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There has been a remarkable decline in the number of Catholics in Brazil over the last few
decades, a fact that is attributed to the growth of Pentecostal churches and to an increase in the
number of people with no religious affiliation. We analyzed the age, period, and cohort effects
associated with religious affiliation in Brazil from 1980 to 2010, applying the Hierarchical
Age-Period-Cohort and Cross-Classified Random Effects Model. We observed that age effects
were significant but low for Catholics and Pentecostals, and were substantial for those with
no religious affiliation, with a negative relationship. For these first two religious affiliations,
period effects were of greater magnitude with clear trends: negative for Catholics and positive
for Pentecostals. Cohort effects were significant for all three affiliations, but magnitudes were
lower than the other two effects. We also verified that the likelihood of being a Pentecostal
decreased with formal education, and the opposite occurred for persons with no religious
affiliation. These effects, however, were smaller for younger cohorts, possibly due to the
reduced social selectivity of recent students pursuing higher education and the increase in
overall levels of education.
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Introduction

The number of self-declared Roman Catholics in Brazil has declined enormously over the
last few decades. According to the Brazilian Demographic Census, the percentage of Catholics
fellfrom 95% in 1940 to 65% in 2010. This remarkable reduction is mainly attributed to the
growth of Pentecostal churches. The proportion of Protestants increased from 3% to 22%
during the same period. Moreover, there was an increase in the number of persons with no
religious affiliation, which varied from 1% to 8% of the total (ALVES et al., 2012; ALMEIDA;
BARBOSA, 2013; ALMEIDA; MONTERO, 2013). People who declared themselves as members
of “otherreligions” increased from 2% to 5% during the same period, also contributing slightly
to the changing landscape of religious affiliation in Brazil.

These trends in religious affiliation may have impacts on many aspects of life in Brazil.
Religion is likely to influence one’s view of the world by creating and sharing symbolic
meanings and rituals, and by shaping social and political attitudes (STEENSLAND et al.,
2000). When Brazilians switch affiliations or decide to abandon religious life, what are they
searching for? A conversion from one religion to another might represent the expression of
different needs at the societal and individual levels, such as the search for spiritual comfort
and/or the search for financial assistance and social capital, which religious services often
provide. In this venue, the recent expansion of Pentecostal and neo-Pentecostal churches,
which have attracted millions of members, especially in population strata with low income
and less formal education, may have been fostered by these specific needs (DECOL, 1999;
MARIANO, 2004; PIERUCCI, 2004; COSTA etal., 2005; ALVES; NOVELLINO, 2006; McKINNON
etal, 2008; ALVES et al,, 2012; ALMEIDA; MONTERO, 2013; ALMEIDA; BARBOSA, 2013).

On the other hand, the shift toward “no affiliation” may be an indication of secular
changes, suggesting that religion may no longer be dictating the norms, shaping the identities
and influencing the values for particular groups in the Brazilian population.

The fact that Brazilians have witnessed and carried out a massive shift toward more
conservative groups at the same time that more people have chosen to go without any
religious affiliation has stimulated the scientific debate searching for explanations for the
religious diversification and the decline of Roman Catholic hegemony. Demographers became
encouraged to investigate major differences in cults and church participation (VERONA,
2010) and to explore the transformations in the religious landscape according to population
composition.

Decol (1999) analyzed religious affiliation trends in Brazil up until the census of 1991.
Pierucci (2004) also discussed these trends and included data from the 2000 demographic
census. Pierucci analyzed the Brazilian states separately and described in greater detail the
African and African-Brazilian religions, such as Umbanda and Candomblé, which are also
very diverse in their socio-demographic distribution (for more information on African and
African-Brazilian religions, see ALMEIDA; BARBOSA, 2013; PIERUCCI, 2004). Alves, Barros and
Cavenaghi (2012) and Almeida and Barbosa (2013) updated these studies, including data
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from 2010, the last Brazilian census. This trio of authors discussed the main trends of religious
affiliation in Brazil, including age and sex distributions. Moreover, the authors presented
these trends according to macro-regions and states in Brazil, and analyzed differences in
fertility rates. Almeida and Barbosa (2013) applied an Age-Period-Cohort (APC) approach by
using Intrinsic Estimators to analyze recent socioeconomic trends associated with religious
affiliations, and emphasized the importance of life course variables and the intergenerational
transmission of religious affiliation.

Anextstep intheresearch isto understand how compositional changes might be behind
the dynamics of religion. For example, were these trends spread equally across all age groups
and across all birth cohorts in the population, or have the changes been led by subgroups,
such as the younger generations or those with specific characteristics, such as inhabitants
of urban areas or people with low levels of education? We thus build on the work of these
authors, discussing the main trends of religious affiliation in Brazil using an APC approach,
which we will describe below.

In the APC approach, age, period, and cohort effects are analyzed separately in order to
disentangle the contribution of each when discussing trends such as those highlighted above
inrelation to religious affiliation. When changes that take place in a society belong to a specific
age group (or groups), the result is an age effect, in other words, aging-related developmental
changes that occurin life. In this case, one might note that certain age groups, regardless of
their cohort or period, share the same characteristics or face the same phenomenon. One
example of this is the increased probability of developing chronic diseases with age when
comparing older people with those in younger age groups. When changes occur in all age
groups at the same time, this configures a period effect, which “reflects changes in social,
historical and epidemiological conditions that are unique to a period and that affect all
living conditions regardless of age or life stage” (YANG, 2011, p. 18). The economic crisis of
1929 in the United States and the terrorist attacks of 2011 are examples of period effects
that are likely to affect society in which they occur as a whole. Finally, cohort effects refer to
individuals who share specific experiences, such as being born in the same year or entering
a university during the same period. For instance, according to Ryder (1965), birth cohorts
represent the effect of formative experience, shaped not only by life conditions from the
moment of birth but also by a continuous and shared exposure to historical and social factors
that might affect living conditions throughout life, thus making the specific group unique.
One example of a cohort effect is the baby boom cohort (those born between 1946 and
1964), who have peculiar characteristics that distinguish them from individuals in previous
and later generations.

The APC approach can be applied with different methods. In the absence of longitudinal
data to investigate long-term changes, recently developed statistical tools transform cross-
sectional data, such as the Census data used in this paper, into well-grounded synthetic
cohorts that mimic the true birth cohorts (YANG, 2008). We applied a recently developed
methodology consisting of the Hierarchical Age-Period-Cohort (HAPC) and the Cross-Classified

R. bras. Est. Pop., Rio de Janeiro, v. 31, n.1, p. 73-98, jan./jun. 2014 75



Coutinho, R.Z. and Golgher, A.B.  The changing landscape of religious affiliation in Brazil between 1980 and 2010

Random Effects Model (CCREM), which overcame many of the limitations that previously
plagued the APC approach (YANG; LAND, 2013). We will discuss some of these limitations
in greater detail in the Methods section of this paper. For a more extensive discussion on the
limitations of APC studies and how the HAPC/CCREM addresses them, see Yang and Land
(2004), Yang et al. (2008) and Yang (2011).

By using this method, we were able to discuss changes in religious affiliations in Brazil
between 1980 and 2010, disentangling the multiple effects of age, cohort, and period. We
could also look at intra-cohort heterogeneity and socio-demographic effects.

In other words, the main objectives of this paper are to characterize the main trends of
religious affiliation in Brazil, discuss the effects of APC associated with these trends, and show
intra-cohort and socio-demographic heterogeneities. To pursue these objectives, the paperis
divided into six sections, including this Introduction. In the second section we briefly describe
the religious landscape in Brazil since its colonization, identifying some of the main factors
that may have contributed to changes in the distribution of religious affiliation. Third section
presents descriptive statistics on the topic, giving an overview of the main trends, based on
the Brazilian Censuses from 1980 to 2010. Forth section presents the methodology, with
details on the databases, the variables used in the empirical analysis, and the econometric
models, which are the HAPC and the CCREM. In the fifth section, we present the results of
the econometric models. The last section concludes the paper.

The changing religious landscape of Brazil

In the following paragraphs we briefly describe the religious panorama in Brazil since its
colonization and identify some of the key factors that seem to have contributed to changes
in the distribution of religious affiliation in the country.

Roman Catholicism became the main religion in Brazil as the result of its colonization by
Portugal. In the mid-sixteenth century Catholic congregations were already an important part
of life of many Brazilian inhabitants, not only the Portuguese immigrants themselves, but also
native Brazilians, who were the focus of evangelization (OLIVEIRA, 2008). During the colonial
period, Catholicism became the official religion in Brazil, while other cults and religions were
discouraged or forbidden, such as those that originated in Africa (FRAGOSO, 1994).

Brazil received a sizable flow of immigrants at the end of the nineteenth century, and
this influx affected the religious landscape, as French, British, American, and German
immigrants, among others, brought Protestantism to the country (OLIVEIRA, 2008). Protestant
denominations were allowed, as long as they did not have the intention of converting Brazilian
Catholics. During this period, Anglican communities, and Baptist and Presbyterian churches
were introduced mostly in the Southern and Southeastern macro-regions.

Some otherimportant changes occurred in the twentieth century. Classical Pentecostals
arrived in Brazilin the 1910s, but their influence remained restricted to the Northern macro-
region of the country for many decades. The second Pentecostal generation came to Brazil
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in the 1950s. American missionaries arrived in Sao Paulo, contributing to the expansion of
Pentecostalism in the country. Since then, many Pentecostal churches have been established.
These churches are known for promoting poverty and simplicity as virtues, while avoiding
misery and greed (BURDICK, 1993).

The Catholic Charismatic Renewal (CCR), which introduced in Brazil in 1970, is in many
aspects similar to the Pentecostal churches (CHESNUT, 1997; ALMEIDA; MONTERQ, 2013).
During services, worshippers of both affiliations dance, read the bible, emphasize the power
of words, preach the commandments, and stress the relevance of values, such as virginity until
marriage, and have considerable attendance at services and other liturgical celebrations. The
CCR, although considered Catholic, competes for the same souls as the Pentecostal churches
and has recently gained ground among the lower and middle classes and among young people
(CHESNUT, 1997). The growth of Charismatic groups increased religious heterogeneity among
Catholics, since it encompasses persons with strong religious values, an example being CCR
members, as well as less religious persons, such as nominal Catholics (PIERUCCI; PRANDI,
2000 in VERONA, 2010).

Considered the third Pentecostal wave, neo-Pentecostalism has seen the most remarkable
increase in the number of members in Brazil in the last few decades, especially in urban areas
(ALVES; BARROS; CAVENAGHI, 2012). Based on the principles of the Theology of Prosperity,
neo-Pentecostalism preaches that success, happiness, and prosperity can be achieved
during their earthly life. They are denominated neo-Pentecostal churches because they differ
greatly from historical Protestant and Pentecostal churches, rejecting traditional uses and
customs. They are also more liberal on moralissues and less rigid than traditional Pentecostal
churches concerning the behavior of their members (CHESNUT, 1997). Pastors make use of
testimonials and communication campaigns to ensure massive cash donations and to attract
more members (FRESTON, 1993; CHESNUT, 1997; MARIANO, 2004).

Some social aspects mightin part explain why Pentecostal and neo-Pentecostal churches
became so popularin Brazil. In 1980 a major economic crisis caused by inflation as well as a
political and external debt crisis brought unemployment and poverty to most regions of the
country (FERNANDES; PAES, n/d). A remarkable increase in crime rates during the 1980s,
mostly in poor urban neighborhoods, led to a need for spiritual protection (CHESNUT, 2000).
To mitigate the effects of persistent poverty and violence, Pentecostal and neo-Pentecostal
churches provided material aid, psychological support, and even jobs. Consequently, many low
socioeconomic status (SES) individuals were attracted to them. Almeida and Montero (2013)
explain that one way to conceptualize this type of religious conversion is by understanding
faith as a product that people can acquire in the religious market according to their needs.

Pentecostal and neo-Pentecostal church meetings and services also alleviate other
problems associated with poverty and violence, such as alcoholism and drug abuse, which
most often affect men. Many women in Brazil join these churches as a first step in overcoming
household troubles related to these problems, and then they at least try to persuade their
husbands to join. In fact, Brazilian women are overrepresented in all religious affiliations. This
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gender gap in religiosity has been examined in the sociological literature, but deserves further
and updated investigation (SOUZA, 2007). One hypothesis for the greater involvement of
women in religious faiths concern the female role in the church and in the organization of the
household. Itis possible that the increasing proportion of women who are the heads of their
households has contributed to a divergence with patriarchal society and other institutions
that have dictated norms for Brazilian families in the past, such as the Catholic Church.

According to Verona (2010), the appeal of Pentecostals and neo-Pentecostal churches to
Brazilian youth is very strong. These churches promote youth meetings with festivities, career
training, and other events that increase social and human capital for teenagers and young
adults (SMITH, 2003). For instance, young people who live in less-privileged areas report
going to church on Saturday nights because this is the only activity they can participate in
that is free of charge and close to home (VERONA, 2010).

According to Almeida and Barbosa (2013), the religious transition is only part of a greater
social change. Other changes in Brazilian society might also have contributed to variations
in religious affiliation, although indirectly, such as demographic trends (fertility decline and
fertility differentials, population aging, and rising life expectancy), and socioeconomic trends
(increasing levels of education and urbanization).

As fertility rates began to decline in the 1960s and life expectancy increased, older cohorts
became relatively more numerous than younger cohorts. Past studies have suggested that
older individuals are more religious than younger ones because of the proximity to death
and the greater need for social contact after retirement, which causes this population to turn
to the churches. This trend is due in part to the churches’ role in providing social support
and networks for the elderly (LEVIN; CHATTERS; TAYLOR, 2010). Alves, Barros and Cavenaghi
(2012) find that the elderly are underrepresented among the non-religious, and they suggest
that this could be a sign that people tend to choose a religion as they grow older.

On the other hand, socioeconomic trends and ideational changes, such as rising levels
of formal education and urbanization, may be promoting the idea of secularization (VAN
DE KAA, 1987). Spirituality loses ground to rationality and materialism, especially among
the younger population and among groups with higher levels of education (DECOL, 1999).
Secularization could then be one reason for the increase in the number of persons with
no religious affiliation, termed here as “with no religious affiliation”. Classifying oneself in
this category, however, does not necessary imply being an atheist or an agnostic, but that
one does not profess any specific religious affiliation. Recent research has shown how the
group of non-religious Brazilians has been growing over the years, and particularly, how
males, children, adolescents and youth are overrepresented in this group (ALVES; BARROS;
CAVENAGHI, 2012; ALMEIDA; MONTERO, 2013; ALMEIDA; BARBOSA, 2013). Almeida and
Montero (2013) find that this group has a higher educational level compared to the average
population. Nevertheless, Almeida and Barbosa (2013) conclude that the non-religious are
also becoming more represented among the poor, the Blacks, and persons with low levels
of education.
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In terms of the intergenerational transmission of religious affiliation, Alves, Barros and
Cavenaghi (2012) show how the fertility rates of Pentecostals are higher than that of the
other affiliations. In addition, since the majority of the members of Pentecostal churches are
women of reproductive age, these groups seem to have an advantage over others (ALVES;
BARROS; CAVENAGH]I, 2012).

We have described two trends among the younger cohorts. First, younger individuals
may show greater likelihood to be affiliated to Pentecostalism and neo-Pentecostalism and,
at the same time, they might show a higher probability of becoming part of the no-religious
affiliation group. The heterogeneity of the Brazilian population explains these apparently
diverging trends, a clear indication of religious plurality.

The theoretical discussion above has introduced some of the main points that we analyze
empirically in the following sections. Next, we present an overview of the Brazilian religious
landscape using descriptive statistics.

Overview of the religious landscape in Brazil

The main objective of this section is to provide an overview of the main tendencies of
the religious landscape in Brazil from 1980 to 2010, as the country goes through a process
of religious diversification (ALVES; BARROS; CAVENAGHI, 2012). This section presents some
descriptive features of this process and it has similarities with the findings of Almeida and
Barbosa (2013) and Alves, Barros and Cavenaghi (2012). We therefore included some of
their main conclusions in the discussion of our results.

We used Census micro data available at IPUMS-International (MINNESOTA POPULATION
CENTER, 2011) and from the Brazilian Institute of Geography and Statistics — IBGE (2010).
Table 1 shows the distribution, the sex ratio, and the degree of urbanicity of each religious
affiliation by year. Initially, we discuss the distribution of the Brazilian population according to
the main religious groups. We stated above that the proportion of Catholics in Brazil declined
considerably remarkably between 1980 and 2010. The table shows that in only thirty years
the percentage of Catholics fell from 88.3% to 65.4%. These changes occurred mostly due
to the relative number of Pentecostals and neo-Pentecostals, which increased sharply during
the period, from approximately 3% to 20%. This same increasing tendency was observed for
people with no religious affiliation which corresponded to 8% of the Brazilian population in
2010. Two categories, Protestants and other religions, showed less-remarkable tendencies
with approximately stable numbers.

These same trends were observed by Almeida and Barbosa (2013) and Alves, Barros and
Cavenaghi (2012). The former study also described some of the trends of particular Protestant
and Pentecostal affiliations as well as other religions not dealt with here. They showed, for
instance, variations in the proportion of Jehovah’s Witnesses, Candomblé and Buddhists.

Table 1 also shows the sex ratios for each affiliation by year. For Catholics, the ratio was
reasonably stable and with a figure similar to that of the Brazilian population in general.
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This is partially due to the country’s historical development since colonial times. As noted
above, sex ratios might be especially low for recently established churches, as observed for
neo-Pentecostals in 1991 and 2000. For Protestant, Pentecostal, and other affiliations in
all years and for neo-Pentecostals in 2010, sex ratios were quite similar, a little more than
70 men for every 100 women. These results suggest that the affiliation of women is the
initial step in the dynamics of a new church, followed by a second phase when there is an
increase in the sex ratio. Conversely, males dominate the “No Religious Affiliation” category,
as expected. Alves, Barros and Cavenaghi (2012) also discussed trends for sex ratios with
similar conclusions and in greater detail.

TABLE 1
Religions affiliation distribution, sex ratio, and degree of urbanicity
Brazil - 1980-2010

Religion 1980 1991 2000 2010
Distribution (%)
No religion 1.9 4.6 6.9 8.0
Catholic 88.3 82.5 73.9 65.4
Protestant 3.5 4.0 4.4 4.0
Pentecostal 3.0 5.2 9.4 1.4
Neo-Pentecostal 0.0 0.3 1.8 6.7
Other 3.3 3.4 3.6 4.5
Sex ratio
No religion 200 170 183 164
Catholic 98 96 97 98
Protestant 80 75 72 73
Pentecostal 76 70 71 73
Neo-Pentecostal - 45 51 71
Other 82 69 67 71
Degree of urbanicity
No religion 87.5 89.3 88.6 90.6
Catholic 69.9 76.6 81.1 82.9
Protestant 74.8 82.5 872 88.9
Pentecostal 75.9 82.4 86.9 88.6
Neo-Pentecostal - 94.1 94.8 94.2
Other 90.2 95.1 95.9 96.6
Total 713 78.4 83.2 85.7

Source: IBGE. Brazilian Demographic Censuses of 1980, 1991, 2000, and 2010.

As already pointed out, the degree of urbanization increased substantially in Brazil
between 1980 and 2010. Table 1 shows that this number increased from 71.3% in 1980
to 85.7% in 2010. Social and spatial segregation affected by this process may have had an
impact on religious affiliation. For example, the Catholic church is less presentin slums, while
Pentecostals and neo-Pentecostal churches have gained importance in such areas. In part
this has taken place because the latter denominations can function anywhere, and it is easy
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to scatter them throughout poor neighborhoods (McKINNON, POTTER, GARRARD-BURNETT,
2008; VERONA, 2010).

Table 1 shows the degree of urbanicity for each religious affiliation. The Catholic Church
was slightly more rural than the overall population on all four censuses, in accordance with
recent findings (ALMEIDA; BARBOSA, 201 3; ALVES; BARROS; CAVENAGH]I, 2012). On the other
hand, all other denominations were more urban, especially the neo-Pentecostals, persons of
other religions, and persons with no religious affiliation. According to Almeida and Barbosa
(2013), the Pentecostal churches seem to promote a better response than the Catholic Church
to the apparent disorder of the urban environment. Secularization, which is especially present
in more educated and urban social strata, may be influencing the non-religious group. It is
important to note that the group classified as “other religions” has mixed tendencies and
encompasses heterogeneous groups, including religions that originated in Africa and Asia.
Almeida and Barbosa (2013) show that religions originated in Africa were overrepresented
in metropolitan regions.

Alves, Barros and Cavenaghi (2012) describe some trends for the large -regions and states
in Brazil. Catholics were overrepresented in the Northeast and South, while the Pentecostals
were overrepresented in the other three regions, namely, the Southeast, the North and the
Central-West. Other religions and persons with no religious affiliation were more present in
the Southeast (results not shown).

Table 2 shows the educational levels for each religious affiliation in 2010, measured in
numbers of years of formal education. We do not show the data for the other years because
the relative results were quite similar. The “Otherreligions” group had the highest educational
level, whereas individuals affiliated with the Pentecostal denomination showed the lowest
levels of education. But we did not expect to find that individuals in the neo-Pentecostal
churches would show a similar educational profile as those in other denominations. Neither
did we expect that the group with no religious affiliation would fail to show a higher level of
education than the population in general.

TABLE 2
Religious affiliation distribution by education
Brazil - 2010
Percentage
L. Completed years of schooling
Religion
0 1to7 8to 10 n 12to 14 15 and more
No religion 8.9 36.0 17.6 21.9 5.9 9.6
Catholic 8.8 36.7 15.8 22.0 5.7 1.1
Protestant 4.4 28.0 16.2 27.8 9.2 14.4
Pentecostal 8.0 401 18.7 239 4.5 4.8
Neo-Pentecostal 59 32.9 18.5 26.6 6.8 9.3
Other 4.0 19.2 14.5 26.0 10.7 255
Total 8.1 35.6 16.4 22.9 6.0 10.9

Source: IBGE. Brazilian Demographic Census of 2010.
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Table 3 shows the age distribution of each religious affiliation in 2010. The group with
no religious affiliation was the youngest, while Pentecostals and neo-Pentecostals were only
slightly younger than Catholics. Although the younger generations tend to show greater levels
of formal education, these results do not partially explain the non-anticipated results of Table
2. Alves, Barros and Cavenaghi (2012) present some of these trends in detail.

TABLE 3
Age distribution by religious affiliation
Brazil - 2010
Percentage
Age group
Religion 20t 29 30t 39 40 to 49 50 to 59 60 to 69

No religion 37.3 27.4 18.4 11.2 5.7
Catholic 28.2 241 211 16.2 10.4
Protestant 287 26.3 21.1 14.6 9.2
Pentecostal 29.3 26.7 21.0 143 8.6
Neo-Pentecostal 29.1 26.7 21.4 14.7 8.1
Other 24.2 24.9 22.8 18.0 10.2
Total 29.0 25.0 20.9 15.5 9.6

Source: IBGE. Brazilian Demographic Census of 2010.

This section presented some descriptive statistics. Although these numbers provide
important information, they do not allow a more insightful analysis of the main trends
associated with religious affiliation. We further discuss these trends using the HAPC/CCREM
method, which will be described in the next section.

Methodology

Here we investigate in greater detail the main trends of religious affiliation in Brazil
between 1980 and 2010, using the Age-Period-Cohort approach. We briefly explained the
approach in the introduction of this paper. Now, we will first provide more details about
these databases and the variables used in the econometric models. Then we will present the
Hierarchical APC and Cross-Classified Random Effects model (CCREM).

Databases and variables

We used four different Brazilian census databases from 1980 to 2010 to discuss religious
affiliations in Brazil (for more information, see http://www.ibge.gov.br/home). We restricted
our analysis to these datasets because of the availability of measurements on religion.
However, it is advisable to use a greater number of periods when applying the HAPC/CCREM
methodology (YANG, 2011).

In addition, because of the availability of data and the relative size of the Brazilian
population affiliated with each religion, we analyzed only the following religions: Mainline
Protestants, Pentecostals, neo-Pentecostals, Catholics, and persons with no religious
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affiliation. Spiritism, Judaism, Buddhism, and other religions originated in Africa and Asia did
not present sufficient sample size in any of the four censuses to be considered for analysis.
We assumed that respondents chose the affiliation that they considered as their main religion,
and if they belonged to more than one, we assumed that they did not choose “no religion
affiliation” as an option. Regardless of this, it is important to note that “no religious affiliation”
does not necessarily mean “lack of religiosity”. In addition, having a denomination does not
automatically imply church attendance, but measuring attendance is beyond the scope of
this paper. For a more detailed discussion on religious affiliation in Brazil and measurements
of religion and religiosity, see Coutinho (2011).

We selected individuals between the ages of 20 and 70 in the 1980, 2000, and 2010
Censuses; but for the 1991 census, because of this one-year shift in research collection, we
restricted our sample to individuals between 21 and 7 1. This minor change was necessary to
obtain the same age groups for each census to use as a synthetic birth cohort. In the absence of
longitudinal data, which allows the investigation of religious affiliation for the same individual
over a long period and by cohort, we classified the census data into different five-year birth
cohorts from 1900 to 1990 (MASON; FIENBERG, 1985; PRESTON; HEUVELINE; GUILLOT,
2001; YANG, 2011). The use of synthetic birth cohorts built with nationally representative
samples effectively mimics longitudinal data for studies similar to this one (YANG, 2011).

The dependentvariables in the models were dummies indicating whether each individual
was affiliated to a specific religion (1 — yes) at the time of the interview. Besides religious
affiliations, we included other variables in the econometric models, which we have already
described in previous sections. These are: gender (male = 1); a urban/rural dummy (1 = urban),
as defined by the Brazilian Institute of Geography and Statistics (IBGE); a continuous variable
for completed years of schooling (years of formal education); a dummy for post-secondary
education, here called higher education (yes = 1); age (continuous); and age squared
(continuous). As we use the APC approach, we included the synthetic birth cohort (5-year
interval) and period (year the Census was conducted: 1980, 1991, 2000, 2010). Since the
country is regionally diverse, we also included a variable indicating the individual’s macro-
region of residence (North, Northeast, Southeast, or South. Central/West was the reference).
People who failed to report a religious affiliation and also failed to report no affiliation were
coded as missing and deleted from the analytic sample.

Empirical strategy

In Section 2, we presented descriptive statistics that showed some general trends
concerning religious affiliation. This type of presentation, however, has certain limitations if
the effects of age, period, and cohort are the focus of analysis. For instance, if older cohorts
are more religious than younger ones, cross-section surveys may inaccurately classify cohort
effects as age effects, i.e., there are confounding aspects of age and cohort effects (YANG
etal., 2004).

R. bras. Est. Pop., Rio de Janeiro, v. 31, n.1, p. 73-98, jan./jun. 2014 83



Coutinho, R.Z. and Golgher, A.B.  The changing landscape of religious affiliation in Brazil between 1980 and 2010

How can one proceed to disentangle these three effects? Depending on the method,
the linear dependency among age, period, and cohort (period = age + cohort) could cause
models using the APC approach to incur in problems of identification (GLEN, 1979). These
problems make the assessment of the age, period, and/or cohort effects difficult (MASON;
FIENBERG, 1985 in YANG, 2011).

Yang et al. (2004; 2008), and Fu (2008) listed several methods that address these
limitations, such as the Intrinsic Estimator and the Constrained Generalized Linear Method.
For an example of the Intrinsic Estimator in studies on religion in Brazil, see Almeida and
Barbosa (2013). These methods, however, have certain drawbacks (YANG et al., 2004).
More recent analytic advances provide some leverage on these limitations while using the
APC approach (YANG et al., 2008), such as the Hierarchical APC model for repeated cross-
section surveys, applying a Cross-Classified Random Effects Model (CCREM). Thus, to capture
the APC effects on religious affiliation in Brazil, we used this latter method, as suggested by
Yang et al. (2008). This method was recently criticized by Bell and Jones (2014) in points
related to its applicability. However, for an extensive discussion about the method see Yang
and Land (2013).

The CCREM is a mix of fixed and random effects models, which characterizes contextual
effect of historical time and cohort membership and can accommodate covariates, including
those associated with social change (YANG, 2011). Similar to Yang et al. (2008), the model’s
first levelin our analysis is represented by the following equation, which is similar to a logistic
model:

10
Yje= @y + LA+ BoyA’ + BoyM + By E + By SE + By U +2ﬂzijz * € (1)

where i represents individuals, j represents periods, and k cohorts. Y is the dependent
variable for each religious affiliation; A is age; M is the male dummy; E is the four categories
variable associated with education; SE is the dummy for higher education; U is the urban
dummy; R are the four regional dummies; @ and /s are the estimated coefficients; and e,
is the random error.

Besides this first level, in order to overcome the problems of linear dependency among
age, period, and cohort, the model also contains a second level. Therefore, only the variable
age was included in the first level, while the second level incorporates equations for period
and cohort effects.

The first equation in the second level of the model is the following:

@y =TT, + 74 +Cyp )
where 7, is the expected mean at the zero values of all level-1 variables averaged over all
periods and cohorts; 7y;is the overall period effect in terms of the residual random coefficients
of period j averaged over all birth cohorts; and ¢ is the overall cohort effect in terms of the
residual random coefficients of cohort k averaged over all time periods.
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In addition, we believe that effects due to sex and higher education might be different
according to different periods and cohorts. Thus, we also incorporated two other equations
in the second level, which are similar to the one above:

Paje =75+ T35+ Cy (3)
ﬁsjk=”5+7-5j+c5k (4)

where 77 represents the fixed effects of sex or higher education level, and 7 and c are
respectively the period and cohort effects. These equations enabled us to understand if the
effects of these variables on religious affiliation varied between periods and cohorts.

We applied this method to analyze each religious affiliation separately using SAS 9.2.
Given the size of our sample, more than 20 million observations, estimating the models with
all of them was not computationally feasible. Therefore, we randomly selected 10% of the
sample to facilitate the estimations without modifying the results. Our final sample size was
composed of 2,526,958 individuals.

Results of the econometric models

In this section, we present the results for the CCREM as described by equations (1), (2),
(3), and (4). In table 1 of the third section of this paper, we discussed the main trends of
religious affiliation for individuals without affiliation, Catholics, Protestants, Pentecostals,
neo-Pentecostals, and other religions. Given that Protestants were not numerous and trends
were not remarkable, we decided not to discuss this group further. For the same reason, we
excluded persons affiliated with “other religions” because they form a very heterogeneous
group showing mixed trends that we will explore in a future paper. Lastly, the neo-Pentecostal
churches have appeared very recently in Brazil, and there were very few Brazilians with this
affiliation in 1980. We have consistent data only since 1991, and because of this scarcity of
periods, we also excluded this group from our econometric models.

We conduct the analysis of the other three groups separately, namely, Catholics,
Pentecostals, and No Religion. Table 4 shows the results of the three models. Most coefficients
of equation (1) with the fixed effects were significant. Only the dummy for higher education
for Catholics was not significant. On the other hand, many variables in equations (2), (3),
and (4) with the random effects were not significant. We plot these coefficients into graphs
to facilitate the discussion.

First we will discuss the results for Catholics, the largest Brazilian religious affiliation.
The descriptive statistics section of this paper showed a sharp decrease in the proportions
of individuals who declared themselves as Catholics between 1980 and 2010. This was
the main trend, since the ratio for sex, education, and age profile were similar to the means
presented by the overall population. Catholics had lower probability of living in urban areas
when compared to the overall mean population.
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TABLE 4
Coefficients of the CCREM econometric models for religious affiliation
Brazil - 1980-2010

Variables Catholics Pentecostals No religion
Fixed effects
Intercept 1.68* -2.71% -2.47*
Age -0.0268* 0.0372* -0.0125*
Age squared 0.0003* -0.0004* -0.0002*
Male 0.09* -0.30* 0.71*
Education -0.08* -0.12* -0.11*
Higher Education 0.060 -0.97* 0.64*
Urban -0.10* 0.08* 0.04*
North 0.04* 0.12* -0.13*
Northeast 0.62* -0.77* -0.12*
Southeast 0.01* -0.23* 0.05*
South 0.40* -0.53* -0.77*
Central/West ref. ref. ref.
Random effects
Period
Intercept 1980 0.72* -0.86* 0.04
Intercept 1991 0.21 -0.19 0.41
Intercept 2000 -0.33 0.45 0.52
Intercept 2010 -0.59* 0.61 -0.97*
Sex 1980 -0.08* 0.08* -0.08
Sex 1991 -0.03 0.00 -0.13*
Sex 2000 0.02 -0.03 0.08
Sex 2010 0.09* -0.06 0.13*
Higher Education 1980 -0.29* -0.04 0.47*
Higher Education 1991 -0.09 -0.07 0.01
Higher Education 2000 0.18 0.05 -0.26
Higher Education 2010 0.21 0.06 -0.22
Cohort
Intercept 1910 -0.30* 0.19* 0.21
Intercept 1915 -0.32* 0.13* 0.22*
Intercept 1920 -0.23* 0.13* 0.03
Intercept 1925 -0.15* 0.06 0.00
Intercept 1930 -0.04 -0.03 -0.09
Intercept 1935 0.03 -0.06 -0.14*
Intercept 1940 0.05 -0.07* -0.10*
Intercept 1945 0.11* -0.11* -0.21*
Intercept 1950 0.14* -0.13* -0.14*
Intercept 1955 0.15* -0.14* -0.12*
Intercept 1960 0.17* -0.14* -0.10*
Intercept 1965 0.13* -0.07* -0.03
Intercept 1970 0.09 0.00 0.04
Intercept 1975 0.06 0.04 0.12*
Intercept 1980 0.05 0.10* 0.17*

continue...
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...continued
Variables Catholics Pentecostals No religion
Intercept 1985 0.07 0.10* 0.15*
Sex 1910 -0.01 0.02 0.10
Sex 1915 0.04 0.02 0.15
Sex 1920 0.04 0.00 0.26*
Sex 1925 0.03 0.01 0.37*
Sex 1930 0.03 0.00 0.28*
Sex 1935 0.08* -0.02 0.19*
Sex 1940 0.08* -0.05* 0.1
Sex 1945 0.06* -0.05* 0.18*
Sex 1950 0.07* -0.08* 0.03
Sex 1955 0.04 -0.07* 0.02
Sex 1960 -0.04 0.00 -0.05
Sex 1965 -0.04* 0.01 -0.16*
Sex 1970 -0.08* 0.04* -0.24*
Sex 1975 -0.07* 0.03 -0.36*
Sex 1980 -0.08* 0.05* -0.43*
Sex 1985 -0.13* 0.09* -0.46*
Higher Education 1910 -0.02 0.07 0.51
Higher Education 1915 -0.02 -0.08 0.17
Higher Education 1920 0.03 -0.21 0.29
Higher Education 1925 0.02 -0.44 0.04
Higher Education 1930 -0.04 -0.30 0.29*
Higher Education 1935 -0.05 -0.36* 0.29*
Higher Education 1940 -0.05 -0.31* 0.35*
Higher Education 1945 -0.03 -0.24* 0.28*
Higher Education 1950 -0.07* -0.01 (RN
Higher Education 1955 -0.05* 0.03 0.01
Higher Education 1960 -0.04 0.18 -0.07
Higher Education 1965 0.03 0.29* -0.32*
Higher Education 1970 0.01 0.35% -0.35*
Education 1975 0.09* 0.30* -0.48*
Education 1980 0.09* 0.29* -0.51*
Education 1985 0.11* 0.45* -0.62*

Source: IBGE. Brazilian Demographic Censuses of 1980, 1991, 2000, and 2010.
Note: *p < 0.05

In terms of the econometric models, Table 4 shows the fixed effects coefficients for
Catholics. All of them were significant, except the dummy for higher education. For age, the
coefficient was negative, and for age squared, it was positive, i.e., a decreasing and convex
relation. Given the magnitude of these coefficients, we estimate that the relationship between
age and the probabilities of being Catholic showed a minimum probability around the age of
forty. The coefficient for the male dummy was positive and significant with small magnitude,
indicating that males had a slightly greater likelihood of being Catholic, after controlling for
the other variables in the model. For education, the coefficient was negative, and for higher
education it was not significant, indicating that individuals with higher levels of education
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had a smaller probability of being Catholic, and that the relationship was approximately
linear. The results also corroborated the tendency of Catholics to be slightly more rural, with
a negative sign for the urban dummy. The regional dummies were all positive, with greater
magnitude for the Northeast and Southeast, suggesting that Catholicism was relatively
stronger in these regions.

The effect of the variables that were included as random effects are also better visualized
with the aid of graphs. We do not discuss the random effects of the higher education variable,
as it was insignificant. We also do not examine the random effects associated with sex, as
sex ratios for Catholics were very similar to the overall population in all years. First, Graph
1(A) brings the graphs based on the coefficients for intercepts and period with the period
effects net of age and cohort.

Graph 1(A) shows the period effect for the four years, including the 95% confidence
intervals. A decreasing trend can be seen indicating that this effect is possibly the most
important explanation for the declining numbers of persons affiliated with the Catholic
Church. Two coefficients were not significant, as the 0.5 relative probabilities are included in
the confidence interval. However, trends are clear.

GRAPH 1
Period effects for the Catholic, Pentecostal and no-affiliation groups
Brazil - 1980-2010
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Source: IBGE. Brazilian Demographic Censuses of 1980, 1991, 2000, and 2010.

Graph 2(A) shows the cohort effects net of age and period effects, which are based on the
coefficient for intercepts and cohort. This graph shows that the coefficients for older cohorts
were negative and significant, whereas. for cohorts born between 1945 and 1965, the
coefficients were positive and significant. Cohort effects were much lower than period effects.

These results show that period effects indicate a decreasing tendency to be affiliated
with the Catholic church and effects of age and cohort seem to have been less critical for the
new landscape of affiliations. It was stated above that most individuals in Brazil were Catholic
because of the historical development of the country. Therefore, it is possible that period
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effects, spurred on by the increased numbers of Pentecostals and persons with no religious
affiliation, may be the drivers of the decline in the number of Catholics.

GRAPH 2
Cohort effects for the Catholic, Pentecostal and no-affiliation groups according to year of birth
Brazil - 1980-2010
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Source: IBGE. Brazilian Demographic Censuses of 1980, 1991, 2000, and 2010.

The descriptive analysis in Table 1 showed a sharp increase in the number of Pentecostals
between 1980 and 2000. Sex ratios were low, degree of urbanicity were higher than the
mean population, educational levels were lower, and age profiles were similar to the overall
population.

The model in Table 4 confirmed some of these results, bringing positive coefficients
to the urban dummy. The age coefficient was positive and the age-squared was negative,
indicating a concave relationship. The maximum probability of being Pentecostal was seen
to be around age 44, but differences between the age groups were not large. The regional
dummies were mostly negative, indicating that Pentecostal churches were relatively more
popular in the Central-Western Region. One exception is seen for the North, with a positive
coefficient. This finding is in agreement with the theoretical section of this paper that explained
how Pentecostal churches arrived in Brazil in this region.

Previously, we hypothesized that period effects could have caused a major increase in
Pentecostalism and neo-Pentecostalism. These effects might be associated with historical
vicissitudes that occurred in Brazil in recent decades, such as the economic crisis of the
1980s and the increase in crime and violence in the 1990s. The coefficients for the random
effects related to the period effects were negative or non-significant. As shown in Graph
1(B), however, period effects were clear for Pentecostals. We observed an increasing trend
in the period, mostly between 1980 and 2000. After this year, the slope is less remarkable,
possibly due to the growth of neo-Pentecostal churches.

We also stated that, due to cohort effects, younger cohorts would probably show a
greater likelihood of being Pentecostal when compared with older cohorts. Alves, Barros and
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Cavenaghi (2012) found anincrease in Pentecostals among children, who are now beginning
to be born into this group, while some acquire it through conversion. Graph 2(B) shows
the results for the cohort effects, which are based on the random effects coefficients of the
intercepts and cohorts. Although the effects were smaller than those seen for period effects,
the results indicate that cohorts born after 1970 had a greater likelihood of being affiliated
with Pentecostal churches than cohorts born between 1940 and 1960. Older cohorts also
had a greater probability of being Pentecostals, perhaps, as already acknowledged, because
they may be more religious than younger cohorts.

We anticipated that the relative number of individuals with low educational levels in
Pentecostal churches would be higher than that of persons with more education. Graph 3,
based on the coefficients of education and the higher education variables, shows that the
likelihood of being a Pentecostal decreases with years of formal education, especially for
people with at least some college education and those with college degrees. Graph 4(A),
plotting the coefficients of random effects of higher education and cohorts, shows that the
decreasing effect of education on the propensity of being Pentecostal is less effective for
younger cohorts. This is possibly because younger cohorts tend to be more homogenous in
relation to their level of education, i.e., less socially selective regarding levels of education.
The random effects of higher education and period were all non-significant, and we do not
discuss these results further.

GRAPH 3
Effects of education level on Pentecostal religious affiliation
Brazil - 1980-2010
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Source: IBGE. Brazilian Demographic Censuses of 1980, 1991, 2000, and 2010.

We expected Pentecostalism to be more popular among women. The coefficient of the
fixed effect associated with sex was negative and significant, supporting this expectation.
Many random effects for sex and cohorts were negative and significant. Graph 5(A) shows
the results graphically. Notice that there are no differences between cohorts: women show
greater likelihood of being Pentecostals in all cohorts.
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GRAPH 4
Effects of having higher education on birth cohorts on Pentecostal and no-religious-affiliation groups
Brazil - 1980-2010
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Source: IBGE. Brazilian Demographic Censuses of 1980, 1991, 2000, and 2010.

GRAPH 5
Sex effects for birth cohorts on Pentecostal and no-religious-affiliation groups
Brazil - 1980-2010
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Finally, we discuss the results for the group of people with no religious affiliation.
We observed in the descriptive section of this paper that membership in this group has
increased sharply in recent years. The category also showed very high sex ratios, higher level
of urbanicity, and younger ages of its members. Differences in educational level, however,
were not extraordinary.

The econometric model presented negative and significant signs for age and age-squared.
This decreasing effect of age on the probability of being included in the group of people with
no religious affiliation is shown in Graph 6. For Catholics, the relationship was convex with
a minimum, and for Pentecostals it was concave with a maximum. These two age profiles
were not exceptional. On the other hand, the age effect net of cohort and period effects for
“no affiliation” is very clear. The older the person, the less likely he/she will be to report “no
affiliation,” endorsing the theoretical expectations.
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GRAPH 6
Age effects of not having a religious affiliation
Brazil - 1980-2010
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The coefficient for the urban dummy was positive, suggesting a more secular attitude of
more urban individuals. The regional dummies were positive for the Southeast, which is the
most industrialized region of the country, and negative for the other regions.

Graph 1(C) shows that net of cohort and age effects, period effects increased between
1980 and 2000, although they were not significant. However, the coefficients for 2010
declined and changed this trend considerably. Even though we observed an increase in the
number of non-affiliated individuals, period effects counterbalance this effect because of the
increase in general religious affiliation in Brazil. Is this trend linked to demographic and social
changes? Graph 1(C) suggests that part of the explanation for the drop in period effects for
no-affiliation might be due to population aging.

In the theoretical presentation above we stated that “No religious affiliation” would be
reported more often by younger generations, representing a cohort effect. Most random
effects associated with the coefficients for the intercept and cohort were not significant, but
we did observe significant negative values for cohorts born between 1935 and 1954 and
positive values for cohorts born after 1975. Graph 2(C) presents these results graphically. We
observe that younger cohorts were in fact more prone to be in the “No Religious affiliation”
group, but the effects were rather small.

In the econometric model, we also noted a positive coefficient for the male dummy,
corroborating the findings of the descriptive analysis. In addition, Graph 5(B) presents the
random effects of sex and cohort, men showing a greater likelihood of being in the no-religious
affiliation group in all cohorts, but with the gender gap becoming narrower.

Finally, we discuss the effects of education on lack of affiliation. First, we note that
while the fixed effects coefficient of education were negative and of small magnitude, the
coefficient for high education was positive and large. These findings indicate that it is not
the increasing level of schooling, but a post-secondary degree that increases the likelihood
of having no affiliation.
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Graph 7 shows the period effects associated with higher education. The results for
the period effect suggest that when higher education was more selective, i.e., most of the
population had low levels of educational attainment, as in 1980, the higher the educational
level, the higher the probability of being in the “No religious affiliation” group. This result
is becoming weaker, however, possibly because overall levels of education have recently
increased and are more homogeneous for younger cohorts.

GRAPH 7
Education and period effects for the no religious affiliation group
Brazil - 1980-2010
100
90
80
70
60 \—_—
50 \_
40
30
20
10
0

Relative probability (%)

1980 1991 2000 2010
Year

= Coef. Lower ~—Higher

Source: IBGE. Brazilian Demographic Censuses of 1980, 1991, 2000, and 2010.

Graph 4(B) complements this discussion with coefficients for education and cohort. For
individuals born before 1950, more education implies a higher probability of being in the
“No religious affiliation” group. The contrary is observed for younger cohorts. These results
suggest that education does have an impact on religious affiliation but the threshold is relative
to the levels of education of the overall population.

Conclusions

The main objective of this paper was to analyze the age, period, and cohort effects
associated with religious affiliation in Brazil between 1980 and 2010. We applied the
Hierarchical Age-Period-Cohort (HAPC) and Cross-Classified Random Effects Model (CCREM),
which overcomes many of the limitations that previously plagued the APC approach. Using this
method, we were able to disentangle the effects of age, period and cohort and illuminate some
ofthe factors that are responsible for the changing landscape of religious affiliations in Brazil.

Alves, Barros and Cavenaghi (2012) emphasized that if current trends do not change
substantially, less than 50% of Brazil’s population will be Catholic within 20 or 30 years. One
of the indications of this trend is the fact that evangelicals have already surpassed Catholics
among the young people. In some regions in Brazil that are considered leaders in the process
of convergence towards plurality, such as the states of Rio de Janeiro, Ronddnia and Roraima,
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Catholics were already a minority in 2010. We performed illustrative simulations based on
the coefficients of the models (results not shown). In agreement with the results of the study
mentioned above, we found that Catholics are likely to become a minority in Brazil between
2025 and 2035.

We also noted that age effects were significant but of small magnitude for both Catholics
and Pentecostals. On the other hand, they were substantial for persons with no religious
affiliation, with a negative relationship between age and probability of membership in this
group. For both of these religious affiliations, period effects were of greater magnitude
with clear trends, negative for Catholics and positive for Pentecostals. Cohort effects were
significant for all three affiliations, but magnitudes were smaller than the other two effects.

Based on those findings, we found support for our hypothesis that important events
or historical conjunctures that took place in past decades, such as the economic crisis,
may have indeed contributed to period increases for Pentecostals. Future studies should
investigate the mechanisms by which Pentecostal churches establish themselves in poor
urban areas and how they attract and convert new members, especially older persons,
since their mechanisms toward young Brazilians have already been clarified elsewhere
(VERONA, 2010). Similarly, the period increases in non-affiliation could have been driven
either by an increase in general levels of education or by the increasing level of urbanicity
over recent decades.

We observed that the likelihood of being a Pentecostal decreased with formal education,
especially for those with some college education and a college degree. This deterrence was
less effective, however, for younger cohorts, possibly due to the increase in the growing
enrollment in higher education enrollment and attainment that might have democratized
access to post-secondary education and may have caused students with higher educational
levels to be less selective. Although no causality can be determined given that longitudinal
data is not available, higher educational levels seem to be associated with an increase in
those with no religious affiliation. Nonetheless, similar to what was stated above, this result
is becoming weaker for the younger cohorts, possibly because the overall levels of education
have increased over time.

This finding has important implications for the future. In a country where religious values
have heavily influenced policymaking, such as in the case of abortion laws and same sex
marriage, should we expect the country to become more politically conservative if Pentecostals
significantly increase their proportion in the population, or would the increase in education
level be sufficient to lessen conservative attitudes?

More questions emerge from this debate, however. Is the country moving toward
polarization? Can we expect other strong forces to emerge? Might the CCR ally with
Pentecostals and nominal Catholics ally with persons with no affiliation? How will population
aging affect religious affiliations? How is the current economic crisis shaping affiliations? Would
the fact that Pope Francis (voted in 2013) is Argentinian and the World Youth Day 2013 was
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held in Rio de Janeiro cause a period effect to increase numbers of Catholics in the Census
of 20207 Will the same relationships found in this paper hold over time? Only time will tell.

Timing is crucial. The HAPC/CCREM approach is used in Life Course Research because it
can empirically demonstrate how people’s life histories are embedded in social and cultural
contexts, in fact, embedded in time. APC effects, in general, should be included in demographic
analysis, but, they are usually ignored by research given the limitation of Brazilian databases.
It is time to reconsider data collection and analysis to embrace longitudinal perspectives
and to investigate how life shapes and is shaped by period, age and cohort, that is, where
we are in history as we age. In the meantime, in the absence of longitudinal data, methods
such as that used in this paper can shed light on people’s life courses. We believe that other
demographic topics of research such as health behavior, fertility decisions and causes of
death could also benefit from using an APC perspective.

By demonstrating that affiliations are impacted by historical period, but also by age and
cohortindependently, we contribute to the literature on religion and religiosity by dialoguing
with other researchers who inform us of the meaning of religious affiliation and how it
influences and is impacted by the life course. In addition, our findings show the intersections
of religion with gender, education and urbanicity, but there is still unexplored ground for
research on other characteristics, such as race and marital status, which often shape one’s
life course, and the social and general transmission of religious attitudes and behavior, as
explored by Almeida and Barbosa (2013).

We also saw that Pentecostalism was more popular among women than men in all
cohorts. Men showed a greater likelihood to be in the group with no religious affiliation in
all cohorts, but the differences are diminishing. Future research should investigate how the
meaning of religious affiliation and other aspects of religiosity may vary by gender and might
be changing over time. Are men more skeptical? Do women and men play the same roles,
share the same views and have the same spiritual and economic gains when they attend
religious services? Is there any social networking operating in the way churches attract female
members? What could explain the narrowing gap? The relationship between the gender gap
in religiosity and the recent increase in female autonomy and control in the household also
deserves future studies.

In sum, religious affiliation has the potential to affect many social aspects in Brazil, as
religion is likely to influence one’s view toward the world by creating and sharing symbolic
meanings and by shaping social and political attitudes. Better understanding of these trends
seen from these perspectives will surely enhance the possibility of further unveiling different
aspects of many social and demographic phenomena in Brazil.

Atthis point, researchers have been busy understanding trends, but little is known about
the major consequences we can expect as the Brazilian religious transition unfolds. Future
studies should deepen our knowledge about how religious groups differ in terms of their
economic practices, political attitudes, and social behavior.
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Resumo
Um estudo sobre a filiagdo religiosa no Brasil entre 1980 e 2010: efeitos de idade, periodo e coorte

Houve uma marcante reducdo no ndmero relativo de catélicos no Brasil nas dltimas décadas, fato que
é associado, principalmente, ao crescimento das igrejas pentecostais e neopentecostais, bem como ao
aumento no nlmero de pessoas sem filiacao religiosa. Foram analisados os efeitos de idade, periodo
e coorte associados a filiacdo religiosa no Brasil entre 1980 e 2010, com o uso do modelo idade-
periodo-coorte hierarquico e modelos de efeitos randémicos com classificacdo-cruzada. Observaram-
se efeitos de idade significativos, mas de pequena magnitude para catélicos e pentecostais, e efeitos
substanciais para aqueles sem filiagao religiosa, sendo essa com uma relacdo negativa. Para as duas
primeiras afiliacdes, os efeitos de periodo eram de maior magnitude e com tendéncias claras: negativa
para catélicos e positiva para pentecostais. Os efeitos de coorte foram significativos para as trés
afiliacdes, mas as magnitudes foram menores do que para dos dois outros efeitos. Também verificou-se
que a propensao em ser pentecostal diminui com o nivel de educacao, sendo que o contrario ocorre
para pessoas sem religido. Entretanto, esses efeitos sao menos marcantes para coortes mais jovens,
possivelmente por causa da natureza menos seletiva da educacdo superior atualmente no Brasil e do
aumento generalizado dos niveis de educagao.

Palavras-chave: Afiliacdo religiosa. |dade-periodo-coorte. Modelos de efeitos randdmicos com
classificagao-cruzada. Brasil.

Resumen

El cambio de panorama de las afiliaciones religiosas en Brasil entre 1980 y 2010: perspectivas de
edad, periodo y cohorte

Ha ocurrido una notable reduccién en el nimero de catélicos en Brasil en las Gltimas décadas, un hecho
que se atribuye al crecimiento de las iglesias pentecostales y un aumento del nimero de personas sin
afiliacion religiosa. Analizamos los efectos de edad, periodo y cohortes asociadas a las afiliaciones
religiosas en Brasil desde 1980 hasta 2010, aplicando modelos Jerarquico de Edad-Periodo-Cohorte y
de Efecto Aleatorio de Clasificacion Cruzada. Observamos que los efectos de edad fueron significativos
pero de baja magnitud para catélicos y pentecostales, mientras fueron sustanciales para aquellos sin
afiliacion religiosa, con una relacion negativa. Para las dos primeras afiliaciones religiosas, los efectos
de periodo fueron de mayor magnitud y presentaron tendencias claras: negativas para los catélicos
y positivas para los pentecostales. Los efectos de cohorte fueron significativos para todas las tres
afiliaciones, pero las magnitudes fueron menores que los otros dos efectos. También verificamos
que la propensién a ser pentecostal se reduce con la educacién formal, y lo opuesto ocurrié con las
personas sin afiliacion religiosa. Sin embargo, tales efectos fueron menores para cohortes mas jévenes,
posiblemente debido a la reduccién de la selectividad social de estudiantes recientes en blsqueda de
una educacién mas alta y al aumento general en todos los niveles de educacion.

Palabras-claves: Afiliacion religiosa. Andlisis de Edad-periodo-cohorte. Modelos de efectos aleatorios
de clasificacion cruzada. Brasil.
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