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Religion and Growth

Abstract

We use the elements of a macroeconomic production function—physical capital, human capital,
labor, and technology—together with standard growth models to frame the role of religion in
economic growth. Unifying a growing literature, we argue that religion can enhance or impinge
upon economic growth through all four elements because it shapes individual preferences, societal
norms, and institutions. Religion affects physical capital accumulation by influencing thrift and
financial development. It affects human capital through both religious and secular education. It
affects population and labor by influencing work effort, fertility, and the demographic transition.
And it affects total factor productivity by constraining or unleashing technological change and
through rituals, legal institutions, political economy, and conflict. Synthesizing a disjoint literature
in this way opens many interesting directions for future research.
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1. Introduction

Why some countries are rich and some are poor is among the most important issues studied by
economists and is central to the literature on economic growth and development (e.g., Smith 1776;
Easterlin 1981; Landes 1998; Hall and Jones 1999; Jones 2016; Koyama and Rubin 2022). On the
theoretical front, the neoclassical growth model independently developed by Solow (1956) and
Swan (1956) suggested that the accumulation of physical capital led to transitional growth whereas
long-run growth was ultimately driven by technological advances, which were taken as exogenous.
In his Nobel-prize winning contribution to endogenous growth theory, Romer (1990) emphasized
that technological change is the result of efforts by researchers and entrepreneurs who respond to
economic incentives. These efforts are affected by factors such as education and basic research
funding which ultimately influence an economy’s long-run trajectory. In a unified growth theory,
Galor (2011) stressed that during most of human existence, technological progress was offset by
population growth, and living standards were near subsistence. An escape from this Malthusian
trap required a fertility transition that was facilitated by a technology-induced increase in the return
to human capital, opening a perspective to understand the transition to modern growth.

Yet, for all the insights this literature provides into the causes of economic growth, it does not
provide broad coverage of one of the most ubiquitous social phenomena: religion.! The subject
indices of the Handbook of Economic Growth refer to coverage of “religion” (or “relig*””) on only
three of 1822 pages in volume 1 (2005) and four of 1070 pages in volume 2 (2014).2 It is puzzling
why this is the case. In the past two decades, a large literature has emerged showing many ways
in which religion affects various elements that either enhance or impinge upon economic growth,
both historically and in the present, and both in rich and poor countries. In most societies, religion
plays some role in determining nearly every input into growth models—physical capital, human
capital, population/labor, and technology. What is the growth literature missing by ignoring the
role of religion? Can religious differences over time and space help explain differences in growth?

In this paper, we provide a framework for conceptualizing the ways in which religion can affect

economic growth. Following the typical usage in social sciences, we define “religion as any shared

! There are notable exceptions. For instance, Barro and McCleary (2003) present cross-country regressions connecting
various aspects of religion to growth. The robustness of these results is questioned by Durlauf, Kourtellos, and Tan
(2012).

2 Similarly, Temple’s (1999) survey of empirical growth research does not mention religion at all, only briefly referring
to cultural barriers to growth.



set of beliefs, activities, and institutions premised upon faith in supernatural forces” (lannaccone
1998).3 We propose to incorporate the role of religion into existing growth models that build on a
standard macroeconomic production function, consistent with much of the existing growth
literature. Central to our framework is the idea that religion is a key determinant of the inputs
considered in these models. It is not our intention to simply survey the literature on the economics
of religion. Nor is it our intention to provide a laundry list of the role each major religion has
played for economic outcomes. Instead, we attempt to organize various studies of different
denominations, historical periods, and geographic locations to highlight the aggregate effect of
religion on economic growth.

We focus on how different aspects of religion, religious practice, religious institutions, and
religious doctrine impinge on inputs into different growth models by shaping preferences, norms,
values, laws, and institutions. First, we consider the role that religion plays in the accumulation of
physical capital, building on the neoclassical setup used in the Solow-Swan model. Various
studies, dating back to those of Max Weber, have connected religion to thrift, saving, and financial
development—important components of capital accumulation that vary across societies and over
time. Taken in aggregate, they reveal a role for religion in physical capital formation, or lack
thereof, across historical and modern societies. Second, we cover the role of religion for growth
through the accumulation of human capital in light of augmented neoclassical models and
endogenous growth models. Religion has been shown to exert both positive and negative effects
on human capital development, particularly through its role in secular and religious education.
Human capital is therefore a key mechanism through which religion indirectly affects economic
growth. Third, our framework covers the role that religion plays in labor-force participation by
encouraging work effort. It also builds on unified growth theory to shed light on the role that
religion plays in allowing societies to escape the demographic trap. Fourth, leaning on endogenous
growth models, the framework explores the role that religion plays in technological change. Some
religious doctrines actively discourage innovation, while in other cases the link between religion

and innovation is indirect (for instance, through education or political economy). The framework

3 1t may not be necessary to associate religion with the supernatural. For instance, Confucianism is often considered a
religion although it is largely disinterested in the supernatural. We follow this definition because it aligns with most
studies of religion and growth in the social sciences.



also considers various additional roles that religion plays in affecting total factor productivity by
shaping rituals, norms, legal institutions, political economy, state development, and conflict.

This framework allows us to unify a relatively disjoint literature connecting religion to several
aspects relevant for economic growth. We incorporate recent works in the economics of religion
which reveal microeconomic consequences of religious behavior, often in specific contexts. The
authors of many of these studies answer narrow questions with a high degree of precision. By
construction—and due to the incentives faced in publishing in top-tier social-science journals—
such studies at most hint at their implications for economic growth, and many do not even do this.
This is appropriate in studies of specific consequences of religious behavior or institutions.
However, it does not mean that such studies tell us little about broader economic growth. When
taken in aggregate, they paint a clear picture of just how important religion can be for economic
growth. Our primary goal in writing this article is to provide a framework that aggregates these
studies in a coherent fashion, thereby revealing the importance of various religious practices,
doctrines, and institutions for macro phenomena.

By providing a framework for understanding the many pathways through which religion
augments or impedes economic growth, we hope to underscore to economists interested in growth
the potential importance of religion for the very phenomena in which they are interested. The
literature in the economics of religion suggests that we need to move beyond the conventional
inputs into growth models, because religion is a “deeper” determinant that can affect these inputs
in various—and sometimes nonobvious—ways. On the converse, another central goal of this
article is to reveal to economists and political scientists interested in religion how the aggregation
of their works has advanced what we know about the process of economic growth. Such insights
are often not obvious from reading individual articles. Only in aggregate is the impact clear.

Such a unifying framework has not been provided before, differentiating this article from
previous surveys that overviewed various aspects of the economics of religion. The surveys of
lannaccone (1998) and lyer (2016) provide general overviews of the literature on the economics
of religion at different points in time, focusing on how religious groups and institutions work and
the resulting economic implications. Two other recent surveys cover specific religions: Kuran
(2018) on the economics of Islam and Becker, Pfaff, and Rubin (2016) on the Protestant
Reformation. Our recent handbook chapter (Becker, Rubin, and Woessmann 2021) surveys the

role that the three Abrahamic religions have played in economic history, confined to phenomena



prior to World War Il. While there is natural overlap of the present article with each of these
surveys, it differs from all of them in two important ways. First, the existing surveys are not
concerned with growth per se. They thus do not provide a framework to think about how various
features of religion aggregate to contribute to growth and how the individual works combine to
tell a broader story on economic growth. As a consequence, they also do not cover many of the
works that we cover here. Second, by contrast, the existing surveys cover works on the effects of
religion on non-growth-related outcomes, on determinants of religious behavior, and on other
aspects of the economics of religion that are unrelated to growth such as the economics of doctrine
and the industrial organization of religious institutions—neither of which is the topic of our article.

While our focus on economic growth provides many insights for the process of economic
development, it makes sense to delineate the concepts of growth and development. We think of
growth as a change in the aggregate output of an economy—be it in initially rich or poor
countries—as covered by the factors featured in standard growth models. This is distinct from the
modern literature on economic development, which is often conceived as relating to the economics
of “developing” or “poor” countries. While we cover any part of this literature that relates to the
growth of these countries, the multiple aspects of religion in developing countries that do not
directly provide insight into the countries’ growth processes are beyond our scope. For example,
we do not cover how religion affects behaviors of poor people in developing countries if these
behaviors are not central to macroeconomic growth. This unfortunately means that papers on the
developing world are under-represented in this survey, as most of the economics literature on
religion in these countries studies development, not growth, outcomes.*

Relatedly, the process of economic development is sometimes conceived as a multi-faceted
process that is not just about growth of aggregate output, but also about the fundamental
transformation of an economy (Kuznets 1966). This encompasses its sectoral structure, its
demography and economic geography, and the entire social and institutional setup. Again, we
cover work in this broader field to the extent that these transformations are a crucial ingredient for
aggregate economies to grow.

Finally, this article focuses on the various ways that religion affects economic growth and not

the reverse pathway. Such works, most prominently on the secularization hypothesis (which sees

4 Examples of recent work on religion and development outcomes include papers on Ghana (Auriol et al. 2020), India
(Menon and McQueeney 2020), transition economies (Popova 2014), and Brazil (Cavalcanti et al. 2022).
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economic growth as a potential cause of the decline in religiosity in the West), is the subject of a
large literature in the social sciences and was covered extensively in previous surveys by
lannaccone (1998) and lyer (2016). Secularization, of course, may affect economic growth through
various channels including education, innovation, and labor productivity, and we cover these
effects of secularization on inputs of growth models.®

There are two important limitations in the coverage of our survey. First, our coverage of
religions outside the three Abrahamic faiths is regrettably limited, which is owed to the focus in
existing research. Second, our treatment falls short of a systematic coverage of every possible
influence of religion on the different growth inputs, which is inevitable as many possible channels
have not been addressed in existing work. Instead, we aim to cover the research that exists within
established frameworks for studying growth.

This paper is organized as follows. Section 2 lays out the overall conceptual framework which
builds on existing growth models. Section 3 discusses the role of religion in physical capital
accumulation, Section 4 the role of religion in human capital accumulation, Section 5 the
connection between religion and demography, and Section 6 the role of religion in total factor
productivity. Section 7 concludes with some overall lessons learned on the role of religion in
economic growth and a discussion of open questions that provide fruitful avenues for future

research in this rapidly growing field.

2. Conceptual Framework

The key proposition of this article is that religion can affect economic growth through various
channels. To frame our discussion, we use a canonical macroeconomic production function that

expresses output (Y) at time t as a function of a set of intermediate input factors:
Y; = Y (K¢, L, he, Ap). 1)

As is common in growth research, we consider four groups of inputs: physical capital (K), labor

(L), and human capital per worker (h) as factors of production plus total factor productivity (A)

> For instance, Strulik (2016) studies the link between secularization and long-run growth by introducing religious
identity choice in an endogenous growth model. A secular identity allows an individual to derive more pleasure from
consumption than religious individuals, leading secular individuals to work harder and to save more in order to
experience this pleasure from consumption. In line with increased consumerism in a secularizing society, shop-
opening times on Sundays have been liberated (Gruber and Hungerman 2008).



which depicts how the production factors are transformed into output. Although this is in no way

obligatory, for concreteness we can think of a standard functional form of the Cobb-Douglas shape:
Y = Kta(htLt)l_aAt: (2)

where the production elasticities of physical capital () and human-capital-augmented labor (1-«)
are constrained to sum to 1—implying constant returns to scale—and where productivity augments
both of these factors.

The central notion in this article is that religion is related to each of the four elements of the
production function and, as such, has effects on growth through each of these four channels.
Modern growth theory tends to consider the indicated elements of the production function as
“proximate” determinants of growth (e.g., Romer 2019; Ashraf and Weil, forthcoming). These
proximate determinants are explained by “deeper” or “fundamental” determinants, which may
include aspects such as geography, institutions, and culture (e.g., Acemoglu, Johnson, and
Robinson 2005; Spolaore and Wacziarg 2013; Mokyr 2016; Koyama and Rubin 2022). It is our
contention that as a crucial aspect of culture, religion is one of the many “fundamental”
determinants of each of the four inputs.

Conceptually, we think of the role of religion—the shared set of beliefs, activities, and
institutions—in two primary ways. First, religion affects individual preferences. By its very nature,
religion can have a bearing on individuals’ altruism, reciprocity, trust, patience, risk-taking, and
other preferences. These preferences directly enter the utility function and thus steer economic
decisions and behavior. Future-oriented preferences such as patience and risk-taking will have a
bearing on the willingness to save and on educational efforts. Similarly, religion affects people’s
(work) ethic and motivation.

Second, religion also shapes the rules and regulations that embed and constrain societal
interaction. These come in two kinds. On the one hand, religion defines many norms and values—
such as rules on family, fertility, or openness to (technological) change—often in informal ways
that govern people’s actions. On the other hand, religion sets formal rules, laws, and institutions—
such as restrictions on interest or the authorization of specific forms of corporate organization and
market exchange—and affects state development by legitimating political leadership. As both
individual preferences and societal norms have to be conveyed, religious education can take on a

particular role in passing the role of religion on from generation to generation. Religion can also



have unintended side effects. For example, when Martin Luther urged his followers to educate
their children so that they could read God’s word in the bible, he probably had no intention to build
economically relevant human capital.

We further develop the relation of religion with each of the four elements of the
macroeconomic production function in the first sub-section of each of the following four sections.
Many of the discussed papers fit directly into the structure as they clearly focus on the effect of
religion on one of the four elements. Some papers tend to cover more than one element or treat the
reduced-form effect of religion on growth more generally, and we will discuss them in the

respective section where they fit best in our view.

3. Physical Capital Accumulation

In this section, we argue that religion is a fundamental determinant of the accumulation of physical
capital as an important input of growth models. We first lay out how religion can be depicted in
standard neoclassical growth models (Section 3.1). In light of this, we review two major literatures
that study the role of religion for thrift and saving (Section 3.2) and the role of religion for financial

development (Section 3.3).

3.1 Religion, Physical Capital, and Economic Growth

In the production framework of equation (2), the accumulation of physical capital (K) is related to
increases in output. In a basic capital accumulation equation, capital in period t is the sum of the

previous period’s capital and investment (I), minus depreciation (D):
Ky = K¢ g + 1 — Dy 3)

Investment is central for capital accumulation in the long run; without investment, the capital stock
eventually depreciates. In the Solow-Swan neoclassical model, higher investment rates lead to
higher physical capital and higher output per worker. Thus, an increase in the investment rate leads
to economic growth in the transition from one steady state to another.

As investment requires one to forgo consumption, any act of investment corresponds to an act
of saving. Therefore, in the neoclassical model, differences in saving rates have a direct bearing

on steady-state output. Furthermore, the development of financial institutions that intermediate



between savers and investors can have an impact on the amount of resources that are available for
investment in a society.

When depicting the role of religion in capital accumulation, it is useful to break investment
motives down into two components: investment motivated by extrinsic (x)) and intrinsic (n:)

incentives to save:
It = I(Xt, Tlt). (4)

Extrinsic incentives include the rate of return, risk, the availability of financial institutions,
property rights, etc. Obviously, there are many roots of these incentives that have nothing to do
with religion. However, religion plays a role in shaping these incentives by shaping norms and
institutions that set the rules of the game. Examples include usury laws, restrictions on certain
types of investments, and Islamic finance.

Religion also affects intrinsic incentives to save. The most famous example was given by Max
Weber, who viewed thriftiness as a peculiarly Protestant trait (see McCleary and Barro 2019, ch.
3, for a recent summary). To the extent that religion impacts individuals’ intertemporal preferences

such as patience and risk-taking, it has a bearing on saving, investment, and growth.

3.2 Thrift, Saving, and Capital Accumulation: Protestant Ethic |

We start with what is probably the first major social-science argument that connects religious
belief to economic development: the Weber (1904/05) thesis of a Protestant Ethic. Weber argued
that Protestants are characterized by their own distinct ethic which influences their economic
behaviors. His study was motivated by the observation that in Baden (a state in southwest
Germany) Protestants earned more than Catholics. While Protestants in Baden were mostly
Lutheran, Weber’s focus was on ascetic forms of Protestantism such as Calvinism or Methodism.
Weber (1904/05, p. 118) quotes John Wesley (1703-1791), the founding father of Methodism, “as
a motto for everything” that aligns with Weber’s view: “For religion must necessarily produce
both industry and frugality, and these cannot but produce riches.” In the German original Weber
quotes the English words “industry” (which he translates as “Arbeitsamkeit”) and “frugality”
(which he translates as “Sparsamkeit”). In the literature, “work effort” is commonly used to capture
the hard work allegedly put in by ascetic Protestants, and “thrift” is commonly used as the re-

translation of Weber’s German word “Sparsamkeit”.



Paying particular attention to Calvinism, Weber (1904/05, p. 56) describes predestination as
Calvinism’s most characteristic doctrine: that only some human beings are chosen to be saved
from damnation, the choice being predetermined by God. Calvinists could not be certain whether
they are among the elect, but success in a calling came to be regarded as a sign of being one of the
elect. Work effort and thrift could be pathways to success.

In a national account framework, saving is the mirror image of investment. The literature
focuses on measures of attitudes towards thriftiness, saving, and wealth. While the Weberian focus
IS on Protestantism, the broader empirical question is whether denominational differences in
attitudes towards thriftiness may give rise to differences in saving behavior which in turn influence
capital accumulation and growth. Using data from the World Values Survey (WVS), Guiso,
Sapienza, and Zingales (2003) show that individuals who were raised religiously are more likely
to consider it “important that children be encouraged to learn at home ‘thrift, saving money and
things’.” Yet, when looking at specific denominations in the present day, Catholics and Protestants
are roughly equally likely to support thriftiness but support it more strongly than Jews, Muslims,
Hindus, Buddhists, and “Others”. While the fact that Protestants do not put more emphasis on
thriftiness than Catholics is at odds with Weber’s thesis (which, to be fair, was put forth over a
century ago), the fact that there are differences across religious groups is consistent with a role for
religion in thriftiness. Relatedly, Andersen et al. (2017) focus on the Cistercians, a Catholic order
present in many parts of medieval Europe, which Weber (1904/05, p. 72) himself singled out as
encompassing values with a clear antecedent to the Protestant ethic. If the Cistercians had an
impact on cultural values of the population around them, those values may have been passed on
over generations. Using the same WVS question, Andersen et al. find that respondents in European
regions that historically had Cistercian monasteries do indeed consider it important that children
learn thrift, which influences their economic behavior as adults.

Weber suggested that Protestantism might have led to an “accumulation of capital through
ascetic compulsion to save” (Weber 1905, p. 191). Alaoui and Sandroni (2018) look at the link
between ascetic compulsion to accumulate wealth in secular Protestantism and the Calvinist
teaching of predestination, as proposed by Weber, from a theoretical standpoint. The ascetic
compulsion to save can be modeled as a direct utility from owning wealth, above and beyond
wealth’s instrumental value in procuring consumption and other benefits. The Calvinist teaching

of predestination can be thought of as inducing a strict preference for early resolution of



uncertainty about God’s grace (during one’s lifetime instead of afterlife). The authors show an
exact equivalence between the two classes of utility functions, thereby providing a foundation for
the use of direct preferences for wealth in empirical work. Looking at Prussia, the largest state in
the 19™-century German Empire, Kersting, Wohnsiedler, and Wolf (2020) do not, however, find
differences in savings per capita and in the number of savings banks across counties with a
Protestant versus Catholic majority. This is again inconsistent with systematic differences in
saving behaviors between Catholics and Protestants.

While the work described so far has looked at the population at large, Baxamusa and Jalal
(2016) analyze corporate decisions taken by American CEOs depending on their religious
denomination. Firms with Catholic CEOs invest less than firms with Protestant CEOs, and the
decisions of Catholic CEOs are associated with lower firm value. The authors attribute this to
denomination-specific personal preferences of CEOs.

The takeaway from the empirical literature that tests aspects of the Weber thesis relating to
denominational differences in saving, thriftiness, and wealth is rather mixed. While Protestants
have been found to be thriftier in some contexts, those results do not apply universally, and—in
line with Weber’s own work—~Protestants are by no means the first group displaying an “ethic” of
thriftiness. Weber’s legacy is still significant as he has stimulated generations of social scientists
to explore the link between religion and economics more broadly and beyond simple Protestant-

Catholic comparisons.

3.3 Financial Development

The capacity of individuals to invest in physical capital is also determined by the development of
the financial sector which matches saving to investment. We cover two leading applications of
how religion affects financial development and thereby broader growth trajectories: the role of
restrictions on interest in Christianity and Islam (Section 3.3.1) and rules on finance and

corporations in Islam (Section 3.3.2).

3.3.1 Interest Restrictions in Christianity and Islam

Access to credit is central to investment, as it matches those with liquid funds to those willing and
able to take on large-scale projects, while channeling saving to more productive uses. However,
credit has not always been freely available, even to those with the means to repay loans and a
history of trustworthiness. In many societies, both historically and today, taking interest on loans

10



was banned. Sanctions could affect either extrinsic incentives to borrow or lend at interest, such
as the invalidation of contracts held to be usurious, or intrinsic motivations, such as the state of
one’s soul or losing one’s place in society.

The Abrahamic faiths have all at one point in time placed restrictions on lending at interest.
The Jewish usury ban, laid out in Exodus 22:25, Deuteronomy 23:19-20, and Leviticus 25:35-37,
was interpreted to only apply to lending to fellow Jews. This interpretation would play an important
role in medieval Europe, where Jews were among the primary lenders to Christians. Although
there was no explicit ban on interest in the New Testament, the Catholic Church formally banned
lending at interest at the Council of Nicaea in 325 CE (Rubin 2009). This was followed by
increasingly harsh restrictions over the next millennium at various church synods and councils. In
Islam, the Qur’an has numerous passages detailing the sinfulness of taking interest (riba) (Rubin
2011).°

Religious restrictions on interest arose in a setting where most loans were taken for
consumption. After a string of bad harvests, poor farmers would borrow at high interest rates just
to make it to the next season. This would cause a host of social ills including widespread debt
peonage and child slavery (Rubin 2011). However, once trade and commercial activity were
sufficiently widespread, interest restrictions impinged on investment lending. Christians and
Muslims found ways of skirting interest restrictions via transactions that were muddled enough to
not openly contradict doctrine. For example, a rudimentary workaround known in Medina as early
as the eighth century was the double sale (mukhatara), in which a borrower sells to a lender some
commodity for cash and then immediately buys it back for a greater sum payable later. This is
tantamount to a loan at interest, with the interest being the difference between the two prices
(Rubin 2011). Similar stratagems were widely used in Europe and the Middle East to evade interest
restrictions.

Despite these workarounds, the literature points to two mechanisms how interest restrictions
mattered for growth: path dependence and institutional formation. In Western Europe, secular
authorities began to permit moderate interest in the 12" and 13" centuries as commerce began to
flow more rapidly and merchants sought relief from interest restrictions. The Church was slow to

& There are several Qur’anic passages addressing the sinfulness of riba—a pre-Islamic practice in which a loan’s
principal was doubled and redoubled when the debtor was unable to pay (Rahman 1964). Muslims quickly equated
riba with interest of any kind, although the Qu’ran is silent on such transactions.

11



catch up and continued its campaign against usury (Noonan 1957). Meanwhile, openly lending at
interest remained prohibited in most Muslim polities unless some sort of stratagem (hila) were
employed, although such restrictions were eased (though not eliminated) in the Ottoman Empire
(Rubin 2011; Kuran and Rubin 2018). In other words, both intrinsic and extrinsic motivation to
openly lend at interest was stifled in the Middle East.

Usury laws had a significant impact on the development of financial and banking institutions
across Western Europe and the Middle East. Rubin (2010) argues that differences in bills of
exchange (debt instruments) arising from differences in usury restrictions incentivized Europeans,
but not Middle Easterners, to expand operations interregionally. Such expansion was exemplified
by the Medici bank, whose hub-and-spoke system gave it access to most of the financial centers
of Europe (de Roover 1963). A similar expansion did not happen in the Middle East, where
partnerships remained small and of limited duration (Kuran 2005, 2011). More generally, recent
research indicates that where access to interest-bearing loans in the past was limited, there still
tends to be less access to credit in the present. Such lack of credit access has clear negative
consequences for growth (King and Levine 1993; Guiso, Sapienza, and Zingales 2004). Grosjean
(2011) tests the impact of past financial access to present-day finance by studying within-country
variation in Ottoman rule in six countries in Southeastern Europe that were partly ruled by the
Ottomans from the 14" through 20" centuries. She finds that those regions that fell under Ottoman
rule have 10 percent less bank penetration in the present across countries and 4 percent less
penetration within country. Walker (2020) provides evidence that such historical differences may
have also affected the propensity to save in the present. Employing a lab-in-the-field experiment
and a regression discontinuity across an old Ottoman-Habsburg border in Romania, she finds that
people living on the Habsburg side have greater access to banks and save significantly more, which
allows them to smooth consumption when faced with negative shocks.

Usury restrictions also shaped the development of financial institutions in medieval and early
modern Europe. For instance, in the 15" century, the Church accepted the validity of Monte di
Pieta, a “pious” institution that lent at low rates and was supposed to be an act of charity and make
no profit. Originally meant to compete with Jewish lenders on the Italian peninsula, the Monti
quickly developed features such as charging interest, accepting deposits, and remunerating
deposits that formed the basis for modern banking in Italy. Pascali (2016) finds that cities with a
Monte di Pieta during the Renaissance have significantly greater access to credit and higher
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banking branch density in the present and consequently have higher GDP per capita and aggregate
productivity. Historical intrinsic and extrinsic motivations to lend for investment can thus become
institutionalized over time and result in more growth than in places where such motivations were

historically absent.

3.3.2 Islamic Finance, Commercial Enterprises, and Capital Accumulation

Religion has played a role in shaping many financial systems throughout the world. One important
example comes from Islamic law, which traditionally held purview over many aspects of
commerce and finance including partnerships, trusts, and inheritance, and it determined the legality
of financial instruments (Kuran 2011, 2018). According to Michalopoulos, Naghavi, and Prarolo
(2016), early Islamic laws emerged to encourage dynamic redistribution. While this helped expand
trade by reducing the incentive of Muslims to raid other Muslims, it reduced the capacity of the
commercial elite to accumulate wealth. The different features of Islamic law had many
unforeseeable consequences.

One direct consequence of the ubiquity of Islamic law is that it was biased in favor of men,
Muslims, and elites (Kuran and Lustig 2012; Cosgel and Ergene 2014). This diminished extrinsic
incentives to invest in many types of economic activities, especially for those groups not favored
by the courts: in case of a default, a woman, religious minority, or non-elite was unlikely to win a
court case even if the facts were in their favor. Men, Muslims, and elites paid a price for their
privilege in the form of higher interest rates. In a society where the average real interest rate was
around 19 percent, these groups paid a 1.9-3.4 percentage point surcharge on their borrowing
(Kuran and Rubin 2018). As these were precisely the people most likely to be in a position to
invest in capital, the cumulative effect of such lost investment likely contributed to long-run
economic stagnation.

Islamic law may have had an even greater dampening effect on investment in large commercial
and financial enterprises. Until the 19" century, Islamic partnerships remained small (generally
involving no more than two or three people) and lasted for a short duration (Kuran 2005). This
meant that opportunities for capital investment were inherently limited by the legal and
organizational infrastructure available to prospective merchants. Kuran (2005, 2011) explains that
the relative size and duration of partnerships was not due to the “unchangeable” nature of Islamic

law. However, the fact that Islamic law dominated commercial activity meant that there was
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relatively little demand for legal changes that would have supported larger and more durable
enterprises.

According to Kuran (2005, 2011), two aspects of Islamic law stifled incentives to invest in
larger enterprises: partnership and inheritance law. The relevant feature of partnership law was
that partnerships were forced to disband upon the death or incapacitation of a partner. This was
also a feature of the commenda partnership commonly employed in medieval Italian commerce.
Yet, unlike Italian partnerships, Islamic partnerships did not ultimately evolve into larger, more
durable partnerships capable of attracting more investment. Kuran points to inheritance law as a
key difference between the two regions. It was straightforward for the heirs of a recently deceased
or incapacitated partner to reconstitute an Islamic partnership and reap the proceeds of an
uninterrupted venture. However, Islamic inheritance law laid out a pre-specified split among many
heirs. If any one of the heirs were in a bind and needed the assets, they could force the dissolution
of the partnership. This could in turn lead to significant losses, especially when goods were in
transit or had to be sold at below-market prices. Kuran argues that this dampened demand for large
and long-lasting ventures in the first place. Hence, the type of financial evolution that happened in
Europe—which ultimately resulted in the advent of tradable shares, limited liability, the corporate
form, and a host of other innovations that increased incentives for the capital-rich to invest—never
emerged indigenously in the Middle East.

While Islamic inheritance law may have reduced demand for larger and more durable
commercial organizations, it was possible to circumvent. Yet, as Kuran (2001, 2011) notes, one of
the primary means of circumvention, the waqf, also played a role in retarding long-run capital
investment and economic growth in the Middle East. The waqf was an Islamic trust typically meant
to endow local public goods such as a madrasa (school), mosque, water fountain, or hospital. Wagf
endowments could be used to circumvent Islamic inheritance law. A wealthy Muslim could choose
an heir by endowing a waqf and appointing the heir to administer it, with a handsome salary that
would keep family assets consolidated. This practice greatly restricted the capacity of the heir to
invest their assets, most of which were tied up in the wagf. By law, a wagf had to serve a purpose
as dictated by its founder which could not be changed after the founders’ death. Hence, if
investment opportunities arose that were not in the founding deed (even if unforeseeable at the
time of founding), waqf assets could not be used on such a purpose. Kuran views this as a key

mechanism through which the waqf dampened long-run economic growth in the Middle East.
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A related innovation that facilitated investment in the Ottoman Empire was the cash wagf. In
contrast to the traditional waqf which funded an immovable object, the cash wagf—which was
formed to lend money—by construction funded a movable object. Moreover, it earned income by
lending at interest, typically via legally-approved mechanisms. This caused immense controversy
for at least a century after their initial spread in the 15"-16" centuries. Ultimately, their legality
was approved on the basis that they were so widespread and improved the welfare of the people
(Mandaville 1979, pp. 297-98; Imber 1997, pp. 144-45). The cash waqgf served as a substitute for
banks, although they were more rigid and limited in purpose. As part of the wagf system, they
were mandated to have a pre-specified purpose that could not be altered. This meant that most cash
wagfs could not take on the type of activities typical of banking such as accepting deposits,
branching out to meet demand, or even adjusting interest rates to market conditions. Hence,
although the cash wagf was the organizational form most likely to transition into something akin
to modern banking, it never did. The first Middle Eastern banks were formed in the mid-19"
century with British and French capital.

It was not until the 20" century that an “Islamic banking” system emerged distinct from the
type of banking found in the West. Now a $2 trillion industry, the Islamic banking system, although
in many respects similar to the Western banking system, has many unique elements. Interest-based
contracts are replaced with similar debt contracts that do not explicitly charge interest. In theory,
excessive risk-taking is avoided via risk-sharing contracts involving a symmetrical risk/return
among participants. There must be some material object underlying transactions, meaning that
options and derivatives are banned. Islamic banking also prohibits sinful transactions (e.g., those
related to pork, alcohol, or gambling) (Khan 2010). There is much debate regarding how different
the Islamic banking system is from conventional banking (Hassan and Aliyu 2018). Some argue
that Islamic banking is de facto Western banking with some de jure appeals to Islamic principles,
especially partnerships (Kuran 2004a, Khan 2010). Beck, Demirglic-Kunt, and Merrouche (2013)
qualify this argument, noting that while there is little difference in business orientation between
Islamic and conventional banks, the former tend to be better capitalized and have higher asset
quality.” This allowed them to survive the 2008 financial crisis in a better position than the average

" This analysis is supported by Khediri, Charfeddine, and Youssef (2015) who find that Islamic banks are, on average,
more profitable, liquid, and capitalized than conventional banks in Gulf Cooperation Council (GCC) countries over
the period 2003-2010. Similarly, Mollah et al. (2017) find that Islamic banks achieve greater performance through
greater risk-taking and are more capitalized than conventional banks.
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conventional bank. Likewise, Islamic banks tend to be more efficient on net (reflecting high
managerial quality) but less efficient in the type of services provided (Johnes, Izzeldin, and Pappas
2014). Islamic loans also have a significantly lower default rate than conventional loans, especially
during Ramadan, perhaps suggesting a religious motive to avoid default (Baele, Farooq, and
Ongena 2014). For these reasons, Islamic banking has become an important vehicle for attracting
investment in Muslim-majority countries. It follows that the presence and depth of Islamic banking
has been found to be positively associated with economic growth (Imam and Kpodar 2016).
Overall, there are many clear examples of episodes where religion affected economic growth
by promoting or hindering the accumulation of physical capital. These worked both through
particular preferences for saving among religious populations and through regulations and

institutions that governed the financing of investments.

4. Human Capital

This section addresses many of the ways in which religion affects economic growth through its
effects on the accumulation of human capital. We begin by discussing the role of religion for
human capital accumulation in the contexts of augmented neoclassical models and endogenous
growth models, as well as the role of religious education (Section 4.1). We then survey several
literatures that highlight different aspects of how religions help or hinder economic growth through

religious education (Section 4.2) and secular education (Section 4.3).

4.1 Religion, Education, and Economic Growth

Religions often directly affect both the religious and secular education of their followers. Growth
models tend to depict the effects of investment in secular education: labor can be augmented by
investment in human capital. There are three main classes of growth models that emphasize
different mechanisms through which human capital may affect economic growth.

First, in neoclassical growth models that are augmented to account for the accumulation of
human capital (Mankiw, Romer, and Weil 1992), human capital (h:) is modelled as another

production factor that can be accumulated (see equation (2)). Educational investments augment
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the labor force, and the added aggregate economic inputs move the economy to a new higher
steady-state level of aggregate output.®

Second, endogenous growth models stress the role of human capital in increasing the
innovative capacity of the economy through developing new ideas and new technologies (e.g.,
Lucas 1988; Romer 1990; Aghion and Howitt 1998). In these models, technological change is
determined by economic forces within the model that make technology (Tt)—a crucial ingredient
of total factor productivity (A:) in equation (2) that will be discussed further in Section 6—
dependent on human capital:

T, = T(h,). (5)

Third, and relatedly, models of technological diffusion stress that human capital can facilitate
the transmission of knowledge needed to implement new technologies devised by others (e.g.,
Nelson and Phelps 1966). In this perspective, human capital can help countries increase their total
factor productivity by helping to adopt new technologies from abroad.

Religion may affect human capital in ways consistent with all three frameworks. Economically
valuable skills can be accumulated through informal learning (i), e.g., in apprenticeships or on the

job, and formal education (e):
he = h(is, ep). (6)

Religion can affect both types of human capital accumulation. On the one hand, religion can affect
informal skill formation (e.g., through the Protestant ethic), although the literature does not place
great weight on this mechanism. On the other hand, a frequently studied mechanism is that religion
may affect the accumulation of secular education.

Religion can affect both the quantity of education and its content. Religious denominations
have often been the original providers of formal schooling, extending the reach and duration of

education (Ramirez and Boli 1987; West and Woessmann 2010). The content taught can load

8 A similar point can be made for health investments: health as one form of human capital plays a role in the context
of augmentation of the labor force (e.g., Weil 2014), but less directly so for innovation or technological diffusion.
Recent work shows that religion can affect mental health, especially with respect to depression in adolescents
(Fruehwirth, lyer, and Zhang 2019) and suicide (Becker and Woessmann 2018). Religion can also affect physical
health behavior such as alcohol consumption which in turn may affect productivity (Fletcher and Kumar 2014). The
bulk of work on the link between religion and health has been in medical journals (see, e.g., Koenig (2012)’s meta-
study of religion, spirituality, and health). In line with the focus in the economics literature, this section focuses on the
linkages between religion, education, and growth.

17



directly on human capital, as in the case of economically relevant knowledge and skills such as
literacy (even if the aim is to read holy texts) and norms of thrift. This is in line with Mokyr’s
(2002, p. 284) concept of “useful knowledge”, which he describes as “the equipment we use in our
game against nature.” But the content of religious education can also lower the economic usability
of education—and potentially enough to more than offset any positive effect on the quantity of
education. This may be the case when the content taught in religious schools is focused on instilling
knowledge of religious doctrine and acts of group cohesion more than on conveying knowledge
and skills that are also commercially and financially useful. The content of religious education
may thus substitute for secular education, but it may also encourage secular education (Chiswick
2014, Chapter 4). We separate our following overview of the role of religion for growth through

human capital along the lines of religious and secular education.

4.2 Religious Education and Long-Run Growth

We cover three literatures, each focused on one of the three Abrahamic religions, that highlight
the role of religious education in economic growth: Islamic education in medieval and modern
times (Section 4.2.1), the role of (mostly Christian) religious education during industrialization
(Section 4.2.2), and the choice of religious over secular education among Ultra-Orthodox Jews
(Section 4.2.3).

4.2.1 Islamic Education, Scientific vs. Religious Knowledge, and Economic Growth

For centuries following the spread of Islam, education and science in the Islamic world were at the
world’s frontier. During the “Islamic Golden Age” (roughly 7"-10" centuries), education was
largely secular, not religious. Beginning in the 12" century, however, works on religious topics
became predominant at the expense of works related to science. These trends are documented in
detail in Chaney (2023), who finds that scientific works fell in both absolute terms and, even more
so, relative to Europe. One reason for this change in focus was the spread of madrasas (Kuru 2019).
Their spread decreased the social and economic returns to producing scientific knowledge, while
increasing the returns associated with producing religious knowledge. Chaney (2023) finds a clear
trend break in the proportion of authors affiliated with madrasas in the 11" century, just as
madrasas were beginning to spread. In this telling, religious and secular education are substitutes.

A transition from secular to religious educational content impinged on economic growth in

part due to the role that human capital accumulation plays in technological progress. Technological
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progress unlocked the keys to riches in the West (Mokyr 1990, 2009; Koyama and Rubin 2022,
ch. 7-8). But there was nothing inherently inimical to technological development in Islam. For
centuries following the spread of Islam, the Islamic world was far ahead of Europe, and possibly
ahead of China, in scientific and technological output (Huff 2003). The tide only began to turn in
the 11" century. With the rise of madrasas, human capital still played an important role in the
region, but it was not the type of “useful knowledge” Mokyr (2002) views as central to economic
development. For instance, Talbani (1996, p. 71) notes that a characteristic of madrasa education
was that “Qur’anic verses emphasizing research, inquiry, and contemplation about the nature of
the world were interpreted so that scientific aspects of these matters were ignored and theological
implications were emphasized.” Still, in many parts of the world madrasas are not a central
component of religious education. For instance, Andrabi et al. (2006) find that in present-day
Pakistan madrasa enrollment makes up less than one percent of overall school enrollment, despite
Islam and religious legitimacy being important to daily and political life.

Historically, there was wide variation in the provision of secular and religious schools
throughout the Muslim world. One of the key distinctions between these types of schools, in terms
of “useful” knowledge, was the degree to which they taught basic literacy and numeracy. For
instance, in early-20" century British India, Hindu literacy rates were typically higher than Muslim
literacy rates, particularly in places with large Muslim populations. Chaudhary and Rubin (2011)
explain this outcome via the historical demand for religious legitimacy in highly Muslim areas.
They find that districts that had a more recent collapse of Muslim political rule had better funded
religious schools, which were not as good at promoting literacy as were secular state schools. In a
follow-up study on the Princely States (i.e., the parts of British India not directly controlled by the
British), Chaudhary and Rubin (2016) find that Hindus in Muslim-ruled states had lower literacy
than in Hindu-ruled states, but there were no literacy differences for Muslims. This is consistent
with their theory that Muslim rulers channeled more resources into religious schools, which
provided legitimacy for the rulers and were excludable by religion. In modern India, the state began
to liberalize in 1991. lyer (2018) finds that religious (Hindu, Muslim, and Christian) organizations
have filled the gaps left by the state, especially for those left behind, by providing health and
education services. The context under which people are able to access such services matters.
Recent evidence from democratic India finds that districts which received Muslim political

representation had better health and educational outcomes for Muslim children (Bhalotra et al.
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2014). Thus, different political environments—democratic or autocratic—can yield opposite
predictions on the connection between the religious identity of political elites and educational
outcomes.

In Muslim-majority countries, the tension between religious and secular education has been of
acute policy relevance in the last century. In Egypt, the government undertook a series of reforms
following independence to transform traditional primary schools to become more secular and
modern. Prior to the reforms, the Christian minority was overrepresented in higher paying
occupations, in large part because they had an educational advantage. Admittance into secondary
education required secular primary education, which was mostly limited to elites. Saleh (2015)
finds that the reforms imposed by the Egyptian government in the early 1950s, which permitted
graduates of religious primary schools (kuttabs) to attend higher-level schools, positively impacted
educational and labor-market outcomes for Muslims but not for Christians, helping shrink the gap
between the two groups.

Yet, the growth in secular and religious schooling has had mixed results with respect to
economic growth in the Islamic world. In the 20" century, reforms expanding public, compulsory
education took place in Turkey, Egypt, Tunisia, and Iran, among others (Gulesci and Meyersson
2015). In Turkey, a 1998 law increased the years of compulsory schooling in secular schools.
Gulesci and Meyersson (2015) find that this reform resulted in one more year of schooling for
women but had no significant effect on labor-force participation or early fertility, two further
inputs into growth models (see Section 5).° On the other hand, Berman and Stepanyan (2004) find
that returns to education are lower, and fertility is higher, for graduates of Muslim schools in
Indonesia, Bangladesh, India, Cote D’Ivoire, and Pakistan.

One reason for these mixed results is that there have been unanticipated consequences of
expanded secular education in the Muslim world. For instance, Indonesia implemented a massive
expansion of public secular education in the 1970s. Bazzi, Hilmy, and Marx (2023) find that while
these reforms decreased attendance in Islamic primary schools, the reforms ultimately increased
demand for secondary schooling, which religious schools were able to absorb. These reforms,
which intended to increase national identity at the expense of religious identity, therefore had the

opposite effect. In Egypt, Binzel and Carvalho (2017) show that improved secular education

9 Studying the same law, Cesur and Mocan (2018) also find that the reforms resulted in a decrease in female religiosity
and propensity to vote for Islamic parties. However, it had no effect on male religiosity or voting propensity.
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increased the occupational expectations of the educated middle class. When this did not come to
fruition, many highly educated Egyptians turned to religious movements, some extreme, to cope
with failing to reach their reference point. These movements (e.g., the Muslim Brotherhood) have
played a key role in Egyptian politics since the mid-1980s. Similarly, Sakalli (2019) finds that the
Turkish education reforms cited above triggered a religious backlash. Following the expansion in
secular schooling, residents in highly religious areas were less likely to send their children to
secular schools in order to better promote their religious identity.

Christian-Muslim educational differences have persisted in Africa. Alesina et al. (2023) find
that African Christians have greater intergenerational economic mobility than Muslims. This is in
large part due to Christians being more likely to move to high-mobility regions, where educational
and economic opportunities are more plentiful. Like some of the studies cited above, the Christian-
Muslim educational gap is greatest in areas with large Muslim communities, largely due to lower

emigration rates among Muslims to higher mobility regions.

4.2.2 Religious Education, Crowding out of Secular Content, and Industrialization

The relationship between secular education and industrialization is ambiguous. While formal
education did not play a large role in Britain’s First Industrial Revolution (Mitch 1999; Mokyr
2009), it played an important role in allowing countries to catch up with Britain by adopting
technologies in the 19" century (Becker, Hornung, and Woessmann 2011).

The relationship between religious education and industrialization is even more ambiguous.
On the one hand, religious education may indirectly encourage the type of human capital that
would be useful for an industrial workforce, such as literacy (Becker and Woessmann 2009; more
generally see Section 4.3.3). It may also be associated with pro-social and pro-commerce norms
such as trust and thriftiness (see Section 3.2). On the other hand, religious education might hamper
industrialization for two reasons. First, industrial technologies alter human’s relationship with the
physical world, and this may be contradictory to religious beliefs (Mokyr 1990; more generally
see Section 6.2). For instance, Mokyr (2011) suggests that the relative paucity of Jewish innovation
prior to 1850—in spite of relatively high levels of human capital—resulted from traditional Jewish
beliefs, which were unfavorable to scientific innovation and industrial capitalism. Such beliefs are
strengthened via religious education. Second, religious education may crowd out secular
education, as was the case in various points in Islamic history (see Section 4.2.1). Crowd-out may

occur through competition for instructional hours. In addition, reductions in religious schooling
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can lead to reduced religiosity which may in turn lower the demand for religious education for the
next generation (Becker, Nagler, and Woessmann 2017; Arold, Woessmann, and Zierow 2022).

Central to the process of industrialization is innovation. Bénabou, Ticchi, and Vindigni (2022)
provide a theoretical link between religion and scientific innovation via political economy. They
assume that scientific discoveries can erode religious beliefs. The state may therefore block the
spread of scientific innovations when the society is particularly religious and religious authorities
are part of the ruling coalition. In other words, a society’s (religious) culture and its institutions
can interact to suppress efficiency-enhancing outcomes (Mokyr 2016). One long-run strategy for
making this equilibrium impervious to shocks is via state investment in religious education
(lyigun, Rubin, and Seror 2021). Bénabou, Ticchi, and Vindigni (2022) provide empirical support
for this prediction, showing that religiosity (measured by surveys) is negatively correlated with
innovation as measured by patents. The prediction is also supported by Lecce, Ogliari, and
Squicciarini (2021), who find that scientists were less likely to be born in more religious parts of
19"-century France. Their results suggest that religious education is a major channel, as people
born in less religious places tended to acquire more scientific human capital early in their life. This
was largely due to the scientific curriculum being weaker in religious schools than in secular
schools.

While many innovations of the First Industrial Revolution were not based on scientific
principles (with the famous exception of the steam engine) and required mechanical skill more
than scientific knowledge (Mokyr 2009), there was no longer a disconnect between innovation and
science during the Second Industrial Revolution. Beginning around 1870 and located across
Western Europe and North America, this period of rapid industrial change was built on the
scientific knowledge base of humanity (Mokyr 1990, 2002; Koyama and Rubin 2022, pp. 180-
183). Technology became skill-intensive, requiring a more technically-skilled workforce to
operate and repair the new machinery. Squicciarini (2020) shows that in 19"-century France,
secular schools responded with a curriculum more conducive to attaining technical skills. Catholic
schools, on the other hand, were much slower to adopt a technical curriculum; in fact, in many
places the emphasis on religious education increased in conjunction with a conservative,

antiscientific program.® Squicciarini finds that this had numerous long-term consequences for

10 The opposition of the Catholic church to the secular mass state school systems that emerged in most Western
societies during the second half of the 19" century led to the establishment of large private Catholic school sectors in
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local levels of industrialization and industrial employment, though only during the Second
Industrial Revolution (and not before). !

For follower countries, the fruits of industrialization came from adoption. Liang (2010) argues
that Confucian ethics such as the importance of study and academic qualifications may not have
been conducive to being leaders of capitalist and technological development, but they were highly
conducive to being followers. This, in turn, helps explain the catch-up growth undertaken by the
Asian Tigers in the 20" century and China and parts of Southeast Asia in the 21 century.
Similarly, Dong and Zhang (2023) find that the Confucian emphasis on human capital (due to
needing to know the Confucian classics to pass the imperial examination system) spurred the rise
of modern science in China in the 21% century, as the number of jinshi (highest degree holder) is
related to the presence of modern schools. Chen, Kung, and Ma (2020) also find a persistent effect

relating the density of jinshi to modern years of schooling.

4.2.3 Ultra-Orthodox Judaism and Growth

Ultra-Orthodox Judaism emerged in the late-19™ century as part of the broader emancipation of
Europe’s Jews. Unlike most (Reform) Jews of the period, the Ultra-Orthodox increased their time
spent on religious education and practice. This lowered their labor-force participation—raising
poverty—while increasing their fertility. This is not due to a lack of education; Ultra-Orthodox
men attend yeshiva until they are around 40. This poses a puzzle: why do Ultra-Orthodox men
spend so much time attaining religious education, when the secular returns are so low? Similar to
the cases of Islam and of Catholicism, Ultra-Orthodox religious education has mostly been found
to be substitutable for secular education and labor-market opportunities. Works on this topic are
consistent with canonical models in the economics of religion, such as lannaccone (1992), which
argue that costly actions (from the perspective of secular income) can strengthen the religious
group. The vitality of Ultra-Orthodox communities may therefore benefit from religious education,
even if their members suffer economically.

Such actions have clear implications for economic growth. In the model sketched out above,
human capital decreases with Ultra-Orthodox religious education when the latter substitutes for

Catholic countries that allowed for religious education; this is well characterized by the slogan propagated by the
Catholic bishops in the US in 1884, “every Catholic child in a Catholic school” (West and Woessmann 2010).

11 Consistent with these findings is the broader result of Andersen and Bentzen (2022) that cities across Europe
inhabited by more religious individuals, proxied by the frequency of religious first names, grew more slowly than
other cities.
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secular education. Berman (2000) addresses the puzzle that this “costly” form of education is
ubiquitous among Israeli Ultra-Orthodox Jews. Since Ultra-Orthodox Jews provide attractive
services such as social insurance to fellow members, they must find a way to exclude potential free
riders. lannaccone argued that religious groups do this by imposing costly and observable
requirements for members—sacrifices or stigmatized actions that negatively affect secular
opportunities. By requiring males to attend yeshiva well into their prime earning years, Ultra-
Orthodox norms impose a significant wage penalty. Berman argues that this penalty is the price of
admission into Ultra-Orthodox Judaism: it reflects a strong commitment to the group, keeping
group vitality high and maintaining a high level of intragroup public goods.? Likewise, Berman
argues that intragroup subsidies to women lower their relative real wage in the labor market,
encouraging them to increase their time spent on household activities including child-rearing. This
helps explain why the Ultra-Orthodox fertility rate remains much higher than for non-Ultra-
Orthodox Jews.

Ultra-Orthodox Judaism emerged in the context of Jewish emancipation in the late-19"
century, which opened labor-market doors to Jews that were previously shut. Why would a group
respond to such a change with a set of restrictions that limited their ability to take advantage of
these new opportunities? Carvalho and Koyama (2016) answer this question with a model focusing
on a time-money tradeoff: religious communities can either choose to be affluent (with little time
and effort spent on religious activities) or poor but with much time and effort spent on religious
activities. A community’s response will largely depend on the labor-market conditions it faces.
Where there are significant economic opportunities, there will be more incentive to choose the
affluent path; where opportunities are fewer, the poorer path with greater religious vitality is more
attractive. Hence, Jews located in Eastern Europe, where economic opportunities were worse than
in Germany, were more likely to become Ultra-Orthodox. These norms persisted even after labor-
market conditions improved in the 20" century.

The bifurcation between Reform and Ultra-Orthodox Jews also sheds light on the interaction
between religious education and religious identity. Carvalho, Koyama, and Sacks (2017) present a
model in which formal education is a means of both transmitting human capital as well as cultural

values (as in Bisin and Verdier 2000, 2001). Mainstream education, which transmits the values of

12 A similar mechanism was proposed by Abramitzky (2008) to explain why adverse selection and free riding were
typically not issues for Israeli kibbutzim, despite their sharing of resources and promotion of economic equality.
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the majority group, may therefore be harmful to minority groups. According to this theory, groups
like Ultra-Orthodox Jews, whose cultural distance is far from the mainstream, respond to
increasing returns to education by investing less in education. This in turn reinforces intragroup
cohesion, as in lannaccone (1992) and Berman (2000). In the context of our growth model, the
substitutability between mainstream and religious education entails negative economic returns to
religious education for Ultra-Orthodox Jews, yet there is still an equilibrium in which they acquire
a substantial amount of religious education. These cultural norms persist via education and
marriage markets, thereby limiting Ultra-Orthodox assimilation within the majority communities
at the expense of their economic growth.

In short, the canonical models of the economics of religion help explain why Ultra-Orthodox
Jews attain such high levels of religious education at the expense of secular education, even though
the latter has much higher economic returns. Combined with the above insights regarding Islamic
education and industrialization, this literature suggests that growth will stagnate where i) religious
education is a substitute for secular education and ii) an equilibrium exists in which part of the

population desires religious education despite its lower secular returns.

4.3 Religious Transmission of Secular Human Capital

This section overviews many of the ways in which religion has contributed to economic growth
by augmenting incentives to accumulate secular, economically useful education. The covered
topics include the roles of Jewish education for occupational specialization (Section 4.3.1),
Christian orders (Section 4.3.2), the Protestant Reformation (Section 4.3.3), Christian missionaries

(Section 4.3.4), and religious diasporas (Section 4.3.5).

4.3.1 Jewish Education and Occupational Specialization

Jews are among the most educated religious groups on earth. This is equally true for the religious
education undertaken by ultra-Orthodox Jews (see the previous section) as it is for the secular
education undertaken by Reform Jews. In the Middle Ages, Jews were disproportionately engaged
in trade and finance, which required both numeracy and literacy. In the 20" and 21% centuries,

Nobel Prize winners are disproportionately Jewish, with a share over 20 percent.'® The standard

13 See https://en.wikipedia.org/wiki/List_of Jewish_Nobel_laureates