The Effect of Education on Religion:
Evidence from Compulsory Schooling Laws

Daniel M. Hungerman
University of Notre Dame and NBER™

February, 2013

Abstract

For over a century, social scientists have debated how educational attainment impacts religious belief. In
this paper, | use Canadian compulsory schooling laws to identify the relationship between completed
schooling and later religiosity. | find that higher levels of education lead to lower levels of religious
affiliation later in life. An additional year of education leads to a 4-percentage-point decline in the
likelihood that an individual identifies with any religious tradition. Extrapolating the results to the
broader population would suggest that increases in schooling can explain most of the large rise in non-
affiliation in Canada in recent decades.

“ | thank Phil Oreopoulos for providing me with data and for comments from audiences at Texas A&M and the
ASREC association. This research developed from work funded by the NIH, grant 1R03HD058947-01A1. Email
the author at dhungerm@nd.edu.




Introduction

Education and religion represent two of the dominant institutions of human society. Each has
been shown to have large impacts on a range of individual outcomes; for example, educational attainment
has been linked to increases in civic participation (Dee, 2004), health (Silles, 2009) and adult wages
(Card, 1999); and religiosity has been linked to charitable giving (Andreoni, 2006), voting (Gerber,
Gruber, Hungerman, 2010), lower levels of risky behavior (Hungerman, 2010), and better health
(Johnson, Tompkins, Webb, 2002). Both modern and developing societies have seen large gains in
educational attainment in recent decades, and social scientists have frequently (and sometimes famously)
predicted that such gains may impact religion. But there is little compelling evidence to substantiate or
refute these claims.

Indeed, prior economic work has shown that the relationship between education and religion is
confounding. Many studies regressing a measure of religiosity on a set of individual controls have found
a positive relationship between education and religion. While this may be surprising to those who do not
regularly study religion, this positive relationship is in fact a much-noted norm in the literature
(lannacconne, 1998). But this positive relationship is sensitive to the source of variation used in the data
for identification. For example, an analysis of trends in education and religion typically indicates a
negative relationship, as many countries have seen declines in religiosity that are concomitant with
educational gains; the coincidence of these trends has also been noted in past work (Hout and Fischer,
2002). Recent rigorous investigations on the relationship between education and religion have not
clarified the matter. A number of studies suggest a positive relationship between religion and education
(Gruber, 2005; McCleary and Barro 2006a; Meyersson, 2010). But other research has suggested that
religion may be negatively associated with education (lannaccone, 1992; Deaton, 2009).

A key challenge in this area is that educational attainment reflects individual characteristics and
incentives that may themselves impinge on religiosity. Rather than looking at simple cross-sectional or
time-series variation in survey data, an ideal way to approach this topic would be to identify two

comparable groups of individuals, induce one group (the “treatment” group) to obtain more education,



and then observe whether religiosity was subsequently different between the two groups. This is the spirit
of the approach | take in this paper.

I exploit historic changes in compulsory schooling laws in Canada for my treatment. Prior work
has shown that these laws, which compelled children to attend school if they were below a certain age, led
to immediate gains in education and had large impacts on lifetime earnings and occupational choice
(Oreopoulos, 20064, b). Importantly, the Canadian Census asks individuals about religious affiliation; it is
a large dataset where education and religiosity can both be observed. Using the Canadian Census, | can
thus explore whether individuals compelled to attend school longer report different religious affiliation
than other individuals. The results indicate that they do.

I find evidence that religiosity, as measured by the fraction of Canadians reporting any religious
affiliation at all, is negatively associated with educational attainment. The estimates suggest that, all else
equal, one extra year of schooling leads to a 4 percentage-point increase in the likelihood that an
individual reports having no religious affiliation; a reasonably large effect. Results broken down by
religious tradition are somewhat imprecise, but suggest that most of the rise in non-affiliation is driven by
a decline in Christian-but-not-Catholic affiliation. The effects of the laws are not driven by any particular
Canadian province. Extrapolating the findings to the entire population (and not merely those whose
behavior was changed by compulsory schooling), the results suggest that gains in educational attainment
can explain over half of the striking rise in non-affiliation seen in Canada during the past half century.
These results thus indicate that, for at least some populations (those on the margin of staying in high
school), education leads to secularization, a result that stands in contrast with most prior research.

The remainder of the paper is organized as follows. Section 1 overviews work on the relationship
between education and religion. Section 2 describes the data and the compulsory schooling laws. Section

3 presents results. Section 4 concludes.



1. Religion and Education

When the 1971 Canadian Census asked respondents to name their religious affiliation, 4 percent
reported that they were not affiliated with any religious tradition. By 2001, the fraction of the population
that was non-affiliated had increased to 16 percent. The United States saw a similarly large rise in non-
affiliation over this time period, from 5 percent in 1972 to 14 percent in 2000. In both countries this
increase coincided with educational gains in the population; in the United States average years of
education grew by 2.1 years over this period and in the Canadian samples used below the average years of
completed schooling grew by 1.9 years."

In fact, nations throughout the world have seen notable gains in education in the past half century.
On average across OECD countries, the fraction of 25 to 34 year-olds with a least some upper-secondary
education is 22 percentage points higher than for 55 to 64 year-olds, and the proportion of the population
with at least some upper-secondary education rose from 64 percent in 1998 to 71 percent in 2008
(OECD, 2010).2 Gradstein and Nikitin (2004) document that average years of schooling throughout the
world rose by more than 70 percent from 1960 to 2000 and that this rise was “universal across the world’s
regions.”

Some scholars have posited that educational and scientific advancement (along with the societal
changes they incur) may lead to a loss of religiosity, including David Hume, John Stuart Mill, Karl Marx,
Anthony Wallace, Max Weber, and Bryan Wilson. This “secularization” of society was first discussed as
such by Weber and subsequently became a central concept in the study of religion.®> Understanding
whether and how such secularization occurs is important not just because it would provide greater insight
into understanding religion, but also because religion itself has repeatedly been shown to affect numerous

economically relevant activities, including civic participation, charitable giving, risky behaviors (such as

! The US figures here are taken from the 1972 and 2000 waves of the General Social Survey. The sample of
individuals and the education measures used in the Canadian data are discussed more below.

% The term “upper-secondary” education here is based on the International Standard Classification of Education
System-1997 and typically involves more specialization than lower levels of education. The entrance age for this
level of education is typically 15 or 16 years.

® See Shiner (1967), Stark (1999), and Swatos and Christiano (1999) for more on the history of the secularization
hypothesis.



heavy drinking and drug use), fertility, and criminal behavior. Studies have repeatedly shown that the
predicted effect of religiosity on these outcomes is large, often larger than for any other observable
covariate.”

McCleary and Barro (2006a) suggest that there is intuition favoring both a positive and a negative
relationship between education and religion.® Given the available evidence, many scholars have
concluded that secularization has not occurred (cf. Stark, 1999). lannaccone (1998) argues, “religion is
not the province of the poor or uninformed. In numerous analyses of cross-sectional survey data...most
rates [of religious activity] increase with education.” A positive relationship between education and
religion has been documented by, among others, Myersson (2010); Gruber (2005); McCleary and Barro
(2006a); Sawkins, Seaman, and Williams (1997); Brafias-Garza and Neuman (2004); and Brown and
Taylor (2007). Sacerdote and Glaeser (2001) observe that “in many multivariate regressions, education is
the most statistically important factor explaining church attendance.”

But Sacerdote and Glaeser also recognize that the relationship between education and religion can
change depending on one’s empirical framework and that, at the denomination level, the relationship
between education and religiosity is negative. Deaton (2009) also finds an overall negative relationship
between education and religion. Sander (2002) finds no relationship between education and religion.
While McCleary and Barro (2006a) find a positive relationship between education and religion, McCleary
and Barro (2006b) find evidence in support of secularization, and the former paper’s positive result is
obtained when other measures of modernization that may themselves reflect the effects of education (such
as GDP) are controlled for. Moreover, McCleary and Barro (2006a) note that one should be “cautious
about causal inferences” with their work on education given the lack of strong identification for the

education effect apart from other dimensions of development. Their comment on identification is a

* A good starting place for reviewing work on religion and outcomes is Johnson, Tompkins, and Webb (2002),
which surveys nearly 800 studies documenting beneficial effects of religious practice. Further, there is work
suggesting that this relationship is at least partly causal, e.g., Hungerman (2010).

® For example, an increased education in the natural sciences may cause one to view religious texts as not factually
true; this could lead to a loss of religious belief. Alternately, education may foster abstract thinking and tastes for
social participation and these could increase one’s interest in religion.



central concern; as Sacerdote and Glaeser argue, it is likely that unobserved factors, such as tastes for
networking and prosocial activities, may be associated with both an individual’s educational attainment
and their religiosity. Most of the above studies do not address the possible endogeneity of education
when examining its relationship to religion.

Figure 1 highlights the confounding relationship between education and religion. Panel A of
Figure 1 shows the cross-sectional relationship between years of schooling attained and religious
attendance in the 1972 through 2008 waves of the General Social Survey (GSS).” (Attendance is
measured on an index ranging from 0 to 8, where higher values correspond to greater attendance; more
details on the index are given below the table.) Attendance is lowest for those having completed less than
12 years of schooling and highest for those with more than 12 years of schooling. But an analysis of
trends in the GSS survey produces the opposite result. Panel B of Table 1 shows that, over time,
educational attainment (measured by the fraction of respondents with 12 years or more of education) has
been growing, while religious attendance has been declining. Together, panels A and B suggest a severe
identification problem in the data, as it is easy to document both positive and negative correlations
between education and religion using a single dataset.

This study will exploit changes in Canadian compulsory schooling laws to see whether
individuals’ likelihood of identifying with a religious tradition is related to the legal dropout age they
faced as adolescents. This study will thus use religious affiliation (or lack thereof) as the key measure of
religiosity. As Hout and Fisher (2002) note, this measure of religiosity may differ from other measures,
such as self-reported belief in God. However, Hout and Fisher (2002) also note that this measure is

strongly related to at least some other measures of religiosity (for example, attendance) and Glenn (1987)

® One exception is Sander (2002), who instruments for education using parents’ education. Brown and Taylor
(2007) also instrument for education using parent’s education along with controls for school characteristics (e.qg.,
whether an individual attended technical school or a private school). These studies deserve credit for addressing
endogeneity. However, if confounding factors impinging on education and religion persist over generations (as
would be plausible in the case of prosocial tastes, a factor considered by Sacerdote and Glaeser), or if they affect the
type of education in addition to total education attained, then these approaches would be problematic.

"The GSS is a nationally-representative survey of individuals in the US conducted roughly every other year from
1972 through the present.



argues for non-affiliation as a key measure of secularization. Additionally, if positive outcomes created
from religion are driven by formal religious proscriptions, increases in social networking, or in the
creation of social capital (as suggested in Sacerdote and Glaeser, 2001; Hungerman, 2010; Putnam, 1995;
and Alesina and La Ferrara, 2000), then affiliation with a formal religious group will represent a measure
of religiosity especially important in promoting individual and social benefits. Thus this project will use a
particular measure of religiosity, but prior work suggests that this measure is an especially useful one to

consider. The next section discusses the empirical strategy and data in more detail.

2. Data and Methods

To consider the effects of education on religion, the data and general methodology here will
follow prior work on Canadian compulsory schooling, and in particular the work of Philip Oreopoulos
(2005, 20064, 2006b). The data used are taken from the 1971, 1981, 1991, and 2001 Canadian Censuses;
the data were made available by Integrated Public Use Microdata Series (IPUMS) International.® The
schooling-laws data and province-level controls were provided by Oreopoulos.

The IPUMS data provide information on an individual’s age, province of birth,’ religious
affiliation, and educational attainment.’’ The analysis will focus on the 10 provinces of Canada; the small

number of individuals born in the Nunavut Territory, the Yukon Territory, and the Northwest Territories

® The Canadian Census was also conducted in 1976, 1986, and 1996, but these quinquenniel waves are not available
from IPUMS. Regressions on education specified similarly to Oreopoulos (2006b) (who does use the quinquenniel
years) yield results very close his and given the large sample size here the omission of these years should not impact
the analysis. The 1971 sample is a 1% sample, the 1981 sample is 2%, the 1991 sample is 3%, and the 2001 sample
is 2.5%.

® Province of birth is used instead of province of residence to avoid concerns over endogenous migration. However,
the results are similar if province of residence is used instead.

1% One might wonder if other nations’ compulsory schooling laws, and especially the 1947 compulsory schooling
law in the United Kingdom (UK), could also be used. The 2001 UK Census included a question on religious
adherence, but microdata samples of that census place respondents into age bins, preventing a convincing analysis of
the 1947 law. Prior work on compulsory schooling in the UK has used non-census data, and in particular various
years of the General Housing Surveys (GHS). But while the GHS does not use age bins, it does not ask about
religion (nor do most other major UK datasets). The US census does not ask questions about religious adherence; the
longest running survey in America which does is the General Social Survey, but it is too recent and small to provide
a robust analysis given the fact that US compulsory schooling laws are relatively old and had relatively small effects
compared to other countries (Acemoglu and Angrist, 2000).



are excluded.™ Individuals in the Census were asked “what is your religion” and could choose from a
number of options, including “no religion.”*?

Education refers to highest grade or year of education attended by an individual; this variable is
top-coded and bottom coded in most census years. In particular, years of education beyond the high
school level and below grade 5 are typically grouped together in the public-use data (e.g., “grade 13 or
greater” and “less than grade 5”). | impute years of education above high-school as 14 and below grade 5
as 4. There are at least three reasons to expect that this should not have any impact on the results. First,
the vast literature on compulsory education has repeatedly confirmed that compulsory schooling laws
have no impact on post-secondary educational attainment (Card 1999; Angrist and Krueger, 1991;
Oreopoulos, 2007; Clark and Royer, 2008; and others), thus the main variation in educational attainment
that is lost (post-secondary attainment) is variation that is unresponsive to the laws and unimportant to the
identification strategy.™ Further, the correlation between the years of education used here and the
measure constructed by Oreopoulos for the census years 1981 and 1991 (i.e., the years both used in his
study and in this study) is about 0.95; confirming that there is little systematic (or even unsystematic)
variation created from truncation; Oreopoulos (2006b) also confirms little difference between public- and

private-use data estimates. ™ Furthermore, education regressions on specifications matching Oreopoulos’

produce very similar results (despite using different census years), again suggesting that the measure of

! These individuals are excluded because compulsory schooling law information is unavailable. For the 1991 and
2001 census years respondents born in Prince Edwards Island cannot be distinguished from individuals born in the
three Canadian Territories and thus are omitted from the analysis. Eliminating all those born in Prince Edward
Island from the analysis does not affect the results.

12 In the 1981 Census, a small number of native-born individuals listing a religion other than Christian, Eastern (e.g.,
Hinduism or Buddhism), or Jewish were coded as having no religion. The most prominent category of misclassified
individuals was probably Muslim, who accounted for less than a half of a percent of the native-born Canadian
population in 1991 and likely an even smaller fraction in 1981. Repeating the below analysis without the 1981
Census yields similar and slightly larger estimates. In 2001, the census option was “no religious affiliation” instead
of “no religion.” About 9 percent of the sample here chose “No Religion”, about 48 percent chose “Catholic”, about
41 percent chose Christian but not Catholic (IPUMS does not breakdown Protestant responses in 2001, but in earlier
years the majority of Protestants adhere to the Anglican Church or the United Church of Canada), about 1 percent
chose Jewish and about 1 percent chose other.

13 One way to verify this is to alter the imputation and see if the results change. | redid the estimates imputing
education below grade 5 as zero and above grade 13 as 17; the first-stage estimates in this case are close to those
shown below, confirming that such imputation is unimportant to the estimation.

14 See footnote 3 in his paper. Oreopoulos’ private use data provides a larger sample than the publicly available
IPUMS sample here.



educational attainment here is suitable.
The census responses will be aggregated to cells based on gender, the census year, the cohort
(birth year), and the birth province, so that the unit of observation is all individuals of gender g born in

province p in year y and observed in census year c. The regressions below will be of the form:

none,, . = ﬂedgpyc + yxgpyc + ¢p +o,+ 0.+ +pr +Tpa + Egpye- (@)

The variable none, .in equation (1) denotes the fraction of all individuals in a cell who report no

religious affiliation. The variable ed__ _represents average years of educational attainment, and X

gpyc gpyc
represents a dummy for gender and a set of controls used by Oreopoulos to reflect the labor market
environment facing cohorts of individuals including the fraction of a province’s population that is rural at
the time a respondent was 12 years old and the fraction of a province’s workers in manufacturing at age
12. Some regressions also add in additional educational controls at age 12 including the log of school

expenditures, schools per capita, and teachers per capita.’® The regressions also include a strong set of

controls to account for the significant cross-sectional and time series variation in education and religious

affiliation in the data. The variables ¢p, ®,, 0.,and 9, represent dummies for (respectively) an

individual’s province of birth, year of birth, the census year in question, and an individual’s age.*® The

term pr represents a set of province specific time trends that is linear in birth year, and 7, is a set of

province specific trends that is linear in age; the regressions thus allow for differential trends over time
and over ages across provinces. The approach here should thus avoid confounding the effects of the laws

with either cohort effects (e.g., more recent cohorts are less religious) or age effects (younger cohorts are

less religious). The term ¢ . is noise. These controls will be included for the 1V, first-stage, and

gpyc

reduced-form estimates. The total sample consists of 2,969 cells representing 755,386 individuals.

To address the concern that unobservable determinants manifest in ¢, . may be correlated with

15 Using controls as of age 10 or 14 produces similar estimates.
16 One might wonder if census, year-of-birth, and age dummies are all separately identified:; it is straightforward to
verify that with four census years of overlapping cohorts each of these sets of dummies can be included.



ed the regressions will instrument for education using a set of dummy variables denoting the age at

gpyc’
which an individual could legally drop out from school as of the time the individual was age 14; these are
comparable to the instruments used by Acemoglu and Angrist (2000); Lleras Muney (2005); Schmidt
(1996); Goldin and Katz (forthcoming); Oreopoulos, Page, and Stevens (2006); and Oreopoulos (2005,
20064, 2006b). The regressions include individuals over age 20 and the availability of the right-hand-side
controls restricts the sample to individuals born between 1919 and 1963."" Most provinces in Canada had
a change in their dropout ages over the relevant time span, although a few (British Columbia, Nova
Scotia, and most notably Ontario) did not.*®

Prior work (e.g., Oreopoulos, 2006b) has shown that Canadian compulsory laws are suitable
instruments for education and that in practice these laws generated significant gains in Canadian
educational attainment. However, one might wonder to what extent results from the Canadian education
system are comparable to other countries. As in the United States, education in Canada has typically
been administered at the local or provincial level, rather than at the federal level.'* Elementary education
typically emphasized reading, writing, and basic mathematics. Secondary education could be academic
or, for example, vocational or technical, but often included subjects such as English, Mathematics, Social
Studies, religious studies (in Quebec), and Science. However, school curriculums and the structure of
education varied widely over place and time and the number of years of education required before
completing secondary education also varied.?

Canada is also notable in that denominationally-affiliated schools may receive revenues from

!7 Restricting the sample to even older individuals, such as those over age 25 or age 30, does not significantly alter
the results.

'8 The changes used here are: Alberta (raised the dropout age from 15 to 16 in 1969), Manitoba (raised the age from
14 to 16 in 1963), New Brunswick (raised the age from 12 to 16 in 1945), Newfoundland (raised the age from none
to 14 in 1942, and again from 14 to 15 in 1951), Prince Edward Island (raised the age from 13 to 15 in 1938),
Quebec (raised the age from 14 to 15 in 1961), and Saskatchewan (raised the age from 15 to 16 in 1964). The law
changes are discussed in detail in Oreopoulos (2005).

19 The federal government did play a role during the time of this study in educating some populations, such as
certain Native American and Eskimo groups, or overseas personnel in Europe (Katz, 1969).

0 See Katz, 1969, for a discussion of education in Canada during the period of study.



government taxes.”> Government support for denominational (often Catholic) education varied widely
across provinces and over time; for example, Quebec traditionally has offered two separate school
systems, one Catholic and one Protestant, which each received a proportionate share of taxpayer revenue,
while British Columbia and Manitoba offered no support for denominational schools during most the
period of analysis here.”? Research suggests that religious education leads to stronger religious affiliation,
all else equal, (cf. Perl and Gray, 2007; Gunnoe and Moore, 2002; Himmelfarb, 1979 and 1980; Cohen
1975); if Canada’s support for religious education thus leads to an educational system conducive to
religious practice it will likely bias the results towards finding a positive relationship between education
and religion, which would work against the negative relationship found below.

Furthermore, there are several reasons to expect that results from Canada may be informative of
other nations. In a well-known paper, Oreopoulos (2006a) uses compulsory schooling laws to estimate the
return to education on wages in Canada, the United States, and the United Kingdom, and finds that the
estimated returns are remarkably similar across all three settings, which suggests that the effects of
education in Canada on some outcomes are comparable to effects in other nations. Furthermore, Aknin et
al. (2010) argue that inclinations towards prosocial behavior, which are strongly associated with
religiosity, are similar across a wide variety of nations; these researchers emphasize this fact by showing
that the motivations for prosocial behavior in Canada are similar to those in Uganda, a country
considerably different from Canada on most dimensions. Also, as discussed above, trends in religious
affiliation in Canada in recent decades are similar to those in other countries and in particular to the
United States. Thus, while the estimates here relate to a single country, prior work and basic observables
suggest that this country is comparable to others in terms of religious practices and motivations and in

terms of the effects of compulsory education.

2! See section 93 of the 1867 Constitution Act, sometimes referred to as the 1867 British North American Act. The
constitution extended the right to public funds to denominational schools that were legally recognized at the time,
although frequently this right has been granted to schools established afterwards.

22 Quebec has since changed some aspects of its dual-school system although these recent changes fall outside the
time period of this study. For a history of denominational education in Canada, see chapter 17 in Phillips (1957).
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3. Results

This section provides estimates of the relationship between education and religion. As a starting
point, the analysis will motivate the more sophisticated results that follow by providing a simple
exploration of the law change in the data that affected the most individuals: the 1961 compulsory
schooling law in Quebec. Figure 2 presents a simple comparison of education and religion for those born
in Quebec. The data for the figure come from pooling the 1971, 1981, 1991, and 2001 Canadian
Censuses. Education and wages were each regressed on a set of age dummies; the figure shows the
average residuals from these regressions by birth cohort (rather than birth year, the horizontal axis shows
the year each cohort turned 14) for individuals born in Quebec who turned age 14 between 1957 and
1965.

The solid line, measured on the left axis, shows average years of educational attainment by the
year an individual turned 14. The dashed line, measured on the right axis, shows the fraction of
individuals reporting no religious affiliation by the year an individual turned 14; both lines are detrended.
In 1961, Quebec raised the age at which an individual could leave school from 14 to 15. Thus, those who
turned 14 in 1960 could leave school before their next birthday, while those who turned 14 in 1961 could
not. The figure shows a notable and persistent jump in both educational attainment and in non-affiliation
for cohorts exactly in 1961, when the law changed. The rise in educational attainment is a little over 0.2
years, and the rise in non affiliation is about 0.01; a simple Wald-style estimate from the figure would
indicate that a one-year increase in educational attainment would lead to about a 5-percentage-point
increase in non-affiliation.

While Figure 2 is visually compelling, one might wonder whether the figure generalizes to the
rest of Canada, as Quebec’s culture and educational system are in some ways distinct from other
provinces. To consider law changes across time and place together, Table 1 reports first-stage regression
results where the unit of observation is all individuals of the same gender, born in a particular province, in
a particular year, and observed in a particular census, and the dependent variable is the average of the
highest grade attended. The regressions are weighted by cell size and the robust standard errors are
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clustered by province and cohort as in prior work on compulsory laws in Canada (clustering by province
alone produces qualitatively similar results). The average level of education in the regression sample is
10.7 years.

The first column reports results from a regression where the mandatory school leaving age is
reported as a linear control. The coefficient on school leaving age is positive and significant, indicating
that raising the legal dropout age by one year leads educational attainment to increase by about 0.017
years. The second column adds in additional right-hand side controls for educational conditions at age
12; this increases the estimate. Column 3 repeats the regression in column 2 but omits Quebec, now the
effect is larger than before—more than double the baseline. The last three columns report estimates
where the dropout age is captured with a set of dummy variables; the omitted category is having no
dropout age. The coefficients on the dropout ages of 12 and 13 are smaller and typically not significant,
while coefficients for ages 14, 15, and 16 are larger and significant. The estimates for the age 14, 15, and
16 dummies are qualitatively similar to those reported in Table 1 of Oreopoulos (2006b); this similarity
includes the decrease in magnitude in the coefficient for the age-16 dummy relative to the age-15
dummy.? As in the first 3 columns, the removal of Quebec strengthens the first-stage estimates.

Table 2 reports reduced-form OLS estimates where the dependent variable is now the fraction of
each cell that reports no religious affiliation; the mean of this variable is 0.085 (which corresponds to 8.5
percent). The samples and specifications in each column of Table 2 correspond to those in Table 1. The

results indicate that individuals who faced higher school-leaving ages have higher rates of non-affiliation

23 Acemoglu and Angrist (2000) report specifications with similar results using US data. There may be several
reasons for the decline of the age-16 coefficient relative to age 15. First, the “plains provinces” which adopted an
age 16 cutoff (and in particular Alberta, the largest province in the sample to adopt an age 16 cutoff) did so
relatively late compared to other law changes, so that educational attainment was already relatively high; this may
have lessened the potential impact of the law change. Second, dropout ages of 14 or 15 may have forced some
students to enter high school who, before the law change, would have dropped out before matriculating. The most
populous provinces to invoke age 16 dropout ages did so by raising the age to 16 from15, in which case students
impacted by the laws may have already matriculated. If some individuals induced to begin high school by age 14-
and 15-school-leaving ages subsequently graduated, such “extensive-margin” policy effects could lead to larger
estimates than changes in the school-leaving age from age 15 to 16, which only capture intensive-margin effects.
Finally, as shown below, the results here are not sensitive to dropping any province that adopted an age 16 cutoff (or
simultaneously dropping all observations with an age-16 dropout age).

12



as adults. For example, the coefficient in column 1 indicates that increasing the school-leaving age by
one year raises the non-affiliation rate by 0.14 percentage points. (The magnitude of these estimates is
considered more below.) Adding the extra controls and dropping Quebec do little to alter the results and
may slightly strengthen the estimates. The last three columns again report estimates using a set of
dummies for dropout age. As in Table 1, the estimates for the age 12 and age 13 dummies are smaller
and/or insignificant while the age 14, 15, and 16 dummies are generally larger and statistically significant.
The drop in the magnitude of the age-16 coefficient in Table 1 is again seen in the last 3 columns of Table
2.

To estimate directly the effect of educational attainment on religion, Table 3 reports two-stage-
least-squares IV estimates where the school-leaving age is used to instrument for education. The first
column in Table 3 reports the coefficient on education in an OLS regression. The coefficient is negative,
suggesting that educational attainment lowers non-affiliation (and thus increases religious affiliation).
This positive relationship between education and religion fits with most prior studies, as discussed in
Section 1. However, the IV regressions in columns 2 and 3 suggest the opposite effect. Column 2 uses a
linear control for the dropout age as the instrument; this specification matches column 2 in Tables 1 and
2. Column 3 uses the set of school leaving age dummies as instruments; this specification corresponds to
column 4 in Tables 1 and 2.

In both cases the coefficient on education is positive and significant, suggesting that an additional
year of education leads to between a 4.4 and 5.7 percentage-point increase in non affiliation. This
estimated effect is strikingly similar to the basic Wald-style estimate described earlier for Figure 2, which
simply considered de-trended data from Quebec. To interpret the magnitude of this coefficient, consider
that from 1971 to 2001 education reported in the Census increased by about 2 years. Extrapolating the
estimates to all Canadians and not only those responsive to the law changes, the coefficient in column 3
suggests that non affiliation should have correspondingly increased by a little less than nine percentage
points, 2x4.37 =8.74 . In reality, non-affiliation in Canada rose by 11.7 percentage points. The
estimates in Table 3 suggest that, if these results extend to other groups in Canada (beyond those on the

13



margin of staying in high school), gains in educational attainment could account for most of the large
increase in non-affiliation seen in Canada over this time period.

The increase in non-affiliation must be compensated by a corresponding decline in religious
affiliation; the next two columns in Table 3 investigate which religious groups see a decline as education
rises. Column 4 matches the IV estimates in column 3, but now the dependent variable is the fraction of
the population that is Catholic (Catholics make up about 48 percent of the sample).** The coefficient is
negative but imprecisely estimated. The last column looks at the fraction of individuals who report a
Christian-but-not-Catholic affiliation (these individuals make up 41 percent of the sample); the coefficient
is again negative and marginally significant, but still imprecise. Although the standard errors are large,
the point estimates suggest that most of the decline in religiosity here is driven by non-Catholics. This is
interesting as past work has argued that Protestant religious practice is more amenable to educational
attainment (e.g., Becker and Woessman, 2009), which might lead one to predict that increased
educational attainment would be especially injurious for Catholicism. This finding may also reflect
Canada’s tradition of subsidizing denominational, and frequently Catholic, education with public funds.
However, dropping Quebec (a province with a notably strong system of Catholic education) and redoing
the estimates in columns 4 and 5 produces results that continue to suggest a stronger effect for non
Catholics.”

Table 4 presents 1V results dropping each province. The estimates indicate that the results are not
driven by any one province but are similar when various provinces are removed. The estimates are in
every case still positive and statistically significant and range from 0.025 (when Alberta is dropped) up to
0.0567 (when Manitoba is dropped). The similarity is noteworthy given the heterogeneity across
provinces in population, educational funding, educational structure, and the role of denominational

schools. The estimate from dropping Quebec, by far the largest province with a policy change, is 0.0474,

% As in column 3, here the set of dummies for leaving age are used to instrument education. For these regressions
and those in Table 4, using the linear leaving-age controls usually produces qualitatively-similar but somewhat less
precise estimates.

> After omitting Quebec, the coefficient from a regression on Catholic adherence is -0.0165 [0.0251] and the
coefficient from a regression on Christian-non-Catholic adherence is -0.0365 [0.0284].
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which is essentially the same as the estimate in column 3 of Table 3 that includes all provinces. Clearly
the results are not driven by Quebec, or any other particular province.

One might also wonder whether changes in school-leaving ages are anticipated by prior changes
in education or religious affiliation, in which case the estimates here might reflect pre-existing trends
rather than genuine impacts of compulsory schooling laws. While the estimates include a very strong set
of trends to guard against this concern one can investigate this issue further. Figure 3 presents results
from two regressions; the first regression redoes the first-stage regression on educational attainment in
column 2 of Table 1, but includes 12 new dummy variables. Six of these dummies are “lead” dummies;
they equal unity if a province will change its leaving age in 2 years, 3 years, 4 years, and so on up to 7
years. The other six dummies are “lagged” dummies, which equal unity if a province changed its leaving
age 2 years ago, 3 years ago, and so on up to 7 years ago. An identical reduced-form regression was then
estimated where the dependent variable was the fraction of individuals who report no religious affiliation.

Figure 3 uses the coefficients from these lag and lead dummies to plot out predicted educational
attainment and religious affiliation 7 years before and 7 years after imposing an age-14 school-leaving
age (relative to no leaving age). Predicted education is given by the solid line and is measured on the left
vertical axis; predicted non-affiliation is given by the dashed line and measured on the right vertical axis.
The critical result in the picture is that neither education nor religion show any systematic increase or
decrease before the law change, indicating that the results here do not seem to be driven by pre-existing
trends.?

Overall, the results in this section indicate that educational attainment is negatively related to
religiosity. An additional year of education raises the likelihood that an individual reports no religious
affiliation by about 4.5 percentage points; this result is not driven by any particular province and is not

driven by pre-existing trends that precede a law change. The results here suggest that the impact of

2 Moreover, most of the coefficients on the lead dummy variables in Figure 3 are statistically insignificant as well.
Of the 12 coefficients estimated before the law change (6 for education and 6 for non-affiliation); only two are
statistically significant at the 10-percent level: the education coefficient 5 years before a law change, and the non-
affiliation coefficient 3 years before a law change. The rest of the lead coefficients are insignificant.
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educational attainment may be driven by Christian-non-Catholics becoming unaffiliated, although these
results are somewhat imprecise. Extrapolating the results to all Canadians, the findings here suggest the
strong rise in educational attainment since 1971 would explain most of the corresponding rise in non-

affiliation seen over the same period.

4. Conclusions

This paper investigates how educational attainment affects religious affiliation later in life. Using
compulsory schooling laws, the results show that higher levels of education lead to lower levels of
religious affiliation later in life, a result in contrast to the basic OLS estimates and most prior work. The
findings indicate that, if these estimates can be extrapolated to all individuals (not just those on the margin
of staying in high school), educational attainment could explain most of the large rise in non-affiliation in
Canada in recent years. While the study here focuses on only one area that falls under the larger literature
of “secularization,” it provides unique evidence of secularization in a literature where many scholars have
considered secularization to have been falsified and where few studies pursue identification rigorously.

While some prior work has suggested that the relationship between religion and education is
likely confounded by omitted characteristics, there is no prior study which rigorously attempts to
determine the direct relationship between education and religion and thus, implicitly, the first-order
relationship between the confounding factors and education & religion. The results here indicate that
unobservable factors, such as tastes for civic participation or aptitude for abstract thinking, lead
individuals to consume more education and more religion even as the direct effect of education on
religion is negative. Alternative stories would involve spurious negative relationships between education
and religion; for example *“skeptical” individuals might naturally obtain more education but less religion.
The results provide evidence against this “skepticism” scenario.

One implication of this work concerns the estimates in the return-to-education literature. Past
work has shown that educational attainment may have beneficial impacts on outcomes such as health and
civic participation; work has also found positive impacts from religion. If education lowers religiosity,

16



and thereby reduces a key channel for producing positive outcomes, then the direct effect of education on
other outcomes may be even larger than some prior work suggests. However, one caveat here is that this
study (and essentially all studies on compulsory education) rely on variation in secondary education for
identification. It is possible that variation in higher education might have a different effect on religion.

Investigations based on higher education are left for future work.
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Figure 1:
Religion and Education in the GSS

Panel A: Attendance by Years of Education
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Source: GSS from 1972 to 2008. Panel A shows average attendance by years of educational attainment, panel B
shows (a) the fraction of GSS respondents each survey year with a high-school degree, measured on the left axis,
and (b) average attendance of GSS respondents each survey year, measured on the right axis. Attendance is
measured on an index that goes from zero (never attend) to 8 (attend more than once a week). The mean of the index
is 3.85 (standard error = 0.01); corresponding to about monthly attendance. The index categories are 0 (never
attend), 1 (less than once a year), 2 (once a year), 3 (several time a year), 4 (once a month), 5 (2 or 3 times a
month), 6 (nearly every week), 7 (weekly), and 8 (more than once a week).
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Figure 2: Cohort Educational Attainment and Non-affiliation in Quebec
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This figure shows two lines. The first is the average years of educational attainment for cohorts born in Quebec; the second line shows the fraction of individuals
reporting no religious affiliation in each cohort. The data are taken from the 1971, 1981, 1991, and 2001 Canadian Censuses. Education and religiosity were
each regressed on a set of age dummies; the figure shows the average residuals from these regressions by birth cohort (rather than birth year, the horizontal axis
shows the year each cohort turned 14). In 1961 Quebec raised the minimum school leaving age to 15. There are 73,135 individuals across these cohorts. There

are two vertical axes in the picture, the left axis is for the education variable and the right axis is for the no-religion variable.
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Figure 3: Pre-Existing Trends in Canadian Data
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The figure shows the predicted impact of imposing a compulsory schooling age of 14 (relative to having no school leaving age) on (a) years of educational
attainment and (b) fraction of individuals in a cohort reporting no religious affiliation in the census. The figure shows the predicted values of these two variables
from 7 years before a change in compulsory schooling laws to 7 years after the change. There are two vertical axes in the figure, the left axis is for the education
variable and the right axis is for the no-religion variable. The predicted values for both variables are based on regressions described in the text.

22



First-Stage Regressions on Educational Attainment

Table 1:

Extra Extra
Baseline Controls No Quebec Baseline Controls No Quebec
School Leaving Age 0.0167 0.0222 0.0412 - - -
[0.0074] [0.0082] [0.0098]
School Leaving Age = 12 - - - -0.0069 0.1089 0.4624
[0.1758] [0.1839] [0.1908]
School Leaving Age =13 - - - 0.3497 0.2975 0.5545
[0.2678] [0.2765] [0.2813]
School Leaving Age =14 - - - 0.3838 0.4371 0.6421
[0.1276] [0.1425] [0.1565]
School Leaving Age = 15 - - - 0.4437 0.4542 0.7543
[0.1280] [0.1430] [0.1583]
School Leaving Age = 16 - - - 0.2425 0.3259 0.6539
[0.1260] [0.1433] [0.1609]
All RHS Controls? No Yes Yes No Yes Yes
Province-Cohort Trends? Yes Yes Yes Yes Yes Yes
Province-Age Trends? Yes Yes Yes Yes Yes Yes
Province Dummies? Yes Yes Yes Yes Yes Yes
Age Dummies? Yes Yes Yes Yes Yes Yes
Cohort Dummies? Yes Yes Yes Yes Yes Yes
Census Year Dummies? Yes Yes Yes Yes Yes Yes
R-squared 0.967 0.967 0.947 0.967 0.967 0.947

Standard errors in brackets. The unit of observation is all individuals of a given gender, born in a given birth province, in a given cohort (i.e., birth year),
reporting in a given census. The dependent variable is the average years of educational attainment; the mean of this variable is 10.7. Regressions in columns 1,
2,4, and 5 include 2,969 cells representing 755,386 respondents from the 1971, 1981, 1991, and 2001 Canadian Censuses. Regressions in columns 3 and 6 omit
respondents born in Quebec and include 2,657 cells representing 497,721 individuals. The sample includes individuals over age 20 and turning age 14 between
1933 and 1977. Right-hand-side controls in all columns include the fraction of a province population that is rural, and the fraction of a province’s workers in
manufacturing at the time a respondent was 12 years old; columns 2, 3, 5, and 6 also include the log of school expenditures, schools per capita, and teachers per
capita at the time a respondent was 12 years old. Regressions are weighted and standard errors are clustered by province and cohort.
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Table 2:
Reduced-Form Regressions on Religious Non-affiliation

Extra Extra
Baseline Controls No Quebec Baseline Controls No Quebec
School Leaving Age 0.0014 0.0013 0.0014 - - -
[0.0005] [0.0005] [0.0005]
School Leaving Age = 12 - - - 0.0038 0.0043 0.0163
[0.0097] [0.0104] [0.0127]
School Leaving Age = 13 - - - 0.002 0.0094 0.0299
[0.0120] [0.0122] [0.0138]
School Leaving Age = 14 - - - 0.0220 0.0190 0.0202
[0.0071] [0.0067] [0.0074]
School Leaving Age = 15 - - - 0.0223 0.0219 0.0406
[0.0075] [0.0073] [0.0099]
School Leaving Age = 16 - - - 0.0191 0.0170 0.0281
[0.0076] [0.0076] [0.0101]
All RHS Controls? No Yes Yes No Yes Yes
Province-Cohort Trends? Yes Yes Yes Yes Yes Yes
Province-Age Trends? Yes Yes Yes Yes Yes Yes
Province Dummies? Yes Yes Yes Yes Yes Yes
Age Dummies? Yes Yes Yes Yes Yes Yes
Cohort Dummies? Yes Yes Yes Yes Yes Yes
Census Year Dummies? Yes Yes Yes Yes Yes Yes
R-squared 0.919 0.919 0.912 0.919 0.919 0.912

Standard errors in brackets. The unit of observation is all individuals of a given gender, born in a given birth province, in a given cohort (i.e., birth year),
reporting in a given census. The dependent variable is the fraction of individuals reporting no religious affiliation; the mean of this variable is 0.085.
Regressions in columns 1, 2, 4, and 5 include 2,969 cells representing 755,386 respondents from the 1971, 1981, 1991, and 2001 Canadian Censuses.

Regressions in columns 3 and 6 omit respondents born in Quebec and include 2,657 cells representing 497,721 individuals. The sample includes individuals over
age 20 and turning age 14 between 1933 and 1977. Right-hand-side controls in all columns include the fraction of a province population that is rural, and the
fraction of a province’s workers in manufacturing at the time a respondent was 12 years old; columns 2, 3, 5, and 6 also include the log of school expenditures,
schools per capita, and teachers per capita at the time a respondent was 12 years old. Regressions are weighted and standard errors are clustered by province and
cohort.
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Table 3:

IV Regressions on Religion

IV-Non IV-Non IV-Catholic IV-Christian,
OLS Affiliation Affiliation Affiliation Non-Catholic
Years of Education -0.0084 0.0566 0.0437 -0.0028 -0.0402
[0.0024] [0.0240] [0.0169] [0.0293] [0.0325]
Weights? Yes Yes Yes Yes Yes
All RHS Controls? Yes Yes Yes Yes Yes
Province-Cohort Trends? Yes Yes Yes Yes Yes
Province-Age Trends? Yes Yes Yes Yes Yes
Province Dummies? Yes Yes Yes Yes Yes
Age Dummies? Yes Yes Yes Yes Yes
Cohort Dummies? Yes Yes Yes Yes Yes
Census Year Dummies? Yes Yes Yes Yes Yes
Instrument NA Sc_hool Leaving-_Age Leaving-_Age Leaving-_Age
Leaving Age Dummies Dummies Dummies
R-squared 0.919 0.894 0.903 0.977 0.979

Standard errors, clustered by province and cohort, in brackets. The dependent variable in columns 1, 2, and 3 is the fraction of a cohort that reports no religious

affiliation. In column 4 the dependent variable is the fraction of respondents who report a Catholic affiliation, in column 5 it is the fraction who report a
Christian, non-Catholic affiliation. Redoing columns 4 and 5 using a linear school-leaving-age instrument produces similar but less precise results. The unit of
observation is all individuals of a given gender, born in a given birth province, in a given cohort (i.e., birth year), reporting in a given census. Regressions

include 2,969 cells representing 755,386 respondents from the 1971, 1981, 1991, and 2001 Canadian Censuses. The sample is the same as in columns 2 and 4 of
Table 2 and the right-hand-side controls are also the same.
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Table 4:
IV Regressions Dropping Each Province

Coefficient Coefficient

Province Dropped on Education Province Dropped on Education
Alberta 0.0253 Nova Scotia 0.0463
[0.0146] [0.0202]
British Columbia 0.0351 Ontario 0.0435
[0.0166] [0.0162]
Manitoba 0.0567 Prince Edward Island 0.0433
[0.0187] [0.0169]
New Brunswick 0.0385 Quebec 0.0474
[0.0182] [0.0133]
Newfoundland 0.0453 Saskatchewan 0.0547
[0.0279] [0.0196]

Standard errors, clustered by province and cohort, in brackets. Each regression matches the specification in column 3 of Table 3, except that
here individuals born in a particular province are dropped from the sample. The dependent variable in all columns is the fraction of a cohort that
reports no religious affiliation. The coefficient shown is for years of educational attainment, which is instrumented using a set of dummies for
dropout age.



