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Abstract 

A significant literature demonstrates that the presence of historic missionary societies — 
especially Protestant societies — during the colonial period is significantly and positively 
associated with increased educational attainment and economic outcomes. However, we know 
less about the mechanisms underlying the long-run consequences of institutions, as it is 
commonly very hard to disentangle direct effects from indirect effects. One clear way to do so, 
however, is to explore the long term impact of missionary influence in places in which the direct 
beneficiaries of missionary education are no longer present. The present paper considers one 
such region, the Anatolian region of the Ottoman Empire. Due to the ethnic violence and 
population movements at the start of the 20th century, the newfound Turkish nation-state was 
largely religiously homogenous. This provides us with a unique situation to empirically assess 
the long-run indirect effects of Christian missionary societies on local human capital. For this 
purpose, I present an original dataset that provides the locations of Protestant mission stations 
and schools, Ottoman state-run schools, and Armenian community schools contained within 
Ottoman Anatolia between 1820 and 1914. Contrary to the common association found in the 
literature, this study does not find missionary presence to be correlated with modern-day 
schooling. Rather, I find that regions with a heightened missionary presence and an active 
Christian educational market perform better on the Gender Parity Index for pre-tertiary schooling 
during both the Ottoman and Turkish periods. 
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Introduction 

A significant literature demonstrates that the presence of historic missionary societies — 

especially Protestant societies — during the colonial period is significantly and positively 

associated with increased educational attainment and positive economic outcomes (Bolt and 

Bezemer 2009; McCleary and Barro 2019; Bai and Kung 2015). In most of these works, scholars 

claim that the transfer of human capital to local populations through the provision of schools, 

literacy campaigns, and vernacular translations of religious texts explains this relationship. Yet, 

it is also possible that missionaries affected long-term educational trends more indirectly 

through, for example, demonstration effects or spurring educational competition (Woodberry 

2007). It is very hard to disentangle direct from indirect effects, especially for historical analyses 

that have limited data on missionary influence and educational outcomes. This task is not 

impossible, however. One potential way to do so is to explore the long term impact of missionary 

influence in places in which the direct beneficiaries of missionary education are no longer 

present. 

To explore the indirect effect of missionaries on education, I study the educational legacy 

of American Protestant missionaries working amongst Ottoman Armenians in the late-nineteenth 

and early-twentieth centuries. In line with previous studies, I explore the long-term relationship 

between the exposure to historical Protestant missions and present-day district-level educational 

outcomes. Unlike previous research, however, I narrow my focus to human capital spillovers 

across ethno-religious lines. Missionaries were banned from converting Muslims in the Ottoman 

Empire and concentrated most of their efforts on the conversion and education of the indigenous 
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Ottoman Armenian population.1 The missionary legacy in Turkey is difficult to pin down for the 

precise reason that large swaths of Armenian communities were destroyed and displaced as a 

result of the Armenian Genocide during World War I (WWI). The Turkish nation-state 

established in the former empire’s core territories after WWI was religiously homogenous due to 

the large scale ethnic violence and forced population movements of the early twentieth century. 

The mass expulsions of Armenians and Greeks led to an almost complete removal of these 

communities over a short time span, so that by 1927, 99 percent of the newly founded Turkish 

Republic registered as Muslim. Moreover, as a consequence of the early educational reforms of 

the early republican state, missionary schools were placed under government scrutiny and their 

operations severely curtailed.2 This provides us with a unique situation well suited to empirically 

assess the long-run indirect effects of missionary societies on local human capital. 

Losing a significant portion of missionary schools and highly educated minority groups 

undoubtedly led to a setback in education and literacy in the short-term in Turkey (Georgeon 

1995: 173).3 However, whether regions with prolonged exposure to missionary societies would 

maintain their educational lead long after the expulsions is a question with no straightforward 

answer. For one, missionary effects on education could have persisted through either supply or 

1 The American Protestant missionaries also founded a Greek and Jewish Mission in the region in the 

early nineteenth-century. However, both these missions were limited in success and disbanded in 1844 

and 1855 respectively. 

2 According to a law based on March 23 1931, Turkish citizens were required to attend Turkish schools 

for primary education. As a result of the new regulation, over 1,200 missionary primary schools were 

closed down overnight and only higher levels of missionary education were allowed to continue their 

operations in the new Turkish Republic. 

3 Each non-Muslim religious community in the Ottoman Empire was responsible for educating its own 

children at the primary level. The average enrollment rate in state-run Muslim primary schools at the turn 

of the century was around 40 percent less than that found in Christian schools (Alkan 2000). 
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demand mechanisms. It is possible, for instance, that missionary education during the Ottoman-

era had human capital spillover effects whereby the Muslim population living in close vicinity to 

missionary stations began to undergo changes in attitudes and behaviors, placing a greater value 

on education (cf. Miho, Jarotschkin, and Zhuravskaya 2019). Missionary effects on education 

could have also been sustained by spurring the Ottoman state’s investment in schooling in places 

with a more active Christian educational landscape. Through some combination of competition 

and norm diffusion, the legacy of missionaries could have been sustained through indirect 

channels even after the removal of the Armenian population. That being said, it is also equally 

possible that the removal of Armenians and missionary schools created a shock that could have 

had a persistent negative impact on education in Turkey today. Scholars studying the 

consequences of forced expulsions of high-skilled minorities generally find the removal of 

populations to detrimentally affect the educational development of host countries (Waldinger 

2010; Acemoglu, Hassan, and Robinson 2011). Others, in turn, have attributed the slow 

convergence in human capital between ethnic groups to “ethnic capital” – that is, the quality of 

the ethnic environment and the average skills of the parental generation of the ethnic group in 

which the child grows up (Borjas 1992). Consequently, whether a positive missionary legacy can 

be measured in the long-run in the absence of their target population is an empirical question 

that, so far, has not been rigorously addressed. 

To evaluate long-term missionary legacies, I build and geocode an entirely new historical 

Geographic Information Systems (GIS) dataset of Protestant mission settlements and Gregorian 

Armenian schools in Ottoman Turkey between 1820 and 1914. To this I add district-level 

Ottoman census information and current locality-level information from 2010 on the share of the 

population with primary and secondary education in Turkey. Using this novel dataset, this article 
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begins by evaluating the impact of Christian schooling for contemporary educational attainment 

at different levels. I show that districts with a higher concentration of missionaries in the past do 

not have higher levels of contemporary educational attainment. That being said, I find evidence 

of a missionary legacy in Turkey working through indirect channels. In the second part of the 

article, I show that missionary presence and missionary-triggered religious competition had long-

term effects on reducing the gender gap in present-day primary and secondary education. I 

provide evidence that this relationship very likely reflects the causal effects of educational 

competition rather than selection bias. My baseline results are robust to the inclusion of potential 

geographic, climatic, commercial and historical factors that might also have influenced 

educational development in Turkey. 

In Section 6, I examine specific mechanisms through which missionary orders might 

have indirectly affected long-term educational development. In particular, I check whether an 

active Christian educational market explains the supply and demand of female Muslim education 

during the Late-Ottoman period. I find that exposure to Protestant missionaries and an active 

Christian educational environment both shaped Ottoman efforts to build schools and induced 

local shifts in gender norms even before the large-scale expulsions in Anatolia. I provide 

evidence that regions with a heightened missionary presence and an active Christian education 

market had a larger number of primary and secondary Muslim schools, higher levels of female 

attendance and performed better on the gender parity index for Ottoman Muslim primary 

schools. 

These findings allow us to interrogate both the established assumptions about missionary 

presence and historical development. They also help us specify the mechanisms through which 

the established missionary legacies are felt today. By removing the direct effects of missionary 
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education, we are better able to isolate the indirect effects of missionary education for 

populations that were not directly targeted by their proselytizing efforts. 

II. Related Literature

In The Protestant Ethic and the Spirit of Capitalism, Max Weber argued that a “Protestant 

ethic” was instrumental for the formation of capitalism and economic progress in Western 

Europe (Weber 1978). Following this seminal work, scholars have tried to grapple with the 

question of why Protestant regions of the world are more prosperous compared to their Catholic 

counterparts (e.g., Glaeser and Glendon 1998). Max Weber’s interpretation rested on the idea 

that Protestant notions of salvation by grace propelled believers to work harder and save money 

to show they were chosen by God. More recently, scholars have proposed an alternative 

explanation, stressing the role of education and a human capital channel in fostering economic 

development (Becker and Woessmann 2009). This theory rests on the assumption that 

Protestants placed a higher value on education (Boppart, Falkinger, and Grossmann 2014). 

Scholars argue that higher schooling rates for Protestants in the past translated into higher 

economic prosperity today. Similarly, both cross-country (Hall and Jones 1999) and within-

country (Gennaioli et al. 2012) evidence supports the proposed link between human capital and 

prosperity. Further aiding this interpretation is the finding that early investment in human capital, 

once established, can have large and long-lasting effects on educational outcomes (Engerman, 

Mariscal, and Sokolof 2009; Huillery 2009). To cite one example, Gallego (2010) finds that 

primary enrolment in 1900 explains around 63 percent of cross-national variations in educational 

attainment figures today. 

A related literature argues that the presence of historical missionary societies is associated 

with an increase in socio-economic standards. In the case of education, missionary investments 
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in literacy and schooling propelled human capital formation within indigenous populations, 

prompting the intergenerational transmission of both knowledge and aspirations for education, 

which manifested in strong and persistent effects on increased educational attainment (McCleary 

and Barro 2019; Calvi, Mantovanelli, and Hoehn-Velasco 2019; Bolt and Bezemer 2009). 

Furthermore, these works argue that missionaries unequally affected their target male and female 

populations. A number of studies claim that the most significant contribution of Protestant 

missionary education was women’s emancipation, which manifested itself in comparatively 

larger educational gains for women when compared to men (Nunn 2014; Fourie, Ross, and 

Viljoen 2014).4 

Overall, these studies highlight the importance of early educational investments for 

contemporary development measures. Yet, the greater part of this literature lacks clarity 

regarding the mechanisms underlying the long-run consequences of historical educational 

institutions. Scholars propose two distinct channels for the transmission human capital from 

missionaries to local populations. The first cluster of explanations can be labelled as direct 

effects and captures a host of mechanisms that flow from direct contact with missionaries. The 

arguments falling under this umbrella highlight religious conversion and Westernization (Calvi, 

Mantovanelli, and Hoehn-Velasco 2019), the diffusion of Western knowledge and norms (Bai 

and Kung 2015; Cagé and Rueda 2016; Waldinger 2017) and investments in schooling 

infrastructure by missionaries (Calvi, Mantovanelli, and Hoehn-Velasco 2019; Bolt and Bezemer 

2009; Castelló‐ Climent, Chaudhary, and Mukhopadhyay 2017; Waldinger 2017; Wietzke 2015) 

as the key mechanisms for long-run education development. A second group of scholars stress 

4 This finding receives support from more general studies of Protestantism. Becker and Woessmann 

(2008), for example, find that Protestantism was an important factor in the advancement of female 

education in nineteenth-century Prussia. 
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indirect channels, specifically the role of competition or emulation in popularizing educational 

innovations introduced by Protestant missionaries to broader segments of the population 

(Lankina and Getachew 2013; Gallego and Woodberry 2010; Woodberry 2012; Trejo 2009; 

Woodberry and Shah 2004; Wantchekon, Klašnja, and Novta 2014). This view is supported by 

recent studies of plural religious economies which claim that competition ensuing from the 

entrance of “new” Christian denominations promoted the provision of public goods in the West 

(Xiong and Zhao 2019; Dittmar and Meisenzahl 2020; Finke and Stark 1988). These two 

channels of influence on contemporary educational development are categorically distinct, yet 

few have tried to measure their effects separately. The main reason for this is that it is often hard 

to disentangle the direct effect of missionary education from the indirect. One way to clearly do 

so is exploring the consequences of missionary activities in places where missionaries and their 

target populations are no longer present. 

This study considers Protestant missionary activities in Ottoman Turkey. Due to the 

removal of the Armenian population and closure of the bulk of missionary schools in the Turkish 

Republic, the legacies of Protestant missionaries should not work through direct channels. 

Rather, the case of Turkey provides us with a unique opportunity to separate direct effects from 

indirect effects and examine whether the impact of the latter can be observed in Turkey. If 

indirect effects exist, their influence should manifest through processes of emulation, reflected 

not only in an increase in the supply of schooling but also in a greater desire for education. 

Scholars of poverty and aspirations have found that social interactions with skilled neighbors 

raise parental aspirations for their children, inducing them to invest more in their education 

(Dalton, Ghosal, and Mani 2016; Mookherjee, Ray, and Napel 2010). This argument goes hand-

in-hand with other forms of human capital spillovers: “peer group effects,” “social interactions” 
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and “neighborhood effects” (Case and Katz 1991; Sanso‐ Navarro, Vera‐ Cabello, and 

Ximénez‐ De‐ Embún 2017). Using a longitudinal dataset from Benin, Wantchekon, Klašnja, 

and Novta (2014) show that descendants of uneducated people in villages with missionary 

schools do better than those in villages with no schools. Scholars have found these human capital 

externalities to manifest themselves both within and across ethnic and religious groups (Cutler 

and Glaeser 1997; Glaeser et al. 1992).  

Finally, this research speaks to debates within Ottoman historiography. Recent 

contributions to the study of Ottoman education recognize that the perception of threat from 

missionaries and the relative educational deprivation of Muslims in relation to Christians 

significantly shaped the inauguration of and later investments in an empire-wide compulsory 

public education system (Evered 2012; Deringil 1998; Fortna 2002). Thus, a desire for an 

education of better quality by local Muslims could have been complemented by an indirect 

influence on the supply side. In analyzing the indirect effects of missionary activities, I hope to 

uncover whether this understanding has empirical backing and whether these legacies can be 

observed today. 

III. Historical Context

A. Protestant Missionary Education

The late-eighteenth and early-nineteenth century Protestant religious revivals (also known as the 

“Second Great Awakening”) galvanized American Protestants into finding new denominations, 

benevolent societies, and missionary organizations. The American Board of Commissioners for 

Foreign Missions (ABCFM) was one of the most influential missionary societies born out of this 

period. Propelled by evangelical zeal of the time, the ABCFM set itself the goal of 

“promulgating Christianity among the heathen” (ABCFM 1834: 67) of the world. After 
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expanding its networks to Bombay, Ceylon, and the Hawaii, the ABCFM missionaries turned 

their attention to the Ottoman Empire and the Holy Lands it ruled over.   

The ABCFM work in the Ottoman Empire began in 1820 when two missionaries, Levy 

Parsons and Plinky Fisk, landed in Izmir (Smyrna). The first generation of ABCFM missionaries 

were interested in converting the Jews and Muslims of the Ottoman Empire. However, when 

these efforts did not produce the desired results, the missionaries in 1856 decided to turn the bulk 

of their attention to the Gregorian Armenians.5 This strategic shift turned the missionary gaze 

away from the coastal regions, inhabited by Muslims, Jews and Greeks, onto the hinterlands of 

Anatolia where the majority of Armenians lived. In these regions the missionaries established an 

extensive network of schools catering to all levels as a way of attracting local populations to their 

religious message. They opened kindergartens, primary and secondary schools in many towns 

and villages. They also founded several institutions of higher learning: Central Turkey College in 

Antep (1876), Euphrates College in Harput (1878), Central Turkey Girls’ College in Maraş 

(1880), and Anatolia College in Merzifon (1886). By the turn of the century, the American Board 

of Foreign Missions had rapidly expanded its operations in Asiatic Turkey to include 12 stations 

and 270 outstations headed by 145 missionaries, 811 native workers and 1,266 schools at all 

levels catering to approximately 60,000 students (Dwight, Tupper, and Bliss 1904: 31). 

Missionary schools were amongst the first purveyors of modern education6 in the 

Ottoman Empire and offered an education of good quality. They provided modern curricula and 

5 Gregorian Church is also referred to as the Armenian Orthodox Church or the Armenian Apostolic 

Church. 

6 Modern school systems are characterized by: 1) a more or less differentiated school system with 

subdivision into classes, levels, types, and graduate qualifications, 2) teaching according to a prearranged 

curriculum, and 3) a systemic differentiation between teaching and learning (Adick 1992). Prior to the 

late-eighteenth century, the Ottoman Empire did not contain schools that fit this description. 
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innovations such as science laboratories, programs for girls, co-education, kindergartens, and 

demonstrated farm schools. There were also pivotal in introducing technological advancements 

— such as textbooks, blackboards, reading cards, desks, chairs — into Ottoman classrooms. The 

study of the Bible occupied a central place in missionary education. The Protestant principle of 

sola scriptura stressed the individual’s right and need to read the Bible; this meant that spreading 

literacy and reading the Bible in the vernacular became central components of missionary 

education. Attesting to this focus, it is reported that 85 percent of Ottoman Protestants could read 

and write in the 1870s (Masters 2009: 387). The religious focus of missionary education was 

complemented by regular classes on history, literature, mathematics, science, economics, logic 

and philosophy (Merguerian 2006). 

One of the most significant educational innovations of American missionaries in the 

region was the provision of education for women. ABCFM missionaries opened a girls’ day 

school in Istanbul in 1832, and later transplanted similar institutions to remote Anatolian 

villages. Attempts to expand education to women was initially met with hostility from 

established elites of Eastern Christian churches. However, this began to change as the popularity 

of these schools grew. Ottoman Christians realized that the failure to provide an education of 

equal footing would leave their girls under the influence of Protestant missionaries. Reflecting on 

the state of education in the city of Van at the end of the nineteenth century, British traveler 

H.F.B. Lnych wrote: 

 There can be little doubt that the Armenian schools are greatly benefited by competition 

with the less fashionable American institutions. They at least receive a certain stimulus 

and some new ideas. This is notably the case in respect of their schools for girls, which 

owe their development to the American example (Lynch 1901: 95). 
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This sequence of events was representative of the interactions Protestant missionaries had 

with the established elites of the Eastern Churches. Greek, Armenian, and Bulgarian hierarchies 

all fought Protestant missionary inroads into their membership. Armenian schools were, in turn, 

frequently perceived by the missionaries as “established in imitation or rivalry” (ABCFM 1869: 

6). Yet, at the same time, education for the missionaries was “a race” (Barnum 1890) or “a case 

of the survival of the fittest” (Barnum 1891). Given that both the Gregorian schools and the 

Protestant schools were targeting a common base, the success of one side invited completion and 

reform. 

B. Gregorian Armenian Education

The Ottoman State was ruled based on the principle of Islamic Law (shariah). This meant that 

the Ottoman administration regarded Christian and Jewish populations as peoples of the book 

(dhimmī), and accorded them semi-autonomous status in their community affairs. This allowed 

these communities to maintain their language and traditions within their own schools and to 

resort to community courts to resolve their legal disputes. Yet, despite the institutional space 

available to realize indigenous Christian schooling, it was not until the eighteenth century 

formalized schooling system developed among the Armenian community in the Ottoman Empire 

(Somel 2007). 

Many of the early Armenian schools were funded by powerful amiras (Armenian 

notables) and provided a predominantly religious education geared towards the children of the 

religious or economic elite (Barnum 1893; Somel 2005: 254-55). This began to change as 

progressive Armenians started challenging the established sarraf-amira hierarchy7 and vying for 

7 The sarraf-amiras were composed of bankers, merchants and money-lenders and given their dominant 

position in society were interested in preserving the status quo. The technocrat-amiras on the other hand, 
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power over the Armenian Patriarchate. A group of Armenians who had been educated in Europe 

— referred to as the Young Armenians — labored to reform the Armenian educational system 

(Artinian 1988). In 1853, under the auspices of the Armenian Patriarchate, members of the 

Young Armenians established the National Educational Council. The Education Council was 

tasked with training teachers, preparing textbooks, and holding annual examinations (Lynch 

1901: 457). The council was incorporated into the Political Assembly after the promulgation of 

the Ottoman Armenian National Constitution in 1862, and was crucial for the systemization of 

Armenian education in the Ottoman Empire. 

Thus, starting in the 1860s, the Armenian Church led a concerted effort to expand its 

educational efforts beyond the confines of large metropolises. According to a survey conducted 

by the Armenian Patriarchate in 1834, there were 120 Armenian elementary schools in various 

parts of Anatolia (Ergin 1977: 753). By the 1870s, the number of Armenian schools in the 

provinces had more than quadrupled (Young 2001: 97). One crucial factor that propelled the 

Armenian community to invest in mass education and modernize its schooling system was the 

challenge the Armenian church received from the American Protestant missionaries. The 

doctrinal differences between the two camps (Chopourian 1972) and the subtraction of tax-

paying members of the Gregorian community (Davison 1973: 118) generated significant tensions 

between the two camps. This forced the Armenian Patriarch to publish a bull of 

excommunication and anathema in 1846 barring all Armenians who were known to have 

dealings with Protestants from the Armenian Church. As a result, the Evangelical community 

was forced to seek official millet status and create its own community institutions. The official 

recognition of Protestant millet in 1850 undermined the unifying power of the Church (Kassouny 

held official Ottoman posts and were interested in curtailing the power of the sarrafs, and thus were 

supporters of reform (Barsoumian 1982). 
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1931: 25; Richter 1910: 112) and challenged the overlap between race and religion in the 

Empire. Following this event, the relations between the Armenian Church and Protestant 

missionaries started to evolve from persecution to competition. Crosby Howard Wheeler, a 

Protestant missionary stationed in Harput (modern-day Elazığ), summarizes the nature of this 

newfound competition as follows: 

But our efforts and those of the Protestant churches and communities, have likewise 

awakened the public spirit of the remaining Armenians, and the fears of their 

ecclesiastics, lest we get away all their adherents, so they too open schools, and in other 

ways teach the people…Most of the schools sustained by the Armenians may fairly be 

put to the missionary credit, since, to say nothing of the fact that their opening schools at 

all is owning to missionary influence, the great majority of them now kept open merely in 

opposition to Protestant schools, and would be closed if these were to cease (Wheeler 

1868: 120). 

The modernizing reforms that were carried out by the Armenian community in the first 

half of the nineteenth-century were mostly elite driven projects carried out by Armenians living 

in and around Istanbul. When Protestant missionaries entered the Ottoman educational market, 

upper-class male Armenian education was already established and provided by amira-funded 

Armenian schools and French Catholic missionary schools in Istanbul. Thus, in order to carve 

out a meaningful share of the educational market, Protestant missionaries concentrated their 

efforts on women, the poor and other socially marginalized members of the community for 

conversion. The entrance of Protestant missionaries into the educational market pressured the 

Armenian Patriarchate to expand its educational efforts into Eastern Anatolia and formalize a 

school system catering to all social classes and sexes. Ottoman provincial yearbooks show that 
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Armenian and Protestant missionary schools were often built in the same year or in quick 

succession of one another (e.g., Taşkın 2013). Accompanying this quantitative change was the 

qualitative transformation of the Gregorian Armenian classroom. In order to remain competitive 

in the educational market and stop students from defecting to Protestant missionary schools, 

Armenian schools adopted many innovations introduced by missionaries. They started using 

standardized curriculums, printing textbooks, opening co-educational and girls’ sc hools and 

started prioritizing the vernacular over classical Armenian (Amasyali 2020). Thus, the spread of 

Protestant competition motivated Armenian elites to promote an education of higher quality for 

all social groups within the Armenian community. The question remains, however, whether this 

educational expansion had long-term effects on education in Ottoman Turkey given the 

subsequent removal of both Armenians and missionaries, an issue I now explore. 

IV. Data and Sources

To explore the indirect effects of missionary education, I use spatial analysis techniques to 

explore whether the presence of missionary and Gregorian schools and competition between both 

are related to subsequent levels of education. Spatial analysis techniques are an increasingly 

popular tool in examining the impact of historical missionary societies on modern societies (e.g., 

Calvi and Mantovanelli 2018; Castelló‐ Climent, Chaudhary, and Mukhopadhyay 2017; 

Waldinger 2017). This method is particularly instrumental to understanding the legacies of 

historical institutions because it allows researchers to combine spatial representation of 

substantive information from diverse time periods. This study contributes to this field and 

emerging methodology by examining the effects of historical educational competition in 

Ottoman Turkey on contemporary education measured as educational attainment of the 

population for elementary and high schools. The statistical component of my analysis is based on 
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an original GIS dataset, covering all relevant educational institutions, the religious distribution of 

the population according to the 1893 Ottoman Census, and contemporary regional educational 

attainment figures. 

A. 1893 Ottoman Census and Administrative Divisions

The first step in the data collection process consists of mapping nineteenth-century 

demographic data onto historically accurate administrative boundaries. For the construction of 

historical population measures, I use the data reported by the Population Census of the Ottoman 

Empire conducted between 1881-1893 (Karpat 1985), excluding Ottoman regions that fall 

outside the boundaries of the modern Turkish republic. Excluded from my analysis is also the 

Sanjak of Kars, which was under Russian jurisdiction from 1878 to 1918.8 I then develop a 

geographical component of the 1893 Ottoman Census as a GIS dataset to gather, manage, and 

process the different geographic and statistics files to be created. Tanzimat-era Ottoman census 

data production used three spatial levels: (1) vilayet (province), (2) sanjak (sub-division), and (3) 

kaza (district). As the first two levels are too expansive spatially to produce refined research 

results, I arrive at the Ottoman kaza as my preferred unit of observation. 

The 1893 Census reports the distribution of the population according to sex and religion 

at the kaza level.9 Several scholars have recognized these figures as the most reliable population 

figures of the nineteenth century (Elibol 2007; Karpat 1985). There are several additional reasons 

8 As a result of the occupation of Kars by the Czarist Russia, most Ottoman schools in the region were 

shut down (Ortaylı 1978; Topçu and Kop 2017). Thus, it is not possible to meaningful compare the 

legacies of educational competition in this region to those that remained under Ottoman rule. 

9 There are a few vilayets (provinces) – namely, Bitlis, Erzurum, Mamuratülaziz and Halep –  where the 

1893 census counts are not provided for the all constituent kazas. In order to complete the missing 

information for these provinces, I relied on vilayet salnames (provincial yearbooks) that were compiled 

around the time of the 1881-1893 census. 
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for selecting this census over other censuses. To begin, the 1893 Census is the first official 

census to count both males and females. While previous censuses did exist, these records were 

produced primarily for military purposes and thus counted only males. Efforts to approximate the 

total population (including women) could lead to biased results. Secondly, many early census 

counts were disrupted by wars underway in the Ottoman state during the nineteenth century. For 

example, the first organized attempt to count the Ottoman population was spearheaded by the 

Porte10 in 1829, only to be abandoned shortly thereafter with the outbreak of the Ottoman-

Russian War. This census covered only ten eyalets (provinces), leaving a great number of 

villages in those eyalets uncounted. Lastly, the 1893 Census is uniquely valuable in that it 

predates the ethno-religious violence that drastically altered the distribution of minorities in the 

region. The Hamidian Massacres (1894-1896) and the Armenian Genocide (1915) led to the 

decimation of large swaths of the Armenian and other Christian groups in the Ottoman Empire. 

Those who could escape this onslaught converted to Islam, migrated to larger cities, or sought a 

new life in Europe, North America, and Latin America. Taken together, these reasons point to the 

1893 Census is the earliest and most reliable census to document the population in Ottoman 

Turkey. 

In order to map the Ottoman kazas captured in the 1893 Census onto modern Turkish 

districts, I used the 1899 map created by R. Huber, which contains the administrative and 

political divisions of the Ottoman Empire. The map was georeferenced to the surface of the earth 

and fit a modified “TUREF / LAEA Europe” projection.11 Based on this map, I manually traced 

10 The Porte (or Sublime Porte) is a term used to describe the central government of the Ottoman Empire. 

Also known as Bab-ı Ali. 

11 The TUREF / LAEA projection uses the Turkish Reference Frame (TUREF) geographic as its base 

coordinate reference system and the Europe Equal Area 2001 (Lambert Azimuthal Equal Area) as its 



17 

the administrative boundaries of all kazas contained within the 1893 census using tools in 

ArcGIS.12 The next stage consisted of creating three sets of files. The first set contains kaza 

boundary files comprising 332 polygons, which allow for the spatial processing of census data. 

The file also serves to reconstitute an upward hierarchy of census geography: kaza, sanjak, and 

vilayets. Along with the kaza geographic files, two sets of statistical files that are linked to kaza 

and sanjak polygons were also created.   

There is yet to emerge a standardized way of linking the names of historical sites and 

current gazetteers (Berman, Åhlfeldt, and Wick 2016). In order to match each modern Turkish 

district (~957) to an Ottoman district (~332), I used the historical gazetteer of the Ottoman 

Empire compiled by Sezen (2017). A significant majority of the administrative borders of the 

kazas were altered when the core region of the Ottoman Empire was succeeded by the Turkish 

Republic. The Ottoman gazetteer provides an index of 120,000 places from the reign of 

Suleiman the Magnificent, documenting the changing administrative boundaries of these historic 

localities. This record allows me to search for the names of modern Turkish districts (ilçe) and 

identify the Ottoman kaza to which they once belonged to. Due to the fact that Ottoman kazas 

were generally larger than modern Turkish districts, in most cases, I had multiple modern 

districts that matched with a single Ottoman kaza. Furthermore, for certain modern districts, it 

was not possible to identify the historic kaza or sanjak that these areas belonged to – in large 

part, because the given locality was created after the founding of the Turkish Republic and 

therefore did not exist in the Ottoman times. For such districts, I relied on the geographic 

projection. The TUREF / LAEA is the recommended form of projection for the Turkey where true area 

representations are needed. 

12 Between 1893 and 1899, some kazas were disaggregated or integrated into other regions. For these 

locations, I relied on provincial yearbooks to trace how the geographical boundaries reflected in the 1899 

map appeared in 1893. 
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coordinates of the district capital as an approximation. Figure 1 presents the share of the 

Armenian population in Ottoman Turkey according to the 1893 Ottoman Census. 

[Figure 1 about here] 

B. Historical Schooling Data

1. Protestant Missionary Stations and Schools.

For the present study, the exact locations of historical mission stations and outstations are 

not provided. Past studies have used mission atlases such as the Atlas of Protestant Missions, 

Atlas Hierarchicus or the World Atlas of Christian Missions to obtain information on the 

locations of missions. Yet, these sources are known to omit many locations where missionaries 

and native workers operated, and can potentially yield biased results. Hence, I rely instead on 

archival missionary sources, such as annual reports, letters and diaries housed at the Archives of 

the ABCFM at Houghton Library, Harvard University.   

Based on the names provided in these missionary publications, I found the exact 

geographic coordinates of 430 historical mission main stations and out-stations contained within 

the borders of modern-day Turkey.13 If the mission station became a present-day locality, I found 

its coordinates using online geocoding tools. A small minority of locations were cases wherein 

the name had remained relatively stable from the late Ottoman period to the consolidation of the 

modern Turkish state (e.g. Adabazar vs. Adapazari). More often, the location of former mission 

stations had changed in name or ceased to exist. One study finds that around 35 percent of all 

villages in Turkey experienced a name change since the establishment of the Turkish Republic in 

1923 (Tunçel 2000). Part of this was the result of “toponymical engineering” (Öktem 2008), 

13 The Atlas of Protestant Missions, on the other hand, reports the Mission to Turkey consists of 21 main 

stations and 295 outstations, without providing station names or locations. The map for Asiatic Turkey in 

the Atlas of Protestant Missions records the exact locations of 22 stations in Asia Minor. 
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which aimed to erase the memory of an ethnically, religiously and linguistically diverse past – 

especially, in Eastern Anatolia. For these locations, I consulted a variety of sources (Hewsen and 

Salvatico 2001; Kévorkian and Paboudjian 2012; Nişanyan 2010) and relied on data 

triangulation (Denzin 1989) to aid the process of geocoding missionary stations. In total, I was 

able to track down the coordinates for 97 percent of the missionary stations referenced in 

ABCFM annual reports.  

The dataset contains 17 mission main-stations and 413 out-stations in total. For each 

station, I recorded the corresponding main station, regional mission, kaza, and vilayet that it 

belonged to. I also noted any variations on the name of the location, as well as the longitude and 

latitude of each location. To discern the differences between missionary educational activities 

and their broader evangelical work, I also collect data on the schools Protestant missionaries 

founded in Ottoman Turkey. This data comes from Gülbadi Alan (2015) work on American 

Protestant schools in the Ottoman Empire. Using the information described above in conjunction 

with census data from 1893, I calculate two different measures of missionary density for each 

kaza: Missionary Schools per 1000 people and Missionary Stations per 1000 people.14 Figure 2 

shows the geocoded locations of all missionary stations contained within the borders of modern 

Turkey. 

[Figure 2 about here] 

2. Gregorian Armenian Schools

The data for the Armenian schools comes from the Cultural Heritage Map of Turkey 

created by the Hrant Dink Foundation (https://turkiyekulturvarliklari.hrantdink.org/en). The map 

carefully records Armenian, Greek, Syriac, and Jewish socio-cultural and spiritual life in 

14 Given that Protestant Missionaries primarily tried to convert members of East Christian churches, my 

population figure is the number of number of non-Muslims reported in the Ottoman Census of 1893. 

https://turkiyekulturvarliklari.hrantdink.org/en
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Ottoman Turkey. Information on public buildings such as churches, schools, monasteries, 

cemeteries and hospital was created relying on primary and secondary sources. The online map 

contains the exact locations of 1252 Gregorian Armenian schools built during the Ottoman 

period. Using this source, I compute the exact number of schools in each kaza using tools in the 

ArcGIS software. Similar to the previous sections, I then calculate a “schools per capita” 

measure using the Armenian population figures in the 1893 Census. Figure 3 details the 

geocoded locations of all Gregorian Armenian schools in the Ottoman Empire. 

[Figure 3 about here] 

3. Competition Measure

Informed by the historical outline provided in Section 3, I also consider the competition between 

Protestant missionary and Armenian schools as an explanatory variable. In order to capture the 

intensity of local Christian competition, I rely on the geo-coded locations of nineteenth-century 

Gregorian Armenian schools and Protestant missionary stations. Taking advantage of the 

geographic scale of this data it is possible to determine the places where these two types of 

schools existed within a 5 km radius of one-another. I then calculate how many competitive 

dyads there are in each kaza. Finally, using the number dyads, I come up with a “competition per 

capita” figure for each kaza. 

4. Outcome Measures

Throughout this article, I examine the relationship between the location of American Protestant 

and Gregorian Armenian institutions and contemporary pre-tertiary educational attainment. The 

central long-term outcome measures used in this article is educational attainment for elementary 

and high school education in modern-day Turkey. For each level this is the share of the 

population above age 14 that has received elementary or high school education. The education 
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data is obtained from the Turkish Statistical Institute (TÜİK) for the year 2010. Building on the 

district matching techniques detailed in the previous sections, I merge the contemporary 

educational figures with my GIS dataset. Additionally, using these figures, I calculate a gender 

parity index (GPI) for each educational level measured as the ratio between the absolute number 

of female and male population with a given degree in 2010.15 

C. Control Variables

In order to account for potential exogenous drivers of public schooling being established in more 

urbanized or physically accessible areas, I construct several measures of demographic, 

geographic and climatic attributes. I rely on the share of Christians living in a given district in 

1893 as my proxy for ethno-religious diversity. The basis for selecting this measure over other 

more nuanced calculations of ethnic diversity is that one of my primary independent variables, 

missionary presence, altered the composition of religious diversity in the region.16 Furthermore, 

it is imperative to control for historical Christian presence given that some studies have found 

that it is positively related to contemporary economic and educational outcomes in Turkey (e.g., 

Arbatli and Gokmen 2018). To capture geographic characteristics, I measure the average 

elevation of the district, the average annual temperature of the district (1979–2013), the average 

annual precipitation of the district (1979–2013),17 latitude of district centroid, and the minimum 

distance from the centroid of the district to major rivers, lakes and seas. All geographical 

15 In recent years, scholars have gravitated towards using GPI – as opposed to other absolute measures of 

female education – to capture women’s human capital (King and Hill 1997). 

16 The liberal reforms during the Tanzimat period did ease the restrictions surrounding Muslim 

conversion. However, the attempts at, and success of, such efforts were limited. By 1878, Cyrus Hamlin 

(1878: 91) estimated that a total of 50 Muslims had been converted in the past twenty years. 

17 Precipitations and temperature are often correlated with each other so I include them separately in each 

model. The use of one variable over another did not alter my final results. 
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variables are constructed using tools in ArcGIS. I include these variables to account for any 

direct impact of geography on development. I also rely on several historical variables to capture 

differences across districts in initial states that may affect current educational levels. The list of 

controls include distance to late nineteenth-century railroad, nineteenth-century carriage road 

density, distance to major nineteenth-century ports, distance to the capital (Istanbul), distance to 

Ottoman trade routes, and a dummy variable indicating whether a kaza was the administrative 

capital of a sanjak in 1893. See Table 1 for the descriptive statistics of all variables used in my 

analysis. 

[Table 1 about here] 

V. Results

A. Educational Attainment

In the following, I use the data set described in Section 4 to examine whether long-run 

educational outcomes differ among localities that had varying concentrations of Protestant 

missionary schools and Gregorian Armenian schools. Because the channels which direct effects 

can operate through are blocked, the following models are testing for the presence of indirect 

missionary effects only. As described in the previous section, I examine the relationship between 

the location of historical educational institutions and two different contemporary educational 

outcome variables. My baseline specification in given by: 

Where yi is an outcome of interest, the share of the population with a given degree, in 

district i. The dependent variable measures percent of population with an elementary or high 

school degree in 2010. My main variable of interest, (Schoolx)ki, captures the concentration of a 
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given nineteenth-century Christian school x (Protestant Missionary or Gregorian Armenian) in 

the Ottoman kaza k to which district i was assigned. I use the number of schools per 1000 

persons in a given kaza as my main measure of school concentration. I also consider missionary 

stations per capita as an alternative measure capturing missionary intensity. In all specifications, 

α measures the long-term link between nineteenth-century schooling and current educational 

outcomes. Population density in 1893, ln(PD1893), is included as a proxy for initial economic 

conditions and urbanization levels. Xi denotes a host of control variables, namely demographic, 

geographic conditions, climate, location, and political characteristics. Standard errors here and in 

all following specifications are clustered at the level of the Ottoman sanjak in 1893. There 

existed 53 Anatolian sanjaks at the time. All control variables are described in detail in Section 4 

and further information on the calculation of each variable is provided in the Data Appendix (see 

supplementary material). 

1. Missionary Institutions

Table 2 begins by reporting the results for the baseline OLS specification for Protestant 

missionary schools and missionary stations, respectively. Contrary to past analyses of missionary 

education and educational outcomes, a comparison across columns shows that none of the 

models identify a relationship between missionary school concentration and contemporary 

elementary degree attainment. This finding therefore suggests that the impact of missionary 

education on these outcomes is direct. Moreover, unlike Arbatli and Gokmen (2018)—who 

report a positive association between Armenian and Greek shares in 1893 and high school degree 

holders in contemporary Turkey—my results suggest that share of Christians in 1893 is 

negatively related to degree holders at lower levels of schooling. My most conservative 

estimates, reported in Models 4 and 8, indicate a 0.8 percent decrease in the share of the 
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population with an elementary degree for a one-percent increase in the portion of Ottoman 

Christian population in 1893. The distance to the nearest sea and distance to nineteenth-century 

railroad are both statistically significant and negatively related to elementary degree holders in 

Models 4 and 8. Nineteenth-century carriage road density and distance to the river, on the other 

hand, are positively related to the share of the population with an elementary degree. Finally, 

being an administrative capital in the nineteenth-century increases the share of contemporary 

elementary enrolment by around 3 percent. 

[Table 2 about here] 

Table 3 replicates the eight models in Table 2 but uses high school degree attainment in 

2010 as the dependent variable and suggest that missionaries either had no indirect effects on this 

outcome or had negative effects. As Models 1–4 show, no statistically significant differences 

were found between places with missionary schools and places that lacked such educational 

establishments. Whereas, looking at Model 5, 6 and 8, we can see that the concentration of 

missionary stations is negatively related to contemporary high school degree holders. In 

Model 8, a one unit increase in the missionary stations per capita decreases the share of the 

population with a high school degree in 2010 by 0.05 percent. Log of population density in 1893 

is significant in Models 1–3 and Models 5–7, but loses its significance in the final models. The 

only other variables that are positive and statistically significant in this final model are central 

kaza dummy, nineteenth-century road density and share of the Ottoman Christian population. 

Being a nineteenth-century administrative capital increases the share of the population with a 

high school degree by 6.56 percent, whilst a one-standard deviation increase in road density 

corresponds to around 1.5 percent increase for the share of the population with a high school 

degree. A one unit increase in the Christian share of the population in 1893, on the other hand, 
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yields 0.06 percent increase in contemporary high school degree attainment. This last point 

mirrors the findings of Arbatli and Gokmen (2018) who find a positive link between the share of 

Ottoman Christians and contemporary high school attainment; yet, in light of the evidence 

presented in Table 2, I claim that the positive educational legacy of Christian presence is 

restricted to post-primary education.  

[Table 3 about here] 

2. Gregorian Armenian Schools

The expansion and modernization Gregorian Armenian education was in part due to the 

stimulus it received from Protestant missionaries, and could have also led to human capital 

spillovers for the local Muslims. In order to test this indirect channel, Table 4 present the results 

for the base-line OLS specification for Gregorian Armenian schools. Using Armenian schools 

per capita as my explanatory variable, I find no evidence that the concentration of Ottoman-era 

Armenian Schools has an influence on contemporary elementary degree attainment in Models 1–

4 or high school degree attainment in Models 5–8. The direction and significance for the control 

variables in Tables 4 are nearly identical to those reported in the models with missionary 

institutions. 

[Table 4 about here] 

3. Christian Competition

In this section, I use the dataset and historical schooling data described in Section 4 to test 

whether long-run educational attainment figures differ among localities that had educational 

competition during the Late-Ottoman period. My key independent variable is the number 

Protestant and Armenian schools within a 5-kilometer radius of one another in a given district 

adjusted to the Armenian population of that district. The empirical model I estimate is as follows: 
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A comparison across Models 1–4 in Table 5 shows that competition per capita is 

positively related to the share of the population with an elementary degree in all models. In 

Model 4, each additional competitive dyad per capita is associated with a 0.21 percent increase 

in the share of the population with an elementary degree. Similar to earlier models investigating 

elementary education, Christian share of the population in 1893, distance to the nearest sea, and 

distance to nineteenth-century railroad are negatively correlated with contemporary elementary 

degree attainment. Likewise, Ottoman road density and central kaza dummy are positively 

related to elementary degree holders. This being said, I am unable to replicate this association for 

high school educational attainment. Looking at Models 5–8, we see that Christian Competition 

per capita is not related to high school degree attainment in any of the models. The results 

therefore suggest that missionaries had indirect effects on education through the competition 

mechanisms, although this only seems to hold for primary education. That being said, when I 

substitute Christian Competition per capita with gender parity in enrolment in primary schools in 

1914, the relationship is positive and statistically significant. Part B of my results section will 

investigate this association further.18 

[Table 5 about here] 

4. Discussion

The results above suggest there is no positive and consistent association between missionary 

schools per capita and educational attainment in Turkey. This stands in stark contrast to the 

majority of works on missionaries which have found a consistent and positive association 

18 Results are not shown. Using the same control variables in my most conservative model, I find that 

total gender parity in Ottoman primary schools (1914) is associated with a 7 percent increase in high 

school degree holders in 2010. 
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between missionary schools and educational development. These findings offer evidence that 

previous findings are driven by direct effects of missionary investments in schooling such as 

infrastructure and the intergenerational transmission of human amongst target populations. In the 

absence of both, I find that districts with a higher concentration of missionary stations are worse 

off in terms of high school degree attainment. One potential explanation for this observation is 

the detrimental impact of population movements that Eastern Ottoman Provinces experienced 

after WWI. Missionaries concentrated their efforts overwhelmingly in Armenian villages that 

were subsequently resettled by refugees from the Balkans and Caucasus following various 

episodes of ethnic violence in Eastern Anatolia. There is evidence to suggest that these regions 

today are more conservative and, consequently, lag behind in terms of education and literacy 

(Sakalli 2019). 

Whilst missionary presence on its own does not contribute to contemporary elementary 

schooling, I find that a more active Christian educational market is a significant predictor of 

share of the population with an elementary degree. Ottoman historians have rightfully pointed 

out that one of the reasons the Porte invested in public education was the fear that Muslims were 

falling behind their Christian co-nationals in terms of education. A dynamic Christian 

educational market could have motivated the Porte to invest more in education and for Muslims 

to value education in the short-term. Both propositions will be further investigated in the 

mechanisms section. 

B. Gender Parity Index (GPI)

1. Missionary Institutions

The literature on the legacy of missionary institutions also claims that missionaries had different 

effects on male and female educational outcomes. A number of analysts claim that missionaries 
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empowered women primarily through indirect channels such as educational competition with 

state-run schools or local shifts in gender norms (Lankina and Getachew 2013; Calvi, 

Mantovanelli, and Hoehn-Velasco 2019). In order to test this claim, I include female-to-male 

ratios of attendance at elementary and high school levels of schooling in 2010 as my dependent 

variable. Table 6 provides the results for my models with missionary institutions and gender 

parity for elementary levels of schooling. Looking at Models 1–4, missionary schools per capita 

is related to the GPI only in Model 4. In contrast, the results in Models 5, 6 and 7 show that 

missionary stations per capita is positively related to the GPI for elementary schooling. This 

means that each additional missionary station per capita in Model 7 is associated with an 

increase in the GPI in contemporary elementary degree holders by around 0.13 percent. Models 8 

replicates the positive association but falls short of the cut off point for the confidence level.

Christian share of the population in 1893, distance to nearest sea, average precipitation, average 

elevation are all negatively related to the GPI at the elementary level. Contrary to the earlier 

models investigating the impact of overall educational attainment, the central kaza dummy fails 

to explain the gender parity in elementary education. Whereas, nineteenth-century road density is 

a significant predictor of both overall enrolment and improvement of female education — as one 

standard deviation increase in nineteenth-century Ottoman carriageway density corresponds to 

around 3.15 percent increase in the GPI. 

[Table 6 about here] 

Counterintuitively, as one moves into higher levels of schooling I find contradictory 

results between the impact of missionary schooling and missionary stations. In Model 4 in Table 

7, each additional missionary school per capita corresponds to a 0.81 percent increase in the GPI 

for high schools. Whereas, looking at Models 5–8, we can see that missionary stations per capita 
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is negatively related to the GPI in all models. Model 8 reports a 0.16 percent decrease in the GPI 

for a one unit increase in missionary stations per capita. What explains this discrepancy? Part of 

the reason could be the different strategies governing Ottoman investment in post-elementary 

education for women. As shown in Table 6, gender parity in elementary schooling is related to 

missionary presence (i.e. station presence) rather than the concentration of educational 

institutions they established in a given region. This finding aligns with Ottoman historians’ 

interpretation that investment in compulsory primary education was driven by the existential 

threat of missionaries. Higher levels of female education on the other hand was a costly and 

undervalued endeavor and was most likely governed by separate dynamics. Furthermore, as 

mentioned in the previous section, missionary stations were set up in places where the 

Armenians formed a larger share of the population.19 The conservative population that replaced 

the Armenians might not have valued non-compulsory female education. I will investigate this 

issue further in the mechanisms section to see whether the existence of primary and secondary 

female schools in the Late-Ottoman period was influenced by schools or stations differently. 

[Table 7 about here] 

2. Christian Competition

In this section, I use the competition score described in Section 4 to test whether the GPI in 

educational attainment differs among localities that had educational competition. Similar to the 

previous section, I consider the competition between Protestant missionary and Armenian 

schools. Basic statistics in Table 8 show that competition per capita is significantly and positively 

related to the GPI for elementary schooling in Models 1 through 4. In Model 4, each additional 

competitive dyad in a given kaza is associated with a 0.4 percent increase in the GPI for 

19 The correlation between number of Missionary Stations and Armenian share of the Population 

according to the 1893 Census is 0.4. 
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elementary school. Moreover, the size of the coefficient is slightly larger than the those for 

missionary stations per capita reported in Table 7. Nineteenth-century carriageway density 

remains positive and significant in Models 3 and 4, with a one standard deviation in road density 

corresponding to a 3.11 percent increase in the GPI in Model 4. 

Model 5 through 8 in Table 8 reports the relationship between the Christian competition 

per capita and high school GPI. The results show that competition per capita is positive and 

significant across specifications, with the magnitude slightly increasing as we add more controls. 

This means that a competitive educational environment also had positive educational legacies for 

reducing the gender inequality in high schools. In Model 8, each additional competitive 

relationship corresponds to a 0.42 percent increase in the GPI for high schools. Log population 

density and nineteenth-century carriageway density are both positive and significantly related to 

high school gender parity whilst distance to a nineteenth-century railroad, distance to sea, 

distance to Istanbul and average elevation are all negatively related.  All in all, these results 

therefore offer clear and consistent evidence that missionary educational competition had indirect 

effects on female education, suggesting that Ottoman authorities were most likely to expand 

female education in regions when missionary and Armenian schools competed for female 

students. 

[Table 8 about here] 

VI. Mechanisms

My results show that historical educational competition played a crucial role in shaping 

regional educational attainment patterns in contemporary Turkey. I interpret my findings as 

evidence that religious competition leads to an expansion in the provision of public goods, 

especially in respect to female education. The historical record shows the popularity of girls’ 
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education among non-Muslim communities of the Ottoman Empire pressured the Ottoman state 

to modernize traditional schools by instituting a series of female educational reforms in the mid-

nineteenth century (Evered 2012: 139). The Ottomans founded the first secondary schools for 

girls in 1859, and then a Women’s Teachers Training School to staff the schools with female 

teachers in 1870 (Gawrych 2010: 99). In a bid to introduce an empire-wide modern public 

education system, the Education Act of 1869 would further reform female primary schools.20 The 

expansion of primary and secondary female schools continued to be promoted during the 

Hamidian era (1876–1909) due to its perceived role in raising a moral and religious generation 

(Somel 2001: 57, 185). Education of women thus occupied a central place in discussions 

surrounding modernization and saving the empire in the face of foreign encroachment. 

Taken together, the first stage of my stage statistical results imply that the existential 

threat of missionaries alongside competition between Protestant and Armenians increased the 

supply and demand for female education even after missionary and Armenian schools were no 

longer present. In order to test whether educational competition impacted contemporary 

educational development through the above specified mechanisms, we need to examine whether 

its influence can be observed in the short term as well. In this section, I perform various 

additional analyses to demonstrate that regions with competitive educational environments have 

higher educational development in the late Ottoman period, as proxied by school numbers, 

student enrolment, and gender parity in Ottoman schooling. 

20 The question of modern schools for Ottoman Muslim girls was discussed as early as in the 1840s and 

1850s (Frierson 1995). Prior to this period, women’s education was of a religious nature at the most 

fundamental level. Whereas, the curriculum specified for modern female primary schools by the 

Education Act of 1869 included: concise Ottoman history, concise geography, hand writing, Arabic 

alphabet according to the new method, The Holy Qur’an, treaties concerning morality and sewing. 
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A. Supply Side: Number of Ibtidâî Schools and Female Rüşdiyye School Concentration

If educational competition in the Ottoman Empire stimulated investment in and demand 

for schooling across ethno-religious lines, we should expect Christian Competition to also 

influence the number of Muslim schools in the short term—that is before the large-scale ethnic 

violence and displacement in Anatolia. To test this hypothesis, I employ information on ibtidâî 

(1914-1915) and rüşdiyye (1905-1908) schools gathered from the Ottoman Educational 

Yearbooks for their respective years (Alkan 2000). Ibtidâîs were Ottoman lower primary schools 

that educated Muslim children according to new teaching methods (usul-i cedid).21 Rüşdiyyes, 

on the other hand, were secondary (or advanced primary) schools which followed training at 

primary schools. Using the information contained in these statistical reports, I calculate three 

outcome measures to investigate whether Protestant missionary presence and existence of a 

dynamic Christian educational market are related to the Ottoman state’s investments into 

schooling: total number of ibtidâîs, female ibtidâîs, and female rüşdiyye concentration. Given 

that the conditional variance for the number and concentration of Ottoman schools is 

significantly larger than the conditional mean (i.e., over-dispersion is present), I rely on a 

negative binominal regression rather than a poisson regression to estimate my results (Cameron 

and Trivedi 1998). My main variable of interest is a dummy variable indicating missionary 

station, missionary school and competitive dyad presence.22 Table 9 reports the incident rate 

ratios of my negative binomial regression models.  

21 Ibtidâî schools first appeared in the capital in 1872, and spread after throughout the empire with the 

goal of replacing the more traditional and religious sıbyan schools. 

22 I did not find a statistically significant relationship between missionary and competition density and 

Ottoman investments in education. I did find, however, that the total number of missionary stations, 

missionary schools and competitive dyads—alongside the presence of all of these institutions—explain 
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Columns 1–3 in Table 9 report the estimated coefficients using the total number of 

schools as my dependent variable. I find that the presence of a missionary station and 

competitive dyad in a given kaza corresponds to a 24.5 percent and 22.3 percent increase in the 

total number of ibtidâî schools respectively. These findings provide support for the idea that the 

presence of a missionary station and competitive Christian educational environment are both are 

both important variables shaping Ottoman investment in primary education during its final years. 

They also provide evidence that the absence of a significant effect of missionary presence on 

contemporary enrolment reported in Tables 2 and 3 is likely the result of population movements 

that took place after the establishment of the Turkish Republic. Furthermore, in line with my 

findings in Part 5, I discover that the share of the Christian population is negatively related to 

primary education. This is in line with my expectations, since early investments in ibtidâî 

education concentrated on places were Muslims constituted a majority given that in lower-levels 

of primary education Muslims and non-Muslims were taught separately. 

Next, I examine whether missionary orders or competition may have affected the supply 

of primary and secondary female schools. In Models 4 through 7, I substitute my dependent 

variable with the total number of female ibtidâî schools in a district. The estimated coefficient in 

Model 4 suggests that Ottoman districts with a missionary school had on average 34.6 percent 

more female ibtidâî schools than those areas which lacked such educational institutions. 

Finally, in Models 7–9, I investigate whether the supply of primary and secondary 

Ottoman female schools was driven by separate dynamics. For my dependent variable, I use the 

concentration of female rüşdiyye Ottoman schools between 1901-1919; the data comes from 

Selçuk Akşin Somel’s (2001) work on the modernization of Ottoman education. As can be seen 

non-negligible variations in total number of Ottoman schools. This provides evidence that the Ottoman 

government’s expansion of public education was in reaction to a general fear of missionaries. 
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from Table 9, the presence of a missionary school positively effects the number of rüşdiyye 

schools, whilst missionary stations are negative negatively related. This mirrors my earlier 

findings regarding the divergent effect of missionary stations and schooling on the gender parity 

index for secondary education. That being said, the p-value for missionary station presence is 0.2 

and not significant. Besides missionary presence, competition presence is also statistically 

significant and positively related to upper-primary Ottoman schooling. This result is also in 

agreement with my earlier findings linking Ottoman-era Christian educational competition to 

contemporary elementary enrolment and gender parity in pre-tertiary education. Thus, whilst 

lower level public instruction was spurred by a general fear of missionaries, Christian 

competition, and the presence of a significant Muslim population, we can see that the Porte’s 

strategy in building higher educational institutions for women was partially motivated by the 

presence of missionary schools and an active Christian educational environment in a given 

district. 

[Table 9 about here] 

B. Demand Side: Female Enrollment, Dropout Rates and Gender Parity in Ibtidâî Schools

In this section, I test whether missionary presence or Christian competition is related to 

female education becoming greater valued by the Muslim population. To test this hypothesis, I 

once again rely on the Ottoman Educational Yearbooks of 1914-1915. Besides enumerating 

ibtidâî schools, these statistical reports also contain information on the number of people who 

have reached the compulsory schooling age, number of students who did not complete their 

education, alongside figures on the number of students enrolled at ibtidâî schools, all down to the 
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kaza level.23 Using this information, I calculate three outcome measures: the rates of primary 

school attendance for school-age girls, the dropout rates for female students and the gender 

parity index for ibtidâî school attendance. Together, these indictors should provide insight into 

changing gender norms in the early-twentieth century. My primary independent variables are 

missionary schools per capita, missionary stations per capita, and competition per capita. 

The results in the Ottoman-era supply models are broadly similar to those found in the 

contemporary period. The effect of Ottoman-era Christianity is still strong in the last decades of 

the Ottoman empire when other geographic, climatic, and political attributes are taken into 

account. Yet, the effect is stronger, contributing to 20 percent increase in female ibtidâî school 

attendance, 16 percent decrease in female dropout rates, and 0.4 percent increase in the gender 

parity index for one percentage increase in the share of Christians living in a district. 

The results for missionary presence are also consistent with my earlier findings which 

demonstrated a positive relationship between missionary station and school concentration and 

contemporary gender parity. All things being equal, one unit increase in missionary stations per 

capita corresponds to a 12 percent increase in female students’ attendance at ibtidâî schools, 11 

percent decrease in female dropout rates, and 0.6 percent increase in the GPI at ibtidâî schools. 

Furthermore, the OLS estimate in Model 7 is consistent with the estimates in Table 6 and reveal 

a positive effect of missionary education on gender parity in ibtidâî schools in the period 1914–

1915. 

In addition, I also find that each competitive dyad per capita is 36 percent increase in 

female enrolment, 33 percent decrease in female dropouts, and 0.5 percent increase in the gender 

parity index. However, my results are not statistically significant when I control for Christian 

23 The data is incomplete for some kazas. Only 253/332 of the kazas contain information on the number of 

eligible students and the number of actual students. 



36 

share implying that the positive effect of competition on gender parity is in part captured by the 

share of Christians living in a district. 

The results from the Late-Ottoman era schooling show that missionary stations per capita 

and share of the Ottoman Christian population in 1893 are both significant predictors of the 

demand for female schooling in the Ottoman Empire. Missionary schools on the other hand were 

the primary motivator for the supply of both primary and secondary Ottoman female schooling. 

[Table 10 about here] 

C. Spearman Ranks

Finally, I evaluate the persistence of cross-district variability of primary school enrolment 

and gender parity in educational attainment in Turkey. Figure 4 reports the unconditional 

correlation between GPI for elementary schools in 2010 and GPI for ibtidâîs in 1914. Results 

suggest a high degree of persistence in subnational differences in the gender gap in education. 

The regression for the full sample explains 24.2 percent of the subnational variation in gender 

gap for schooling. The Spearman rank correlation is 0.45 and a test rejects the null hypothesis 

that schooling variables in the past and today are independent.24 This evidence suggests that the 

gender parity in education is highly persistent and that its early and current levels are closely 

related.25 Substituting the gender parity index for elementary schools with the gender parity 

index for high school levels I find largely similar results. The regression for the sample explains 

24 As comparison, Huillery (2009) colludes that the degree of persistence of educational institutions is 

strong when their measures of early colonial investments in education explains about 30 percent of the 

current educational performance. 

25 When I control for population density and geographical variables, the GPI of ibtidâî schools explains 76 

percent of GPI of Elementary Schools and 95 percent of GPI for High Schools.  



37 

about 17.7 percent of subnational variation. The Spearman rank correlation is 0.45; the test also 

rejects the null hypothesis that both these variables are independent. 

As a final check, I examine the continuity in enrolment rates for primary schools 

following the collapse of the Ottoman Empire. The regression for the sample explains about 16.8 

percent of the subnational variation. The Spearman rank correlation is 0.50; the test also rejects 

the null hypothesis that both these variables are independent. These simple tests establish in a 

bivariate framework, that there is a systematic relationship between Late-Ottoman era education 

and contemporary education.  

[Figure 4 about here] 

VII. Conclusion

Ottoman society offers unique opportunities to untangle the long-run direct and indirect 

effects of missionaries. Due to the removal of the Armenian population and closure of the 

majority of missionary schools, we are able to investigate how the remaining Muslim population 

responded to the intensification of Protestant missionaries’ activities during the nineteenth 

century and whether this reaction had long-term effects. Using a novel historical GIS dataset, I 

found that missionary presence is negatively related to share of population with a high school 

degree. I interpret this finding resulting from the negative shock of Armenian expulsions and 

settlement of Muslim refugees in formerly Armenian villages. And whilst missionary presence 

had a negative effect on contemporary education, I offer evidence that the existence of multiple 

Christian educational institutions has a positive impact on total elementary enrolment. In line 

with the literature on Ottoman education, I postulate that a dynamic Christian educational market 

shaped the construction of ibtidâî schools. Missionary-triggered competition led to the 
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broadening of educational provision by Ottoman bureaucrats, leading to its greater social 

acceptability and demand (see Figure 5). 

[Figure 5 about here] 

More importantly, my results also suggest that both missionary presence and Christian 

competition generated qualitative changes in Ottoman and Turkish education, leading to the 

institutionalization of education for all social groups formerly excluded from the educational 

system. I find that concentration of missionaries and competition are both positive and 

significant predictors of gender parity at the elementary and high school levels. Protestant 

entrants into the Ottoman educational landscape had to work extra hard to capture a share of an 

already established market. As a result of the patriarchal and elitist nature of Ottoman and 

Armenian education, Protestant missionaries were compelled to target women for conversion. 

Complementing their focus on marginalized members of Ottoman Armenian society were 

Protestant religious principles that prioritized egalitarian notions of social welfare. The native 

educational institutions thus had to adapt and change to this increasingly pluralizing religious 

market. Failure to do so meant losing adherents to their faith or placing them under the 

pernicious influence of American Protestant missionaries. 

Previous research has identified a positive relationship between historical presence of 

missionaries and a host of socio-economic measures. This claim has been put forward without 

specifying whether such developmental outcomes are the result of direct or indirect effects. 

Using the unique case of Turkey, I am able to isolate the indirect effects and show that 

missionary presence is most intimately related to the reduction of gender inequality in education. 

This suggests that previous findings underlining missionary contributions to overall educational 

attainment are most likely the result of direct effects such as investments in educational 
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infrastructure and intergenerational transmissions of human capital amongst recipients of the 

missionary message. Previous research on Turkey has attributed the persistent gender gap in 

education in Turkey to societal views on gender roles. While I do not dismiss the importance of 

culture specific explanations to educational development, both my case study and statistical 

analysis show that missionary involvement may be a powerful factor that altered local 

perceptions regarding women’s education. This is highly significant given the high degree of 

persistence in the gender gap in education between the Late-Ottoman and contemporary Turkish 

periods. 

The expansion of public schooling in the Ottoman Empire was part of a much broader 

phenomenon of worldwide expansion of state education in the nineteenth and twentieth 

centuries. What set the Ottoman case apart was that it its tenuous freedom from Western 

colonialism. Suffering multiple defeats at the hands of European powers, the empire attempted at 

various self-strengthening reforms that targeted the military, bureaucracy and education. Thus, in 

contrast to colonial territories, the indigenous rulers were significant actors in the educational 

sphere. The Ottoman Empire shared this fate with a handful of large and multi-ethnic empires 

that remained independent whilst also falling under attack from the outside world and from 

internal opposition. The ruling elites in China, Japan, Siam and the Ottoman Empire saw 

education as the secret to the West’s success and thus critical to safeguarding their own empires’ 

futures. Missionary educators working in these places were seen both as harbingers of reform but 

also the personification of imperial anxieties over Western intervention into their domestic 

affairs. Missionaries, moreover, could not rely on colonial governments for protection and faced 

significant indigenous opposition, especially in places with institutionalized religious practices. 

These factors combined to produce relatively free educational marketplace where multiple 
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indigenous and foreign actors competed against each other. This competitive environment was an 

especially fertile ground for indirect effects to flourish. Future research would thus benefit from 

examining such processes, especially in semi-colonial territories with long-standing histories of 

statehood. 
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Table 1: Summary Statistics 

VARIABLES N Mean SD Min Max 

Share of the Population with Elementary Degree (2010) 332 0.770 0.109 .3067 0.9035 

Share of the Population with High School Degree (2010) 332 0.273 0.093 0.071 0.5629 

GPI for High Schools (2010) 332 0.556 0.150 0.150 0.8996 

GPI for Elementary Schools (2010) 332 .8149 0.127 0.327 0.9991 

(log) Population Density (1893) 332 2.702 1.104 -8.178 9.12 

Christian Share of Population (1893) 332 0.171 0.190 0 0.929 

Number of Missionary Stations 332 1.244 2.461 0 30 

Missionary Stations Presence 332 0.225 0.418 0 1 

Number of Missionary Schools 332 0.916 3.689 0 59 

Missionary School Presence 332 0.153 0.360 0 1 

Missionary Schools per Capita 332 0.188 0.926 0 12.14 

Missionary Stations per Capita 332 0.725 5.274 0 90.91 

Armenian Schools per Capita 332 2.126 6.648 0 58.82 

Number of Competitive Dyads 332 0.437 0.792 0 7 

Competition per Capita 332 0.511 3.257 0 55.56 

Competition Presence 332 0.341 0.475 0 1 

Average Temperature (1979–2013) 331 115.7 33.23 30.29 190.9 

Average Precipitation (1979–2013) 331 646.1 211.8 316.5 2,085 

Average Elevation 332 1,029 604 12.68 2,569 

(log) Distance to Lake 332 3.264 4.43 -0.283 10.95 

(log) Distance to River 332 7.054 4.882 0 12.27 

(log) Distance to Capital 332 12.85 1.572 0 14.13 

(log) Distance to Sea 332 9.270 4.471 0 12.967 

Latitude 332 39.149 1.433 36.201 41.897 

Carriageway Density (1899) 332 0.0131 0.0128 0 0.064 

(log) Distance to Carriageway (1899) 332 4.218 4.985 0 11.73 

(log) Distance to Railroad (1899) 332 10.08 4.676 0 13.83 

(log) Distance to Port (1899) 332 10.83 2.835 0 13.17 

(log) Distance to Ottoman Trade Route 332 4.243 4.814 0 11.55 

Central Kaza Dummy 332 0.172 0.378 0 1 

Number of Total Ibtidâî Schools (1914) 274 12.715 10.962 0 57 

Number of Female Ibtidâî Schools (1914) 274 1.536 2.593 0 21 

Concentration of Female Rüşdiyye Schools (1902-1919) 332 0.21 0.725 0 4.5 

Female Ibtidâî School Attendance (1914) 252 183.5 475.3 0 4,005 

Female Ibtidâî Dropout Rates (1914) 253 20.10 15.60 0 113.061 

GPI for Ibtidâîs (1914) 267 0.213 0.203 0 0.953 

Tables 1-10



Table 2: Missionary Institutions and Elementary Enrollment (2010) 

VARIABLES Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 

(log) Population Density (1893) 
3.770*** 2.516*** 1.594** 0.910 3.788*** 2.506*** 1.593** 0.913 

(0.968) (0.776) (0.622) (0.681) (0.966) (0.776) (0.623) (0.686) 
Christian Share (1893) 

-0.0720 -0.0881** -0.0639* -0.0777** -0.0720 -0.0891** -0.0645* -0.0785** 

(0.0593) (0.0369) (0.0328) (0.0344) (0.0596) (0.0371) (0.0331) (0.0347) 
Missionary Schools Per Capita 

-0.286 0.0447 0.325 0.408 

(0.489) (0.304) (0.292) (0.293) 
Missionary Stations Per Capita 

-0.0113 -0.0428 -0.0107 -0.0204 

(0.0348) (0.0380) (0.0522) (0.0514) 
Average Elevation 

-7.664*** -4.792** -3.612 -7.669*** -4.782** -3.613 

(1.726) (1.938) (2.367) (1.713) (1.949) (2.376) 
Average Precipitation 

-11.50** -6.184 -5.995 -11.50** -6.184 -6.000 

(5.305) (5.109) (5.176) (5.311) (5.118) (5.188) 
(log) Distance to Lake 

-0.205 -0.183 -0.119 -0.209 -0.191 -0.130 

(0.138) (0.127) (0.133) (0.138) (0.130) (0.135) 
(log) Distance to River 

0.334** 0.248** 0.205* 0.336** 0.245** 0.203* 

(0.133) (0.111) (0.111) (0.134) (0.113) (0.113) 
(log) Distance to Sea 

-0.333 -0.454** -0.606*** -0.330 -0.449** -0.597*** 

(0.213) (0.213) (0.203) (0.213) (0.213) (0.203) 
Latitude 

0.0786 -0.0821 -0.340 0.0812 -0.103 -0.363 

(0.560) (0.509) (0.549) (0.557) (0.508) (0.551) 
(log) Distance to Port (1899) 

-0.128 0.0226 -0.132 0.0162 

(0.207) (0.216) (0.207) (0.216) 
(log) Distance to Ottoman Trade Route 

-10.81 35.80 -11.16 35.22 

(119.4) (117.6) (119.4) (117.5) 
(log) Distance to Railroad (1899) 

-0.706*** -0.562*** -0.698*** -0.553*** 

(0.153) (0.154) (0.153) (0.155) 
Carriageway Density (1899) 

171.0*** 183.8*** 170.4*** 183.0*** 

(42.69) (40.74) (42.41) (40.54) 
(log) Distance to Capital (Istanbul) 

-1.737 -1.723 

(1.443) (1.430) 
Central Kaza Dummy 

2.902*** 2.877*** 

(0.983) (0.983) 

Constant 
68.08*** 85.30*** 95.28*** 126.1*** 67.98*** 85.25*** 96.12*** 126.9*** 

(2.915) (22.61) (21.12) (35.67) (2.894) (22.49) (21.12) (35.59) 

Observations 
330 329 329 329 330 329 329 329 

R-squared 
0.146 0.404 0.497 0.519 0.145 0.405 0.496 0.518 

Notes: Robust standard errors, clustered at the Ottoman sanjak level in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 



Table 3: Missionary Institutions and High School Enrollment (2010) 

VARIABLES Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 

(log) Population Density (1893) 
2.362*** 1.716*** 1.100*** 0.297 2.340*** 1.698*** 1.093*** 0.295 

(0.527) (0.388) (0.372) (0.421) (0.517) (0.382) (0.368) (0.425) 

Christian Share (1893) 
0.0722* 0.0717** 0.0839*** 0.0660** 0.0711* 0.0702** 0.0825*** 0.0645** 

(0.0365) (0.0286) (0.0270) (0.0297) (0.0367) (0.0287) (0.0273) (0.0299) 

Missionary Schools Per Capita 
0.153 0.289 0.416 0.516 

(0.451) (0.344) (0.350) (0.393) 
Missionary Stations Per Capita 

-0.0515** -0.0589** -0.0428 -0.0515* 

(0.0228) (0.0250) (0.0306) (0.0264) 

Average Elevation 
-2.803*** -1.308 -0.724 -2.779*** -1.311 -0.734 

(0.985) (1.056) (1.223) (0.985) (1.078) (1.255) 

Average Precipitation 
-2.899 0.338 0.190 -2.874 0.324 0.173 

(3.489) (3.383) (3.256) (3.485) (3.383) (3.255) 
(log) Distance to Lake 

-0.141 -0.117 -0.0632 -0.151 -0.129 -0.0786 

(0.0917) (0.0953) (0.0972) (0.0909) (0.0948) (0.0965) 

(log) Distance to River 
0.110 0.0669 0.0559 0.109 0.0654 0.0542 

(0.0997) (0.0948) (0.0919) (0.101) (0.0967) (0.0942) 

(log) Distance to Sea 
-0.289* -0.265* -0.426** -0.284* -0.256 -0.413** 

(0.157) (0.155) (0.161) (0.157) (0.155) (0.161) 
Latitude 

0.0105 -0.158 -0.240 -0.000530 -0.182 -0.267 

(0.367) (0.397) (0.411) (0.363) (0.394) (0.410) 

(log) Distance to Port (1899) 
-0.307 -0.0740 -0.313 -0.0823 

(0.191) (0.214) (0.191) (0.214) 

(log) Distance to Ottoman Trade Route 
-72.71 29.40 -72.07 29.67 

(106.5) (100.6) (106.7) (101.1) 
(log) Distance to Railroad (1899) 

-0.350*** -0.217*** -0.338*** -0.204** 

(0.103) (0.0813) (0.104) (0.0817) 

Carriageway Density (1899) 
124.8*** 115.9*** 124.0*** 114.8*** 

(36.93) (33.62) (36.75) (33.46) 

(log) Distance to Capital 
-1.221*** -1.208*** 

(0.452) (0.446) 

Central Kaza Dummy 
6.591*** 6.562*** 

(0.948) (0.959) 

Constant 
14.98*** 23.47* 33.47** 50.45** 15.12*** 24.02* 34.46** 51.46** 

(1.449) (13.98) (15.41) (20.28) (1.425) (13.90) (15.38) (20.27) 

Observations 
330 329 329 329 330 329 329 329 

R-squared 
0.150 0.252 0.321 0.409 0.151 0.253 0.320 0.406 

Notes: Robust standard errors, clustered at the Ottoman sanjak level in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 



Table 4: Gregorian Armenian Schools and Educational Attainment (2010) 

VARIABLES Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 

(log) Population Density (1893) 3.788*** 2.518*** 1.571** 0.915 2.349*** 1.718*** 1.092*** 0.317 

(0.958) (0.773) (0.627) (0.687) (0.518) (0.387) (0.369) (0.423) 

Christian Share (1893) -0.0749 -0.0883** -0.0625* -0.0775** 0.0699* 0.0711** 0.0842*** 0.0642** 

(0.0590) (0.0370) (0.0329) (0.0344) (0.0365) (0.0287) (0.0275) (0.0301) 

Armenian Schools Per Capita 0.0675 0.00579 -0.0356 -0.00859 0.0499 0.0125 -0.0134 0.0275 

(0.0751) (0.0641) (0.0711) (0.0705) (0.0723) (0.0633) (0.0588) (0.0583) 

Average Elevation -7.656*** -4.774** -3.607 -2.760*** -1.286 -0.706 

(1.711) (1.949) (2.370) (0.987) (1.079) (1.249) 

Average Precipitation -11.49** -6.187 -5.994 -2.848 0.341 0.202 

(5.312) (5.086) (5.174) (3.488) (3.374) (3.268) 

(log) Distance to Lake -0.206 -0.190 -0.129 -0.147 -0.126 -0.0743 

(0.137) (0.129) (0.135) (0.0909) (0.0940) (0.0955) 

(log) Distance to River 0.334** 0.241** 0.201* 0.107 0.0615 0.0531 

(0.134) (0.113) (0.113) (0.100) (0.0963) (0.0931) 

(log) Distance to Sea -0.332 -0.456** -0.600*** -0.286* -0.263* -0.415** 

(0.212) (0.213) (0.203) (0.154) (0.155) (0.159) 

Latitude 0.0711 -0.0794 -0.358 -0.0180 -0.177 -0.291 

(0.551) (0.505) (0.552) (0.361) (0.385) (0.409) 

(log) Distance to Port (1899) -0.137 0.0144 -0.314 -0.0753 

(0.206) (0.215) (0.191) (0.216) 

(log) Distance to Ottoman Trade Route -8.016 35.04 -72.32 25.67 

(119.3) (117.4) (106.9) (101.3) 

(log) Distance to Railroad (1899) -0.703*** -0.557*** -0.343*** -0.205** 

(0.152) (0.156) (0.106) (0.0863) 

Carriageway Density (1899) 171.6*** 183.2*** 124.5*** 113.8*** 

(42.16) (40.57) (36.13) (32.88) 

(log) Distance to Capital -1.713 -1.212*** 

(1.431) (0.450) 

Central Kaza Dummy 2.860*** 6.603*** 

(0.989) (0.949) 

Constant 67.88*** 85.56*** 95.47*** 126.6*** 14.98*** 24.56* 34.35** 52.22** 

(2.885) (22.31) (21.02) (35.67) (1.446) (13.83) (15.04) (20.23) 

Observations 330 329 329 329 330 329 329 329 

R-squared 0.147 0.404 0.497 0.518 0.152 0.251 0.319 0.406 

Notes: Robust standard errors, clustered at the Ottoman sanjak level in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 



Table 5: Christian Competition and Educational Attainment (2010) 

VARIABLES Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 

(log) Population Density (1893) 
3.808*** 2.548*** 1.628** 0.939 2.352*** 1.702*** 1.092*** 0.308 

(0.953) (0.770) (0.621) (0.685) (0.521) (0.389) (0.371) (0.425) 
Christian Share (1893) 

-0.0839 -0.0938** -0.0708** -0.0863** 0.0715* 0.0733** 0.0851*** 0.0656** 

(0.0605) (0.0378) (0.0336) (0.0349) (0.0381) (0.0295) (0.0285) (0.0312) 

Christian Competition per Capita 
0.325*** 0.162** 0.172* 0.207** 0.0163 -0.0493 -0.0424 0.00353 

(0.103) (0.0773) (0.0970) (0.0810) (0.0833) (0.0719) (0.0723) (0.0651) 

Average Elevation 
-7.527*** -4.618** -3.386 -2.805*** -1.325 -0.710 

(1.715) (1.923) (2.365) (0.985) (1.076) (1.260) 
Average Precipitation 

-11.51** -6.212 -6.028 -2.860 0.352 0.194 

(5.295) (5.098) (5.159) (3.488) (3.387) (3.254) 

(log) Distance to Lake 
-0.203 -0.184 -0.120 -0.148 -0.127 -0.0750 

(0.137) (0.129) (0.135) (0.0904) (0.0943) (0.0964) 

(log) Distance to River 
0.327** 0.236** 0.191* 0.108 0.0646 0.0510 

(0.133) (0.111) (0.112) (0.102) (0.0972) (0.0952) 

(log) Distance to Sea -0.348 -0.467** -0.623*** -0.284* -0.257 -0.418** 

(0.214) (0.213) (0.203) (0.158) (0.155) (0.161) 

Latitude 0.0508 -0.125 -0.396 -0.000536 -0.181 -0.271 

(0.557) (0.508) (0.553) (0.362) (0.392) (0.411) 

(log) Distance to Port (1899) 
-0.134 0.0176 -0.311 -0.0818 

(0.206) (0.216) (0.192) (0.214) 
(log) Distance to Ottoman Trade Route 

-20.40 25.18 -71.47 27.50 

(120.7) (118.8) (107.6) (102.2) 

(log) Distance to Railroad (1899) 
-0.704*** -0.557*** -0.340*** -0.209** 

(0.153) (0.154) (0.103) (0.0821) 

Carriageway Density (1899) 
168.5*** 180.9*** 124.5*** 114.6*** 

(42.56) (40.81) (36.36) (33.45) 
(log) Distance to Capital 

-1.761 -1.197** 

(1.421) (0.450) 

Central Kaza Dummy 
2.962*** 6.557*** 

(0.980) (0.952) 

Constant 
67.96*** 86.37*** 97.11*** 128.8*** 15.04*** 23.96* 34.38** 51.44** 

(2.841) (22.44) (21.10) (35.62) (1.422) (13.88) (15.31) (20.37) 

Observations 
330 329 329 329 330 329 329 329 

R-squared 
0.154 0.406 0.499 0.522 0.150 0.252 0.319 0.405 

Notes: Robust standard errors, clustered at the Ottoman sanjak level in parentheses. 
*** p<0.01, ** p<0.05, * p<0.1 



Table 6: Missionary Institutions and Gender Parity Index for Elementary Schools (2010) 

VARIABLES Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 

(log) Population Density (1893) 
0.0500*** 0.0358*** 0.0291*** 0.0252*** 0.0503*** 0.0359*** 0.0293*** 0.0255*** 

(0.00995) (0.00793) (0.00692) (0.00752) (0.00994) (0.00793) (0.00694) (0.00753) 

Christian Share (1893) 
-0.00123* -0.00147*** -0.00128*** -0.00134*** -0.00121* -0.00146*** -0.00127*** -0.00133*** 

(0.000652) (0.000407) (0.000379) (0.000383) (0.000653) (0.000410) (0.000381) (0.000386) 

Missionary Schools per Capita 
-0.000455 0.00329 0.00505 0.00549* 

(0.00493) (0.00310) (0.00316) (0.00300) 

Missionary Stations per Capita 
0.00103*** 0.000703* 0.000891* 0.000808 

(0.000343) (0.000419) (0.000541) (0.000566) 

Average Elevation 
-0.0845*** -0.0658*** -0.0503** -0.0839*** -0.0650*** -0.0498** 

(0.0180) (0.0199) (0.0238) (0.0178) (0.0200) (0.0237) 

Average Precipitation 
-0.173*** -0.135** -0.130* -0.172** -0.134** -0.129* 

(0.0648) (0.0648) (0.0668) (0.0648) (0.0648) (0.0667) 

(log) Distance to Lake 
-0.00208 -0.00211 -0.00152 -0.00210 -0.00216 -0.00159 

(0.00168) (0.00169) (0.00161) (0.00168) (0.00170) (0.00163) 

(log) Distance to River 
0.00200 0.00141 0.000749 0.00192 0.00130 0.000650 

(0.00140) (0.00126) (0.00130) (0.00142) (0.00128) (0.00131) 

(log) Distance to Sea -0.00489* -0.00529** -0.00635*** -0.00494** -0.00533** -0.00634*** 

(0.00246) (0.00246) (0.00235) (0.00246) (0.00246) (0.00235) 

Latitude 0.00522 0.00341 -0.000490 0.00492 0.00298 -0.000860 

(0.00596) (0.00572) (0.00645) (0.00590) (0.00566) (0.00641) 

(log) Distance to Port (1899) 
-0.00203 -0.00179 -0.00206 -0.00187 

(0.00232) (0.00234) (0.00232) (0.00235) 

(log) Distance to Ottoman Trade Route 
0.346 0.0937 0.302 0.0437 

(1.303) (1.370) (1.308) (1.373) 

(log) Distance to Railroad (1899) 
-0.00444** -0.00322 -0.00442** -0.00322 

(0.00183) (0.00203) (0.00182) (0.00203) 

Carriageway Density (1899) 
1.340*** 1.675*** 1.330*** 1.660*** 

(0.478) (0.497) (0.477) (0.497) 

(log) Distance to Capital 
-0.0189 -0.0184 

(0.0161) (0.0159) 

Central Kaza Dummy 
-0.0183 -0.0187 

(0.0144) (0.0144) 

Constant 
0.700*** 0.775*** 0.872*** 1.259*** 0.698*** 0.786*** 0.889*** 1.268*** 

(0.0325) (0.249) (0.248) (0.413) (0.0323) (0.246) (0.246) (0.409) 

Observations 
330 329 329 329 330 329 329 329 

R-squared 
0.192 0.440 0.473 0.489 0.194 0.441 0.473 0.488 

Notes: Robust standard errors, clustered at the Ottoman sanjak level in parentheses. 
*** p<0.01, ** p<0.05, * p<0.1 



Table 7: Missionary Institutions and Gender Parity Index for High Schools (2010) 

VARIABLES Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 

(log) Population Density (1893) 
0.0558*** 0.0404*** 0.0312*** 0.0221*** 0.0556*** 0.0401*** 0.0310*** 0.0220*** 

(0.0120) (0.00518) (0.00418) (0.00422) (0.0118) (0.00499) (0.00401) (0.00414) 
Christian Share (1893) 

0.000711 0.000696* 0.000862** 0.000684* 0.000684 0.000664 0.000833** 0.000651 

(0.000738) (0.000409) (0.000382) (0.000398) (0.000741) (0.000409) (0.000384) (0.000401) 

Missionary Schools per Capita 
-1.65e-05 0.00272 0.00499 0.00608* 

(0.00758) (0.00386) (0.00357) (0.00326) 

Missionary Stations per Capita 
-0.00133*** -0.00136*** -0.00107** -0.00121** 

(0.000376) (0.000382) (0.000459) (0.000461) 

Average Elevation 
-0.104*** -0.0744*** -0.0569** -0.104*** -0.0747*** -0.0572** 

(0.0160) (0.0180) (0.0214) (0.0159) (0.0181) (0.0215) 

Average Precipitation 
-0.131** -0.0853 -0.0819 -0.131** -0.0857 -0.0823 

(0.0620) (0.0593) (0.0611) (0.0618) (0.0593) (0.0612) 

(log) Distance to Lake 
-0.00220 -0.00216 -0.00126 -0.00234 -0.00234 -0.00148 

(0.00160) (0.00149) (0.00138) (0.00160) (0.00150) (0.00140) 
(log) Distance to River 

0.000764 -0.000310 -0.000964 0.000804 -0.000291 -0.000948 

(0.00143) (0.00139) (0.00145) (0.00143) (0.00140) (0.00146) 

(log) Distance to Sea -0.0101*** -0.0103*** -0.0124*** -0.0100*** -0.0101*** -0.0122*** 

(0.00242) (0.00250) (0.00249) (0.00242) (0.00250) (0.00248) 

Latitude -0.0144** -0.0165** -0.0205*** -0.0144** -0.0168** -0.0208*** 

(0.00708) (0.00651) (0.00674) (0.00692) (0.00637) (0.00663) 

(log) Distance to Port (1899) 
-0.00548* -0.00363 -0.00556* -0.00374 

(0.00308) (0.00320) (0.00308) (0.00321) 

(log) Distance to Ottoman Trade 

Route -0.443 0.0572 -0.414 0.0838 

(1.164) (1.232) (1.143) (1.218) 

(log) Distance to Railroad (1899) 
-0.00677*** -0.00479** -0.00658*** -0.00456** 

(0.00186) (0.00180) (0.00185) (0.00179) 
Carriageway Density (1899) 

1.305*** 1.533*** 1.296*** 1.522*** 

(0.488) (0.464) (0.484) (0.459) 

(log) Distance to Capital 
-0.0249** -0.0249** 

(0.00985) (0.00975) 

Central Kaza Dummy 
0.0306** 0.0303* 

(0.0152) (0.0153) 
Constant 

0.394*** 1.289*** 1.456*** 1.909*** 0.396*** 1.291*** 1.465*** 1.922*** 

(0.0342) (0.284) (0.274) (0.367) (0.0336) (0.279) (0.269) (0.365) 

Observations 
330 329 329 329 330 329 329 329 

R-squared 
0.191 0.516 0.561 0.581 0.194 0.518 0.562 0.582 

Notes: Robust standard errors, clustered at the Ottoman sanjak level in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1 



Table 8: Christian Competition and Gender Parity Index for Elementary and High Schools 

(2010) 

VARIABLES Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 

(log) Population Density (1893) 
0.0503*** 0.0362*** 0.0296*** 0.0256*** 0.0561*** 0.0409*** 0.0317*** 0.0226*** 

(0.00970) (0.00781) (0.00690) (0.00759) (0.0119) (0.00523) (0.00420) (0.00421) 
Christian Share (1893) 

-0.00139** -0.00156*** -0.00139*** -0.00146*** 0.000562 0.000606 0.000754* 0.000554 

(0.000652) (0.000407) (0.000375) (0.000376) (0.000748) (0.000424) (0.000391) (0.000401) 

Competition per Capita 
0.00431*** 0.00254*** 0.00255*** 0.00269*** 0.00400** 0.00251* 0.00271** 0.00316*** 

(0.00148) (0.000933) (0.000819) (0.000797) (0.00191) (0.00132) (0.00107) (0.00109) 

Average Elevation 
-0.0820*** -0.0632*** -0.0473* -0.102*** -0.0716*** -0.0534** 

(0.0179) (0.0198) (0.0237) (0.0159) (0.0179) (0.0214) 
Average Precipitation 

-0.173*** -0.135** -0.130* -0.130** -0.0857 -0.0824 

(0.0648) (0.0647) (0.0666) (0.0616) (0.0589) (0.0606) 

(log) Distance to Lake 
-0.00210 -0.00214 -0.00153 -0.00221 -0.00217 -0.00127 

(0.00167) (0.00169) (0.00162) (0.00159) (0.00148) (0.00138) 

(log) Distance to River 
0.00184 0.00124 0.000558 0.000618 -0.000491 -0.00119 

(0.00140) (0.00125) (0.00129) (0.00143) (0.00137) (0.00143) 

(log) Distance to Sea -0.00512** -0.00547** -0.00657*** -0.0104*** -0.0105*** -0.0126*** 

(0.00249) (0.00248) (0.00237) (0.00244) (0.00251) (0.00247) 

Latitude 0.00462 0.00276 -0.00122 -0.0150** -0.0172*** -0.0213*** 

(0.00591) (0.00567) (0.00644) (0.00699) (0.00639) (0.00668) 

(log) Distance to Port (1899) 
-0.00212 -0.00186 -0.00557* -0.00371 

(0.00228) (0.00232) (0.00304) (0.00316) 
(log) Distance to Ottoman Trade Route 

0.204 -0.0446 -0.593 -0.104 

(1.303) (1.366) (1.195) (1.260) 

(log) Distance to Railroad (1899) 
-0.00441** -0.00316 -0.00675*** -0.00472*** 

(0.00180) (0.00200) (0.00181) (0.00172) 

Carriageway Density (1899) 
1.302*** 1.637*** 1.266** 1.488*** 

(0.478) (0.499) (0.491) (0.465) 
(log) Distance to Capital 

-0.0192 -0.0253** 

(0.0158) (0.00962) 

Central Kaza Dummy 
-0.0175 0.0315** 

(0.0144) (0.0152) 

Constant 
0.700*** 0.798*** 0.900*** 1.293*** 0.394*** 1.311*** 1.484*** 1.949*** 

(0.0314) (0.246) (0.246) (0.411) (0.0335) (0.280) (0.269) (0.365) 

Observations 
330 329 329 329 330 329 329 329 

R-squared 
0.204 0.444 0.476 0.492 0.199 0.519 0.564 0.584 

Notes: Robust standard errors, clustered at the Ottoman sanjak level in parentheses. 
*** p<0.01, ** p<0.05, * p<0.1 



Table 9: Number of Ottoman Schools (1914) and Christian Education 

Total Ibtidâî Schools Female Ibtidâî Schools Female Rüşdiyye Schools 

VARIABLES Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9 

(log) Population Density (1893) 1.203*** 1.218*** 1.207*** 1.369*** 1.443*** 1.436*** 0.974 1.111 1.089 

(0.0631) (0.0639) (0.0631) (0.0814) (0.0811) (0.0790) (0.0926) (0.0736) (0.0705) 
Christian Share (1893) 0.992** 0.992** 0.992** 0.997 0.997 0.997 1.006 1.007 1.004 

(0.00378) (0.00367) (0.00378) (0.00395) (0.00403) (0.00408) (0.00544) (0.00594) (0.00588) 

Missionary School Presence 1.132 1.346* 2.588** 

(0.165) (0.204) (1.050) 

Missionary Station Presence 1.245** 1.024 0.844 

(0.108) (0.143) (0.201) 

Competition Presence 1.223** 1.078 1.557** 

(0.124) (0.147) (0.282) 

Average Elevation 1.113 1.124 1.110 0.568*** 0.566*** 0.563*** 0.369 0.425 0.402 

(0.151) (0.146) (0.142) (0.0680) (0.0668) (0.0657) (0.226) (0.258) (0.265) 

Average Precipitation 0.837 0.819 0.848 0.609** 0.606** 0.608** 0.603 0.588 0.537 

(0.159) (0.165) (0.166) (0.143) (0.148) (0.147) (0.406) (0.367) (0.337) 
(log) Distance to Lake 0.979* 0.979* 0.980* 0.966** 0.963*** 0.964** 1.000 0.999 1.001 

(0.0118) (0.0119) (0.0115) (0.0135) (0.0135) (0.0148) (0.0128) (0.0124) (0.0146) 

(log) Distance to River 0.991 0.992 0.993 0.986 0.984 0.984 1.061 1.045 1.055 

(0.0102) (0.00975) (0.00977) (0.0122) (0.0114) (0.0116) (0.0443) (0.0364) (0.0396) 

(log) Distance to Sea 0.969* 0.966** 0.966** 0.975* 0.977 0.976* 1.022 1.020 1.013 

(0.0165) (0.0165) (0.0161) (0.0137) (0.0140) (0.0140) (0.0223) (0.0220) (0.0243) 

Latitude 1.085** 1.081* 1.080* 0.996 0.973 0.973 1.506** 1.413* 1.440* 

(0.0420) (0.0442) (0.0444) (0.0410) (0.0444) (0.0447) (0.314) (0.284) (0.308) 

(log) Distance to Port (1899) 0.990 0.992 0.995 0.994 0.991 0.993 1.029 1.034 1.042 

(0.0156) (0.0141) (0.0142) (0.0136) (0.0140) (0.0128) (0.0898) (0.0933) (0.0891) 

(log) Distance to Ottoman Trade Route 0.000111 4.57e-05 8.26e-06 57.83 4.403 2.329 15.49 0.0581 0.0519 

(0.000906) (0.000382) (6.86e-05) (596.1) (45.12) (24.26) (246.1) (0.949) (0.879) 
(log) Distance to Railroad (1899) 0.960*** 0.960*** 0.962*** 0.953*** 0.957*** 0.958*** 0.988 1.001 1.006 

(0.0115) (0.0117) (0.0117) (0.00984) (0.0108) (0.0112) (0.0251) (0.0232) (0.0264) 

Carriageway Density (1899) 88.07 28.89 49.85 33.39 26.45 24.34 0* 0* 0** 

(386.8) (120.3) (204.5) (108.6) (88.58) (82.78) (0) (0) (0) 

(log) Distance to Capital 0.998 0.989 0.983 1.041 1.047 1.040 0.860** 0.851** 0.831*** 

(0.0785) (0.0768) (0.0755) (0.0329) (0.0377) (0.0431) (0.0578) (0.0622) (0.0530) 
Central Kaza Dummy 1.716*** 1.711*** 1.662*** 1.854*** 1.936*** 1.904*** 0.605** 0.805 0.719* 

(0.195) (0.184) (0.184) (0.197) (0.206) (0.220) (0.151) (0.164) (0.144) 

Intercept 0.697 0.889 0.920 1.599 3.343 3.556 1.78e-07 1.76e-06 1.07e-06 

(1.454) (1.886) (1.930) (2.868) (6.903) (7.343) (1.66e-06) (0.00002) (.00001) 

 (overdispersion parameter) 0.256*** 0.252*** 0.252*** 2.42e-07*** 2.03e-07*** 2.00e-07*** 0.0574 0.0890 0.0323 

(0.0420) (0.0417) (0.0425) (3.80e-07) (7.75e-07) (5.96e-07) (0.218) (0.200) (0.220) 

Log Likelihood -881.388 -879.405 -879.125 -353.635 -355.111 -354.923 -125.713 -127.077 -126.100 

Observations 274 274 274 274 274 274 331 331 331 

Notes: Robust standard errors, clustered at the Ottoman sanjak level in parentheses. Results are reported in incidence rate ratios.  

*** p<0.01, ** p<0.05, * p<0.1 



Table 10: Female Ibtidâî Attendance and Dropout Rates (1914); Gender Parity in Ibtidâî Schools (1914) 

Female Ibtidâî School Attendance Female Ibtidâî Dropout Rates GPI for Ibtidâî Schools 

VARIABLES Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9 

(log) Population Density (1893) 0.0305 0.0489 0.0420 0.209 0.192 0.196 -0.0393*** -0.0379** -0.0406*** 

(0.455) (0.457) (0.454) (0.405) (0.404) (0.402) (0.0145) (0.0145) (0.0147) 

Christian Share (1893) 0.209*** 0.213*** 0.201*** -0.164** -0.167** -0.155** 0.00376*** 0.00384*** 0.00368*** 

(0.0507) (0.0504) (0.0514) (0.0678) (0.0676) (0.0677) (0.000598) (0.000577) (0.000634) 

Missionary School Per Capita 0.0821 -0.200 0.0374*** 

(0.291) (0.277) (0.0123) 

Missionary Station Per Capita 0.123*** -0.112*** 0.00571*** 

(0.0216) (0.0222) (0.000722) 

Competition Per Capita 0.143 -0.158 0.000173 

(0.134) (0.125) (0.00154) 
Average Elevation -3.150* -3.179* -3.026* 2.374* 2.447* 2.277 -0.110*** -0.120*** -0.122*** 

(1.643) (1.589) (1.593) (1.409) (1.354) (1.402) (0.0383) (0.0380) (0.0393) 

Average Precipitation -3.584 -3.444 -3.634 5.998 5.842 6.028 0.00218 0.0164 0.0102 

(3.495) (3.468) (3.487) (4.363) (4.387) (4.412) (0.0588) (0.0563) (0.0579) 

(log) Distance to Lake 0.136 0.144 0.142 -0.326* -0.331* -0.331* 0.000347 0.000471 0.000155 

(0.144) (0.142) (0.143) (0.182) (0.180) (0.182) (0.00275) (0.00267) (0.00276) 
(log) Distance to River -0.0854 -0.0940 -0.0989 0.104 0.114 0.121 0.000238 -0.000838 -0.000509 

(0.136) (0.135) (0.138) (0.175) (0.171) (0.172) (0.00227) (0.00226) (0.00235) 

(log) Distance to Sea -0.387 -0.394 -0.404 0.520* 0.522* 0.536* -0.00457 -0.00390 -0.00349 

(0.307) (0.302) (0.306) (0.268) (0.268) (0.274) (0.00425) (0.00414) (0.00425) 

Latitude -1.099** -1.106** -1.123** 0.525 0.537 0.557 0.00315 0.000372 0.000921 

(0.435) (0.427) (0.429) (0.440) (0.442) (0.438) (0.0103) (0.00998) (0.0103) 

(log) Distance to Port (1899) -0.369 -0.365 -0.370 -0.0177 -0.0209 -0.0158 -0.00140 -0.00177 -0.00194 

(0.599) (0.600) (0.599) (0.334) (0.335) (0.334) (0.00762) (0.00747) (0.00740) 
(log) Distance to Ottoman Trade Route 95.62 86.42 86.42 -129.1 -119.5 -117.9 1.554 0.754 1.077 

(96.37) (96.14) (97.77) (98.72) (99.05) (102.9) (2.012) (1.999) (2.008) 

(log) Distance to Railroad (1899) -0.210 -0.225 -0.212 0.163 0.176 0.164 -0.00659*** -0.00642*** -0.00580*** 

(0.175) (0.174) (0.176) (0.134) (0.134) (0.132) (0.00206) (0.00203) (0.00206) 

Carriageway Density (1899) 72.64 72.63 72.13 -72.20 -72.26 -71.69 2.986** 2.959** 2.989** 

(63.11) (63.72) (62.92) (55.08) (55.76) (54.84) (1.230) (1.259) (1.246) 
(log) Distance to Capital -4.670** -4.562** -4.674*** 4.804*** 4.682*** 4.787*** -0.0472*** -0.0436*** -0.0457*** 

(1.753) (1.746) (1.730) (1.670) (1.661) (1.638) (0.0165) (0.0149) (0.0158) 

Central Kaza Dummy 3.418* 3.425* 3.482* -0.705 -0.701 -0.766 0.0271 0.0265 0.0259 

(1.845) (1.858) (1.871) (0.981) (0.975) (0.997) (0.0231) (0.0233) (0.0235) 

Constant 120.3*** 119.2*** 121.5*** 2.706 3.787 1.387 0.891 0.957* 0.971* 

(34.09) (33.98) (33.68) (31.24) (31.25) (30.72) (0.559) (0.535) (0.556) 

Observations 253 253 253 253 253 253 267 267 267 

R-squared 0.454 0.459 0.456 0.349 0.353 0.352 0.501 0.511 0.485 

Notes: Robust standard errors in parentheses  

*** p<0.01, ** p<0.05, * p<0.1 
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Appendix 

Variable Definitions 

Population Density: Natural logarithm of district population per square kilometer. It is 

computed using Ottoman and Turkish Censuses and the surface area of each district. The 1893 

Ottoman Census is the first census to record men and women according to their millet (religious 

and ethnic affiliation). Figures are reported for each Ottoman kaza (district). Ottoman kaza 

(district) borders were manually drawn using ArcGIS. Surface area is calculated using these 

geocoded polygons. Missing information is filled using provincial yearbooks from the same 

period. The 1893 Ottoman Census has been transcribed into Latin characters by Karpat (1985). 

Modern Turkish Census results can be accessed through TurkStat’s web application.  

Number of Missionary Stations: Total number of Protestant missionary stations in a given 

kaza. The station data is sourced from primary source material from the Archives of the 

American Board of Commissioners for Foreign Missions (ABCFM) at Houghton Library, 

Harvard University. Secondary sources, annual station reports, journals, and letters are consulted 

to find the exact location of missionary stations. 

Number of Missionary Schools: Total number of male and female Protestant missionary 

schools in a given kaza. The schooling data is sourced from Alan (2015). Figures for number of 

schools per kaza are calculated through spatial computations in ArcGIS. 

Average Elevation: The average elevation of a given district. The primary source is the 

Advanced Spaceborne Thermal Emission and Reflection Radiometer (ASTER) Global Digital 

Elevation Model Version 3 (GDEM 003). The dataset is jointly created by the Ministry of 

Economy, Trade, and Industry (METI) of Japan and the United States National Aeronautics and 

Space Administration (NASA). The ASTER GDEM’s coverage spans from 83 degrees north 

latitude to 83 degrees south, encompassing 99 percent of Earth’s landmass, with 30-meter 

posting and 1x1 degree tiles. The raster image for elevation is used to calculate average figures 

for each kaza using ArcGIS software. 

Annual Mean Temperature: The average annual temperature of a given district. The primary 

source is the CHELSA (Climatologies at High Resolution for the Earth’s Surface Areas) dataset. 

The CHELSA dataset includes monthly mean temperature and precipitation patterns for the time 

period 1979-2013. The raster image for regional temperature is used to calculate average figures 

for each kaza using ArcGIS software. 

Annual Mean Precipitation: The average annual precipitation of a given district. The primary 

source is the CHELSA (Climatologies at High Resolution for the Earth’s Surface Areas) dataset. 

The CHELSA dataset includes monthly mean temperature and precipitation patterns for the time 

period 1979-2013. The raster image for regional precipitation is used to calculate average figures 

for each kaza using ArcGIS software. 
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Distance to Nearest Lake: The logarithm of the minimum distance from the centroid of a 

district (in kilometres) to the nearest major lake. The shape file is downloaded from HydroLakes 

database (http://wp.geog.mcgill.ca/hydrolab/hydrolakes/) in vector format. The primary source is 

the HydroLakes database. The spatial computations are made using ArcGIS software. 

Distance to Nearest River: The logarithm of the minimum distance from the centroid of a 

district (in kilometres) to the nearest major river. The shape file is downloaded from HydroLakes 

database (https://hydrosheds.org/page/hydrorivers) in vector format. The spatial computations 

are made using ArcGIS software. 

Distance to Nearest Sea: The logarithm of the minimum distance from the centroid of a district 

(in kilometres) to the nearest major sea. The shape file is downloaded from World Ocean 

Basemap 

(https://services.arcgisonline.com/ArcGIS/rest/services/Ocean/World_Ocean_Base/MapServer). 

The spatial computations are made using ArcGIS software. 

Distance to Nearest Major Port: The logarithm of distance of a district (in meters) to the 

nearest major port. The spatial computations are made using ArcGIS software. The source of this 

data comes from the 1899 R. Huber Map. The major ports are Constantinople (Istanbul), 

Dardanelles (Çanakkale), Gallipoli (Gelibolu), Smyrna (Izmir), Silifke, Mersin, Alexandrette 

(Iskenderun), Erekli (Karadeniz Ereğli), Inebolu, Sinop, Samsun, Ordu, Dunie, Kiressoun 

(Giresun), Tireboli, Trebizonde (Trabzon), and Rize. 

Distance to Ottoman Trade Routes: The logarithm of distance of a district (in kilometers) to 

the nearest Ottoman Trade route. The spatial computations are made using ArcGIS software. The 

source of this data is the Old World Trade Routes (OWTRAD) Project 

(http://www.ciolek.com/owtrad.html). 

Distance to Carriageway: The logarithm of distance of a district (in kilometres) to the nearest 

19
th

 century carriageway (chaussées). The spatial computations are made using ArcGIS software.

The source of the data is Huber’s Ottoman Map of 1899. Roads are manually traced using 

ArcGIS software. 

Carriageway Density: The magnitude-per-unit area of 19
th

 century carriageways that fall within

given kaza. The spatial computations are made using the line density tool in ArcGIS software. 

The source of the data is Huber’s Ottoman Map of 1899. Roads are manually traced using 

ArcGIS software. 

Distance to the Capital Constantinople (Istanbul): The logarithm of distance of a district (in 

kilometers) to Constantinople (Istanbul) which was the capital of the Ottoman Empire (1299-

1922). The spatial computations are made using ArcGIS software. 

http://wp.geog.mcgill.ca/hydrolab/hydrolakes/
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Central Kaza Dummy: Indicates whether the kaza in question was the administrative capital of 

a sanjak (sub-division) according to the 1893 Ottoman Census. The primary source I consulted 

for this information was the historical gazetteer of the Ottoman Empire compiled by Tahir Sezen 

(2017). 

Ibtidâî Enrolment Figures (1914): The primary source for these figures are the Statistical 

Review of the Ministry of Education (Maarif-i Umumiyye Ihsaiyat Mecmuasi) for the Muslim 

calendar year of 1336. This report enumerates the number of schools, teachers, students, and 

those who have reached a compulsory schooling age. Using this information, it is possible to 

calculate relatively accurate enrolment rates for the period in question. 

Ibtidâî Gender Parity Index (1914): The ratio of the absolute number female students to male 

students for the Ibtidâî schools for the school year starting in 1914. The primary source for these 

figures are the Statistical Review of the Ministry of Education (Maarif-i Umumiyye Ihsaiyat 

Mecmuasi) for the Muslim calendar year of 1336.  

Educational Attainment Figures (2010): The share of the population above the age of 15 that 

has received an elementary or high school degree. The education data is obtained from the 

Turkish Statistical Institute (TÜİK) for the year 2010. 




