Sectarian Competition and the Market
Provision of Human Capital
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We study the role of denominational competition in the expansion of higher
education in the nineteenth-century United States. We document that
nearly all colleges established in this period were affiliated with a Christian
denomination. Empirical analysis reveals a robust positive relationship between
the denominational fragmentation of the county and the number of colleges
established. We take several steps to rule out competing explanations and also
highlight the causal channel by utilizing two historical case studies. We conclude
by estimating a model of school choice and showing that students exhibited strong
preferences to attend same-denominational colleges in terms of willingness-
to-pay and willingness-to-travel. Therefore, we argue that religious diversity
softened the extent of tuition competition between institutions and precipitated an
“excess” entry of schools.

In the United States, the closing decades of the nineteenth century
witnessed a significant expansion in the landscape of higher education.
From 1820 to 1859, 225 private universities were built, and over the next
40 years, an additional 348 were founded (Goldin and Katz 1999). By
1881, Ohio alone had 37 institutions for a population of 3 million people.
In contrast, England had four universities serving a population nearly
eight times that size (Goetzmann 2009).! The high density of private
universities and their remarkable quality would become an enduring
characteristic of the American higher education system. Where did this
growth in educational infrastructure originate? What sustained such a
seemingly disproportionate level of investment?
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! According to Goetzmann (2009), 43 colleges were built in Ohio from 1790 to 1860, of which
37 were still operating by 1881.
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This article studies the economic and competitive forces that shaped
the pattern of American collegiate development on the eve of its forma-
tive years. We test the hypothesis that denominational competition drove
the increase in college establishment prior to 1890. We document that
virtually all private colleges established in this period had denominational
roots or origins. This sectarian ethos of early college entry reflected the
religious tenor of nineteenth-century American life. Owing to the diver-
sity of Christian denominations in the American population, denomi-
national affiliation was an instrument of strategic choice and a source
of horizontal differentiation. We argue that differentiation along the
dimension of religion lessened the degree of tuition competition among
colleges and precipitated an “excess” number of entrants within narrow
geographical markets.

Scholars have long noted the “virtues” of the U.S. education system
within the first hundred years of the republic’s inception (Goldin and
Katz 2010). A large strand of literature has emphasized the fundamental
principles of fiscal independence, secular control, and public provision
as crucial to its success and diffusion. However, with notable excep-
tions, this existing literature has focused on elementary and secondary
education. Largely omitted is a discussion of higher education prior to
1890, when, paradoxically, denominational and private interests played
a substantially more nuanced role. By exploring the origins and foun-
dations of the “knowledge industry,” this paper contributes a missing
but complementary chapter to the story of early American educational
exceptionalism.

We begin by building a database of all known bachelor’s degree-
granting institutions in the nineteenth-century United States. We use
several sources, namely the U.S. census, Tewksbury (1932), Burke (1982),
and the Annual Report of Commissioners of Education (U.S. Office of
Education 1870). Whenever possible, we document the exact geographic
location, private versus public status, cost of tuition and board, enroll-
ment and faculty, level of endowment, and, importantly, denominational
affiliation. Using geographic information, we link these institutions back
to the underlying counties in which they were initially built.

By combining decadal population censuses with the censuses of reli-
gious bodies covering the same period, we assemble a rich panel dataset
of U.S. counties spanning 1850 to 1890 that includes detailed accounts of
religious composition and membership. Specifically, we use county-level
data on each denomination’s total church seating capacity to proxy for
denominational market size. We measure denominational competition by
constructing a Herfindahl index based on denominations’ market shares.
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Our empirical analysis reveals a positive and significant relationship
between local religious diversity and the establishment of colleges, both
in the cross section and over time. Our panel estimates relate the changes
in the number of colleges within a county to the changes in the degree
of religious fragmentation. A back-of-the-envelope calculation suggests
that there would have been approximately 22 percent fewer colleges by
1890 if the United States had been dominated by a single denomination.

The estimated coefficients are robust to controlling for an extensive
set of confounding factors. Our baseline controls include county fixed
effects, year fixed effects, and state-year fixed effects. County fixed
effects account for unobservable heterogeneity that is time-invariant, and
state-year fixed effects allow each state to have time-varying changes
in its propensity to build colleges. We also expand controls to include
1850 demographic characteristics that interacted with a time-trend to
account for the possibility that counties prone to build colleges may have
started with more favorable population or industrialization conditions.
Furthermore, we include total church accommodations and denomination
fixed effects to show that our results are not driven by religiosity or the
presence of any single denomination.

We take several additional steps in order to rule out competing expla-
nations. First, one might worry that the panel result suffers from reverse
causality: colleges may attract a heterogeneous population and increase
local religious diversity. This is unlikely since colleges in the nineteenth
century were small and attended mostly by students from the matching
denomination.” We also use an event-study specification to show that
growth in higher education occurred only after counties became reli-
giously diverse.

Next, counties with a tolerance for religious diversity may attract a more
educated or innovative population, leading to a higher demand for advanced
education. Although the demand for advanced education is a time-varying
unobservable, we address it in two ways. First, we control levels of basic
education, which is a necessary condition for demanding higher educa-
tion. Using full count censuses, we construct measures for literacy rate and
school attendance for children under the age of 14. Second, we approxi-
mate upper-tail human capital by controlling for the average yearly patents
in the preceding decade. Including time-varying controls for basic educa-
tion and innovation hardly affects the coefficient of interest.

2 Our data show that an average college in 1870 had approximately 350 students, and for
colleges affiliated with the major Protestant denominations (Baptist, Episcopal, Friends, Lutheran,
Methodist, and Presbyterian), over 50 percent of their college enrollment come from students
with the matching denomination.
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Another natural concern is that religious fragmentation may be concen-
trated in industrial clusters, and there are many reasons to believe that
industrial centers may have developed robust civil societies that make
them more suitable locations for higher education. For instance, indus-
trial areas may have lower costs of travel and more extensive funding to
support college development. To address this, first, we included controls
for access to railroads, miles of railroads, and 1850 manufacturing output
interacted with a time trend in our regressions. Next, we also tested the
robustness of our estimates by dropping the more industrialized northeast
region or the midwest. Finally, we controlled for a particular civil society
institution that was closely tied to industrial communities at the time:
the Knights of Labor (KOL). Founded in 1869, KOL was a prominent
national labor organization that expanded quickly in the late nineteenth
century. Its membership was comprised of industrial workers, and their
presence served as a useful proxy for both industrialization and the exis-
tence of civic institutions. Our results remain consistent when controlling
for the counts of KOL assemblies, suggesting that the effects of religious
fragmentation are not driven by secular trends in industrialization.

Finally, an important concern is the confounding effect of ethnic
diversity. In particular, mass migration from Europe occurred during this
period. One might be worried that immigrants from different ethnicities
built their own colleges and that changes in denominational fragmenta-
tion simply reflected the changes in immigration or the ethnic composi-
tion of the population. To properly account for this, we control the share
of immigrants and create a Herfindal index based on country of birth,
constructed using the full count censuses.® Migrant diversity does not
absorb any effect from denominational diversity, nor is it a significant
predictor for college establishment.

So what explains the variation in denominational fragmentation?
Ultimately, whether we can interpret our results as causal depends on
the answer. In order to provide more historical context for this process,
we explore two historical forces that shaped religious composition in
the nineteenth-century United States. First, we highlight the impact
of the Second Great Awakening. The Second Great Awakening was a
nineteenth-century religious movement during which the United States
underwent a resurgence in religious activities and experienced an

3 We follow the definition in Ager and Briickner (2013) to group countries of similar cultural
background: the Austro-Hungarian Empire (Austria, Bohemia, and Hungary), the Benelux
(Holland, Luxembourg, and Belgium), Canada, Central and South America, Scandinavia
(Denmark, Norway, Sweden, and Finland), Eastern Europe, France, Germany, Greece, Ireland,
Italy, Poland, Portugal, Spain, Switzerland, and the United Kingdom (England, Scotland, and
Wales), and Asia and the Pacific.
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unprecedented expansion in church membership. The episode led to the
formation of new denominations and increased religious diversity. Using
data from the states of New York and Ohio, we show that towns that
experienced more revival activities associated with the Second Great
Awakening built more colleges in the following decades. Second, we
discuss how denominational splits increase religious fragmentation.
Existing denominations have sometimes experienced divisions due to
theological disputes. Focusing on the Methodist Church, we discuss
denominational splits over the issue of slavery and illustrate how new
denominations that split from mainline Methodists founded their own
colleges. In both instances, the quantitative and anecdotal evidence are
consistent with the notion that new churches and denominations precipi-
tated growth in higher education.

Having shown the effect of religious fragmentation on the number of
colleges, we then examine the effect on student enrollment. While reli-
gious competition may have expanded the supply of colleges, whether
this would translate into meaningful increases in educational attainment
is far from clear. In particular, one may be concerned that the increasing
number of colleges simply dispersed students and faculty without
increasing the total enrollment. We first show that enrollment did indeed
increase with the number of colleges in aggregate (see Online Appendix
Figure A7). Then, we replicate our main regression on total students and
faculty. We find religious competition has positive, although noisier,
effects. We interpret this correlation as evidence for the role of religious
competition in spurring college provision.

An extensive literature, beginning with the pioneering work of Max
Weber, has explored the connection between religious norms and educa-
tional or economic outcomes. Our paper contributes to this literature by
illustrating that competition and interaction between narrowly defined
denominations can impact the equilibrium provision of upper-tail human
capital. Comparatively, there is relatively little empirical research
on the consequences of religious diversity, and the existing works on
religion have largely offered channels that are sociological rather than
economic.*

Drawing from the industrial organization literature on differentiated
products and entry, we attempt to disentangle the underlying mecha-
nisms specific to our context. Starting a college in the nineteenth-century
United States was a precarious proposition that carried a significant risk
of failure. In this competitive environment, we posit that denominational

4 The broad interaction of Catholicism and Protestantism is known to shape primary education
provision in Europe (Stone 1968).
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differentiation provided a mechanism to insulate entrants from onerous
competition on tuition and to extract higher rent.

We build on our reduced-form evidence and rationalize the results
within the framework of historical university competitions. We consider
college denomination to be a dimension for horizontal differentiation,
such that colleges can cater to specific consumer preferences via affili-
ation choices. Denominational differences effectively rendered colleges
less substitutable. The key results hinge on two crucial assumptions: (1)
students exhibit preferences for colleges with a denominational affilia-
tion that matches their own; and (2) colleges recruit students locally.

Without fully formalizing the model, we assess the strength of these
parameters that govern the underlying incentives and gains from differ-
entiation. We use individual micro data to estimate an empirical model of
school choice and assess how student preferences vary within the popula-
tion. To our knowledge, little is known about the demand side of colleges
in the nineteenth century. We use a unique student-level dataset from
Burke (1982). Burke (1982) assembled the dataset using college directo-
ries, alumni records, and biographies that contain information on student
characteristics and the college attended. We estimate a conditional logit
discrete choice model and diagnose how various factors, such as reli-
gious affiliation, distance, and tuition, affect observed choice.

We found that students strongly preferred to attend a college with a
denomination that matched their own. Our preferred estimates indicate
that students were willing to travel up to 233-247 kilometers farther and
pay an additional $113-$225 per annum for a college of that quality.’ The
revealed preferences imply that colleges, even in close proximity, can
secure sufficient demand by differentiating themselves denomination-
ally. Consequently, the number of entrants sustained in equilibrium will
increase the denominational heterogeneity in the underlying population.
In a counterfactual world with less local religious diversity or mandated
secular universities to the exclusion of religious interests, the number of
colleges established would be substantially lower.

At a glance, the significance of colleges in the mid-nineteenth century
is easy to overlook. During the antebellum and postbellum years, the
fraction of college-educated persons in the population was small, as in
all nations. However, the mere number of degrees conferred belies the
significance of universities in the later stages of industrialization, a key
historical period referred to as the Second Industrial Revolution. There is
increasing evidence that knowledge at the upper tails mattered significantly

5 We also verify that, on average, students attend colleges close to their hometowns (see Online
Appendix Figure A6).
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more for economic development than average human capital or literacy
(Squicciarini and Voigtlander 2015), and universities themselves
played a remarkable role in facilitating the Commercial and Industrial
Revolutions (Cantoni and Yuchtman 2014; Mokyr 2009). Furthermore,
Card (2001) documents that even proximity to colleges impacts educa-
tional attainment decisions.® A striking implication that follows is that
the spatial distribution of universities has a first-order impact on the
aggregate educational stock of a country’s labor force. If the twentieth
century is designated the “human-capital century” (Goldin 2001), this
paper endeavors to analyze the initial conditions to which that is owed.

The strength of the U.S. higher education system lies in both the quan-
tity of schools as well as the quality of those institutions. While our paper
is primarily concerned with explaining the former phenomenon, in the
Online Appendix, we explore the link between the increased entry of
colleges and broader educational outcomes such as school quality. We
track the development of denominational colleges through the Second
Industrial Revolution and provide suggestive evidence consistent with
the notion that schools responded to increased market competition by
investing in quality.

RELATED LITERATURE AND CONTRIBUTIONS

This paper bridges three distinct strands of literature. First, it contributes
to the extensive body of research on the economics of religion and, within
that, the link between religion and human capital. This literature has soci-
ological roots dating back at least to Max Weber’s thesis, which proposed
a connection between the Protestant doctrine and work ethic. Recent
work has documented the economic success of regions that converted
to Protestantism early (Bai and Kung 2015; Becker and Woessmann
2009). Instead of linking to work ethic as Weber theorized, Becker and
Woessmann (2009), Becker, Pfaff, and Rubin (2016), McCleary (2013),
Cantoni (2013), Cagé (2015), and Calvi, Hoehn-Velasco, and Mantovanelli
(2020) find that Protestantism increases human capital accumulation and
suggest that as an explanation through different case studies.’

A recurring theme along this line of research is that norms associ-
ated with a specific religion or denomination matter. This is echoed in

¢ Andrews (forthcoming) examines the causal effect of colleges on innovation in the nineteenth
century.

" One particular aspect of this inquiry locates the study of Protestantism in the context of the
broader role of institutions that affect macroeconomic growth (Acemoglu, Johnson, and Robinson
2001). For instance, Woodberry (2012) documents the effect of missionary activities on the
consolidation of democratic institutions.
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evidence from developing country settings. Examples include Geruso and
Spears (2017), which explores the Hindu—Muslim cleavage’s relevance
for sanitation habits, Chaudhary and Rubin (2011) discuss the relation-
ship among reading, writing, and religion in colonial India. Other notable
recent papers include Squicciarini (2020), Kuran (2016), and Chaney
(2013).%

Beyond the consequences of adopting specific religions or denomi-
nations, economists have also studied the interactions between denomi-
nations or religions more broadly.’ In this domain, the closest paper to
our own is lyer, Velu, and Weeks (2014), which looks at competition
among different religions (Hindu, Muslim, Christian, Sikh, and Jain) in
contemporary India and models how economic inequality induces reli-
gious organizations to provide nonreligious services. To the best of our
knowledge, our paper is the first to investigate the relationship between
religious competition and institutions of higher education.

Subsequently, economists have employed the rational choice frame-
work to understand how religious competition matters (Becker and
Murphy 2003; Bisin and Verdier 2000; Iannaccone and Berman 2008;
Montgomery 2003; Prummer and Siedlarek 2014; Putnam 2000 and
Campbell; Walrath 2016). However, the existing literature has been
primarily concerned with the effect of religious competition on religious
practices; less well understood are the ramifications of religious competi-
tion on a broader set of outcomes or the formation of institutions. '’

Outside of economics, the relationship between denominational growth
and higher education in the nineteenth-century United States has been
corroborated by narrative evidence from a number of educators and histo-
rians (Finke and Stark 2005; Geiger 2000b; Herbst 1982). Most recently,
Urquiola (2020) studied the market forces that shaped the history of U.S.
higher education, and his book echoes similar sentiments as our paper
regarding the role of religious organizations in the formation of the U.S.
college system in the nineteenth century. Our paper contributes to the
narrative arguments by empirically testing the relationship and providing
the economic mechanism for why the high entry was sustained.

8 Kuran (2014, 2016) examines the emergence of zakat in the Islamic Code and its effect on the
development of the financial system in the Middle East. Chaney (2013) discusses the relationship
between religious authority and political power.

% Interestingly, it was Adam Smith who first referenced the church and competition between
religions in The Wealth of Nations and The Theory of Moral Sentiments. Smith wrote about
religious pluralism and argued that competition benefited the consumers of religion and
constrained the extent of rent extraction by religious authorities (Iyer 2016). In contrast, David
Hume contended that state sponsorship of a unique religion was welfare improving.

10 Notable exceptions include Jha (2013), who investigates the historical complementarity
between Hindus and Muslims and its effect on the incidence of conflict.
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Second, our paper relates to literature on the economic implications of
diversity. Studies have typically emphasized the economic costs of diver-
sity. For instance, Easterly and Levine (1997) show that ethnic diversity
adversely affects public policies associated with economic growth, such
as the black market, low provision of infrastructure, and low levels of
education. Alesina et al. (2003) find that the provision of public goods such
as education, roads, and sewers is inversely related to ethnic fragmenta-
tion in U.S. cities. However, several studies have pointed out the positive
side of diversity on economic growth. Cinnirella and Streb (2017) docu-
ment a positive correlation between religious diversity and innovation
in Prussia. In the U.S. context, Ager and Briickner (2013) construct an
ethnic diversity index based on historical immigrants’ nativity and iden-
tify a positive effect of diversity on output growth. Our paper expands on
this literature by showing that fractionalization within narrowly defined
Christian denominations had a positive effect on educational growth.

Finally, because we treat college building as an entry problem, we draw
from industrial organization literature on differentiated products and firm
entry in the spirit of Bresnahan and Reiss (1991) and Mazzeo (2002).
Iannaccone (1992) introduced the use of industrial organization concepts
in the economic analysis of religion. McBride (2008) and Montgomery
(2003) use the methods of industrial organization and product differen-
tiation to examine the relationship between pluralism and participation.
We build on these insights and conceptualize religious affiliation as a
strategic choice. We also explicitly quantify the preference for religious
homophily in the context of nineteenth-century higher education.

HISTORICAL BACKGROUND

The connection between American higher education and religion dates
back to the colonial period. Nearly all of the colonial colleges had denom-
inational affiliations: Harvard and Yale were Congregational, the College
of William & Mary and Columbia were Episcopalian, and Princeton was
Presbyterian, just to name a few.

University services were intertwined with religious functions. In addi-
tion to providing a curriculum in classical education, colleges train and
supply future ministers.'! Since denominations differed in their interpre-
tation of the Bible, to prepare students for religious vocations, colleges
catered to specific denominations, and denominational differences in

' n this period, this was often the only difference in curriculum, as secular education in college
was largely a homogeneous good. It is worth noting that Harvard and Yale universities were
founded specifically to train Congregational clergy.
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university education truly mattered. Ministerial work remained a prom-
ising career path throughout the Antebellum period. More than half of
Harvard graduates became ministers in the the 60 years following its
founding. For the first 12 years after its founding (Tewksbury 1932),
nearly three-fourths of the graduates of Yale became ministers. A steady
17 percent of Princeton graduates became ministers from 1824 to 1854
(Geiger and Bubolz 2000).

Denominational involvement in higher education continued and inten-
sified in the nineteenth-century United States. Prior to the nineteenth
century, the landscape of higher education was fairly static. Fewer than
50 institutions were founded between 1638 and 1819 compared to the
period of accelerated expansion from 1850 to 1890, during which 60—80
institutions were founded annually. Using the data from the Report of
Commissioner of Education in 1928 (U.S. Office of Education 1930),
Figure 1 shows the remarkable rise in the number of colleges founded
between 1850 and 1900. The growth in colleges vastly exceeded the
growth in population, with a total of five colleges per million people in
1790, rising to 16 per million in 1880. By 1880, the United States had five
times as many colleges as the entire continent of Europe, and nearly all
colleges built during this time had affiliations with a specific denomina-
tion or church.

Religious denominations played a vital role in procuring economic
support for affiliated colleges. In some cases, a denomination motivated
local donors. Potts (1971) stated that the official or verbal sanction from
a religious organization legitimized the endeavor and encouraged local
financial support. Since colleges founded in the early nineteenth century
were located in rural towns far away from major population centers and
recruited students from areas within a 50-mile radius (Church and Sedlak
1997), denominational influence on local economic support mattered.

In other cases, denominations played a more active role in univer-
sity finances. They formed agencies and organizations that specialized
in college fundraising. For instance, by order of the Indiana Conference
(a Methodist society), all Methodist ministers in Indiana were agents
for Indiana Asbury University, with the responsibility to “solicit funds,
procure students, and collect what books the liberality of the public
may bestow...” (Findlay 2000, p. 118). The Indiana Conference even
gave instructions to preachers for more effective solicitation.'> The
Baptist, Presbyterian, and Congregationalist societies had organizations

12 “The best method of collecting funds, that is, to not depend on public collections alone,
but in their pastoral visits to bring the subject before the members and friends of the church,
individually”(Findlay 2000, p. 118).
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FIGURE 1
COLLEGE EXPANSION

Notes: The figure reports the number of surviving colleges built in each decade from the 1700s
to the 1930s.
Source: The Report of Commissioner of Education for 1928 (U.S. Office of Education 1930).

analogous to those of the Methodists."® The denominational network
became a financial resource and allowed institutions to secure resources
beyond their immediate surroundings.

The ability to fundraise beyond a local network provided denomi-
national colleges with a source of competitive advantage. This became
especially true as access to formal credit markets was difficult given the
nonprofit disposition of the projects. As a result, denominational colleges
enjoyed a greater likelihood of survival. Ninety percent of Protestant
colleges founded before 1860 survived the Civil War, while only 37
percent of nondenominational colleges and 74 percent of state colleges did
(Burke 1982). In the absence of a nondenominational source of funding,
college leaders oriented their rhetoric toward the religious aspects of their

3 Some denominations even planned based on their agents’ visiting schedules to avoid
exhausting donors’ interest in giving. Agents’ salaries, which varied with their performance, were
deducted proportionally from the sums collected. According to John Peck, an agent for Shurtleff
College (Baptist), approximately 40 to 60 percent of funds collected made it to college coffers
(Findlay 2000, p. 123).
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institutions. Denominational affiliation became an existential necessity.
The result was the unique American private college system controlled by
denominational societies and bodies of laymen (Burke 1982).

The deepening of denominational involvement in higher education
occurred against the backdrop of an unprecedented increase in religious
diversity in the United States. One contributing factor was the intense
periods of Protestant religious revivals that took place in the early nine-
teenth century, commonly referred to as the Second Great Awakening.
The movement introduced innovations such as camp meetings (an
outdoor religious gathering usually held in a rural area), which helped
to convert new parishioners. Active denominations such as the Baptist,
Methodist, and Presbyterian churches grew into the dominant positions
and saw a marked increase in their membership. Several new denomina-
tions, such as Seventh-day Adventists, Disciples of Christ, Church of
Christ, etc., were born amid the Second Great Awakening.

These newer denominations entered the competition for higher educa-
tion. In the 1810s, the three oldest denominations, Congregationalists,
Episcopalians, and Presbyterians, were associated with 70 percent of all
colleges; by the time of the Civil War, this share had dropped to one-third
(Burke 1982). Newer denominations, such as Methodists and Baptists,
were affiliated with one-third of all colleges by 1860 (Johnson 2008).
The drive was less out of the need to educate ministers and more from
the concern about losing the allegiance of young men educated by rival
denominations (Church and Sedlak 1997).

This tit-for-tat relationship is probably best illustrated by an example
from Ohio:

Ohio Methodists chafed at Presbyterian control over the two nominally state
universities, Ohio and Miami. Their response was to found Ohio Wesleyan
College in 1842....The Brethren had eschewed colleges until they felt pressured
into launching Otterbin in 1847. For the German Reformed Church, the long
distance to their seminary in Mercersberg, Pennsylvania, was the decisive factor
in starting Heidelberg College (1850). The founding of Antioch (1852) might
be considered another variation on this theme. Liberal Christians, who opposed
denominational distinctions, sought to found a nonsectarian college of a high rank
(Geiger 2000a, p. 143).

Denominational influence in higher education diminished following
the end of the nineteenth century, after which industrial philanthropy took
on a more prominent role in college development. Prior to the 1900s,
nondenominational fundraising had been sporadic and unpredictable
(Geiger 1997). Since the early twentieth century, educational fundraising
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has become more professionalized through organized advancement
and development programs (Chan 2016). Large-scale philanthropy and
private donations from newly wealthy industrialists and their fami-
lies crowded out the relative importance of denominational patronage.
Substantial amounts of alumni donations also became, for the first time, a
recurrent and reliable source of income (Geiger 1997). Consequently, the
comparative advantage of denominational affiliation declined, and from
the 1900s onward, many formerly religious institutions began undergoing
a process of secularization.

DATA

To relate the extent of religious competition to the establishment
of colleges, we combined three datasets on religious denominations,
colleges, and students. In this section, we describe the data and introduce
the sources.

RELIGIOUS COMPETITION

We begin by constructing a panel of religious fragmentation at the
county level and its variation over time. This is our main explanatory
variable. For this purpose, we consult historical information on religious
bodies included in the decennial censuses conducted in 1850, 1860,
1870, and 1890. Although the U.S. Census began in 1790, the compi-
lation of religious data did not begin until 1850. A balanced sample of
1,632 counties harmonized to 1850 boundaries is included in the panel
analysis.

From 1850 to 1890, census enumerators gathered facts concerning
the number of churches, their locations, and their seating accommoda-
tions. The information is broken down by denominational affiliation. In
1850, the census identified 18 principal denominations. To the best of our
ability, we standardize denominational categories over time to account
for differences in the granularity of definitions. Nevertheless, by 1890,
there were 24 denominations, which reflected the religious growth and
innovations that characterized the period. Online Appendix Table A2
reports the average and maximum share of denominational accommoda-
tion at the county level for each denomination.

The Baptists and Methodists dominated throughout the decades
we focus on, representing over half of the religious share. They were
followed by three distant competitors: Presbyterian, Episcopalian, and
Congregationalist. Although these three enjoyed the prime status of
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state-supported religions in the colonial era, their influence waned as
their authority passed. Lutherans and Catholics thrived as consider-
able flows of immigrants entered the country. However low in national
popularity, the maximum number shows the possibility for almost
any denomination to exercise control locally. The dynamics over the
decades and across space created considerable variation in religious
composition across counties and over time, making our panel analysis
feasible.

To measure religious competition, we use church seating capacity as
a proxy for market size. We compute denominational competition as 1
minus a Herfindahl-Hirschman index of the share of each denomination’s
accommodations in total accommodations. Intuitively, this is a measure
of market concentration, and the value is greater in counties where the
religious market is less concentrated. Specifically, the denominational
competition in county c is:

DenomFraction, =1 —-X s?, (1)

where s is the share of denomination i’s accommodations as a fraction
of total church accommodations in county c. Figure 3 shows the spatial
distribution of denominational competition from 1850 to 1890: it was
high in the northeast and midwest but also in Gold Rush California and in
frontier states such as Colorado. Beyond regional disparities, there were
also sizable differences across counties in each state, allowing identifica-
tion of within-state variation.'

COLLEGE INFORMATION AND LOCATION

Compiling information from four sources, we build an original dataset
of nineteenth-century U.S. colleges. In 1850, the U.S. Census recorded
the number of colleges in each county. For 1860, we rely on enumera-
tions of colleges by two historians. In his doctoral thesis, The Founding
of American Colleges and Universities, Donald Tewksbury cataloged
antebellum colleges from state legislatures and charters.'” The list of
permanent colleges was published in the thesis, but the list of failed
colleges was lost. Permanent here means surviving to 1920; therefore,

¥ We also see substantial spatial sorting and clustering along denominational lines. Even for
denominations that are small in terms of national representation, there are counties where they
constitute the majority.

15 The building of even private colleges required state approval.
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the Tewksbury colleges are a subset of all operational colleges in
1860.1¢

To complete the list of colleges standing in 1860, we transcribed addi-
tional data from Burke (1982). His method of collecting data contrasts
with that of Tewksbury. He utilized city registries, directories, and any
proof of existence he could find. He then investigated whether a college
actually taught collegiate courses and compiled those that did into a list.

Each entry contains detailed information for each college. Both authors
emphasized the denominational affiliations of colleges and recorded them
when they existed. Based on the union of colleges identified in the two
sources, we construct and geocode an entirely new and comprehensive
dataset of colleges along with information on their location, history, and
denominational status. The data are then tabulated to provide county-
level counts of colleges by 1860.

The Annual Report of Commissioners of Education (U.S. Office of
Education 1870) has provided rather detailed information on colleges
on an annual basis since the 1870s. In these reports, the commissioners
conducted censuses of institutions of higher education on a voluntary
basis through surveys. Extensive information was collected, including
name, location, denomination affiliation, founding date, endowment,
land value, library volume, enrollment, expenses, tuition and board. All
the information was self-reported by each college. To address and miti-
gate problems associated with nonresponse, we interpolate missing data
by filling in the information provided in adjacent years. Ultimately, we
can assemble a fairly complete set of colleges for 1870 and 1890.

Figure 2 plots the total number of colleges in our compiled dataset
from 1850 to 1890. We can identify denominational colleges from 1860
to 1890. We divide the category of nondenominational colleges into
public and private. Between 1860 and 1890, the number of denomina-
tional colleges grew by more than 35 percent. The growth rate from 1870
onward is offset by the concurrent secularization of existing denomina-
tional colleges. The new colleges built in this time period were over-
whelmingly denominational.

We further digitized reports from 1875, 1885, 1895, 1900, 1905,
1910, and 1914. From each report, we transcribed the name and location
of each institution, total students, total faculty, total endowment, and,
when available, enrollment of graduate students and academic majors.
We linked colleges across these reports to track their growth during the
second industrial revolution.

16 According to his findings, the average Antebellum college mortality rate was as high as 81
percent for the 16 states of the Union.
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COLLEGE EXPANSION BY INSTITUTIONAL TYPE

Source: Authors’ illustration.

STUDENT MICRO DATA AND COLLEGE CHOICES

To the best of our knowledge, little is known about the demand side of
colleges in the nineteenth century. Because of the lack of linked adminis-
trative data dating from this period, there is a scarcity of information on
who attended colleges, their choice of school, and the factors determining
those choices. We overcome this challenge and introduce a unique source
of matched student college data to the literature.

We acquired a dataset on the Antebellum college students from Colin
Burke. He surveyed a large array of related materials held in the Library
of Congress, the libraries of almost all universities and colleges, alumni
registers, yearbooks, and other archival records of the colleges. From the
text of the individual biographies included in those documents, Burke
extracted rich demographic information about the students and their
educational paths.

The dataset contains approximately 12,000 students. However, the
amount of information available for each student varies. A complete
entry with a full set of covariates includes a student’s name, hometown,
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college destination, denominational affiliation if known, occupation, and
parental occupation. We make a sample restriction to exclude students
without hometown information. Moreover, the original codebook was
lost, so we had to reverse engineer the colleges attended by students
by cross-referencing college zip codes with student rosters and other
auxiliary information. Ultimately, we end up with approximately 5,000
students. Summary statistics of all students and colleges appearing in the
sample are provided in Table 6.

The first observation of interest is that students on average traveled a
relatively short distance, 200 kilometers, from their hometown to attend
college. This reinforces the notion that colleges served local and isolated
markets. Therefore, it is sensible to consider a county as the relevant
market definition and the within-county variation in religious competi-
tion as the pertinent demand factor. This substantiates the county-level
analysis in the following section.

Second, we see that the tuition charged by colleges was relatively low.
Higher education in the nineteenth century, even among elite institutions,
is best characterized as a buyer’s market. The pool of applicants was
small, and admission was not competitive. Colleges such as Columbia
and Harvard regularly struggled to fill their fall classes and advertised
steadily to do so through August or September, just days from the semes-
ter’s start.'” The strong competitive forces exerted downward pressure on
tuition.

Finally, we observe that ministry was a popular occupation choice,
which was an important underlying demand for attending colleges of
matching denominations. While the majority of students attended same-
denomination colleges, cross-denomination enrollment was nontrivial
(see Table 7). This suggests, that consistent with our reading of the histor-
ical narratives and school charters, denominational fit or compliance was
rarely, if ever, a de facto requirement for admission or attendance.

HISTORICAL CONTROLS

We gather county economic and demographic characteristics covering
the period 1850-1890 from the U.S. Census. Haines (2010) provides
decadal, county-level data on manufacturing, and agricultural production
as well as migration and demographic information for each county from
the Census of Population, the Census of Agriculture, and the Census of
Manufactures. Transportation data comes from Atack (2013), which are

17" See https://thechoice.blogs.nytimes.com/2011/03/3 1/remembering-when-college-was-a-
buyers-bazaar/.
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linked with shape files of United States county boundaries to account for
the spread of railroads.

To control for internal migration and immigration, the share of foreign-
born and out-of-state population are calculated from the full count micro
data released by IPUMS. We further construct a fragmentation measure
for immigrants’ countries of origin. To control for education levels, we
calculate the share of the literate population and total school attendance
for children under the age of 14 from the full count micro data released
by [IPUMS."®

To show that a higher level of innovation is not a mediator to college
establishment, we control for average yearly patents in the previous
decade. For instance, in the census year 1850, we control for the average
yearly patents from 1841 to 1850. The historical patent data comes from
Petralia, Balland, and Rigby (2016).

We further control the KOL union as a placebo civil society related to
industrialization. The earliest KOL union was founded in Philadelphia in
1869. By 1890, there had been 10,886 assemblies founded in 166 coun-
ties and 49 states. The information on each KOL assembly was gathered
by Garlock (2009), and the county location was assigned by Bittarello
(2019). Based on their work, we count the number of KOL unions at the
county level in each census year.

Denominations and Supply of Colleges

Before turning to the main empirical analysis, we document the
patterns of denominational college building, which are central to our
research design. Using the cross section of colleges in 1860, we analyze
the determinants of denominational affiliation. In particular, we examine
whether the affiliation decisions were strategic, that is, if they responded
to local demand factors.

Table 1 shows that the denominational composition within a county
plays a significant role in driving the observed supply. We provide
results for the six denominations that had the largest total accommoda-
tions. A unit of observation is a college in 1860. The table presents an
OLS regression of a dummy for whether a college is affiliated with a
certain denomination (Baptist in Column (1), Methodist in Column (2),
Presbyterian in Column (3), etc.) on the market shares of those denomi-
nations while including geographic and socioeconomic controls. Given

18 Because the 1890 full count census is missing, so we estimate 1890 migration rate and
literacy rate by averaging 1880 and 1900 literacy rate using 1880 and 1900 full count census. We
estimate 1890 school enrollment using the 1880 full-count census and the 1900 5 percent census.
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TABLE 1
EFFECT OF RELIGIOUS SHARE ON COLLEGE’S DENOMINATIONAL CHOICE

College Affiliation Baptist Methodist  Presbyterian Congregation Episcopal
Baptist share 0.5848%** 0.1685 0.0345 0.0378 -0.0167
(0.1807) (0.2071) (0.2149) (0.1326) (0.1455)
Methodist share -0.3168 0.4060%* -0.0202 0.1156 0.1554
(0.1981) (0.2271) (0.2357) (0.1454) (0.1596)
Presbyterian share -0.0220 -0.0276 1.1545%* -0.0592 -0.2238
(0.2455) (0.2814) (0.2920) (0.1801) (0.1977)
Congregation share -0.0844 -0.1520 -0.2519 1.5319%%%* 0.0382
(0.2301) (0.2638) (0.2737) (0.1688) (0.1853)
Episcopal share -0.1094 0.4928 —1.6199%** -0.3534 1.6388***
(0.4532) (0.5195) (0.5391) (0.3325) (0.3650)
County level controls Yes Yes Yes Yes Yes
Observations 230 230 230 230 230
R 12 0.075 .16 37 13

Notes: The table reports linear estimates where the unit of observation is a college in 1860.
Dependent variables are dummy variables that take a value of 1 when a college chooses
denominational affiliation to be Baptist, Methodist, Presbyterian, Congregation, Episcopal, and
Christian, respectively. Religious share of each of the six denominations in the county that the
college were located are included, with share of own denomination as variable of interest. We
control for a set of county level social economic conditions: total denominational accommodations,
population, foreign population ratio, manufacturing output, and a dummy for railroad access.
Source: See Section Data for details on data construction.

the construction of the dependent variable, the coefficient can be inter-
preted as the marginal effect of a denomination’s market share on the
likelihood of a college’s affiliation with the denomination, conditional on
the existence of a college.

We find that the probability that a college affiliates with a certain
denomination increases with the market share of that denomination. For
instance, the larger the Baptist share of denominational accommodations
in a county, the more likely a college’s affiliation is Baptist. Methodist
and Presbyterian denominations exhibit the same pattern. The estimated
coefficient for the Episcopalian share on college affiliation is the largest
among the six, with an elasticity of over one. This implies that a 10
percentage point increase in the Episcopalian share increases the likeli-
hood of an Episcopalian affiliation by 16 percentage points.

The results can be rationalized by a standard model of entry and compe-
tition where the profitability and survival of a college depend on whether
enough students can be recruited locally. Under the assumption that a
student derives higher utility from enrolling in a college that matches his
or her own denomination and dislikes traveling long distances, a college’s
likelihood of adopting a denomination should increase with its share of
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the local population. This provides preliminary evidence regarding the
salience of affiliation choices.

We also show that denominational influence in higher education
declined following the end of the nineteenth century. Online Appendix
Figure A5 illustrates that the number of colleges founded as nondenomi-
national institutions and the rate of secularization among previously
denominational institutions rose sharply from 1890 onward.

PANEL ANALYSIS

This section explores the relationship between religious fragmentation
and college establishments through OLS estimation in the panel frame-
work. We exploit the extent to which religious fragmentation varies at
different points in time to investigate the effect of changes in religious
diversity on changes in the number of colleges. A discussion of endoge-
neity concerns and their corresponding robustness checks is presented
following the main results.

Main Results

To identify the effect of religious fragmentation, we employ a two-way
fixed-effects strategy. Our sample consists of a balanced panel of coun-
ties that we observe across four decades, from 1850 to 1890. To accom-
modate changes in boundary definitions over time, we harmonize the
data according to the 1850 county boundaries.!” Our dependent variable
is the number of colleges in the inverse hyperbolic sine transformation,
as it approximates the natural logarithm of colleges and allows retaining
zero-valued observations. Our dataset contains 6,485 observations and
1,626 unique counties.*

We estimate the following regression:

arcsinh(#colleges) = fDenomFraction , + 2 Denom,, (2)

+ 5(' + j't + est + ‘chto- + €cst >

where subscripts ¢, s, and ¢ index the county, state, and decade, respec-
tively; the outcome is the total number of colleges in Inverse Hyperbolic
Sine (IHS) transformation; DenomFraction is the constructed Herfindahl

19 The steps to adjust census data to a base year were proposed by Hornbeck (2010). We adopt
the harmonizing code developed by Perlman (2019) that follows the Hornbeck (2010) method.
20 'We dropped county-year observations with missing data on population.
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TABLE 2
EFFECT OF RELIGIOUS RIVALRY ON COLLEGE FOUNDING: PANEL ESTIMATES
() 2 (3) “4) (5) (6)
DenomFraction 0.0536%* 0.0666** 0.0717** 0.0723** 0.0724** 0.0649%*
(0.0239) (0.0322) (0.0318) (0.0318) (0.0319) (0.0312)

Total Religiosity No Yes Yes Yes Yes Yes
Denomination fixed effects No Yes Yes Yes Yes Yes
1850 Controls x year trend No No Yes Yes Yes Yes
Railroads No No No Yes Yes Yes
Immigration No No No No Yes Yes
Literacy, innovation, civil society No No No No No Yes
County fixed effects Yes Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes Yes
State x year fixed effects Yes Yes Yes Yes Yes Yes
No. of observations 6,485 6,485 6,485 6,485 6,485 6,485
No. of county clusters 1,626 1,626 1,626 1,626 1,626 1,626
R? 72 72 72 72 72 72

* = Significant at the 10 percent level.

** = Significant at the 5 percent level.

**% = Significant at the 1 percent level.

Notes: The table reports arcsinh-linear estimates where the unit of observation is a county-decade
pair. DenomFraction is our constructed Herfindahl Index of denominational competition that
equals 1 — ZAccommodationzj, where Accommodation/ defines the seating share of denomination
j in county c¢. Time varying county-level controls include total religiosity measured by total
sitting capacity in churches, fixed effect of every denomination, access to railroads, miles of
railroads, share of foreign-born, ethnic fragmentation for foreign-born, literacy rate, total school
attendance between ages 6—13 in logarithm, average annual patents, number of KOL unions. 1850
controls include population in logarithm, urban/male/aged 5 to 18/white/foreign population share,
manufacturing output/employment/investment. Standard errors are clustered at the county-level.

Source: See Section Data for details on data construction.

index of denominational competition; Denom, , are denomination fixed
effects equaling 1 if denomination j had at least 1 church in county c
in decade f;, J_and J,are a set of county and decadal fixed effects; 6
are state year fixed effects; X is a vector of time-varying controls; and
ct is an error term. The coefficient of interest, 5, captures the relation-
ship between denominational diversity and college counts. A positive
S provides evidence that religious competition leads to more college
establishments.

Table 2 presents the estimation results from several different specifica-
tions of controls. Column (1) reports the baseline model, including only
county, decade, and state-year fixed effects. The inclusion of county fixed
effects allows us to flexibly address unobservables that affect settlement
patterns for both denominations and colleges that are time-invariant and
geographically fixed. This is intended to capture sharp regional differ-
ences in habitability, the availability of public funds, social structure (the
practice of slavery), and some degrees of cultural attitude. The decadal
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fixed effects, on the other hand, capture the national trend in collegiate
development. State-year fixed effects allow each state to have varying
responses to religious diversity or a varying trend in collegiate devel-
opment. In the remaining columns, we successively expand the set of
controls included. Throughout all specifications, we cluster standard
errors at the county level to account for spatial auto-correlation over time.
Replication files for Table 2 and the following results are available from
Xiong and Zhao (2022).

Column (2) includes denominational fixed effects and total religiosity.
Christian denominations vary in their attitudes toward higher educa-
tion, and some denominations were more inclined toward investment
in human capital than others (Finke and Stark 1989; lannaccone 1994).
For instance, the Catholicism fixed effect addresses the concern that
the Catholic Church tends to build more colleges. Because of this, we
use denomination fixed effects y,to account for the influence of specific
denominations.

We also address overall religiosity by controlling for total church
accommodation TotalDenom . By including these fixed effects and
controls, our coefficient on religious fragmentation is identified only from
variation in the composition of religious bodies as opposed to the pres-
ence of any single denomination or the intensity of religiosity. Column
(2) shows the estimates with total accommodation and denomination
fixed effects.

We expanded controls in Column (3) by adding 1850 demographic
characteristics that interacted with a year-trend. In doing so, we account
for the possibility that counties prone to building colleges may have
started with more favorable demographic or industrialization conditions.
Included in the 1850 controls are demographic characteristics (popula-
tion in logarithm, the share of the population that was urban, male, aged 5
to 18, white, and foreign) and industrialization measures (manufacturing
output, employment, and investment).

In Column (4), we control for miles of railroads and an indicator vari-
able for having a railroad. Railroad construction in the United States
increased dramatically in the late nineteenth century. Controlling rail-
road access is especially important now that the growth of transporta-
tion networks has significant implications for urbanization and economic
development. In particular, many sources of anecdotal evidence have
suggested that having a railroad connection was a key factor considered
when college founders selected candidate locations.

Next, we add controls related to immigration. Immigrants, especially
their cultural fragmentation, can be a source of religious diversity. In
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addition to the share of foreign-born, we also include an inverse Herfindahl
index on foreign-born countries, EthinicityFraction, to show that the
effect of religious fragmentation is not driven by diverse immigration
sources. We follow methods in Ager and Briickner (2013) to group coun-
tries of similar cultural backgrounds.?' Column (5) shows the coefficient
on DenomFraction is 0.0724 with immigration controls.

Finally, in Column (6), we add measures for basic education, innova-
tion, and civil society. Each element can contribute to college founding
through increasing demand for higher learning. We measure levels of
basic education by controlling for literacy rate and total school atten-
dance for children under 14. There is substantial evidence documenting
the relationship between Protestantism and elementary education. While
the literacy rate positively correlates with colleges, the coefficient on
religious fragmentation remains robust. Although Protestant religiosity
relates to basic levels of education, we show that religious fragmentation
does not.

Counties with a tolerance for religious diversity may attract a more
innovative population. To show that a higher level of innovation is not a
mediator to college establishment, we control for average yearly patents
in the previous decade. Consistent with recent work by Andrews (forth-
coming), we do not find that patent growth preceded college founding.

Even though we control for county and state-year fixed effects, one
might still worry that religiously diverse counties generally set up more
organizations. For example, counties that became population magnets and
industrial clusters could have been better suited for college sites and built
more churches and civil societies. To alleviate this concern, we control
a particular civil society that was closely tied to industrial communities
at the time: the KOL union. Founded in 1869, KOL was a prominent
national labor organization that expanded quickly in the late nineteenth
century. They were a precursor to modern labor unions comprised of
industrial workers, and their presence serves as a useful proxy for both
industrialization as well as the existence of civic institutions. We find
that controlling for the counts of KOL assemblies does not crowd out the
effect of religious fragmentation.

With the full set of controls, the coefficient on denominational fragmen-
tation is 0.0649, significant at the 5 percent level. The Inverse Hyperbolic

2! The country groups are the Austro-Hungarian Empire (Austria, Bohemia, and Hungary), the
Benelux (Holland, Luxembourg, and Belgium), Canada, Central and South America, Scandinavia
(Denmark, Norway, Sweden, and Finland), Eastern Europe, France, Germany, Greece, Ireland,
Italy, Poland, Portugal, Spain, Switzerland, and the United Kingdom (England, Scotland, and
Wales), Asia and the Pacific.
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Sine transformation of colleges allows mathematical computation on
elasticity (see Bellemare and Wichman (2020)). The estimated elasticity
at the mean value of our dependent variable is 0.22. To put this effect size
into context, we consider the counterfactual where the United States had
only a single denomination; our estimates imply that there would have
been approximately 22 percent fewer colleges in the complete absence
of denominational diversity. In conclusion, we find a large, positive, and
robust relationship between denominational fractionalization and the
growth of operating colleges exists. Because our estimate is based on
within-sample variation from 1850 to 1890, to the extent that college
building in 1850 already reflected prior denominational fragmentation,
this will understate the overall historical impact of religious competition.

Robustness and Additional Results

RESULTS ON ENROLLMENT AND TOTAL FACULTY

While our hypothesis predicts that denominational competition
expanded the supply of colleges, it is unclear whether more colleges
translated into a greater provision of human capital. The entry of a new
college may not increase educational output if it only diverts existing
students from incumbent colleges. To see whether these effects are
meaningful, we estimate our panel regression on the number of students
and faculty. Table 4 shows that denominational diversity increased
total student enrollment and the number of faculty. This suggests that
the educational access provided by additional colleges outweighed any
diversionary effects there may have been.

HORSE RACE REGRESSIONS BETWEEN VARIOUS DIVERSITY INDICES

Although the effect of denominational fragmentation is robust to
social-economic controls, regional differences, and time trends, it can
still be correlated with other types of diversity. To show that only denom-
inational fragmentation explains college founding, we conduct horse
race regressions that test denominational fragmentation against ethnicity
fragmentation, denominational polarization, and polarization between
Catholicism and Protestantism.?? Table 3 shows the result of these regres-
sions among the four indices. Columns (1)—(4) show that none of the
other indices are significant predictors when included in a regression with

22 We define polarization and ethnicity fragmentation according to Ager and Briickner (2013).
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TABLE 3
HORSERACE AMONG VARIOUS DIVERSITY INDEXES

Colleges (Inverse Hyperbolic Sine)

Dependent Variable (1) 2) 3) 4) %)
DenomFraction 0.0536** 0.0551*
(0.0239) (0.0327)
EthinicityFraction 0.0041 0.0041
(0.0216) (0.0168)
Polarization index 0.0316 -0.0015
(0.0208) (0.0221)
Conflict index 0.0041 -0.0044
(0.0278) (0.0285)
Controls Baseline Baseline Baseline Baseline Baseline
No. of observations 6,485 6,485 6,485 6,485 6,485
No, of county clusters 1,626 1,626 1,626 1,626 1,626
R? 72 72 72 72 72

* = Significant at the 10 percent level.

** = Significant at the 5 percent level.

*#% = Significant at the 1 percent level.

The table reports arcsinh-linear regression of the effect of religious competition on total colleges.
Each unit of observation is a county-decade pair. Coefficient of DenomFraction is reported.
Baseline controls include county fixed effects, year fixed effect, state by year fixed effects.
Standard errors are clustered at the county-level.

Source: See Section Data for details on data construction.

denominational fragmentation. Finally, Column (5) stacks all indices in
a single regression and confirms that the coefficient on denominational
fragmentation remains consistent.

ROBUSTNESS

We further explore the robustness in Table 5. To address concerns
that any particular region drives the findings, we also estimate our main
models while dropping individual regions: the Western Territories, the
South, the Midwest, and the East. Columns (1)—-(4) of Table 5 pres-
ents the results for this set of robustness exercises. The results are
qualitatively similar across all subsamples. We take the robustness of
the positive relationship across the different models for both outcomes
and samples to be compelling evidence that our estimated impacts are
not driven by any particular group of states but rather reflect a general
pattern.

In Columns (6) and (7), we address two additional competing stories. We
control land-grant universities and show that the establishment of public
universities does not undermine the forces of denominational diversity.
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TABLE 4
EFFECT OF RELIGIOUS RIVALRY ON TOTAL ENROLLMENT AND FACULTY:
PANEL ESTIMATES
Log Total Students Log Total Faculty
Dependent Variable €)) ) 3) 4)
DenomFraction 0.2243%** 0.2422 0.0833* 0.1349%%*
(0.1050) (0.1484) (0.0498) (0.0686)
Controls Baseline Full Baseline Full
No. of observations 6,485 6,485 6,485 6,485
No. of county clusters 1,626 1,626 1,626 1,626
R’ 73 73 74 75

* = Significant at the 10 percent level.

** = Significant at the 5 percent level.

*#% = Significant at the 1 percent level.

Notes: The table reports a log-linear regression of the effect of religious competition on total
student enrollment and the number of faculty. Each unit of observation is a county-decade pair.
Coefficient of DenomFraction is reported. Baseline controls include county fixed effects, year
fixed effect, state by year fixed effects. Full controls further include total religiosity measured
by total sitting capacity in churches, fixed effect of every denomination, access to railroads,
miles of railroads, literacy rate, total school attendance between ages 6—13 in logarithm, average
annual patents, number of KOL unions, and 1850 controls times year fixed effects, where
1850 controls are population in logarithm, urban/male/aged 5 to 18/white/foreign population
share, manufacturing output/employment/investment. Counts on enrollment and faculty are
not available in 1860. We impute them by multiplying the number of colleges in 1860 with the
enrollment/faculty per college averaged between 1850 and 1870. Standard errors are clustered at
the county-level.

Source: See Section Data for details on data construction.

Because Ager and Ciccone (2018) show that religious membership in the
nineteenth-century United States was more widespread in counties where
agricultural risk was higher, we also control for rainfall risk.*

Finally, in Columns (8) and (9), we estimate linear and Poisson models
using the number of colleges as the outcome variable. The results are
significant at the 5 percent level and qualitatively similar to our main
specifications.

SOURCES OF RELIGIOUS DIVERSITY

What drives the underlying variation in denominational fragmenta-
tion? Fundamentally, whether we can interpret our estimates as causal or
merely correlational depends on the answer. An unfortunate shortcoming
of our research design is the lack of transparency with regard to what
explains the variation in our explanatory variable. Religious diversity is

2 We use the same measures of agricultural risk as used in Ager and Ciccone (2018). Because
the data is cross sectional, we interact it with a time-trend in order to include it in our regression.
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certainly an endogenous outcome of a complex set of historical processes.
Although we control for correlates to the best of our ability, the issue of
joint determination in our research question is of critical concern. The
remaining unobserved characteristics are serious threats because they
might bias, or in the worst case, invalidate, the hypothesized relationship
between religious diversity and higher education.*

In this section, as an attempt to resolve these latent ambiguities and
provide more context to our analysis, we discuss two historical forces
that shaped religious fragmentation, which then in turn facilitated the
growth of higher education.

Second Great Awakening

Unlike most established countries at the time, historically, the United
States did not have a state-sponsored religion. Hence, religious prosely-
tizing began in the colonial period and accelerated after independence,
rising to a fever pitch during the Second Great Awakening. During this
period, membership in evangelical denominations grew twice as rapidly
as population growth (Finke and Stark 1992), and newer denominations
also found opportunities to enter the market.

The Second Great Awakening was characterized by numerous revival
meetings, whether they were the orderly preaching organized by the
Formalists or the ecstatic camp meetings set up by the Anti-Formalists.*
The revival events reshuffled the local religious composition and gave
rise to entirely new denominations.

We combine data on revival activity and colleges in order to examine
the relationship between them. Our data on revivalism come from
Hammond (2007), who collected information from religious newspapers
on religious revivals in New York and Ohio between 1825 and 1835.%¢

Hence, our empirical analysis is confined to a decade-long period in
these two states. However, this choice of time and location is not arbitrary.

2 Religious diversity could be the result of migration and the concentration of people of
different cultures and abilities in regions characterized by high economic potential. We explicitly
control for migration, but counties with pronounced diversity might also be characterized by a
more liberal socioeconomic environment open to new cultures and ideas.

2 Formalists included elite Presbyterians, Reformed Dutch, and Congregationalists;
representatives of Anti-Formalists were Methodists and Baptists.

% For instance, his newspaper sources for New York are Home Missionary and American
Pastor’s Journal (New York, 1828-1831), Methodist Magazine (New York, 1825-1828), New
York Observer (1825-1835), New York Evangelist (1832—1834), Rochester Observer (1827—
1832), Western Recorder (Utica, 1825-1826), Utica Christian Repository (1833), Christian
Advocate (New York, 1826-1835), Evangelical Magazine and Gospel Advocate (Utica, 1830—
1831), and Visitant (Utica, 1825-1827).
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Ohio and New York, especially upstate New York, were particularly
important regions during the Second Great Awakening.”’

Online Appendix Figure A3 illustrates the yearly trend in revival
activity by the total number of revival events and the number of people
converted. The graph shows a significant spike in activity in 1831, during
which the influential Rochester Revival occurred. The Rochester Revival
is considered a significant point in the narrative history of the Second
Great Awakening. This particular revival, organized by Pastor Charles
Finney, was noted for introducing several innovations into revival prac-
tices and inspiring zeal in nearby towns when revival activity reached its
arguable zenith. It led to an unprecedented level of revival activity across
the two states. This is confirmed in the data, where we observe that revival
activity peaked in New York and Ohio during that year, both in terms of
the number of revivals and the geographic spread of revival activity.

Therefore, the year 1831 represents a major shock in the flow of revival
activities. Motivated by this, we look at the process of college building
before and after 1831 in towns that experienced this revival shock versus
those that did not. This is implemented via a generalized difference-in-
differences strategy, where we compare changes in the number of colleges
built by the decade in towns that had a high level of revival activity with
towns that did not have a lot of revival activity.

Figure 4 visually summarizes these results by plotting coefficients from
a dynamic specification in which we interacted high 1831 revivals with
decadal indicators. We define high revival activity as towns belonging in
the 95th percentile of the number of revivals in their respective state. In
accordance with the idea that revivals led to college growth, we observe
that towns that experienced more revival activity in 1831 developed a
significantly greater number of colleges in subsequent decades. These
patterns are consistent with the idea that religious revivals in 1831 led to
collegiate development. Given that revival activities shifted the religious
composition of local towns and led to the formation of new denomina-
tions, this underscores our main hypothesized relationship.

Denominational Splits

Another source of variation in denominational fragmentation comes
from divisions within extant denominations. Historically, churches could
split into multiple branches when there were disputes over religious
issues or theological topics. The history of Yale College best illustrates

27 Western New York was christened the “Burned-Over District” by its nineteenth-century
contemporaries because of the frequent occurrence of spiritual revivals. The religious enthusiasm
in this part of the country “burnt” hotter than in many comparable regions.
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FIGURE 4
REVIVALISM ACTIVITY AND COLLEGE GROWTH ACROSS TIME

Notes: Panels (a) and (b) present the trend of revival activity measured by total number of revival

meetings, total number of converts, and total number of affected counties, respectively.
Source: Authors’ illustration.
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this type of split: after orthodox churches in Connecticut had separated
themselves from their sister churches in Massachusetts, Connecticut
refused ministers who graduated from Harvard. The subsequent founding
of Yale, as some evidence suggested, was to supply orthodox ministers to
Connecticut churches (Tewksbury 1932).

In the nineteenth-century United States, religious fault lines were often
associated with the church’s official position and stance on the issue of
slavery.

Within the Methodist denomination, these divisions manifested
themselves in the formation of the Methodist Episcopal Church-South
(MEC-S), which broke from the mainline Methodist Episcopal Church
in 1844. Historical evidence suggests that this splintering led directly to
the formation of new colleges. Motivated by the desire to train minis-
ters, the Methodist Episcopal Church-South would go on to found several
institutions of higher education, including Vanderbilt University, Asbury
University, Paine College, Oklahoma City University, Central College,
Southern Methodist University, and Texas Wesleyan University.?®

During the same time period, additional splits from the Methodist
Church also occurred. For instance, the African Methodist Episcopal
Church and the Colored Methodist Episcopal Church were formed in
1816 and 1870, respectively. These predominantly African-American
congregations also founded new institutions of higher education that
include Allen University, Miles College, and Lane College.

This is not to suggest, however, that these denominational divisions
were exclusively a Methodist phenomenon. Similar offshoots were also
common in other large denominations such as Baptist, Presbyterian, and
Congregationalist churches.

While it is beyond the scope of this paper to document all denomina-
tional splits that took place, these specific anecdotes suggest that denomi-
national divisions often precipitated the need for new collegiate institu-
tions. As a result, the formation of new denominations accompanied the
growth of higher education.

STUDENT PREFERENCES AND SCHOOL CHOICE

In this section, we attempt to provide some evidence of the potential
mechanisms that underlie these findings. We regard the denominational
affiliation of a college as a product characteristic and a strategic choice by
the school. This dimension of horizontal differentiation allows universities

2 Additionally, the MEC-S was also responsible for founding divinity schools at Duke and
Emory Universities.
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to exactly cater to the preferences of consumers. To the degree that the
underlying taste in the population is heterogeneous, this will be reflected in
the increased provision of varieties within a decentralized market. Colleges
can avoid competing on price by maximally differentiating themselves
along the religious spectrum. Importantly, the gains from differentiation
from these standard Hotelling channels allow for a greater number of
entrants to be sustained in equilibrium. This intuition can be formalized in
models akin to Seim (2001) and Gentzkow, Shapiro, and Sinkinson (2011).

The fundamental assumptions central to this demand-driven explana-
tion are that (1) colleges serve local markets and (2) consumers exhibit
a preference for schools with denominational affiliations that match their
own. We assess the strength of these assumptions and the preference for
religious homophily by estimating an empirical model of school choice.
In other words, we attempt to answer the question: Did students actually
prefer to go to colleges affiliated with the same denomination as their own?

For this purpose, we utilize a sample of linked nineteenth-century
student-college data where college choice and student demographics
are jointly observed. The sources of these data are described in detail
in the Data section. It contains rich demographic information about the
students, and we merge college characteristics from the Reports to the
Commissioner of Education (U.S. Office of Education 1870).

Our sample consists of students who attended undergraduate insti-
tutions and whose hometown was observed. This sample restriction
provides the minimum information required to calculate the distance
students traveled to attend their respective colleges of choice.

We measure students’ preference to attend schools with the same
denomination by estimating a discrete choice demand model that uses
college choices, along with data on each student, to estimate preferences
for school characteristics and how they vary in the population. The empir-
ical model is the familiar conditional Logit framework for discrete choice
described in McFadden (1974), applied to a setting in which students
choose the college to attend (Hastings, Kane, and Staiger 2005).

The framework is based on the expected utility framework, where
students derive utility from attending colleges. Let U, be the expected
utility of individual i from attending school j. Then, we suppose that
student i chooses school j because it maximizes his or her utility over all
possible schools in the choice set:

U,> UV ke (1.0} and k#], 3)

where U, represents utility over a vector. We assume that it is a linear
function of observed student and school characteristics, Xi/_, plus an
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unobserved component, ¢, that reflects the unobserved idiosyncratic
preference of student i for school ;:

Uy =X,B+ e, (4)

We assume that the unobservable component, ¢, is distributed i.1.d.
extreme value type I, which yields the usual Logit form for the condi-
tional choice probabilities and allows us to recover the utility parameters.

Several variables comprise the baseline X, vector, starting with an indi-
cator variable for whether the denomination of the college matches the
denomination of the student. We are particularly interested in the coef-
ficient of this variable. It reflects the marginal likelihood of attending a
school attributed to the religious conformity between the student and the
school. Also X contains other alternative-specific characteristics, such
as the distance from home to the college (in km), tuition charged by the
school (quoted in per-semester figures), the size of the school in terms
of total enrollment, and the quality of the school as measured by faculty
size, the volume of books in the library, and the founding date of the
college. We also estimate alternative specifications where we include
additional fixed effects. First, we include county-origin fixed effects.
This is a flexible way of controlling for unobservable characteristics
related to the student that correlate with the place of origin. Second, we
also include county-of-college fixed effects, which are a proxy for the
unobserved labor market conditions or career opportunities at the loca-
tion of the college and could have driven admission.

We conduct our analysis on two samples of students: (1) the subsample
of students whose denominational backgrounds were recorded and (2)
the full sample of students, including those with missing denominational
information. The first sample is a selected sample of the entire population.
From the summary statistics shown in Table 6, this group of students differs
on several key observable characteristics from the overall population of
students. Thus, the estimates based on this group are likely not represen-
tative of the true preference parameters and are more akin to an upper
bound. With the full sample of students, we can conservatively assume
that every student whose denomination information was not recorded is
nonreligious and did not attend a college of their own denomination. This
biases the results against our expectations and provides a conservative
lower bound on the religious preference of the overall student population.

The baseline estimates are reported in Table 8. In the first two columns,
we consider the full sample of students. In the subsequent specifications,
we include only students whose religious affiliation was provided.
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TABLE 6
STUDENT MICRO-DATA SUMMARY STATISTICS

Religion Reported Missing Religion

Sample N Mean S.D. N Mean S.D.

Panel A: Students
Distance from home to college 2,489  209.481 306.692 2,632 191.109 332.641

Northeast 2,489  0.80876  0.39336 2,632 0.83891 0.36769
Midwest 2,489  0.06147  0.24024 2,632 0.06839  0.25246
South 2,489  0.10446  0.30592 2,632 0.08625 0.28078
Year born 2,254 384068  20.6315 2,632 38.7017 18.2629
Urban 871  0.34673  0.47620 1,203 0.45303 0.49800
Family size 6 12.5 20.4230 2 10 0
Religious 2,489 098433  0.12422 — — —
Presbyterian 2,489 040016  0.49003 — — —
Congregational 2,489  0.14745 0.35462 — — —
Episcopal 2,480  0.12214 0.32751 — — —
Common parental occupations
Minister 847  0.24557  0.43068 806  0.11663 0.32117
Farmer 847  0.12987  0.33636 806  0.07940  0.27054
Doctor 847  0.13341 0.34022 806  0.14144  0.34869
Common first occupations
Minister 2469  0.51478  0.49973 2460  0.09065  0.28717
Lawyer 2469  0.08991 0.28612 2460  0.27398  0.44609
Teacher 2469  0.12555  0.32908 2460  0.15244  0.35952

Panel B: Colleges

Tuition ($ per semester) 1,706  53.4100  34.7186 2,065  50.2172 20.3643
Same religion 2,485  0.53802 0.49865 — — —

No. of instructors 1,692 27724  27.2949 2,059  29.4255 27.3877
Founding year 2,481 1785.097 64.9371 2,510 1775.931 70.6792
No. of volumes in library 1,677 49028.96 60913.01 2,055 56000.78  63943.64
# of students 1,692  310.004  233.525 2,059  326.122 238.532

Notes: Panel A provides descriptive statistics for two samples of students from our student-college
linked data. We report separately the mean and standard deviation of students whose religious affiliation
was available and students whose religious information was missing. Panel B provides the summary
statistics of colleges attended by all students in our sample.

Source: See Section Data for details on data construction.

The coefficient on the indicator variable for a college being affiliated
with the same denomination as the student is consistently positive and
robust across different specifications. This indicates that a college having
the same denominational affiliation as the student is associated with an
increase in the probability of the student choosing the college, condi-
tional on other attributes.

Other coefficients retain the expected signs: students are more likely to
choose colleges that are closer to their homes, charge less tuition, and are
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TABLE 8
COLLEGE CHOICE, CONDITIONAL LOGIT COEFFICIENTS

Parameter Estimates

Full Sample Relig. Sample
(1) 2 A3) “4)
Same denomination 1.736%** 1.867*** 1.692%** 1.865%**
(0.064) (0.069) (0.066) (0.075)
Distance —0.008*** —0.008*** —0.007%** —0.007%**
(0.000) (0.000) (0.000) (0.000)
Tuition —0.007*** —0.016*** —0.001 —0.005%*
(0.001) (0.002) (0.002) (0.002)
Log number of faculty - 0.483%** - 0.212
(0.102) (0.150)
Log library volume - 0.299%** - 0.134%**
(0.031) (0.036)
Total number of students - 0.00 1 *** - 0.002%**
(0.000) (0.001)
Coed status - —0.624%** - —1.724%%*
(0.177) (0.346)
Year founded - 0.004*** - 0.006***
(0.001) (0.001)
Geographic controls Yes Yes Yes Yes
College quality controls No Yes No Yes
Observations 274,650 261,720 122,400 116,280
No. of students 3,662 3,635 1,632 1,615
Willingness-to-pay ($) 225.60 113.205 1192.54 359.99
Willingness-to-travel (km) 233.14 247.04 233.02 260.27

* = Significant at the 10 percent level.

** = Significant at the 5 percent level.

*#% = Significant at the 1 percent level.

This table shows results from estimating the conditional Logit model discussed in Student
Preferences and School Choice, with standard errors clustered at the county of home level.
In Columns (1) and (2), the sample consists of student-college linked observations where the
denomination of student is observed. Columns (3) and (4) include all student-college linked pairs,
and the denomination of the student is imputed to be 0 if it is missing. Geographic controls are state
fixed effects and a college’s latitude and longitude. College quality includes characteristics such
as the number of faculty, volume of books in the library, years since establishment, coeducational
status, etc.

Source: See Section Data for details on data construction.

of higher quality (we proxy for institutional quality based on establish-
ment date, total faculty, and volume of books in the library).

Comparing estimates between the two samples of students, we see that
most coefficients are similar. Interestingly, however, the tuition coeffi-
cient diminished significantly for the sample of students whose religious
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denomination was stated. This indicates that tuition was much less
predictive of attendance for religiously inclined and devoted students,
suggesting that this group of students was less price sensitive.

Coefficient estimates in these models do not have a direct interpreta-
tion in terms of magnitude, but the relative size of the coefficients is
informative. We derive the marginal willingness-to-pay (WTP) as a ratio
of the coefficient of the non-price attribute of interest to the coefficient of
the marginal price or tuition.”

Intuitively, this WTP represents the marginal dollar value that a
student is willing to spend per semester to attend a college that is affili-
ated with the same denomination as his or her own. Similarly, we derive
the marginal willingness-to-travel (WTT) as the ratio of the non-distance
variable to the coefficient on the distance from home to school. This is
interpreted as the additional kilometers a student is willing to travel for
the corresponding feature.

For our sample of students, we find that in terms of both WTP and
WTT, school denomination is a valued amenity. Based on conservative
estimates from the full sample, students on average have a marginal WTP
of $113-8225 per year for attending a college with an affiliation identical
to their own. Analogously, students were willing to travel up to 233-247
kilometers further to attend a college with a matching denomination
(240 kilometers is approximately the distance from Chicago, Illinois,
to Madison, Wisconsin). These figures are large given that the average
payment and distance traveled to colleges were only $59 and 210 kilo-
meters, respectively.

Evidently, students derived high utility from attending colleges with
affiliations matching their personal denominations. Denominational
affiliation was a significant consideration in determining college choice.
This implies that there were substantial returns or gains on the part of
colleges from establishing denominationally specific colleges to cater
to each denomination, and consequently, the entry of colleges would be
increasing the diversity of denominations. The strong revealed prefer-
ences for same-denomination schools suggest high returns to religious
differentiation on the part of the college.

One limitation regarding our data is that our sample mainly consists
of students from the Northeast region (New England in particular),
therefore it is not nationally representative, and the extent to which our
results generalize to the overall student population remains uncertain.

2 This is standard practice in these models, as the ratio is comparable to the marginal rate of
substitution (MRS).
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Nevertheless, we contend that the effect of religious competition on the
market structure of higher education is at least partially explained by the
availability of religion as a dimension of product differentiation.

CONCLUSION

The United States is unique in its absence of state-sponsored reli-
gions and, consequently, the proliferation of religious denominations and
factions in the nineteenth century. In this paper, we examine an unin-
tended consequence of religious diversity on the market provision for
higher education. We built a new database of nineteenth-century colleges
and documented that nearly all private colleges had denominational roots.
Combining this with census data, we provide county-level evidence that
competition within Christian denominations increased the number of
colleges. We argue that horizontal differentiation along denominational
affiliation helped private colleges survive, and we tested key assumptions
with student micro data.

We make progress toward causality by addressing several competing
explanations and incorporating a wide variety of controls. We also show
that going from below to above the median denominational diversity coin-
cided with the timing of college establishments. Our results are further
corroborated by two historical case studies: the Second Great Awakening
and divisions within the Methodist Church. In both cases, the quantitative
and narrative evidence support the notion that religious diversity precipi-
tated the growth of higher education.

There is broad consensus among policymakers and researchers alike
that universities play a significant role in economic development. At a
cross-country level, an exceptional aspect of the contemporary United
States is the strength of its higher education system, in terms of both
the quantity of schools and the quality of those institutions. While the
results in this paper pertain only to the supply of private denominational
colleges, we contend that this historical episode laid the foundation for
the success of American higher education.

The “knowledge” industry remains, to this day, a key feature of
“American Exceptionalism.” U.S. universities dominate global rank-
ings: its top private research universities accumulate considerable
wealth, attract talented students and faculty from abroad, and set the
world’s highest academic standards. This productive system is in part
a consequence of unique circumstances in the nineteenth century: the
absence of state-sponsored religion and the proliferation of Christian
denominations. The relationship between religion and education is rich
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and nuanced, and our findings contribute to the understanding of this
complex relationship in a setting with strong market forces and a divided
church.

REFERENCES

Acemoglu, Daron, Simon Johnson, and James A. Robinson. “The Colonial Origins of
Comparative Development: An Empirical Investigation.” American Economic
Review 91, n0. 5 (2001): 1369-401.

Ager, Philipp, and Markus Briickner. “Cultural Diversity and Economic Growth:
Evidence from the US during the Age of Mass Migration.” European Economic
Review 64 (2013): 76-97.

Ager, Philipp, and Antonio Ciccone. “Agricultural Risk and the Spread of Religious
Communities.” Journal of the European Economic Association 16, no. 4 (2018):
1021-68.

Alesina, Alberto, Arnaud Devleeschauwer, William Easterly, Sergio Kurlat, and Romain
Wacziarg. “Fractionalization.” Journal of Economic Growth 8 (2003): 155-94.

Andrews, Michael. “How Do Institutions of Higher Education Affect Local Invention?
Evidence from the Establishment of U.S. Colleges.” American Economic Journal:
Economic Policy, forthcoming.

Atack, Jeremy. “On the Use of Geographic Information Systems in Economic History:
The American Transportation Revolution Revisited.” Journal of Economic History
73, no. 2 (2013): 313-38.

Bai, Ying, and James Kai-sing Kung. “Diffusing Knowledge While Spreading God’s
Message: Protestantism and Economic Prosperity in China, 1840-1920.” Journal
of the European Economic Association 13, no. 4 (2015): 669-98.

Becker, Gary S., and Kevin M. Murphy. Social Economics: Market Behavior in a Social
Environment. Cambridge, MA: Belknap Press, 2003.

Becker, Sascha O., Steven Pfaff, and Jared Rubin. “Causes and Consequences of
the Protestant Reformation.” Explorations in Economic History 62 (2016): 1-
25.

Becker, Sascha O., and Ludger Woessmann. “Was Weber Wrong? A Human Capital
Theory of Protestant Economic History.” Quarterly Journal of Economics 124, no.
2 (2009): 531-96.

Bellemare, Marc F., and Casey J. Wichman. “Elasticities and the Inverse Hyperbolic
Sine Transformation.” Department of Economics, University of Oxford 82 (2020):
50-61.

Bisin, Alberto, and Thierry Verdier. “‘Beyond the Melting Pot’: Cultural Transmission,
Marriage, and the Evolution of Ethnic and Religious Traits.” Quarterly Journal of
Economics 115, no. 3 (2000): 955-88.

Bittarello, Luca. “Organizing Collective Action: Labor Strife in the U.S. in the 1880s.”
Unpublished Manuscript, 2019.

Bresnahan, Timothy F., and Peter C. Reiss. “Entry and Competition in Concentrated
Markets.” Journal of Political Economy 99, no. 5 (1991): 977-1009.

Burke, Colin. American Collegiate Populations: A Test of the Traditional View. New
York, NY: New York University Press, 1982.

https://doi.org/10.1017/50022050722000481 Published online by Cambridge University Press


https://doi.org/10.1017/S0022050722000481

Sectarian Competition and the Market 41

Cagg, Julia. “The Economics of the African Media.” In The Oxford Handbook of Africa
and Economics: Volume 2: Policies and Practices, edited by Celestin Monga and
Justin Y. Lin, 605-25. Oxford, UK: Oxford University Press, 2015.

Calvi, Rossella, Lauren Hoehn-Velasco, and Federico G. Mantovanelli. “The Protestant
Legacy: Missions, Gender, and Human Capital in India.” Journal of Human
Resources (2020), doi: 10.3368/jhr.58.2.0919-10437R2.

Cantoni, Davide. “The Economic Effects of the Protestant Reformation: Testing the
Weber Hypothesis in the German Lands.” Discussion Papers in Economics 14811,
University of Munich, 2013.

Cantoni, Davide, and Noam Yuchtman. “Medieval Universities, Legal Institutions, and
the Commercial Revolution.” Quarterly Journal of Economics 129, no. 2 (2014):
823-717.

Card, David. “Estimating the Return to Schooling: Progress on Some Persistent
Econometric Problems.” Econometrica 69, no. 5 (2001): 1127-60.

Chan, Roy Y. “Studying Philanthropy and Fundraising in the Field of Higher
Education: A Proposed Conceptual Model.” In Facilitating Higher Education
Growth through Fundraising and Philanthropy, edited by Henry C. Alphin, Jr.,
Jennie Lavine, Stormy Stark, and Adam Hocker, 1-27. Hershey, PA: IGI Global,
2016.

Chaney, Eric. “Revolt on the Nile: Economic Shocks, Religion, and Political Power.”
Econometrica 81, no. 5 (2013): 2033-53.

Chaudhary, Latika, and Jared Rubin. “Reading, Writing, and Religion: Institutions and
Human Capital Formation.” Journal of Comparative Economics 39, no. 1 (2011):
17-33.

Church, R. L., and M. W. Sedlak. The Antebellum College and Academy. Needham
Heights, MA: Simon & Schuster Custom Publ., 1997.

Cinnirella, Francesco, and Jochen Streb. “Religious Tolerance as Engine of Innovation.”
CESifo Working Paper No. 6797, Munich, Germany, 2017.

Easterly, William, and Ross Levine. “Africa’s Growth Tragedy: Policies and
Ethnic Divisions.” Quarterly Journal of Economics 112, no. 4 (1997): 1203—
250.

Findlay, James. “Agency, Denominations, and the Western Colleges, 1830-1860.” In
The American College in the Nineteenth Century, edited by Roger Geiger, 115-26.
Nashville, TN: Vanderbilt University Press, 2000.

Finke, Roger, and Rodney Stark. “How the Upstart Sects Won America: 1776—1850.
Journal for the Scientific Study of Religion 28, no. 1 (1989): 27-44.

. Churching of America 1776—1990. New Brunswick, NJ: Rutgers University

Press, 1992.

. The Churching of America, 1776—2005: Winners and Losers in Our Religious
Economy. New Brunswick, NJ: Rutgers University Press, 2005.

Garlock, Jonathan. “Knights of Labor Assemblies, 1879-1889.” Inter-university
Consortium for Political and Social Research [distributor], 2009-12-01. https://
doi.org/10.3886/ ICPSR00029.v1.

Geiger, Roger. “Research, Graduate Education, and the Ecology of American
Universities: An Interpretive History.” In Graduate Education in the United States
(in the book series Contemporary Higher Education: Graduate Education in the
United States), Part I, Ch. B. New York, NY: Garland Press, 1997.

https://doi.org/10.1017/50022050722000481 Published online by Cambridge University Press


https://doi.org/10.1017/S0022050722000481

42 Xiong and Zhao

———— “The Era of Multipurpose Colleges in American Higher Education.” In The
American College in the Nineteenth Century, edited by Roger Geiger, 127-52.
Nashville, TN: Vanderbilt University Press, 2000a.

. “Introduction.” In The American College in the Nineteenth Century, edited by
Roger Geiger, 5. Nashville, TN: Vanderbilt University Press, 2000b.

Geiger, Roger, and Julie Ann Bubolz. “College As It Was in the Mid-Nineteenth
Century.” In The American College in the Nineteenth Century, edited by Roger
Geiger, 80-90. Nashville, TN: Vanderbilt University Press, 2000.

Gentzkow, Matthew, Jesse M. Shapiro, and Michael Sinkinson. “The Effect of
Newspaper Entry and Exit on Electoral Politics.” American Economic Review 101,
no. 7 (2011): 2980-3018.

Geruso, Michael, and Dean Spears. “Neighborhood Sanitation and Infant Mortality.”
NBER Working Paper No. 21184, Cambridge, MA, May 2017.

Goetzmann, William H. Beyond the Revolution: A History of American Thought from
Paine to Pragmatism. New York, NY: Basic Books, 2009.

Goldin, Claudia. “The Human-Capital Century and American Leadership: Virtues of
the Past.” Journal of Economic History 61, no. 2 (2001): 263-92.

Goldin, Claudia, and Lawrence F. Katz. “The Shaping of Higher Education: The
Formative Years in the United States, 1890-1940.” Journal of Economic
Perspectives 13, no. 1 (1999): 37-62.

. The Race between Education and Technology. Cambridge, MA: Harvard
University Press, 2010.

Haines, Michael R. “Historical, Demographic, Economic, and Social Data: The United
States, 1790-2002.” Inter-university Consortium for Political and Social Research
[distributor], 2010-05-21. https://doi.org/10.3886/ICPSR02896.v3.

Hammond, John L. “Revivals in New York and Ohio, 1825-1835.” Inter-university
Consortium for Political and Social Research [distributor], 2007-07-23. https://doi.
org/10.3886/ICPSR07754.v1

Hastings, Justine S., Thomas J. Kane, and Douglas O. Staiger. “Parental Preferences
and School Competition: Evidence from a Public School Choice Program.” NBER
Working Paper No. 11805, Cambridge, MA, November 2005.

Herbst, Jurgen. From Crisis to Crisis: American College Governments 1636—1819.
Cambridge, MA: Harvard University Press, 1982.

Hornbeck, Richard A. “Barbed Wire: Property Rights and Agricultural Development.”
Quarterly Journal of Economics 125, no. 2 (2010): 767-810.

lannaccone, Laurence R. “Sacrifice and Stigma: Reducing Free-Riding in Cults,
Communes, and Other Collectives.” Journal of Political Economy 100, no. 2
(1992): 271-91.

. “Why Strict Churches Are Strong.” American Journal of Sociology 99, no. 5
(1994): 1180-211.

lannaccone, Laurence, and Eli. Berman. “Economics of Religion.” In The New Palgrave
Dictionary of Economics, edited by Steven Durlauf and Lawrence Blume. New
York: Palgrave Macmillan, 2008.

Iyer, Sriya. “The New Economics of Religion.” Journal of Economic Literature 54, no.
2 (2016): 395-441.

Iyer, Sriya, Chander Velu, and Melvyn Weeks. “Divine Competition: Religious Organ-
isations and Service Provision in India.” CWPE No. 1409, Cambridge University,
Cambridge, UK, May 2014. Available at https://doi.org/10.17863/CAM.4953.

https://doi.org/10.1017/50022050722000481 Published online by Cambridge University Press


https://doi.org/10.1017/S0022050722000481

Sectarian Competition and the Market 43

Jha, Saumitra. “Trade, Institutions and Ethnic Tolerance: Evidence from South Asia.”
American Political Science Review 107, no. 4 (2013): 806-32.

Johnson, C. D. “‘Sectarian Nation’: Religious Diversity in Antebellum America.” OHA
Magazine of History 22 (2008): 14—18.

Kuran, Timur. The Long Divergence: How Islamic Law Held Back the Middle East.
Princeton, NJ: Princeton University Press, 2014.

. “Islam and Economic Performance: Historical and Contemporary Links.”
Journal of Economic Literature 56, no. 4 (2016): 1292-359.

Mazzeo, Michael J. “Competitive Outcomes in Product-Differentiated Oligopoly.”
Review of Economics and Statistics 84, no. 4 (2002): 716-28.

McBride, Michael. “Religious Pluralism and Religious Participation: A Game Theoretic
Analysis.” American Journal of Sociology 114, no. 1 (2008): 77-106.

McCleary, Rachel M. “Protestantism and Human Capital in Guatemala and the Republic
of Korea.” Asian Development Bank Economics, Working Paper Series No. 332,
Manila, Philippines, 2013.

McFadden, Daniel. “The Measurement of Urban Travel Demand.” Journal of Public
Economics 3, no. 4 (1974): 303-28.

Mokyr, Joel. Enlightened Economy. New Haven, CT: Yale University Press, 2009.

Montgomery, James D. “A Formalization and Test of the Religious Economies Model.”
American Economic Review 68, no. 5 (2003): 782-809.

Perlman, Elisabeth R. “Tools for Harmonizing County Boundaries.” Unpublished
Manuscript, 2019. Available at elisabethperlman.net/code.html.

Petralia, Sergio, Pierre-Alexandre Balland, and David L. Rigby. “Unveiling the
Geography of Historical Patents in the United States from 1836 to 1975.” Sci Data
3 (2016): 160074.

Potts, David B. “American Colleges in the Nineteenth Century: From Localism to
Denominationalism.” History of Education Quarterly 11, no. 4 (1971): 363-80.

Prummer, Anja, and Jan-Peter Siedlarek. “Institutions and the Preservation of Cultural
Traits.” CWPE No. 1465, Cambridge University, Cambridge, UK, August 2014.

Putnam, Robert D., and David E. Campbell. American Grace: How Religion Divides
and Unites Us. New York: New York University Press, 2000.

Seim, Katja. “Spatial Differentiation and Market Structure: The Video Retail Industry.”
Ph.D. thesis, Yale University, 2001.

Squicciarini, Mara P. “Devotion and Development: Religiosity, Education, and
Economic Progress in Nineteenth-Century France.” American Economic Review
110, no. 11 (2020): 3454-91.

Squicciarini, Mara P., and Nico Voigtlinder. “Human Capital and Industrialization:
Evidence from the Age of Enlightenment.” Quarterly Journal of Economics 130,
no. 4 (2015): 1825-83.

Stone, Lawrence. “Literacy and Education in England 1640-1900.” The Past and
Present Society (1968): 69—139.

Tewksbury, Donald G. “The Founding of American Colleges and Universities before
the Civil War.” Ph.D. thesis, Teachers College, Columbia University, 1932.

United States—Office of Education. Annual Report of the Commissioner of Education.
Washington, DC: U.S. Dept. of Health, Education, and Welfare, Office of
Education; GPO, 1870.

United States—Office of Education. Biennial Survey of Education In the United States.
Washington, DC: GPO, 1930.

https://doi.org/10.1017/50022050722000481 Published online by Cambridge University Press


https://doi.org/10.1017/S0022050722000481

44 Xiong and Zhao

Urquiola, Miguel. Markets, Minds, and Money: Why America Leads the World in
University Research. Cambridge, MA: Harvard University Press, 2020.

Walrath, Michael W. “Entry Models Applied to Churches: Could Protestants Use a
Catholic Bishop to Solve Excess Entry?” Journal of Industrial Economics 64, no.
3 (2016): 557-88.

Woodberry, Robert. “The Missionary Roots of Liberal Democracy.” American Political
Science Review 106, no. 2 (2012): 224-74.

Xiong, Heyu, and Zhao, Yiling. “Sectarian Competition and the Market Provision of
Human Capital.” Ann Arbor, MI: Inter-university Consortium for Political and
Social Research [distributor], 2022-11-19. https://doi.org/10.3886/E183101V1

https://doi.org/10.1017/50022050722000481 Published online by Cambridge University Press


https://doi.org/10.1017/S0022050722000481

