School Clustering and Religious Competition:
Persistence of Educational Inequality in Colonial and
Post-colonial D.R. Congo*

Latest version

Pablo Alvarez—Aragc’)n*, Catherine Guirkinger*, and Paola Villar#

TUniversity of Namur

Université Paris Cité

February 21, 2025

Abstract
This paper examines the persistence of educational inequalities in Africa, focus-
ing on colonial and contemporary Congo. By analyzing historical and contempo-
rary surveys, archives, and school administrative data, we document the continuing
impact of colonial-era factors and explore mechanisms of path dependency. We
find that contemporary educational inequalities are driven by the clustering of post-
independence schools around historical Christian missions. This clustering dynamic
has increased over time and is shaped by religious competition between schools of
different denominations. This spatial pattern significantly affects girls’ education
more than boys’ because girls are more sensitive to distance barriers, explaining a
stronger colonial legacy for female education. Our analysis suggests that parental
education and missions as agents of structural change have limited influence on

regional educational outcomes in this context.

JEL Classification : 125, N37, F54

Keywords: Education, gender, school competition, religious competition, intergenera-
tional transmission, Christian missions, persistence, Democratic Republic of the Congo.

*Corresponding Author: Catherine Guirkinger, catherine.guirkinger@unamurbe. P. Alvarez-Aragén
and C. Guirkinger are affiliated to the University of Namur, Belgium. Emails: pablo.alvarez@unamur.be
and catherine.guirkinger@unamur.be. P. Villar is affiliated to the University Paris Cité and to the Uni-
versity of Namur. Email: paola.villar@u-paris.fr. The authors would like to thank Jean-Marie Baland,
Jean-Philippe Platteau, Augustin Bergeron, Etienne Le Rossignol, William Parienté, Denis Cogneau and
Pauline Rossi for helpful comments, as well as participants of seminars and conferences at Namur, CY
Cergy Paris University, University of Castilla-La-Mancha, the African School of Economics, Université
Saint-Louis, Harvard University, University of Valladolid, the Bordeaux School of Economics, the Paris
School of Economics, the University of Barcelona School of Economics, ENS Lyon, SAEe 2023, Université
de Pau et des Pays de I’Adour, Bolzano, and the EUDN conference. Oscar Carpintero provided useful
feedback at an early stage of the paper. C. Guirkinger gratefully acknowledges financial support from the
European Research Council under the H2020 research and innovation programme/ERC grant agreement
759294. P. Alvarez-Aragén acknowledges financial support from an FNRS/FRESH doctoral fellowship.


https://github.com/pabloalvarezaragon/pabloalvarezaragon.com/blob/gh-pages/Education_DRC.pdf

1. Introduction

Regional inequalities in education and educational mobility are a persistent and worry-
ing phenomenon observed in many countries. These disparities not only reflect stark
inequalities of opportunity, but also threaten social cohesion by perpetuating cycles of
disadvantage (Collier, 2024). Such inequalities are particularly pronounced across Africa
(Alesina et al., 2021; Heath Milsom, 2023), with a wealth of literature linking them to
patterns of colonial investment in education. In particular, regions that received greater
colonial investment —-whether through public or missionary schools— tend to have higher
levels of human capital today, especially for women (Huillery, 2009; Nunn, 2014; Mont-
gomery, 2017). However, the mechanisms behind this persistent inequality are complex
and often difficult to identify due to limited data availability (Cagé and Rueda, 2016;
Calvi et al., 2022; Okoye, 2022). Understanding these mechanisms is nevertheless crucial
for designing effective policy interventions aimed at correcting these inequalities and
preventing their reproduction. For example, if parental demand is the primary driver of
these inequalities, conditional cash transfers could incentivize school enrollment in lag-
ging regions. But, if the main problem is the unequal distribution of schools, expanding
school infrastructure may be a more appropriate response.

In this paper, we offer new insights into the persistence of regional educational in-
equalities since colonial times by highlighting a factor neglected in the existing literature:
the contemporary spatial clustering of post-independence schools around historical mis-
sions, which has increased over time, driven by religious competition between schools
of different denominations. Focusing on the Democratic Republic of the Congo (DRC),
we proceed in two steps. First, we examine regional inequalities in education today
and then trace their roots back to the colonial period using unexplored individual-level
data from a sample of about 250,000 individuals born during the colonial period or
immediately after independence. Specifically, we assemble a comprehensive dataset of
missionary posts and, using the state-of-the-art set of controls and robustness checks,
tind a strong correlation between missionary presence in 1948 and educational attain-
ment today, especially for women. Importantly, this correlation does not weaken over
time. To determine whether this correlation reflects the persistence of educational in-

equalities, we use a difference-in-differences analysis to compare educational outcomes



in the colonial period before and after the establishment of new mission posts between
1930 and 1948. Our results show that the opening of these missions significantly raised
local educational levels during the colonial period (for both men and women).

The main contribution of our study lies in the second part of the analysis, where we
explore the mechanisms of path dependency that have sustained these educational in-
equalities over time. First, we use administrative data on contemporary schools in the
DRC and show that the current distribution of schools exhibits pronounced clustering
around historical missions. Specifically, dividing the country into small 20km x 20km
grid cells, we find that an additional historical Catholic (Protestant) mission in the grid
cell is associated with a 119% (57%) increase in the average number of primary schools
per 1000 inhabitants today, or with a 133% (68%) increase in the average number of
contemporary secondary schools. Examining the dynamic pattern of secondary school
openings reveals that the establishment of a school affiliated with a particular denomi-
nation leads to the opening of a school of a competing denomination in the same area
(holding time-invariant characteristics constant at the grid-cell level), suggesting that re-
ligious competition through schools is a driver of these clustering dynamics. Notably,
and perhaps worryingly, the spatial concentration of schools appears to increase over
time.

These results are consistent with historical accounts of religious competition through
(missionary) schools (Gallego and Woodberry, 2010) and with recent policy reports ar-
guing that religious organizations open schools to attract new adherents (and possibly
money), especially where other organizations are already active (Gauthier et al., 2021;
Briand and Nicolai, 2021)." Yet, to the best of our knowledge, the impact of (religious)
school competition on the geographic location of new schools today has not been for-
mally demonstrated. This gap of research is of significance as the clustering of schools
driven by competitive forces is likely to operate in many contexts where the private ed-
ucation sector is important and largely unregulated, so that private (religious) actors,
competing with each other, choose where to open schools. We show that the cluster-
ing of schools is unlikely to be driven by other supply-side mechanisms such as the

endogenous location of missions, or structural transformation (using indicators such as

'They also fit in well with the standard economic approach to religion based on the idea that denomi-
nations compete with each other in a religious market (Iannaccone, 1998).



nightlights or labor market structure).

Finally, we examine whether demand-side mechanisms, such as the intergenerational
transmission of educational demand, are important drivers of educational inequality. We
rely on a representative sample of urban migrants educated during the colonial period
to isolate a "pure demand channel" in the transmission of education. Using a difference-
in-differences specification, we examine how parental education (and thus exposure to
colonial schools) affects children’s educational outcomes. We find that in a context of
significant educational mobility, parental education (as measured by their exposure to
colonial missionary schools) has only a modest impact on children’s education and hence
on long-term educational inequality. In short, our results suggest that these factors are
less influential than the dynamics of school clustering, which appears to be a key driver
of the persistent educational inequalities observed today.

The remainder of this paper is organized as follows. Section 2 reviews the literature,
highlighting the main contributions of this paper. Section 3 presents the data and mea-
sures. Section 4 provides evidence on the impacts of colonial investments in the DRC on
the education of people born during the colonial period as well as on the education of
subsequent generations, starting with a description of the context. Section 5 discusses
and tests the supply-side mechanisms at work, while Section 6 presents those on the
demand side. Section 7 concludes the paper with a discussion of the gendered aspect of

persistence and the religious differences that our analysis reveals.

2. Contributions and literature review

Long-term effects of colonial investments, particularly Christian missions.-There is
an extensive literature in economics on the long-term consequences of Christian mis-
sionaries on different outcomes in Africa (see, for example, Cagé and Rueda 2016, 2020;
Valencia Caicedo 2019b; Calvi et al. 2022; Nunn 2014, Montgomery 2017 and the ex-
tensive reviews by Becker 2022 and Okoye 2022). In the specific context of the DRC,
Bergeron (2020) highlights the influence of historical exposure to Christian missionar-
ies on attitudes toward in-group versus out-group members, while Le Rossignol et al.
(2023) examine how exposure to the historical missionary presence influences the quality
of education and students’ performance today.

One of the main shortcomings in the above literature is the lack of historical microdata



to explore the evolution of African societies as a result of missionary activities and docu-
ment the mechanisms behind the long-run impact of missions (Okoye, 2022). Our paper
addresses this limitation in two ways. First, we investigate the impact of colonial invest-
ments in education over several generations (mobilizing different sources of data) from
1930 to the present. Our novel colonial data allow us to estimate the effect of exposure
to Christian missions on the first generations of individuals directly exposed to them, in
line with Wantchekon et al. (2015).? Moreover, by exploiting the timing of the opening of
posts in the spirit of difference-in-difference estimation, we rely on less demanding as-
sumptions than the existing literature.3 Second, we focus on understanding persistence
mechanisms. In particular, determining whether the persistent effects work through the
supply or the demand side has been shown to be challenging (Cagé and Rueda, 2016).
Several authors mention supply-side factors to explain the persistence of colonial in-
vestments (not only Christian missions) on educational outcomes. For example, Huillery
(2009) argues that initial investments in education lead to continued funding in the post-
independence in French Africa (in contrast to Ben Salah et al. (2022) for the case of
Tunisia). In line with our findings, Okoye and Pongou (2023) show that people living
near historic missions in Nigeria are now more likely to live in districts with existing
schools. Using administrative data on the universe of secondary schools in contempo-
rary DRC, we explore this question at a more granular level and propose a mechanism
to rationalize this finding: religious competition, operating through school construction,

shapes the geography of schooling supply.

School and religious competition.-While there has been considerable research on
school competition, to the best of our knowledge, none has focused on its effects on
school location.# Moreover, most studies focus on developed countries. Exceptions
include Bau (2022), who examined the negative effects of competition on low-income
students in Pakistan. Closer to our context, Gallego and Woodberry (2010) focus on the

impact of religious competition at play during the colonial period on the quality of edu-

2In the same line and also in the context of colonial Congo, Guirkinger and Villar (2022) study the
impacts of pro-natalist policies on women fertility during the colonial period.

3By constructing an original and comprehensive dataset of missions, we also address Jedwab et al.
(2022) criticism of altas-based sources that disproportionately report a selection of the best missions.

4Spatial location models have been used to study "product differentiation” among religious organiza-
tions (see Iyer, 2016 and Iannaccone, 1998 for detailed reviews).



cation today in Africa. In particular, they hypothesize that the large differences in edu-
cational attainment between Catholic and non-Catholic states in Africa today are largely
explained by market forces operating during the colonial era, and these institutional dif-
ferences have persisted to the present because of their high degree of inertia. Because
Catholic states favored the Catholic Church and restricted the entry of Protestant mis-
sions, Catholic schools in these states invested less in school quality than their counter-
parts in non-Catholic states, which feared competition from Protestants. In non-Catholic
states, there was no regulation favoring a particular denomination, and both had to in-
vest in school quality to attract converts. In this paper, we take a different approach
by focusing on the post-independence competitive dynamics triggered by the initial lo-
cation of missions and provide quantitative evidence on how this post-independence

competition induces a clustering of schools from different religious networks.

Intergenerational transmission, educational mobility, and their determinants. Little
is known about these issues in the context of developing countries (for recent reviews re-
garding developed countries, see Black and Devereux (2011) or Solon (2018)). Important
exceptions are Alesina et al. (2021) and Heath Milsom (2023), who highlight the exis-
tence of a strong "regional effect" in educational mobility. To measure this effect, they
rely on children of migrants to compare siblings exposed to different "regions" while
holding parental education constant. In a sense, we do the opposite, comparing children
of migrants who live in the same city (and are therefore exposed to the same local envi-
ronment), but whose parents were differently exposed to colonial education. This allows

us to isolate a "pure demand effect" from regional exposure effects.

3. Data and Variables

3.1. Data

Contemporary data.—To study persistence in education and some of its underlying mech-
anisms, we rely on contemporary demographic information.

Demographic and Health Surveys (DHS): We use all available rounds of the DRC DHS
(2007-2013), a nationally representative survey that provides detailed information on
education, literacy, occupation, and religion. In total, we have information on about

40,000 individuals living in 785 clusters. Since we have information on the latitude and



longitude of DHS clusters, we are able to combine this dataset with the historical colonial
schools data detailed above.

Contemporaneous schools: We retrieved data on the universe of primary and secondary
schools in the DRC in 2020. This dataset is provided by the Ministry of Education
and includes school-level information such as exact GPS location, number of students
and teachers, the date of opening (only for secondary schools) and school management
regime. The education system in the DRC consists of two types of schools: publicly
funded and private. Public schools are divided into official schools and schools under
contract with the state. Official schools are run by the state and are secular, while schools
under contract are run by the four religious organizations that have signed an agreement
with the state (Catholics, Protestants, Kimbanguists, and Muslims). While they are man-
aged most often by faith-based organizations, private schools do not receive any state
subsidies (new evangelical churches typically operate private schools).

In our data, there are approximately 60,000 primary schools, of which nearly 20% are
Catholic (public), 37% are Protestant (public), 17% are official schools, 12% are managed
by other religious groups (public), and 14% are private (unfortunately these data do not
provide information on whether these private schools are denominational or not). As
for secondary education, there are 35,000 secondary schools, of which 15% are Catholic
(public), 35% are Protestant (public), 18% are official schools, 15% are administered by

other religious groups (public), and 17% are private.

Historical data.—We construct our main historical dataset by combining surveys con-
taining information on individuals born during the colonial era with data on the loca-
tion, type and opening of Christian missions.

Demographic Survey from the 1970s: These data provide original individual-level infor-
mation on 250,000 individuals in 46,000 households surveyed between 1975 and 1977
in seven major cities in the DRC: Kinshasa, Matadi, Bandundu, Kikwit, Mbandaka,
Kananga, and Bukavu (1/10 of the total number of households identified in each of these
cities are surveyed). Demographic information was collected on age, sex, ethnicity, mar-
ital status, place of birth, and migration status, as well as socioeconomic characteristics
such as years of education and occupation. Among respondents born before indepen-
dence, 80% are migrants, and 85% of them migrated to the cities after independence (or

shortly before) and were therefore educated in their place of birth. In fact, migration



prior to the last years of the colonial era was highly controlled and restricted. Impor-
tantly, this survey includes information on the position of individuals within the house-
hold, which allows us to link parents and children and to study educational mobility.
We retrieved these data from digital archives at the University of Louvain-La-Neuve in
Belgium. These data are considered high quality by demographers who rely on them to
study demographic dynamics in the Congo in well-published academic papers (Tabutin,
1982; Shapiro, 1996).5

Missionary activities: During colonial times, virtually all education took place in mis-
sion schools. To measure colonial investment in education at the local level, we construct
a database with comprehensive information on Christian mission posts opened in the
DRC between 1885 and 1948 (see Figure A1 in Appendix A.1 for the geographic location
of Catholic and Protestant missions in the DRC in 1948.). The data on Catholic missions
come from information digitized from comprehensive yearbooks and maps published
in 1924, 1935, and 1949 (Corman, 1924, 1935; Van Wing, 1949). As for the location and
date of opening of Protestant missions, we obtain them from maps published in 1905,
1921, 1930, 1944, 1953, and 1960, and from a 1978 handbook (Irvine, 1978). The recorded
Protestant missions cover the period 1879-1960, while the recorded Catholic missions
cover the period 1885-1948. To make the results more comparable, we focus on the pe-
riod 1885-1948. The final sample of missions includes a total of 697 missions for the
DRC, of which 300 are Protestant and 397 are Catholic. Importantly, we know the date
of arrival of Catholic nuns (if any).® On the other hand, Protestant missions almost
always had female missionaries.” We will use this information when examining the gen-
dered effects of exposure to missionary presence, since the presence of nuns within the
Catholic school system was a necessary condition for the education of girls.?

For the DRC, these data on missions are far more complete than most of the existing

5These surveys were conducted during Mobutu’s dictatorship, but both the design and implementation
of the survey and data collection were managed jointly by a team of demographers based at the Congolese
Institute for Research and Statistics and the Université Catholique de Louvain in Belgium. Data cleaning
and statistical programming were carried out in Belgium.

®Catholic nuns mostly arrived at pre-existing missions run by male missionaries. In fact, the date of
arrival of Catholic nuns is the same as the date of establishment of the mission post only 6% of the time.

7According to Irvine (1978), about 9o% of Protestant posts hosted at least one female missionary.

8This was true until 1960. After independence, girls were also educated in missions without Catholic
nuns.



data on missions used in the literature, enabling us to address one of the criticisms
raised by Jedwab et al. (2022), namely that mission atlases exacerbate endogeneity in
mission location by reflecting only the best missions (Appendix A.1 shows a comparison
of our dataset with the missions reported for Congo in Cagé and Rueda (2020) and Nunn
(2010), who use information provided by Streit (1929) (Catholic missions), Beach (1903)
(Protestant missions), and Roome (1924)).°

Determinants of missions” location: Finally, since missionaries were likely to locate in
better areas, it is crucial to consider the geographic and historical characteristics that
influence this decision when we examine the lasting influence of missionary presence.
Building on Jedwab et al. (2022), our control variables include: altitude, slope, rainfall,
length of growing season, distance to the coast, distance to a colonial road, distance to a
colonial railroad, distance to a navigable river, population density in 1900, cropland area
in 1900 as estimated in the HYDE 3.1 database (Klein Goldewijk et al., 2011), malaria
index from Cagé and Rueda (2016), tsetse suitability index from Alsan (2015) and num-
ber of slaves exported in the Indian and Atlantic trades (normalized by ethnic homeland
area) from Nunn and Wantchekon (2011). We construct these historical and geographical

controls at the DHS cluster level and the territory level.

3.2.  Measures of exposure to missions

Since missionaries provided virtually all education during the colonial period, and since
all missions operated schools during our study period, we use exposure to missionary
presence as a measure of exposure to colonial investment in education. However, we dis-
tinguish between three types of missions - Catholic, Catholic with nuns, and Protestant
- since the type of education they offered slightly differed (see section 4.1 for details).
Our construction of exposure variables differs across datasets, as they provide different
levels of precision regarding the location of the individual place of birth / location (in
the DHS we know the GPS coordinates of the sampling cluster, while in the historical

demographic survey we have information on the territories of birth). With DHS data,

9The comparison shown in Appendix A.1 refers to the final dataset used in both papers. Even if
we restrict our data to missions opened before the year they use (1903 for Protestant missions and 1929
for Catholic in the case of Cagé and Rueda (2020), and 1924 in the case of Nunn (2010)), we have 62
Protestant missions and 199 Catholic, while Cagé and Rueda (2020) have 26 Protestant and 69 Catholic.
If we compare the number of missions in the 1924 Roome map, we have 166 Protestant missions and 156
Catholic, compared to 120 Protestant and 93 Catholic in the Roome map.



we measure exposure to former missionary presence as the logarithm of the distance
from the DHS cluster to the nearest mission post, multiplied by ( 1)."° We follow Cagé
and Rueda (2016) and always restrict our sample to DHS clusters located less than 50km
away from the closest mission, reducing the concern that DHS clusters are similar to
distant places, and omitting regions with extreme values of the explanatory variable.
For the historical analysis, we construct an average exposure to missionary presence
for each territory and year and assign this measure to each respondent according to
their year of birth."* To do this, we follow Calvi and Mantovanelli (2018) and construct
a continuous measure of proximity at the territory level that controls for mission den-
sity. Specifically, we generate 1000 random points within each territory and compute
the distance from each random point to its closest mission before averaging over these
distances. A major advantage of this method is that it takes into account missions in
neighboring territories when calculating the exposure of a given territory. We repeat
this process for each territory, each year between 1885 and 1948, and the three types
of missions. Finally, based on these distances we construct a measure of proximity by
multiplying the logarithm of the distance by ( 1). Table A1 in Appendix A.2 provides

descriptive statistics for these exposure measures.

4. Impacts of colonial educational investments through time

After a brief description of the historical context, we first examine the long-lasting im-
pact of colonial schools on current educational outcomes in the DRC using DHS data
(introducing two dimensions of heterogeneity: gender and religious affiliation of these
schools at independence). We then turn to the question of whether missionary invest-
ments in education led to higher average educational levels near mission posts during
the colonial period (which may have persisted). This is an important first step in under-
standing the mechanisms of persistence. However, while this is often an (implicit) claim,

it is rarely formally tested.

®We use distances in logarithms to remove the high skewness in the distribution of distances and
because we expect the influence of mission to be fundamentally nonlinear, with individuals located close
to missions being disproportionately affected by the presence of the mission. We provide robustness
estimates with alternative measures of exposure.

"We choose exposure at birth primarily because it allows us to include individuals in our sample
who were born up to 1948. For example, if we instead compute exposure at age 6, we can only include
individuals born before 1942, since our last mission opening occurs in 1948.



4.1. Historical and present-day context

Colonial Schooling.—In the Belgian Congo, both Catholic and Protestant missions in-
vested heavily in mass education and played a crucial role in the development of the
educational system. By 1960, at independence, 97% of all students were attending mis-
sionary schools (Yates, 1976)."> Although the primary intention of missionaries was to
convert Africans to Christianity, they saw the provision of formal education as the most
effective way to do so (Meier zu Selhausen, 2019)."3 As in most African colonies, the
colonial state encouraged mission investment in education by providing direct subsidies
or indirect benefits (such as infrastructure or land concessions) to missions that operated
schools. In the Congo, however, Catholic missions benefited from preferential treatment
by the colonial authorities. Unlike Protestant missions (mostly from Britain, the U.S., or
Sweden), they were typically "national missions" and were perceived as more loyal to
Belgium and easier to work with or control. According to Boyle (1995), by the end of
the 1950s, about 11% of the total number of students were enrolled in Protestant schools,
while about 85% were enrolled in the Catholic network.

There were other important differences across denominations. Catholic missions fol-
lowed an official program set by the government (to qualify for subsidies), while Protes-
tant missions were free to design their own curricula. In Catholic missions, girls and
boys were in separate classes, and only nuns could be responsible for girls’” education
(Masandi, 2004). Thus, opening classes for girls was only possible if nuns were present.*+

At independence, the Congo did very well compared to other colonies in terms of
overall primary school enrollment: as much as 71% of the appropriate age group was

enrolled in primary school, the highest rate in Africa. However this overall figure

2In fact, the Belgian Congo had the highest number of Western missionaries in Tropical Africa, reaching
almost 4.000 in the eve of the World War II, as compared to about 3.500 in the entire region of East Africa
during the interwar years (Frankema, 2013; Bergeron, 2020).

3The focus on education and the reach of missionaries were global, leading to what some authors have
called a "first global mass education wave" (Valencia Caicedo, 2019a).

™The late arrival of nuns in the territory (around the mid-1920s) could explain (in part) the delay in
women’s education in the colony (most Protestant posts had at least one female missionary at the opening
of the post (Irvine, 1978)). The program focused on domestic skills such as cooking, child care, farming,
and dressmaking. Depaepe and Kikumbi (2018) and Yates (1982), argue that the education provided
by the Protestants was better in terms of quality, especially for girls who were in the same classes as
boys: the curriculum was thus less focused on teaching practical, traditionally "female" skills. Protestant
missionaries thereby promoted a different ideal of a Christian woman than the Catholics. In Appendix B,
we provide additional evidence on the differences between Catholic and Protestant education.
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masks signi cant gender disparities with girls far less likely to attend school than boys
(Masandi, 2004. Also, very few students were enrolled in secondary schools, account-
ing for less than 2% of total enrollment, and only a few dozen university students had
graduated.®®

Post-independence Schooling. —After independence, the newly elected government
committed to expanding its education system and subsidized schools that met mini-
mum standards. In addition, the differences in education between boys and girls were
of cially abolished in 1962 (André and Poncelet, 2013.

In the 19605, new secondary schools opened massively, mostly still run by Christian
denominations, and especially by Catholic congregations ( Lembagusala Kikumbi , 2018:
in the early 197G, 62% of primary school children were enrolled in Catholic schools,
compared to 21% in Protestant and 14% in of cial public schools. 16

In the mid- 1983, Mobutu nationalized schools but quickly a deep crisis hit the edu-
cation sector and the management of the system was delegated to representatives of the
country's four main religions (Catholicism, Protestantism, Islam and Kimbanguism) in
return for grants and subsidies, while private actors were authorized to open schools. In
the face of signi cant nancial challenges, both private and public schools have sought
parental contributions to cover a substantial portion of the schooling expenses, partic-
ularly teachers' salaries. These private contributions continue to represent about two-
thirds of the countrys basic education costs (Briand and Nicolai , 2021).

Since the beginning of the 200G (and with the end of the civil wars and economic
turmoil), the situation regarding education has clearly improved, and today, DRC out-
performs other income-comparable countries (such as Niger, Mali and Burkina Faso).
Yet, in their detailed report on education in the country, Gauthier et al. (2021) show that
geographical inequality remains high and public planning and regulation by the State
are lacking. In many places, only some religious networks, in particular the Catholic
and Protestant churches, are present. These religious schools are said to rely on school

openings as a tool of evangelization to draw in more converts. In addition, evidence

15Gender disparities are also striking in higher education. Lauro (2020 notes that there was no woman
at the university and only one among the 800general high school graduates at independence.

16In secondary education, the state played a more active role: one third of students attended an of cial
school, while 42% (resp. 17%) attended a Catholic (resp. Protestant) school in 1973(MacGaffey, 1982. Itis
worth noting that even in the of cial secondary schools, the teachers were mostly from (Belgian) Catholic
orders (Sheline et al,, 1984).

11



in Briand and Nicolai (2021) suggests that faith-based organizations use a signi cant

proportion of the households' school fees to nance their church activities.

4.2. Present-day education and missionary schools in the past

To investigate whether people living today cluster to historical missions are more edu-
cated, we follow the existing literature by estimating a linear regression model of con-
temporary outcomes on the proximity of individuals' cluster in the DHS survey to the
nearest Christian mission, controlling for historical and geographic characteristics. 1’ For
a formal exposition of the regression model, see Appendix C.1.

Results are reported in Table 1. We nd that, today, (i) proximity to a Christian colonial
school matters for women's education but not for men's and (ii) Catholic and Protestant
colonial schools have similar effects.!® In terms of magnitude, for women, halving the
distance to a former Catholic or Protestant school is associated with 0.2 additional years
of schooling (a 4% increase relative to the female sample mean), a4 pp increase in literacy
(an 8% increase), and a3 pp increase in the likelihood of attending post-primary school
(an 8% increase)!® These effects therefore contribute to reducing gender inequality in
education. For example, halving the distance to a Catholic or Protestant mission reduces
the gender gap in literacy by 15%. Interestingly, exposure to colonial schools has no
effect on women's likelihood of completing secondary education. For men, on the other
hand, it is only in this dimension (completion of secondary education) that we nd an
effect of proximity to Catholic schools: halving the distance to a Catholic school increases
the probability of completing secondary education by 1 pp (or an increase of 9%).

Our results on contemporaneous education con rm the general ndings in the litera-

In addition, we follow the strategy introduced by Cagé and Rueda (2016 and restrict the analysis to
those individuals living in DHS clusters with at least one mission withina  50km radius. The idea behind
this restriction is that areas located far from mission posts most likely present substantial differences from
those closer to posts, not only in terms of geographical attributes but also institutional or cultural factors.

In order to enable comparisons between similar areas on these dimensions, we remove these remote areas
from the sample. The main threshold chosen here to de ne proximity is 50 km. Cagé and Rueda (2016

use 10km as their threshold, but their respondents' cities are on average 140km away from the nearest

mission, while in our case, due to the higher availability of data, it is 22km for Catholics and 32km for

Protestants. The choice of this threshold does not affect our results. Very similar results are obtained by

choosing different thresholds (i.e. 30km, 40km or no threshold).

18Using the notation introduced in Section C.1, we cannot reject the null hypothesis that bc + gc =
bp + gp.

19The nal effect of halving distances is obtained by multiplying the coef cient reported in the table by
In(2), since[ In(d)] [ In(d]= In(2).
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ture regarding the persistent effects of missionary presence on education today: women
living in places close to colonial schools are, on average, more educated than women
living in more distant places. However, we also nd a persistent effect of both histori-

cal Protestant and Catholic missions, which is consistent with the results in Baten et al.
(202]) or Becker and Meier zu Selhausen (2023, where no differences in outcomes are

found between these two religions. 2°

Robustness. — In Appendix C.2, we provide further discussion and analysis in order
to rule out a spurious correlation between mission location and current educational out-
comes. Speci cally, we rst show the (lack of) sensitivity of our results to the inclusion of
different combinations of relevant control variables (historical determinants of mission-
ary location). Then, we show that our results hold when we control for contemporary
urbanization, or when we restrict the analysis to rural DHS clusters only (the latter
two analyses help control for the fact that missions may have located in more densely
populated areas). We also show that our results are robust to alternative de nitions
of exposure (de ning discrete buffers of exposure intensity) and are not explained by
spatial autocorrelation. Finally, we show that missions left a lasting impact on the main
dimension they targeted: religion. We show that proximity to historical Catholic mis-
sions increases the probability of being Catholic, while proximity to historical Protestant

missions increases the probability of being Protestant.

20In contrast, Nunn (2014 nds a signi cant effect only for Protestant missions.
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Table 1. Education in 2000and exposure to former missionary presence

D @) (©) (4)
Years of education  Literacy = Secondary or more > 12 years of educ
Exposure to Catholics 0.0720 -0.0118 -0.00398 0.0197
(0.119 (0.0108 (0.0117 (0.00929
Exp to Catholics x Female 0.273 0.0576 0.0475 -0.0127
(0.0712 (0.0102 (0.0103 (0.00649
Exposure to Protestants -0.00320 -0.0143 -0.0107 -0.000604
(0.121 (0.0119 (0.0139 (0.00923
Exp to Protestants x Female 0.348 0.0564 0.0525 0.0110
(0.0689 (0.00949 (0.0109 (0.00722
FEs Yes Yes Yes Yes
Controls Yes Yes Yes Yes
Mean Y 6.933 0.637 0.566 0.165
Mean Y female 5.678 0.505 0.435 0.102
R-squared 0.304 0.202 0.232 0.165
N 34654 34654 34654 34654

Note . Data: Pooled 2007 and 2013 waves of the DHS. The sample includes women aged 1549 and men aged 15-59. The sample
is restricted to people living in DHS clusters located 50km or closer to a mission. The table reports OLS estimates. We use

log(distanc@ to measure exposure. Outcome variables are de ned as follows: single years of education in column ( 1), ability
to read a whole sentence in column (2), probability of having post-primary education in column (  3) and probability to have 12 or
more years of education in column ( 4). Standard errors () are clustered at DHS cluster level. Geographical, historical and individual
controls included (see Section 4 for details). *** for p < 0.01, ** for p < 0.05, * forp < 0.1.

4.3. Persistence is not fading!

The DHS samples include generations of adults educated in the rst decades after inde-
pendence as well as adults born in the early 199Gs, so it is possible to examine whether
the persistent effects highlighted above fade over time. Examining fading is informative
because different mechanisms lead to different predictions regarding the fading of initial
inequalities over time. If the mechanism of persistence is the intergenerational transmis-
sion of education from parents to children, it is expected to fade over a small number
of generations.?! If, instead, there are persistent regional inequalities in the supply of
schools, fading would arguably be slower ( Arenas and Hindriks (2020 develops a model
to formalize this idea and argue for school equalization and desegregation policies in the
US). Consistent with this argument, Ben Salah et al.(2022 nd that in Tunisia, the effect
of exposure to colonial public education on literacy declines over time because of the
strong expansion of public education.

In our case, the correlation between exposure to missions and education is remarkably

21If the correlation between parental and child education is a, it is only a? between grandparents and
grandchildren and a2 over three generations. Even if it is as high as 0.6 for one generation, it is only about
0.2 after three generations.
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stable over time: we nd no heterogeneous effect of exposure to missionary presence by
decade of birth (results are reported in Table C6in Appendix C.3).%? Taken at face value,
this would point to persistent inequalities in the supply of education. In Section 5.1,
we turn to an examination of supply factors and explore the above questions in more

details.

4.4. The impact of early missionary schools on the expansion of colonial education

To systematically examine the relationship between the opening of mission schools and
education during colonial times we draw on microdata containing information on the
education of individuals directly exposed to colonial schools (using individual-level data
from the 197Gs Urban Demographic Survey) and combine it with information on the
timing of the opening of new mission posts during the colonial era in the territory of
birth of the individuals. This allows us to estimate a difference-in-difference model,
leveraging changes in exposure across cohorts born in the same territory. In practice, we
measure exposure to missions (of different types) at birth and include territory of birth
xed effects in our regressions.

Our identi cation strategy helps to overcome a major weakness of the existing lit-
erature on the impact of missions (or other colonial investments): any time-invariant
characteristics (e.g., related to geography or the environment) correlated with mission
placement are absorbed by the territory- xed effects and cannot bias our estimates. We
distinguish between Catholic and Protestant missions and we add a variable to capture
the effect of exposure to Catholic missions with nuns. This is because the opening of
schools for girls within the Catholic system was conditional on the presence of at least

one nun.?2 24 For a formal presentation of the regression model, see Appendix D.1.

22Using the DHS personal record les (PR), which contain information on household members under
the age of 18, we even observe persistent effects for children aged 12 to 17. However, we do not nd
an effect on children aged 6 to 11, suggesting that persistence today is driven by access to secondary
schooling (see TableC7 in Appendix C.4).

23n the previous analysis, based on DHS data, we did not include exposure to Catholic missions with
nuns. This is because here we only observe missions at one point in time (1948 and by that time a
large proportion of Catholic posts counted with at least one nun, leading to potential multicollinearity
(r = 0.70). In addition, many more Catholic posts began to include nuns after 1948 so that the distinction
likely became less relevant after 1948 Nevertheless, when we distinguish between exposure to Catholic
missions with nuns and Catholic missions without nuns, our results are left unchanged.

2%When using the 197G survey, we focus on individuals born between 1930and 1948 since the data
include few migrants born earlier (and heterogeneity in education is small for them).
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Table 2 displays the results. Two main ndings stand out. First, the effect of exposure
to missionary presence is only detectable for Catholic missions. In terms of magnitude,
Column (4) shows that halving the distance to a Catholic mission increases years of
education by 0.5 (11% of the sample mean) or, in Column 6, the probability of complet-
ing primary education by 6 percentage points (13% of the sample mean). The effect of
Protestant missions is not only statistically insigni cant but also small in size. The con-
trast between Catholic and Protestant is in line with historical accounts: as mentioned
in Section 4.1 the majority of pupils were in Catholic schools in the 195G. Yet, given
that proximity to former Protestant missions has today the same effect as proximity to
Catholic ones, our results suggest that the mechanisms behind persistence may differ
across denominations.

Second, we con rm that the presence of nuns in Catholic missions was important for
female education: halving the distance to a Catholic mission with at least one nun is
associated with an 8 percentage point increase in the probability of having any school-
ing (column 5). This latter result represents a large impact compared to the mean of
the variable for the female sample (16%). These results are particularly striking given
that our measure of exposure is an average exposure within a given territory. As such,
it tends to attenuate the true effect of mission exposure and provides lower bound es-
timates.?® These results are consistent with the historical record on the functioning of
the Catholic school system, where the presence of nuns was a necessary condition for
opening schools for girls, and suggests that ignoring this distinction in similar contexts
may be masking important heterogeneity.

Threats to identi cation. —We now brie y discuss (and refer to detailed analyses in
appendix) two important threats to our identi cation of the impact of mission on edu-
cation outcomes during colonization: selective migration and the endogenous opening
of missions.

Selective migration.One potential concern is related to the nature of the 197G sam-

ple composed of people living in seven major cities, most of whom are migrants from

25This interpretation of the coef cients (in which we interpret only the interaction coef cient) is also
conservative. It assumes that nuns' missions were the farthest away from the simulated points, and
remain the farthest away among Catholic posts, so that the average distance to "general" missions remains
unchanged. If we assume that nun missions were the closest missions to the simulated points (and
therefore remain the closest missions), then the distance to "general” Catholic missions is also halved.
Summing up the coef cients, we obtain an increase of 13 points.
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Table 2: Education in colonial times and missionary presence

(€ @ ©) 4 ©) (6
Years educ  Any educ Primary ormore  Years educ Any educ Primary or more
Catholic missions 0.587 0.0344 0.0546 0.759 0.0907 0.0831
(0.209 (0.0278 (0.025)) (0.248 (0.0460 (0.0318
Catholic missions x female 0.0415 -0.0158 -0.00337 -0.416 -0.146 -0.0699
(0.255 (0.0379 (0.0312 (0.393 (0.0909 (0.0540
Protestant missions -0.0690 0.0364 0.0161 -0.0963 0.0302 0.0129
(0.275 (0.0299 (0.0315 (0.280 (0.030) (0.0318
Protestant missions x female 0.159 0.0185 -0.0100 -0.115 0.0310 -0.00367
(0.240 (0.0285 (0.0310 (0.245 (0.0287 (0.0320
Catholic with nuns 0.0405 -0.0290 -0.0139
(0.228 (0.0303 (0.0278
Catholic with nuns x female 0.423 0.121 0.0615
(0.320 (0.0635 (0.0399
FEs Yes Yes Yes Yes Yes Yes
Territory FE Yes Yes Yes Yes Yes Yes
Cohort FE Yes Yes Yes Yes Yes Yes
Mean Y 4.995 0.734 0.435 4.995 0.734 0.435
R-squared 0.442 0.292 0.338 0.442 0.293 0.338
N 41655 41655 41655 41655 41655 41655

Note . Data: Demographic Survey of the 1970Cs. The sample is restricted to people born after 193Q The table reports OLS estimates.
Exposure to missionary presence is measured as log(distancg. Outcome variables are de ned as follows: single years of education
in columns (1) and (4), a binary variable that equals one if the respondent has at least one year of education in columns (2) and (5)
and the probability of completing primary education (> 5 years of education) in columns (3) and (6). Standard errors () are clustered
at the territory of birth level. Fixed-effects include city of residence, territory of birth,  5Syr age cohorts and whether the individual
was born in an urban area. *** for p < 0.01, ** forp < 0.05, * forp < 0.1.

rural areas. Therefore, selection into migration may bias our estimates.?® To examine
this question, we use data from a demographic survey conducted in the 195Gs, at a time
when migratory ows were strictly controlled (see Appendix  A.3), to con rm our results
on this sample and to quantify the extent of selective migration. The empirical strategies
and results, presented in the appendix D.2, con rm that our estimated effects of mis-
sionary exposure on (migrant) education are not driven by a composition effect (where
the effect of education on the propensity to migrate would be a function of exposure).
Thus, we interpret these effects as the direct in uence of missions on the educational
level of the local population.

Endogenous opening of missieAOur main identifying assumption is that in the ab-
sence of new mission posts, education trends would have been similar across places
where these posts opened and where they did not. Given that missionaries were the

sole providers of education during colonial times, this assumption is quite plausible.

26First, the returns to education may differ between Protestant and Catholic schooling. Second, the
presence of mission posts may have created economic opportunities even for people who did not attend
Christian schools, affecting their likelihood of migrating.
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Yet, a potential concern in our setting is related to the endogenous timing of new post
openings: we might be worried that the intensity of educational investments varied with
different (time varying) returns to education (and that these returns were heterogeneous
along our key dimensions of analysis: gender and religious denominations). 2’ A rst
remark is that time-invariant factors that would affect these returns are absorbed by the
territory xed effects. We conduct two other analyses that suggest that an endogenous
timing in school openings in unlikely to drive our results. First, in Table D3 in Appendix
D.3.1, we check decade by decade that the characteristics of territories where Catholic
vs Protestant missions settled are not systematically different.?® Second, we add time
variant controls that capture differences in the economic dynamism of different places

across time and our results barely change (Appendix D.3.2).2

5. School clustering today and the persistence of education supply: the role of reli-

gious competition

Why does the initial location of colonial schools still in uence education outcomes more
than 80 years after their openings? Why do we observe today a positive effect only
on women's years of education? Why do we observe a similar effect for Protestant and
Catholic missions in the long run, while the effect for Catholics was signi cantly stronger
during the colonial period? To answer these questions, we now turn to transmission
mechanisms, distinguishing between two broad categories: supply factors and demand

factors. We start by investigating the patterns of school location over time.

5.1. Patterns of school clustering

We rst examine whether the supply of contemporary schools is correlated with the

location of colonial mission posts. To do this, we use data on the universe of contempo-

2TFor instance, if, in contrast with Protestant schools, Catholic schools opened strategically in places
where other colonial investments were made (e.g increased employment opportunities), our coef cients
would not capture the causal effect of mission opening on education but rather the differential religious
strategies deployed.

28For readability purposes, we chose to show only three decades.

29To do so, we collected information at the district level from yearly reports on the administration of
the colony presented to the Belgium parliament. Speci cally, we include data on the size of the white
Belgian and white non-Belgium population, the size of the indigenous population and the amount of per-
capita tax levied from the indigenous population. This information covers the entire period of analysis
(19301948.
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rary primary and secondary schools (as of 2020 and their characteristics provided by the
Ministry of Education. First, we divide the DRC into small grid cells of 20 km x 20 km.
Then, we calculate the total number of schools and missions per grid cell (see Figure E1
in Appendix E.1 for an example). Since very few grid cells have more than one mission,
we rely on a binary indicator of the presence of a mission. Thus, the unit of observation
for this analysis is a cell. In each speci cation, we include collectivité xed effects, which
are smaller administrative units than territories, to control for time-invariant location-
speci ¢ confounders. 30 In addition, we control for grid-cell level factors that may have
in uenced the location of missions within collectivités including: the presence of a navi-
gable river, the presence of a colonial railroad, the presence of a pre-colonial exploration
route, population density in  190Q cropland area in 1900 mean altitude, ruggedness and
the distance from the centroid of each grid cell to Kinshasa. 3!

A strong correlation between historical missions and the number of schools may sim-
ply re ect that the grid-cells that hosted missions are (and likely were) more populated.
To absorb this confounding factor we express our main dependent variable as the num-
ber of schools per thousand inhabitanté and we systematically control for the population
density in 1900 (our results also hold even when we control for population density in
2020at the cell level, and when we restrict the sample to rural schools, for more details
see Appendix E.2).34

The results are reported in Table 3. We nd a strong and signi cant effect of past

30Today, the national territory of the DRC is divided into 26 provinces, the province into ter-
ritories/cities, the territory/city into collectivités the collectivité into groups/neighborhoods, and the
group/neighborhood into villages/streets. The collectivitéis the smallest administrative unit for which
we have the shape le.

31Some variables used in Section4 to control for mission placements are not included here because they
are absorbed by the collectivité xed effects. Indeed malaria suitability, tse-tse suitability, or the number
of slaves exported in the Indian and Atlantic trades, are de ned at the level of ancestral ethnic territory
and are therefore (almost) invariant within a collectivité (while there are about 60 ethnic groups in the
Ethnographic Atlas within the boundaries of the DRC, we count more than 700 collectivités.

32\We measure total population at the grid-cell level in 202032 To do this, we st compute the average
population density in the grid-cell and then multiply it by the cell's area. We obtain estimates that, at
the country level, are close to recent estimations. For example, while recent estimates suggest that the
total population in the DRC in 2010was about 69 millions, our estimates give 72M. In 1984 year of the
only scienti ¢ census ever conducted in the DRC, the population was recorded at about 30.7M, while our
method gives for the year 1980an estimate of 28 5M. We only keep grid-cells with at least 100 estimated
total population in its 20x20km area to remove extreme outliers due to inaccuracies in population density
estimates.

34Furthermore, the results are robust to using the number of missions per 1000inhabitants as an ex-
planatory variable.
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Table 3: Historical Missions and Contemporary Schools

Panel A: Primary Education Panel B: Secondary Education

Schools per1000people  Proportion of Girls ~ Schools per 1000people  Proportion of Girls

(€3] )] ©) 4

Catholic mission 0.831 0.0613 0.495 0.0691

(0.1595 (0.0101) (0.159 (0.0999
Protestant mission 0.399 0.0401 0.254 0.0492

(0.138 (0.0129 (0.091) (0.0929
Mean Y 0.701 0.288 0.371 0.189
Grid-cell controls Yes Yes Yes Yes
Collectivite FE Yes Yes Yes Yes
R-squared 0.224 0.390 0.220 0.433
N 5786 6010 5786 5984

Note. Data: Universe of primary and secondary schools in the DRC in 202Q from Ministry of education. The table reports OLS
estimates. The unit of observation is a 20kmx20km grid cell. Outcome variables are de ned as follows: primary (secondary) schools
per 1000population in 2020in column 1 (column 3) and average share of girls in primary (secondary) school by grid cell in column
2 (column 4). Controls at the grid-cell level are always included: presence of navigable river, presence of colonial railroad, presence
of precolonial explorer route, population density in  190Q cropland area in 1900 mean altitude, ruggedness, and distance from the
centroid of the grid-cell to Kinshasa. Sector xed-effects (collectivités) included in all speci cations. The number of observations is
lower is column 1 because grid-cells with very low population are excluded to obtain meaningful values. Robust standard errors in
parenthesis. *** for p < 0.01, ** for p < 0.05, * forp < 0.1.

missionary presence on the number of primary and secondary schools a given cell has
today. When a historical Catholic (Protestant) mission was present in the grid cell, there
is 0.8 (0.4) additional primary schools per 1000inhabitants today (Column 1). The same
holds true for secondary schools: a Catholic (Protestant) mission in the grid cell is as-
sociated with 0.5 (0.25) additional secondary schools per 1000inhabitants. These effects
are large. Having hosted a Catholic (Protestant) mission in the past is associated with
a 119 (57%) increase in the mean number of primary schools per 1000 inhabitants.
Similarly, having hosted a Catholic (Protestant) mission in the past is associated with a
133% (68%) increase in the mean number of secondary schools per1000inhabitants. In-
terestingly, the proportion of girls in these secondary schools is also higher near former

missions (we return to this point below).

5.2. School clustering is not fading!

Table 4 reports the correlation between the presence of a mission (within a grid cell) and
the stock of secondary schools per 1,000 inhabitants by decade, using the same control

variables as in Table 3.3° The results suggest that the in uence of colonial missions

35The drop in the number of grid cells in the last two columns is due to the different data sources
for population density. While historical population density estimates come from the HYDE 3.1 database,
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on school density has strengthened over time. Notably, the presence of a Protestant
mission only becomes signi cantly correlated with secondary school density starting
in the 1980s. Additionally, the coef cients for both "Catholic mission" and "Protestant
mission” increase over time. Even relative to the average school density (reported in the
table's lower panel), the effect of missions has not be fading over the last four decades (in
a grid-cell where a Catholic mission operated at independence, there are about twice as
many secondary schools per 1000inhabitants today than in an average grid-cell). This is
further supported by the rising R-squared values over time: while dependent variables
explained 12% of the variation between grid cells in 197Q they account for 22% today.
The stock of secondary schools by decade is derived from the recorded opening dates
of schools active in 202Q As a result, schools that have since closed are not included.
One concern is that school closures may be more frequent in areas farther from missions,
potentially leading to an overestimation of the correlation between missions and school
density. However, two elements mitigate this concern. First, if school closures were
more common in remote areas, we would expect to see weaker clustering effects in the
recent past - when we are mostly observing newer schools that have not yet closed -
but the data show the opposite. Second, school closures typically indicate disruptions
in the supply of education and worse learning outcomes. Thus, the stock of "surviving"
schools remains a meaningful measure of continuous access to schooling. Finally, our
results are robust to removing grid cells with a signi cant amount of con ict, which

could be correlated with school closures (see Appendix E.3).

recent estimates 010and 2020 come from the NASAs Gridded Population of the World (GPW) collection.
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Table 4. Former missionary presence and supply of secondary education, by decade

@ @ ©) 4 ® (6) ™
N 1960 1000 N 1970 1000 N 1980 1000 N 1990 1000 N 2000 1000 N 2010 1000 N 2020 1000

Catholic mission 0.0637 0.0815 0.150 0.157 0.215 0471 0.495
(0.021) (0.0250 (0.0289 (0.0313 (0.0589 (0.0879 (0.0999
Protestant mission 0.0240 0.0577 0.129 0.138 0.175 0.197 0.254
(0.0298 (0.036) (0.0408 (0.0469 (0.084) (0.0722 (0.091)
Mean Y 0.0174 0.0218 0.0677 0.0890 0.173 0.317 0.371
Collectivite FE Yes Yes Yes Yes Yes Yes Yes
Grid-cell controls Yes Yes Yes Yes Yes Yes Yes
R-squared 0.116 0.118 0.138 0.166 0.186 0.211 0.220
N 5852 5872 5891 5916 5935 5780 5786

Note . Data: Universe of secondary schools in the DRC in 202Q from Ministry of education. The table reports OLS estimates. The
unit of observation is a 20kmx20km grid cell. Outcome variables are de ned as follows: number of schools per 1000inhabitants in
1960in column 1, number of schools per 1000inhabitants in 1970in column 2, number of schools per 1000inhabitants in 1980in
column 3, number of schools per 1000inhabitants in 1990in column 4, number of schools per 1000inhabitants in 2000in column
5, number of schools per 1000 inhabitants in 2010in column 6, and number of schools per 1000inhabitants in 2020in column 7.
Controls at the grid-cell level are always included: presence of navigable river, presence of colonial railroad, presence of precolonial
explorer route, population density in  190Q cropland area in 190Q mean altitude, ruggedness, and distance from the centroid of the
grid-cell to Kinshasa. Sector xed-effects (collectivités) included in all speci cations. Robust standard errors in parenthesis. *** for
p < 0.01, *forp< 0.05, *forp< 0.1.

Why do post-independence schools open near former missions (and schools)? The
existing literature suggests two main mechanisms: 1) missions were located in areas
where demand/returns to education would be higher ( Jedwab et al, 2017); and 2) mis-
sions triggered structural change leading to higher demand/returns to education ( Rocha
et al., 2017 Valencia Caicedo, 201%). We explore here a third alternative, namely that
religious schools compete and choose to locate next to each othera la Hotelling In what
follows, we rst examine school competition and its role in school clustering. We then
turn to an examination of mission placement and structural transformation arguments,
looking at the correlation between the structure of occupations and proximity to historic

missions.

5.3. The dynamics of schools expansion and religious competition

Competition among education providers may lead to the clustering of schools in areas
where they rst emerge, as suggested by Hotelling-style models of spatial competition.
However, other models predict dispersion rather than clustering (for a review of the
forces driving clustering, see Fujita and Thisse (1996), and it is not immediately clear
that competing schools would choose to locate in the same areas. Nonetheless, strategic
school placement driven by competition is highly likely in contexts where entry into the

education sector is relatively easy and schools are often af liated with religious organi-
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zations. In such cases, religious competition may strongly in uence location decisions. 36

To investigate clustering effects and competition among schools, we use information
on the dynamics of school openings and examine whether the opening of a secondary
school of a given denomination triggers - or deters - the opening of a school of the
same or another denomination in the same place (grid-cell).3’. We are agnostic as to
whether competition triggers clustering or dispersion, yet we expect competition to be
stronger between schools of different denominations than between schools of the same
denomination, leading to systematic differences in the estimated coef cient on schools
of the same versus other denominations.

More speci cally, we estimate the following regression, where S, takes value 1 if
a school of denomination r opened at time t in grid-cell i (with r = c corresponding
to Catholic and r = p to Protestant school). Finally, | ; and s; are year and grid-cell
xed effects, respectively. We show the results using different lags for the opening of a
school in the past (during the previous three or ve years). Note that our explanatory
variables include a lag of our dependent variable. However, as T is large in our context
(the median grid-cell has T = 40), dynamic panel bias becomes insigni cant and the
standard within-groups estimator is appropriate ( Roodman, 2009 Blundell and Bond ,
2023.38

3,5 3,5
Sitr = bo+ @ beSit jo* A PpSip jpt i+ Si+ Hyy (1)
=1 =1

To the extent that competition is stronger across religious denominations than within,
competition would imply systematic differences between b¢ and bp. In particular with
a Hotelling-like model, we expect that the opening of a Catholic (Protestant) school is
more likely after the recent opening of a Protestant (Catholic) school than of a Catholic

(Protestant) school. If school openings are unrelated to religious competition, we would

36In several contexts, religious competition has been shown to induce churches to provide services (such
as education) to attract or retain converts (lyer, 2016.

3"We focus on secondary schools that opened after1949 the last year for which we have information on
the arrival of missionaries

38Moreover, the number of instruments would be far too large if we implemented the kind of estimators
proposed by Arellano and Bond (1991). For example, if we include three yearly lags of our dependent
variable, we would have about 3000instruments. We would still reach 150instruments if we limit ourselves
to a single lag. In any case, our main conclusions remain valid if we implement the estimator proposed
by Arellano and Bond (1991) (see Appendix E4).
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Table 5. Competition between religious af liations

) 2 ©) (4)

Catholic school  Protestant school Catholic school Protestant school

Catholic between t and t-3 -0.0317 0.0215
(0.00328 (0.00443
Protestant between t and t-3 0.0108 -0.00843
(0.0026% (0.00409
Catholic between t and t-5 -0.0366 0.0172
(0.00289 (0.00388
Protestant between t and t-5 0.00690 -0.0218
(0.00249 (0.00360
Time FEs Yes Yes Yes Yes
Grid-cell FEs Yes Yes Yes Yes
Mean Y 0.0581 0.120 0.0581 0.120
Catholic=Protestant (p-val) 0.000 0.000 0.000 0.000
R-squared 0.0948 0.167 0.0959 0.168
N 72132 72132 72132 72132

Note . The dependent variable is a dummy that equals one if a new school of type x opens in cell c at year t. The independent
variables are dummies that equal one if a new school of the opposite type opened in cell ¢ in year t- 1, t-2 or t-3, or in cell ¢ in year
t-1, t-2, t-3, t-4 or t-5, respectively. Standard errors () clustered at the 20x20km grid cell level are reported in parenthesis. *** for
p < 0.01, **forp < 0.05, *forp < 0.1.

not expect any difference between bc and by,

We estimate this model for the whole period (Table 5) and by decade (Figure 1). Table
5 reveals that both types of religious schools respond very differently to the opening
of a school of the other denomination than to the opening of a school of the same
denomination. Column 1 shows that the opening of a Catholic school in the same area
in the last 3 years reduces the probability of a new Catholic school opening by about
3 percentage points. In contrast, the opening of a Protestant school in the last 3 years
increases the probability of a new Catholic school opening by 1.1 percentage points,
which is an increase of about 20% from the mean. Protestant schools also respond to
the opening of a Catholic school: the opening of a Catholic school in the last three
years increases the likelihood of a Protestant school opening by 2.2 percentage points (or
about 20% of the mean) (column 2). These results are consistent with competitive forces
(stronger across than within denomination) shaping school clustering in speci c places.

Figure 1 plots the estimated coef cients by decades, with Catholic schools (panel 1a)
or Protestant schools (panel 1b) as the dependent variable. Each plotted coef cient is the
sum of b¢ or by and its interaction with decade. The standard errors almost never over-

lap, suggesting that, since independence, religious schools react differently to the open-
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ing of a school of the other denomination than of their own (in-line with competition-
driven positioning). Yet the competition-driven clusteringappears to be relatively recent:
before the 199G, new schools avoided places where a competitor just opened a school
(this dispersion effect was however weaker than for a school of the same denomination).
Thesedifferentialeffects by denomination after the opening of a new school are dif cult
to explain in the absence of competitive forces, even if clustering more generally may also
be driven by economic factors. To account for the later possibility, we show in Appendix
E.5, Table E7, that results remain unchanged when we control for education trends at
the province level (capturing aggregate trends in the demand of education for example).
Furthermore, this competition is not a purely urban phenomenon that would accompany
a processes of structural transformation: if we restrict attention to rural areas, results are
similar (results are displayed in Appendix E.6, using two different de nitions of rural
grid-cells). Moreover, we show that our results are not sensitive to the use of Conley
standard errors, and therefore are not driven by the existence of spatial autocorrelation
(see TableE8).3° Finally, we conduct a robustness test where we restrict attention to
grid cells with low exposure to con icts where school closures have been less likely. 4°
Appendix E.3 conrms that the results presented in sections 5.1 and 5.3 are robust to

this sample restriction (Tables E4 and E5, respectively).

39A plausible interpretation of the negative coef cients for the opening of a school of the same denom-
ination is that the capacity of the existing school is increased instead of building a new school very close
to the existing one. However, this mechanism does not explain why Protestant schools are more likely to
open where a new Catholic school has just opened (and vice versa) than elsewhere.

4OWe use data on the number of con icts that ocurred from  19972020from the Armed Con ict Location
and Event Data Project (ACLED). Con icts include events such as ghting, explosions or remote violence,
protests, riots, strategic developments, and violence against civilians.
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Figure 1. Competition dynamics of secondary schools by decade

(a) Probability of opening a Catholic school (b) Probability of opening a Catholic school
Notes Authors' calculations using data on the universe of secondary schools in the DRC provided by the Congolese Ministry of
Education. The Figure shows the plotted coef cients of estimating equation 1 interacted with decade. Each plotted coef cient is the
sum of of b or by and its interaction with decade. Bars around point estimates represent standard errors, clustered at the grid-cell
level.

In short, religious competition appears to have lead to a concentration of schools in
areas close to historic missions in recent years. While this possibility has been raised in
the literature, it has never been formally tested. 4> Historians insist on the importance
of religious competition in colonial Africa and argue that it helps to understand the ge-
ography of mission settlements. In the case of the Congo, both Catholic and Protestant
authorities carefully monitored each other's progress and tried to occupy as many "vir-
gin" territories as possible while preventing the other religion from “"conquering" large
areas. Recent reports on education in the DRC indicate that today, as in colonial times,
schools remain a vector of proselytization for the churches, so that church competition

can lead to school competition (Gauthier et al., 2021).42

5.4. Alternative supply-side mechanisms

In this section we review two common explanations for the persistence in school supply:
the endogeneity of mission placement and structural transformation.

If missions located in more favorable places (better connected to markets, with bet-

“nterestingly, in their investigation of the impacts of colonial public education on labor and marriage
market outcomes in Cameroon, André and Dupraz (2023 note that Christian schools tend to locate where
other Christian schools were already operating. While they do not distinguish between Protestant and
Catholic schools, this nding could be the result of competition across schools.

42Although studying the impact of school clustering and competition on the quality of the education
provided is beyond the scope of this paper, simple descriptive statistics show that Catholic schools are
slightly larger (in number of students and classrooms) than Protestant ones, but have comparable proxy
indicators of quality: same number of teachers per classroom, students per classroom and per teacher
(Tables upon request).
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ter natural endowments, etc.) where returns to education were higher, these places (in
particular urban areas) may continue to enjoy higher returns and attract more schools,
simply because they are better endowed (and not because they had missions)*® The
endogenous placement of missions is unlikely to drive our results on clustering for sev-
eral reasons. First, the above analysis of clustering includes collectivité xed effects to
remove any time-invariant heterogeneity at a granular level. Second, it also includes
grid-cell level state-of-the-art controls to account for the potential endogeneity in the lo-
cation of missions within collectivités** Furthermore, we show in Sections 4 and C.2 that
our results on persistence are robust to (i) the inclusion of the determinants of mission
location, (ii) the inclusion of historical and current population density as controls, (i)
a restriction to rural places. A related argument is that places that attracted colonial
investment in education may continue to attract more public funding due to the perma-
nent nature of school buildings. This mechanism is highlighted by Huillery (2009 in
the context of French Africa. In the DRC, where public subsidies are dismal, we do not
expect an important contribution from this channel.

Another explanation for the concentration of schools closer to historic missions re-
lates to structural change and returns to education. If the initial educational advantage
allowed mission-exposed areas to take advantage of economic opportunities (develop-
ment of manufacturing or service sectors), then these areas may have enjoyed higher
levels of returns to education and economic development, leading to a more dynamic
supply of education and generating educational persistence. *°. We already argued above
that our results on competition are unlikely to be explained by structural transformation
(they are not restricted to urban areas and they hold when controlling for province-level
trends in education). Here we provide suggestive evidence based on contemporaneous
occupational patterns in the DHS data, and on the intensity of nightlights in the area
around each DHS cluster (as in Jedwab et al.(2022). While DHS surveys do not include

details about occupation or income, they provide basic information about labour mar-

43This issue is more problematic when mission data are limited to the oldest missions or when mission
data come from atlases, Jedwab et al, 2017, which is not our case (we have information on the universe
of missions operating in 1948from several yearbooks and colonial maps).

44There are more than 700 collectivités in the country.

45Occupational specialization is the main factor of transmission generating economic and educational
persistence in Rocha et al. (2017); Valencia Caicedo (201%)
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ket participation and the broad sector of occupation. Nightlight is used as a proxy for
economic activity in the area.*®

In practice, we re-estimate the same equation as in Section4.2 long-term effects on
education using DHS data) using these outcomes as dependent variables. The results
are shown in Table E11, Appendix E.7. They reveal that halving the distance to for-
mer Catholic or Protestant missions reduceghe propensity to work in the formal sector
by 1-2 percentage points (even when considering only individuals over 20 in column
2). These results speak against faster structural transformation closer to mission, since
higher-productivity activities tend to concentrate in the formal sector ( McMillan et al. ,
2014. Yet, conditional on working, the sector of employment is slightly different in the
vicinity of Catholic missions: halving the distance reduces the probability of working
in agriculture by four percentage points in favor of services (+ 2 pp) and manufacturing
(+1.2 pp). In contrast, we see no clear pattern of occupation closer to historic Protes-
tant missions. Finally, we nd no effect of nighttime luminosity, suggesting that places
closer to historic missions are not more economically dynamic, in line with the results
for Ghana of Jedwab et al. (2022. In short, we do not nd clear evidence of structural
transformation near historical missions. At most, the occupational structure shows some
modest signs of structural transformation near historical Catholic posts (but not Protes-
tant), suggesting that these differences in occupational specialization (and associated

structural transformation) are unlikely to explain the patterns of persistence.

6. Persistence in demand for education: empirical investigation

Demand for education may be persistently higher near former missions if educated
parents have a higher demand for their children's education than uneducated parents,
but also if missions directly affect parental demand for education, regardless of parental
education The latter mechanism would lead to higher educational mobility in the vicinity

of former missions, with uneducated parents more likely to invest in their children's
education if they were exposed to missions (Alesina et al., 2021). Such effects have been

highlighted by Wantchekon et al. (2015. The former mechanism (whereby educated

46This variable is provided by the DHS. It is constructed as the average nighttime luminosity of the area
within the 2 km (urban) or 10 km (rural) buffer surrounding the DHS survey cluster location. It removes
ares from petroleum extraction and other short-duration lights and is corrected for moonlight.

28



parents have a higher demand for education), termed the intergenerational transmission
of education, has been the focus of a large literature in sociology and economics and
may be driven by several factors.*’ First, there may be an intergenerational correlation
in ability or other family characteristics (such as values, parenting skills or information).
Second, parental education may affect the (perceived) returns to schooling. Finally, in
the presence of liquidity constraints, uneducated parents may be poorer and therefore
under-invest in their children's education.

An important confounding factor in trying to isolate these demand channels relates
to supply: the educational levels of parents and children may be correlated simply be-
cause they are more likely to grow up in the same environment (with the same access to
schools) than random individuals. This supply channel is central to Alesina et al. (202))'s
recent study of intergenerational mobility in sub-Saharan Africa, where they compare
intergenerational transmission among siblings who grew up in different places. “*® Our
historical data provide an ideal setting to isolate pure demand factors from this sup-
ply channel. Indeed, it consists of a representative sample of second-generation urban
migrants in the 197G who share the same supply environment but whose parents, ed-
ucated in missions, have different levels of education (and exposure to missions). This
allows us, in the spirit of Alesina et al. (2011)'s earlier work on the persistence of gender
roles, to compare the educational outcomes of children who share the same access to
school but whose parents had different levels of exposure to missions in their childhood

(and different levels of education).

6.1. Intergenerational transmission of education

We begin by estimating the raw correlation between parents' and children's education.
Figure 2 plots the share of children with completed primary education as a function
of the maximum year of education of their parents. There is a positive relationship,

and the slope is steeper for girls than for boys: while 60% (50%) of boys (girls) whose

4’Seminal papers include Becker (1964 and Coleman (1968. For a recent review, see Bjorklund and
Salvanes(2011).

48They nd that "regional exposure" has a signi cant impact on the level of intergenerational correlation
(or mobility). The classi cation of this "regional exposure" effect as a supply-side effect is debatable in
that it captures not only school supply but also local returns to education. However, it differs from a
"pure" demand channel, where educated parents would have a higher demand for education, holding the
environment (for example, school suply or the local returns to education) constant.
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parents have no education manage to complete primary education, this percentage rises
to 80% when the maximum year of parental education is 10. This suggests that there
IS positive intergenerational correlation, yet the graph also reveals a remarkable degree of
upward educational mobilitymmediately after independence: a majority of urban children

(boys and girls) of uneducated parents nish primary school. 42

Figure 2: Correlation between parents' and children education

Note Data: Demographic Survey of the 197G. The gure shows the share of
children aged 14-19 with primary school completed ( 6 years of education) given
the maximum year of education of their parents.

We show in Appendix F.1 that the positive, but very modest, correlation between
children and parents education is con rmed in a regression framework, controlling for
an extensive set of demographic and geographic characteristics®® Our estimates also
suggest that the relationship between parents and children education is slightly stronger
for girls, suggesting that parental education is a stronger determinant of girls’ education

than of boys'. > We come back to this point in the discussion section below.

49\We follow Card et al. (2022 or Alesina et al. (2021) and focus on children aged 14-19 because they
should have already completed primary school and cohabitation rates are very high ( 0.6% of people aged
14-19in our sample are heads of household, while about 6% are spouses of the head of household).

S0we obtain consistent results if we replace parents' years of education with a dummy indicating
whether parents have any education. Table upon request.

51This is consistent with recent ndings for other developing countries, both in Africa or in Asia ( Emran
and Sun, 2015 Emran and Shilpi, 2015 Azomahou and Yitbarek , 2016 Torche, 2019.
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6.2. Missions and education mobility

The high degree of educational mobility shown above may itself be in uenced by expo-
sure to missions (maybe missions changes the demand for education of both educated
and uneducated individuals). As mentioned above, Alesina et al. (2021) show that up-
ward mobility in Africa is higher in areas exposed to missions. With our urban migrant
sample, we can formally test for this positive effect of missions on educational mobility,
again holding supply condition constant.

We exploit the variation in parental exposure to missions. Thus, our coef cients are
again identi ed by time variations in parental exposure to missions in a given territory,
holding constant the supply of education in the city. In addition, with the same estima-
tion strategy, we explore the role of exposure to mission on education expendituretaking
advantage of an expenditure survey including 1/ 50 of the total number of households
identi ed in the same seven cities of the 1970s Demographic Survey (see Appendix E.7

for more details).

Table 6: Parents' exposure to missions and children's education

@

@

©)

4

®)

(6)

Years educ Primary  Post-primary  Years educ Primary  Post-primary
Father's exposure to Cath -0.0264 -0.0143 0.00179 0.0167 -0.0135 0.00228
(0.116 (0.0228 (0.0199 (0.158 (0.0270 (0.0225
Father's exposure to Nuns -0.118 -0.0201 -0.0115 -0.133 -0.00924 -0.00795
(0.0643 (0.0142 (0.0119 (0.0753 (0.0169 (0.0133
Father's exposure to Prot 0.277 0.0433 0.0397 0.193 0.0281 0.0336
(0.102 (0.0207 (0.0185 (0.116 (0.0223 (0.0198
Exposure to Cath x Female -0.0910 -0.00246 -0.00133
(0.152 (0.0199 (0.0180
Exposure to Nuns x Female 0.0232 -0.0229 -0.00764
(0.0797 (0.0159 (0.0145
Exposure to Prot x Female 0.179 0.0324 0.0130
(0.11) (0.0139 (0.013)
FEs Yes Yes Yes Yes Yes Yes
Controls Yes Yes Yes Yes Yes Yes
Mean Y 6.066 0.632 0.437 6.066 0.632 0.437
R-squared 0.284 0.201 0.253 0.285 0.202 0.253
N 20443 20443 20443 20443 20443 20443

Note . Data: Demographic Survey of the 197%. The sample is restricted to children aged 14-19 at the time of the survey. The table
reports OLS estimates. Father's exposure to missions is described Sectior8.2. Outcome variables are de ned as follows: single years
of education in columns ( 1) and (4), the probability of completing primary education (> 5 years of education) in columns (2) and (5),
and the probability of having post-primary education (> 6 years of education) in columns (3) and (6). Standard errors () are clustered
at father's territory of birth level. Fixed-effects include city of residence and father's territory of birth. Controls include sex, year of
installation in the current city, age and age of parents. *** for p < 0.01, ** for p < 0.05, * forp < 0.1.

Table 6 shows the results and reveals that parental exposure to Protestant missions
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directly increases their demand for education, especially for their daughters. In contrast,
exposure to Catholic missions has no signi cant effect. In terms of magnitude, these
effects are modest. Halving the distance (at birth) of the father to a Protestant mission
increases children's years of education by 3% or the probability of completing primary
education by 3 pp (5%). The same conclusion is drawn from the analysis of educational
expenditures (see Table F2 in Appendix F.2): exposure to Protestant, but not Catholic
missions, increases educational expenditures.

These results come somewhat as a surprise, since we showed above thatCatholic but
not Protestantmissions had a sizable effect on the education of the rst generationTaken
together, these ndings suggest that parental exposure to Catholic missions has an ef-
fect on children education only to the extent that parents themselves are educ@edhat
the results is far less strong in reduced form when we directly estimate the effects of
missions on the education of the next generation). In contrast, exposure to Protestant
missions appears to directly increase parents' demand for education, suggesting that ex-
posure to Protestant missions is associated with more investment in education, even for
uneducated parents (exposure to Protestant missions has a stronger impact on mobility).
In Appendix F.3 we explore this conjecture and con rm that Protestant missions have a
stronger effect on mobility than Catholic missions. We come back to this contrast across
religion in the next section.

Overall, our examination of demand channels suggests that the in uence of parental
education and mission exposure on educational outcomes in urban post-independence
Congo is modest. Parents, whether educated or not, invested heavily in the education
of their children, the majority of whom completed primary school. However, interesting
gender and religious contrasts emerge, with a positive correlation between children's
education and parental exposure to Protestantism, and greater intergenerational persis-

tence for daughters.

7. Concluding remarks and re ections on gender and religious disparities

We begin by summarizing our main ndings. Our analysis reveals a persistent correla-
tion between the historical presence of Catholic and Protestant missions and contempo-
rary educational outcomes, particularly for women. This correlation has not diminished

over time - if anything, it has strengthened. While we do not nd differences in educa-
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tional attainment today based on the religion of the mission, we show that Catholic mis-
sions had a stronger initial impact on the education of earlier generations than Protestant
missions. This suggests that the mechanisms driving persistence may differ between the
two denominations.

Our examination of these mechanisms suggests that supply-side factors, rather than
demand-side factors, play a fundamental role in shaping educational inequality. Specif-
ically, regions closer to historical missions (regardless of denomination) now have a
higher concentration of primary and secondary schools. A key driver of this cluster-
ing is religious competition: schools of different religious af liations tend to be located
close to each other, with new schools often emerging in response to those of rival de-
nominations. Meanwhile, our examination of demand-side factors suggests that their
overall in uence is limited, although interesting gender and religious contrasts emerge.
In particular, there is a stronger intergenerational correlation for daughters and a positive

association between parental exposure to Protestant schools and children's education.

Why is the persistence of spatial inequalities stronger for women?  — Although school
supply might appear gender-neutral (since most schools are mixed) the spatial distribu-
tion of schools has a disproportionate impact on female education. Distance to school
is a well-documented barrier to enroliment, particularly for girls ( King and Hill , 1993
Burde and Linden, 2013 World Bank, 2021). Therefore, persistent school clustering may
be a critical factor in explaining spatial inequalities in female educational outcomes.

Data from the 2013 National Survey on the Situation of Out-of-School Children and
Adolescents in the DRC (OOSC) con rm the strong correlation between distance to
schools and attendance rates. This survey is representative of children aged 6-17 and
includes detailed information on education and on the distance between the respon-
dent's residence and the nearest primary and secondary school for approximately 20,000
children.®2 We show in Appendix E.8, Table E12, that for secondary school attendance,
gender differences emerge: girls living 35km from a secondary school are 7.4 percentage
points less likely to attend than those within 1 kmequivalent to nearly 30% of the mean

attendance ratewhile for boys, distance has no discernible effect.>3

52The survey was managed by the Ministry of Primary, Secondary and Vocational Education of the DRC
and implemented by the Higher Institute of Population Sciences of the University of Ouagadougou.

53For primary schools, the effect is substantial and similar for boys and girls: children living 510 km
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Regarding the demand for education, we highlight a stronger intergenerational corre-
lation for girls. The literature identi es three primary explanations for intergenerational
transmission of education: (1) liquidity constraints, ( 2) family characteristics and val-
ues, and (3) differences in returns to education based on parental background. Our
regressions, presented in Appendix F4, include parental occupation as a proxy for lig-
uidity constraints. Strikingly, the coef cient on parental education remains virtually
unchanged when controlling for this variable, suggesting that liquidity constraints play
a limited role. >

Could differences in family values or returns to education explain the stronger inter-
generational persistence for daughters? Several factors suggest that they might. Colonial-
era schooling inculcated gendered values that likely shaped parental attitudes toward
female education. In addition, labor market returns were historically higher for men
because educated women had limited opportunities for skilled employment until the
end of the colonial period. However, women may have experienced higher marriage
market returns to education. If marriage market returns depend more on parental back-
ground than on labor market returns (for example, if family networks play a larger role
in matchmaking than in employment), then the intergenerational transmission of edu-
cation may be stronger for daughters than for sons.®® In sum, both the strong spatial
clustering of schools and the modest intergenerational persistence of education appear

to have a greater impact on girls' education than on boys'.

Why do Protestant and Catholic missions have similar effects on education today
but not in the past? The clustering of schools around missions provides a straightfor-
ward explanation: both Catholic and Protestant missions shaped the educational land-
scape in ways that continue to matter today.

Furthermore, on the demand side, we detect a greater intergenerational impact of

from a school are 19 percentage points less likely to have attended school than those within 1 km, and this
gure rises to 48 percentage points for distances greater than 10 km. Note that the mean of the dependent
variable is signi cantly higher in columns  1-3 than in columns 4-6. This is because columns1-3 focus on
the age range 6-11 and 25% of the children in our sample start primary school later, when they are older
than six years old.

S4while parental occupation is a "bad control" in that it is in uenced by parental education itself, the
stability of our education coef cient is reassuring.

550n intergenerational transmission of family characteristics, Wantchekon et al. (2015 argues that ability
likely played only a minor role in colonial school selection, as missionary education was rarely merit-
based.
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Protestant missions compared to Catholic ones. This aligns with a large body of re-
search indicating that Protestantism has historically fostered a stronger attachment to
education. A core Protestant principle — sola scriptura — emphasizes that every individ-
ual, male or female, should be able to read the Bible. Studies by Becker and Woessmann
(2008 2009 2010 demonstrate that Protestantism in early 19th-century Prussia led to a
signi cant increase in literacy demand even before industrialization.

Determining whether Protestant missionaries in the Congo placed greater emphasis
on literacy than their Catholic counterparts is challenging. However, two key differ-
ences stand out. First, Protestant missionaries were, on average, more educated than
Catholic missionaries — particularly female missionaries ( Irvine, 1978. Second, Protes-
tant missions took a more gender-equitable approach to schooling ( Yates 1982. These
factors may explain why exposure to Protestant missions correlates more strongly with

contemporary educational attainment than it did in the past.

Broader implications. —The persistence of colonial-era schooling patterns in the DRC
underscores the long-term impact of historical institutions on gender and regional dis-
parities. Religious competition has shaped the geography of education, while distance
to schools remains a critical determinant of educational inequality, particularly for girls.
These ndings have broader implications beyond the DRC.

The growing involvement of private actors in education, both in Africa and glob-
ally, highlights the need to better understand how competition in uences the quantity
and quality of education across different regions ( Panin, 2021). Effective regulatory
frameworks are essential to ensure that competition enhances, rather than exacerbates,
inequalities in educational access. Religious institutions, which play a major role in edu-
cation and public service provision, also raise important policy questions. Believers may
be reluctant to switch providers, potentially becoming "captive" to religious schools even
when quality is low. Furthermore, when religious leaders are directly involved in service
provision, they may shape policy outcomes based on their own political and economic
interests. Emerging research demonstrates that they can signi cantly in uence program
uptake, either facilitating or obstructing public initiatives (  Wborny, 2024 Stoop et al.,
2019.
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A. Data and variables

A.1l. Information on Christian mission<8851948

A.1.1. Location of Christian Missions i1948

Figure A1: Location of Christian Missions in 1948

Note The map shows the exact location of Catholic and
Protestant missions in the DRC in 1948 along with territory
level boundaries. The digitization has been done by the
authors.

A.1.2. Data comparison with Cagé and Rue@®20, Nunn (2010

Figure A 2: Data comparison with Cagé and Rueda (2020

(a) Our data (b) Cagé and Rueda @020



Figure A 3: Data comparison with Nunn ( 2010

(a) Our data (b) Nunn (2010

A.2. Measures of exposure to missions

Table Al: Exposure to missionary presence in 19001948and DHS

N Mean Standard deviation Max Min

Exposure to Catholic missions in 1900 148 -23014 14561 -59228 -4.52
Exposure to Catholic missions in 1948 148 -37.81 19.76 -11450 -2.98
Exposure to Catholic missions in DHS 785 -2164 20.83 -12620 -0.37
Exposure to Catholic with nunsin 1900 148 -30626 187.33 -79068 -4.52
Exposure to Catholic with nuns in 1948 148 -54.43 3147 -15861 -2.98
Exposure to Catholic with nuns in DHS 785 -3540 35.88 -18921 -0.37
Exposure to Protestant missions in 1900 148 -14264 87.24 -36227 -6.43
Exposure to Protestant missions in 1948 148 -4561 2383 -16164 -6.43
Exposure to Protestant missions in DHS 785  -3216 2833 -19105 -0.33

Note. Exposure to mission of type X in 1900 and in 1948is our measure of average exposure computed at the territory level.
It is computed as the average (negative) distance in kilometres between 1000random points generated within the territory in the
corresponding year and the nearest mission of type X. With the DHS data, exposure is measured as the (negative) distance in
kilometres from each DHS cluster to the closest mission in 1948 N corresponds to the number of clusters in the DHS, while it
corresponds to the number of territories for our historical distances.

A.3. Demographic Survey from thE950s

Another demographic survey was conducted in the 195G throughout the country. The

data from this survey have been published in the form of aggregates at the territory



level and by age category (5-9, 10-14, 15-19, 20-24, 25-29, 30-34, 35-44, 45-54 and +55).%°
The survey covered about 11% of the total population and its sampling strategy was
designed to be representative of both rural and urban areas. It includes information on
the number of children enrolled in primary and secondary schools, the number of people
who can read and write, and the number of people with no education. We digitized
these data from the published booklets that we found in various libraries in Belgium.
Since the information provided by the 1953 Demographic Survey is aggregated at the
Territory x Age-cohorievel, we mostly rely on the 1970s Demographic Survey in our main

speci cations, and use the 195G data for descriptive purposes and robustness analyses.

56At the time of the survey, the territory was the smallest administrative unit in the Democratic Republic
of the Congo, smaller than the district and than the province. There were 138territories in 1955



B. Catholic and Protestant Educational Programs in colonial times

Different views on girls' education in Catholic and Protestant schools.- The strong
conservative view existing in the Catholic system regarding girls' education is well sum-
marized in the following paragraph, which is an excerpt of the of cial (governmental)

program of 1952to be followed by subsidized schools in Congo.

"The ideal would be to be able to pursue the moral and intellectual uplift
of boys and girls at the same pace. Unfortunately, this ideal cannot be re-
alized due to a variety of unfavorable circumstances: [...] lower intellectual
receptivity of girls compared to boys [...] It is necessary to design a girls
education program that trains good wives and good mothers and that does
not neglect practical branches such as gardening, cooking, washing, ironing,
sewing, child care, hygiene, and housekeeping.(Service de I'Enseignement
(1952, p.18)".

The difference with the Protestant viewpoint is striking as illustrated by the following
excerpt of the minutes of the Congo Missionary Conference of 1924 (this conference

gathered annually Protestant missions active in the Congo):

"In this land, where the womans social position is so much lower than that
of the mans we believe that a mixed school is a powerful factor in lifting the
woman to be mans equal. The girls being in the same class as boys have in the
daily competition an opportunity of showing an equal aptitude for learning
as the boys. Thus we expect the old idea of woman's inferiority to man will
be done away with.(Congo Missionary Conference (1924, p.33)".

Differences across Protestant and Catholic schools.- The analysis of the 1950Report
to the Houses of Parliament shows that, in addition to a greater number of schools and
pupils, the number of pupils per school was also higher among Catholics than Protes-
tants (41 vs. 30)(Administration coloniale , 1950. While these gures should be treated
with caution (and may mask considerable heterogeneity), they suggest that Catholic
schools were larger than Protestant ones. Unfortunately it is dif cult to draw conclu-
sions regarding school quality from these reports (there is no consistent information
on the number of teachers per school for example). While the education promoted by
Protestants may have been more content- and quality- driven than that of Catholics (see
Section 4.1), the latter were much better connected to colonial administration and large
companies. Vinck et al. (2006 indicates that Catholic education (especially at secondary

level) provided access to a better occupational opportunities, especially for boys.



C. Long-term Effects

C.1. Econometric speci cation

Let i denote individuals, c denote DHS clusters, and p denote provinces.®’ Our regres-

sion equation is:

Yicp = bo + bCM((::"' CICMgFl"' bPME"' qPMcI:DFI"' | F+ W+ FXc+ ap+ Sr"‘*J"'%cp )

where vy ¢ is the educational outcome of interest. MS (MP) measures the exposure
of cluster c to Catholic (Protestant) missions and it is expressed as the negative (log)
distance of cluster c to the nearest Catholic (Protestant) mission in 1948 ap denotes
province xed effects, which are included in all regressions and capture time-invariant
province-level characteristics, such as colonial policies or unobserved heterogeneity, that
may be correlated with average education and missionary activity. Finally, s, represents
the DHS survey round ( 2007 or 2013. The vector Wi0 contains individual-level control
variables such as age, age squared, and gender. Finally, we also include the vectorxg,
which contains geographic and historical controls computed at the DHS cluster level.
Their selection is based on the main determinants of mission location listed by Jedwab
et al. (2022 (see Section3.1 for details about these variables).>® Since our main variables
of interest are de ned at the DHS cluster level, we cluster the standard errors at this

level.

C.2. Threats to identi cation and Robustness Checks

In this Appendix we provide further discussion and analyses in order to rule out a
spurious correlation between mission location and education outcomes today. First, we
show that our results are not sensitive to the inclusion of any particular variable related
to the determinants of mission location. Second, we discuss the potential endogeneity

of historical post location. Third, we investigate whether missions left lasting impact on

5"Today, the national territory of the DRC is divided into 26 provinces, the province into ter-
ritories/cities, the territory/city into collectivités the collectivité into groups/neighborhoods, and the
group/neighborhood into villages/streets.

580ne standard control used in the literature (which mainly includes multi-country analyses) is distance
to the capital city. However, we do not include it here, since in the DRC context, distance to the coast is
highly correlated with distance to the capital city, Kinshasa ( r = 0.95).



the main dimension they targeted: religion. Finally, we perform a series of robustness
checks.

Speci cation curves. — Figures C1 and C2 show the coef cient stability of our main re-
sults to different combinations of relevant control variables. Under random assignment,
point estimates should not dramatically change after the inclusion of control variables.
We examine whether the coef cients associated to missionary presence are sensitive to
some of the variables usually identi ed as determining the initial position of missions.
As we observe below, the coef cients are barely sensitive to the inclusion of different
combinations of control variables, reducing the concerns about the endogeneity bias po-
tentially introduced by missionary location. This effects are consistent with the accounts
of Wantchekon et al. (2015, who argue that colonial schools' location was made with
very little information, and therefore were quasi-random in practice. In the context of
the DRC, early reports from missionary provide qualitative evidence in this direction:

"Sometimes the question is asked, why was a station established at such and such
place, or why was a house built on such and such a site, because today, to a newcomer,
it appears that the place or site is not the best that could have been chosen. But if
one could realize the circumstances that existed at the time of selection, one would
probably nd that there was no other course open to our brethren who had to act.
The people were not always so willing to welcome white men as now, and there was
much jealousy on the part of neighboring villages, which often operated against the
most desirable site being occupied (Congo Missionary Conference (1911, p.23)".

Figure C1: Speci cation curve: Exposure to Catholics x Female

Note The gure shows the speci cation curve for the effect of exposure to Catholic missions interacted with the female
dummy. Each dot is a coef cient from Eq. 2 with a different combination of control variables. The vertical bars, from
darkest to lightest, denote the 95% and 90% con dence intervals. All speci cations include province xed effects.



Figure C2: Speci cation curve: Exposure to Protestants x Female

Note The gure shows the speci cation curve for the effect of exposure to Protestant missions interacted with the
female dummy. Each dot is a coef cient from Eq. 2 with a different combination of control variables. The vertical bars,
from darkest to lightest, denote the 95% and 90% con dence intervals. All speci cations include province xed effects.

Endogenous location of historical posts. —Our main speci cation includes an exten-
sive state-of-art set of historical and geographic controls, which the literature have iden-
ti ed as important determinants of mission location ( Jedwab et al, 2022. Nevertheless,
we cannot rule out the presence of unobserved confounding factors. In particular, an im-
portant concern is that our treatment (exposure to missions) mainly captures differential
degrees of urbanization. Indeed, most colonial posts in the DRC (but not all), became
cities or towns after independence. In that case, our treatment would be a proxy for
distance to the city, and our empirical strategy would consist in a comparison between
more and less urbanized areas. To account for this, we have always included population
density in 1900as a proxy for current urbanization (the correlation between our mea-
sure of population density in 1900and an index of urbanization in 2000is 0.81).>° We
do not directly control for current urbanization in our main speci cations as it can be
understood as a bad controlin the sense of Angrist and Pischke (2009. Table C1 shows
the re-estimation of Equation 2 including urbanization in  2000as a control and shows
that our results barely move. Even if this variable can be considered as a bad contrg|
the fact that our results change little when we control for current urbanization suggests
that it is not the main driver of the correlation (Table C1). Similarly, Table C2 estimates

Eg. 2 using the sample of rural DHS cluster only. Although this sample restriction may

5%We acknowledge that these historical measures of population density have strong limitations ( Guin-
nane, 2023. However, in our case, historical population density strongly correlates with current popula-
tion density, which is derived from remote sensing image collections (e.g. Landsat imagery). Moreover,
our results are not sensitive to the inclusion of historical population density.



introduce bias due to the bad control problem, we obtain similar results. 69

Table C1: Exposure to missions, education and urbanization

D @ ©) 4
Years of education  Literacy =~ Secondary or more > 12 years of educ
Exposure to Catholic 0.00298 -0.0184 -0.0110 0.0157
(0.103 (0.0109 (0.0118 (0.00787%
Exp to Catholic x Female 0.262 0.0566 0.0463 -0.0134
(0.0730 (0.0109 (0.0109 (0.00642
Exposure to Protestant -0.0341 -0.0172 -0.0139 -0.00240
(0.110 (0.0112 (0.013) (0.00839
Exp to Protestant x Female 0.348 0.0563 0.0524 0.0110
(0.0699 (0.00967%) (0.0108 (0.00713
Urbanization 4.828 0.459 0.491 0.280
(0.47)) (0.0402 (0.0437 (0.0362
FEs Yes Yes Yes Yes
Controls Yes Yes Yes Yes
Mean Y 6.933 0.637 0.566 0.165
R-squared 0.334 0.223 0.255 0.179
N 34654 34654 34654 34654

Note . Data: Pooled 2007 and 2013 waves of the DHS. The sample includes women aged 1549 and men aged 1559. The sample
is restricted to people living in DHS clusters located 50km or closer to a mission. The table reports OLS estimates. We use
log(distancé to measure exposure. "Urbanization" is an index ranging from 0.00 (extremely rural) to 1.00 (extremely urban) for the

area within the 2 km (urban) or 10 km (rural) buffer surrounding the DHS survey cluster location. Outcome variables are de ned as
follows: single years of education in column ( 1), ability to read a whole sentence in column ( 2), probability of having post-primary
education in column ( 3) and probability to have 12 or more years of education in column ( 4). Standard errors () are clustered at
DHS cluster level. Geographical, historical and individual controls included. *** for p < 0.01, ** forp < 0.05, * forp< 0.1.

50Now, the long-term effects of Protestant missions seem to be somewhat stronger, driven by their
in uence on post-primary education. This is not very surprising. As we brie y discuss in Section 3.1, 35%
of the 35.000 secondary schools that operate in the DRC in 2020are Protestant, as compared with 15% of
Catholic secondary schools.



Table C2: Exposure to missions, education and urbanization

D @) (©) 4
Years of education Literacy =~ Secondary or more > 12 years of educ
Exposure to Catholics -0.133 -0.0143 -0.00826 -0.00428
(0.117 (0.0129 (0.0152 (0.0076))
Exposure to Catholics x Female 0.215 0.0293 0.0187 0.00734
(0.0959 (0.0120 (0.0128 (0.0074)
Exposure to Protestants 0.122 0.0155 0.0180 -0.0117
(0.138 (0.0142 (0.0183 (0.0103
Exposure to Protestants x Female 0.336 0.0382 0.0322 0.0250
(0.112 (0.0145 (0.01649 (0.0109
FEs Yes Yes Yes Yes
Controls Yes Yes Yes Yes
Mean Y 5.209 0.480 0.392 0.0716
R-squared 0.231 0.170 0.189 0.0877
N 20031 20031 20031 20031

Note . Data: Pooled 2007 and 2013 waves of the DHS. The sample includes women aged 1549 and men aged 15-59. The sample
is restricted to people living in rural DHS clusters. The table reports OLS estimates. We use log(distanc@ to measure exposure.
Outcome variables are de ned as follows: single years of education in column (1), ability to read a whole sentence in column ( 2),
probability of having post-primary education in column ( 3) and probability to have 12 or more years of education in column ( 4).
Standard errors () are clustered at DHS cluster level. Geographical, historical and individual controls included (see Section 4 for
details). *** for p < 0.01, ** forp < 0.05, * forp < 0.1.

Mission location and religion. — Conversion was the primary goal of missionary
and historians accounts suggest that providing education was often seen as a strategy to
attract new converts. If missionary activities are to have left long-lasting traces, we expect
them rst on the religious dimension. To investigate whether this is the case, we replace
education with religion in the estimated model (Equation 2). Results presented in Table
C3 con rm that missions triggered changes that have persisted until today: proximity to
historical Catholic missions increases the probability of being Catholic, while proximity

to historical Protestant missions increases the probability of being Protestant.

10



Table C3: Historical missionary presence and religion today

D @
Religion today: Catholic  Religion today: Protestant

Exposure to Catholic missions 0.0395** -0.0172

(0.0108 (0.0107
Exposure to Protestant missions 0.00913 0.0270*

(0.01349 (0.01349
FEs Yes Yes
Controls Yes Yes
Mean Y 0.293 0.267
R-squared 0.0877 0.0957
N 34654 34654

Note. Data: Pooled 2007 and 2013 waves of the DHS. The sample includes women aged 1549 and men aged 15-59. The sample
is restricted to people living in DHS clusters located 50km or closer to a mission. We use log(distancg to measure exposure.
The table reports OLS estimates. Outcome variables are dummies that equal one if the respondent reports that he/she is Catholic
or Protestant, respectively. Standard errors () are clustered at DHS cluster level. Geographical, historical and individual controls
included. *** for p < 0.01, ** forp < 0.05, *forp< 0.1.

Alternative measure of exposure to Christian missions  — First, we consider an alter-
native measure of exposure to past missionary presence. Instead of measuring exposure
as the negative (logarithmic) distance from each DHS cluster to the nearest mission,
which in the context of the DHS data introduces classical measurement error due to
random cluster displacements, we measure exposure using different sets of Euclidean
distance buffers. Therefore, we classify each DHS cluster into three categories: highly ex-
posed (0-16 km away from a mission), moderately exposed ( 16-33 km away), and weakly
exposed 33-50 km away) (Figure C3). As in our main speci cation, we nd in Table C4
that women in highly exposed clusters are more educated today. Second, if missions are
located in better areas and educated people sort themselves into more favorable areas,

migration would be a concern.

11



Figure C3: Intensity of Treatment

(a) Missions and area of in uence (b) DHS clusters and missions' intensity
Notes Figure C3a shows the different intensity buffers. Number " 1" corresponds to the area within a 16km radius from a mission,
while " 2" represents the area between16km-33km and " 3" represents the area between33km-50km away from a mission. On the
other hand, Figure C3b shows the correspondence between DHS clusters and the intensity measures. If a DHS cluster is20km away
from its closest mission, then it is treated with "medium" intensity. Only the closest mission is considered when assigning exposure.

Table C4. Degree of exposure to missions and education

D @ ©) ©)
Years of education  Literacy = Secondary or more > 12 years of educ
High Intensity Treatment 0.128 -0.0206 -0.0125 0.0112
(0.288 (0.0273 (0.032) (0.0209
HIT x Female 0.502 0.106 0.0987 -0.00624
(0.206 (0.0280 (0.0249 (0.01849
Low intensity treatment 0.355 0.0555 0.0456 -0.0319
(0.31) (0.0369 (0.0382 (0.0223
LIT x Female -0.561 -0.0930 -0.0654 0.0201
(0.299 (0.0383 (0.0335 (0.0239
FEs Yes Yes Yes Yes
Controls Yes Yes Yes Yes
Mean Y 6.933 0.637 0.566 0.165
R-squared 0.301 0.197 0.229 0.165
N 34654 34654 34654 34654

Note . Data: Pooled 2007 and 2013waves of the DHS. The sample includes women aged 1549 and men aged 15-59. The sample is
restricted to people living in DHS clusters located 50km or closer to a mission. The table reports OLS estimates. Exposure measures
at described in Section C.2. Outcome variables are de ned as follows: single years of education in column ( 1), ability to read a
whole sentence in column (2), probability of having post-primary education in column ( 3) and probability to have 12 or more years
of education in column ( 4). Standard errors () are clustered at DHS cluster level. Geographical, historical and individual controls
included. *** for p < 0.01, ** forp < 0.05, *forp < 0.1.

Spatial autocorrelation. — A nal concern is related to the existence of spatial auto-

correlation, which could reduce our estimated standard errors. Following recent sugges-

12



tions (i.e., Kelly (2019 or Voth (2020), we always include province xed effects, latitude,
longitude and malaria as controls, and several variables measuring distances. Moreover,
we always restrict our sample to DHS clusters located less than 50km away from the
closest mission, reducing the concern that DHS clusters are similar to distant places, and
omitting regions with extreme values of the explanatory variable. Finally, we show in
Table C5 that the statistical signi cance of our results is unaffected when adjusting for

spatial autocorrelation using Conley standard errors( Conley, 1999.51

Table C5: Education in 2000and missions, 10km Conley standard errors

(€ @) ©) ©)
Years of education  Literacy =~ Secondary or more > 12 years of educ
Exposure to Catholic 0.0720 -0.0118 -0.00398 0.0197
(0.119 (0.0108 (0.0117 (0.00929
[0.137] [0.010 [0.013 [0.009
Exposure to Catholic x Female 0.273 0.0576 0.0475 -0.0127
(0.0712 (0.0102 (0.0103 (0.00649
[0.077] [0.008 [0.010 [0.007]
Exposure to Protestant -0.00320 -0.0143 -0.0107 -0.000604
(0.127) (0.0119 (0.0139 (0.00923
[0.127] [0.013 [0.0159 [0.00¢
Exposure to Protestant x Female 0.348 0.0564 0.0525 0.0110
(0.0689 (0.00949 (0.0108 (0.00722
[0.055 [0.017] [0.012 [0.008
FEs Yes Yes Yes Yes
Controls Yes Yes Yes Yes
Mean Y 6.933 0.637 0.566 0.165
R-squared 0.304 0.202 0.232 0.165
N 34654 34654 34654 34654

Note . Data: Pooled 2007 and 2013 waves of the DHS. The sample includes women aged 1549 and men aged 15-59. The sample
is restricted to people living in DHS clusters located 50km or closer to a mission. The table reports OLS estimates. We use
log(distanc@ to measure exposure. Outcome variables are de ned as follows: single years of education in column ( 1), ability to
read a whole sentence in column (2), probability of having post-primary education in column ( 3) and probability to have 12 or more
years of education in column (4). Standard errors are either clustered at DHS cluster level () or account for spatial autocorrelation
(10km Conley standard errors) []. Geographical, historical and individual controls included (see Section 4 for details). *** for

p < 0.01, **forp< 0.05, *forp< 0.1.

61These results are consistent to the election of different thresholds such as25km or 50km (not shown).
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C.3. Long term effects by birth decade

Table C6: Education in 2000and missions, by birth decade

Dependent variable: Years of education

D 2 (©) (4)
Exposure to Missions 0.315 0.468
(0.142 (0.159
Exposure to Mission x (19801989 0.102  -0.00476

(0.115 (0.14)
Exposure to Mission x (197601979 0.0186 -0.108
(0.130 (0.15))
Exposure to Mission x (19501970) 0.120 Q0270
(0.160 (0.173

Exposure to Catholic 0.271 0.320
(0.139 (0.157)
Exposure to Catholic x (19801989 0.00921 -0.0124
(0.113 (0.132
Exposure to Catholic x (19701979 -0.0464  -0.0756
(0.138 (0.154)
Exposure to Catholic x (19501970 -0.000437 (0693
(0.248 (0.17))
Exposure to Protestant 0.144 0259
(0.14)) (0.247
Exposure to Protestant x (19801989 0.155 Q136
(0.207 (0.220
Exposure to Protestant x (19701979 0.166 Q0873
(0.230 (0.14)
Exposure to Protestant x (19501970 0.194 Q0212
(0.13H (0.159
FEs Yes Yes Yes Yes
Controls Yes Yes Yes Yes
Mean Y 7.005 6101 7.005 6101
R-squared 0.337 Q317 0.338 Q319
N 25561 17266 25561 17266

Note. Data: Pooled 2007 and 2013 waves of the DHS. The sample includes women aged 1549 and men
aged 15-59. The reference category is individuals born after 1982 Columns 2 and 4 restrict the sample
to women. The sample is restricted to people living in DHS clusters located 50km or closer to a mission.
The sample is restricted to respondents over the age of 20. The table reports OLS estimates. We use

log(distance to measure exposure. The outcome variable is single years of education. Standard errors
are either clustered at DHS cluster level (). Geographical, historical and individual controls included (see
Section 4 for details). *** for p < 0.01, ** forp < 0.05, * forp< 0.1.
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C4. Exposure to missions and children's education

Table C7: Children's education and exposure to
former missionary presence

Years of education

Children aged 6-11  Children aged 12-17

@ @
Exposure to Catholics 0.00385 0.0536
(0.0251) (0.0668
Exposure to Catholics x Female 0.0213 0.114
(0.0223 (0.0639
Exposure to Protestants 0.0146 -0.0251
(0.0285 (0.0601)
Exposure to Protestants x Female 0.0363 0.126
(0.0298 (0.0562
FEs Yes Yes
Controls Yes Yes
Mean Y 1311 4933
R-squared 0.500 0.348
N 16707 9361

Note . Data: Pooled 2007and 2013waves of the DHS. The sample includes boys
and girls aged 6-17. The sample is restricted to people living in DHS clusters
located 50km or closer to a mission. The table reports OLS estimates. We use

log(distanc@ to measure exposure. The outcome variable is single years of
education. Standard errors () are clustered at DHS cluster level. Geographical,
historical and individual controls included (see Section 4 for details). *** for
p< 0.01, *forp< 0.05, *forp< 0.1.

D. Short-term Effects

D.1. Econometric speci catior,970 data

Let i index individuals, t index territory of birth (since most of the sample consists of

urban migrants), aindex year of birth and m the type of mission (m = 1 denotes Catholic
missions, m = 2 denotes Catholic missions with at least one nun and m = 3 refers to
Protestant missions). Using these notations, Equation 3 describes our preferred empirical

speci cation:

0
Yit) = bo+ beDS + bpDf) + byD{} + acFDg + apFD{| + anFD{| + X{F + ¢ + Scont #iy,

©)

where y; is an educational outcome. D{;, D} and D{} are our variables of interest
and measure the average exposure of territory | in year t as described in Section3.2. The
coef cient associated to DtN,I (exposure to Catholic missions with nuns) captures the effect

of posts with at least one Catholic nun, conditional on the exposure to general Catholic

15



missions and Protestant missions. The variable F is an indicator = 1 if individual i
Is female, and its interaction with our measures of missionary presence captures the
differential impact of missions by gender. X; denotes a vector of individual-level control
variables, which includes the F gender indicator, year of installation in the current city
and whether the respondent was born in a rural or urban area. Finally, q and s.ondenote
territory of birth and age-cohort xed effects respectively. Since our treatment variables
are de ned at the territory of birth level, we cluster the standard errors at this level. 92
The inclusion of territory xed effects allows for a within-territory analysis. Therefore,
the coef cients of interest are identi ed by time variations in the exposure to missions

in a given territory.

D.2. Threats to identi cation
D.2.1. Selective migration: discussion

As a rst step, we verify that the patterns between the 195G and 197G databases are
gualitatively comparable. If the effects of mission exposure are similar, then we can
assume that the 197G sample does not indicate any particular differential selection of
migrants along the mission exposure dimension. Table D1 in Appendix D.2.2 below
shows the results. Overall, the results using the 195G data go in the same direction as
our main results with the 1970 survey.

In order to rule out that selective migration is driving the results on the individual
sample from the 197Gs, we explicitly examine the extent of selection into migration that
exists in the 197G dataset. First, we quantify the degree of selection into migration by
territory and age cohort by calculating the share of educated people (people with some
education) in a given territory and age cohort in the representative 195G sample and
by comparing it with the share of educated people in the same age cohort and territory
of birth in the 197G urban sample.f3 Figure D1 in Appendix D.2.3 shows that there

IS generalized positive selection into migration: the share of educated people in the

62Note, however, that clustering at this level may be highly conservative for two reasons ( Abadie et al.,
2023. First, we observe all clusters in the population and second, treatment assignment is imperfectly
correlated within clusters. Still, since conventional robust standard errors may be underestimated, we
prefer being overly cautious and report clustered standard errors.

63we focus on people over the age of 15, as they should have started school by this age. We assume that
the territory of birth is the same as the territory of residence in the 1950s sample, as migration was very
limited in the early colonial period.
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197G sample is usually higher than the share of educated people in the 195G sample
(comparing the same territories and age cohorts).

Second, we examine whether the degree of selection into migration is differentially
affected by exposure to missionary presence (i.e., whether educated people in highly
exposed territories are more likely to migrate to cities than educated people in moder-
ately exposed territories). To do this, we regress the degree of selection into migration
(observed at the territory x age cohort level, shown in gure D1) on our measures of
exposure to missionaries. Table D2 shows that the magnitude of selection into migration
does not depend on the type of exposure. Putting together both analyses suggest that
educated people are more likely to migrate, yet this increased propensity is not a func-
tion of their missionary exposure. This suggests that our estimated effects of missionary
exposure on (migrants) education are not the results of a composition effect (whereby
the effect of education on the propensity to migrate would be a function of exposure),
and can thus be interpreted as a direct in uence of mission on the local population's

levels of education.

D.2.2. Selective migration: Short-term Effects in th850s

In this section, we rely on the demographic survey that was carried out in the 195G (see
Section A. 3 for details).

When using the 195Gs demographic survey to estimate equation 3, we need to modify
our speci cation slightly. First, instead of using the territory of birth, as in the 197G
survey, to match individuals to our measures of exposure to missionary presence, we
use the territory of residence, since the data are aggregated by territory of residence. In
addition, since the data are also aggregated by age cohort, we compute the average of
age-speci c exposure measures (i.e., for the age group5-9, we rst compute the exposure
at birth of those aged 5, 6, 7, 8, and 9, and then take the average).

Let t index territory of residence, aindex age-group and d index districts. ® Then, we

run the following regression equation for men, women and both sex separately:

Yta= at D?,ab"' XfF + 0t Sat Ha (4)

64Districts are one level higher administrative units than territories.
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Where vy 5 is the educational outcome of age group ain territory t. Instead of looking
at individual years of education or whether individual i has at least one year of educa-
tion, the survey provides information on the share of people with (completed) primary
and secondary education, the share of people who can read and write, or the share of
people who have not studied. Since the variation is higher now, we also include people
born before 1930 The vector D¢ 5 contains the (negative) logarithm of our distance mea-
sures (averages of age-speci ¢ distances) described in section3.2, but only for Catholics
and Protestants due to the high correlation between distance to Catholic missions and
distance to Catholic missions with nuns in this dataset (r = 0.94)%° Finally, g4 and s,
are district and age group xed effects.

Since we use district xed effects (gq), we need to account for potential endogeneity
in the location of missions within the territories of a given district. 6 To do so, we
introduce the vector X;, which contains geographic and historical controls computed at
the territory level. Their choice is based on the main determinants of mission location
listed by Jedwab et al. (2022 and include: distance to Catholic and Protestant missions
in 1885 area, altitude, ruggedness, latitude, longitude and their product, distance to the
nearest colonial route, population density and arable land in 190Q a malaria index, a
tsetse susceptibility index, number of slaves exported in the Indian and Atlantic trade,
distance to the nearest navigable river, and distance to the coast®’ Standard errors are
clustered at the territory of residence level.

Table D1 presents the results. Proximity to Catholic mission increases education for
both men and women, while Protestant missions has no detectable effect. Unfortunately,
here we are not able to identify the differential effect by gender of Catholic missions
with nuns, so we only report the average effect of exposure to general Catholic missions.
In terms of magnitude, halving the distance to a Catholic mission increases the share of
people with primary school completed by almost 7%, or the share of people able to read

and write by about 15%.

85This high correlation may introduce a problem of (almost) perfect multicollinearity due to the fact
that our exposure measure is how an average of age-speci ¢ exposures, which reduces the variation in
our explanatory variables.

66Including territory xed effects leaves us with very little variation. When using data from the 1950s,
we move our geographic xed effects up one level.

6"\We do not include distance to the capital because it is highly correlated with distance to the coast
((r = 0.95).
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Table D1: Education in 1953 and exposure to missionary presence

1) (2 (3 (4)

Share Primary  Share Secondary  Share read/write  Share Studies

Panel A: Both sex

Exposure to Catholic 0.0213** 0.00445* 0.0335** 0.0268**
(0.00729 (0.0017) (0.00860Q (0.00819
Exposure to Protestant -0.00481 -0.00249 -0.00878 -0.00529
(0.00999 (0.00189 (0.0103 (0.0108
Panel B: Men
Exposure to Catholic 0.0195* 0.00743* 0.0336* 0.0334**
(0.00919 (0.00309 (0.0132 (0.0103
Exposure to Protestant 0.0120 -0.00446 0.00932 0.00137
(0.0120 (0.00323 (0.014) (0.0139
Panel C: Women
Exposure to Catholic 0.0159* 0.0000411 0.015¢% 0.0237**
(0.00739 (0.000561 (0.0088Q (0.00739
Exposure to Protestant -0.00783 -0.00138* -0.00805 -0.00711
(0.00945 (0.000664 (0.00915 (0.0099%
FEs Yes Yes Yes Yes
Mean Y both 0.215 0.0107 0.160 0.221
Mean Y men 0.368 0.0222 0.300 0.376
Mean Y women 0.0834 0.00228 0.0517 0.0808
Controls Yes Yes Yes Yes
R-squared (both) 0.844 0.582 0.775 0.841
N (both) 1082 836 825 1064

Note . Data: Demographic Survey of the 195G. The unit of observation is a "Territory x Age-Cohort. In column (2), the sample is

restricted to cohorts older than 15 years old. The table reports OLS estimates. Exposure to missionary presence is measured as
log(distancg. Outcome variables are de ned as follows: share of people in a given cohort and territory who attended primary

(column 1) or secondary (column 2) school, share of people in a given cohort and territory able to read or write (column 3), and

share of people with studies in a given cohort and territory (column 4). Standard errors () are clustered at the territory level. Total

population, geographical and historical controls included. Cohort and district xed-effects included in all speci cations. *** for

p< 0.01, *forp< 0.05, *forp< 0.1.
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D.2.3. Estimating the selection into migration

Figure D 1. Degree of Selection into Migration

NOTE.: Data: Demographic Survey of 195Gs and Demographic Survey of 197G. The
graph displays the distribution of the difference between the share of educated people
in age-cohort aand territory t in the 1970 sample and the share of educated people in
age-cohort aand territory t in the 195G sample. For example, if this difference is 0.2,
it means that the share of educated people in age-cohort a and territory t in the 197G
sample is 20 percentage points larger than the share of educated people in the 195G
sample from that same territory and age-cohort.
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Table D2: Selection into migration and exposure to missionary presence

Degree of Selection into Migration

D) (2) 3)

Exposure to Catholic missions 0.00499 000621 -0.00215
(0.0426 (0.0422 (0.0447
Exposure to Protestant missions 0.0523* 0.0213 0.0399
(0.0260 (0.0268 (0.0309
Exposure to Catholic missions Nuns  0.0197 00220 0.0176
(0.0308 (0.035) (0.0359
Cohort FE No Yes Yes
District FE No No Yes
Territory-level Controls Yes Yes Yes
Mean Y 0.373 Q373 0.373
R-squared 0.147 Q215 0.249
N 645 645 645
p-value Catholic=Protestant 0.4083 Q7848 0.4968
p-value Catholic=Nuns 0.8337 08271 0.7882
p-value Nuns=Protestant 0.4159 Q9869 0.6169

Note. Data: Demographic Survey of the 195065 and Demographic Survey of the 1970s. The unit of observation is a "Territory x
Age-Cohort. The table reports OLS estimates. Exposure to missionary presence is measured as the log(distancg. It is measured as
the average of age-speci ¢ exposure measures (at birth) of people from age-cohort aborn in territory t. The outcome variable is the
difference between the share of educated people in cohort aand territory t in the 1970 sample and the share of educated people in
cohort aand territory t in the 1950 sample. Territory-level controls are described in Section D.2.2. Standard errors () are clustered
at the territory level. *** for p < 0.01, ** for p < 0.05, * forp < 0.1.
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D.3. Endogenous opening of missions

D.3.1. Determinants of Mission location

Table D3: Differences between Catholic and Protestant posts, by opening decade

19001910 19201930 19401948
Catholic Protestant | p-value(1-2) Catholic Protestant | p-value(1-2) | Catholic | Protestant | p-value(1-2)

@ @ @ @ @ @
Longitude 21.963 23228 0.396 23132 24449 0.123 22561 23498 0.284
Latitude -2.599 -1.689 0.482 -3.923 -3.622 0.743 -2.810 -2.776 0.963
Elevation 568664 664965 0.393 726201 735825 0.899 685208 719918 0.659
Ruggedness Index 5.227 4719 0.754 4.694 5.450 0422 6.056 5.333 0515
Malaria Suitability Index 14,588 12528 0.240 11790 12.239 0.719 14.236 12739 0.147
Distance to navigable river (km) 58271 90.860 0.210 140256 98444 0.077 82527 112076 0.128
Distance to coast (km) 1194633 1275922 0.650 1331350 1264488 0.489 1243386 | 1509821 0.010
Distance to Kinshasa (km) 868453 926350 0.716 1011975 941810 0.438 918114 1166291 0.005
Disantance to colonial routes (km- 79.256 108589 0.189 99.683 107.704 0.581 101217 91132 0.524
Distance to colonial railroad (km) 655757 511468 0.213 560390 644113 0.163 574660 694486 0.022
Population density in 1900 18146 74364 0.088 10.300 13945 0.499 14.790 8341 0.186
Area suitable for agriculture in 1900 5.352 5578 0.886 4125 2.739 0.044 3975 3.024 0.107
TseTse Fly Suitability Index 0.735 0515 0.340 0.339 0.535 0217 0.586 0.663 0554
Exposure to the Atlantic Slave Trade | 344711844 | 6,007.636 0.317 149143385 | 86,064467 0.624 80,851923 | 2,497541 0.207

45 11 78 45 52 74

N
Note: This table shows the differences in means between Catholic and Protestant posts along selected variables, depending on the

decade in which the posts were opened. A description of the variables and their sources can be found in Section 3.1.

D.3.2. Endogenous opening of missions: time-varying controls

Table D4: Education in 19703 and exposure to missionary presence

(1) @) (©) 4 ©) (6)
Years educ  Any educ Primary of more Years educ Any educ Primary of more
Catholic missions 0.520 0.0296 0.0500 0.700 0.0862 0.0804
(0.197 (0.0277 (0.0228 (0.24)) (0.0467 (0.030)
Catholic missions x female 0.0361 -0.0162 -0.00384 -0.419 -0.147 -0.0698
(0.255 (0.0379 (0.0312 (0.39)) (0.0908 (0.0539
Protestant missions -0.124 0.0310 0.00935 -0.147 0.0250 0.00658
(0.299 (0.0294 (0.0329 (0.297) (0.0299 (0.0332
Protestant missions x female 0.154 0.0188 -0.00959 -0.110 0.0313 -0.00333
(0.240 (0.0289 (0.0310 (0.245 (0.0288 (0.032)
Catholic with nuns -0.0176 -0.0314 -0.0259
(0.232 (0.032) (0.0285
Catholic with nuns x female 0.420 0.121 0.0609
(0319 (0.0634 (0.0399
FEs Yes Yes Yes Yes Yes Yes
Territory and cohort FE Yes Yes Yes Yes Yes Yes
Time-Varying Controls Yes Yes Yes Yes Yes Yes
Mean Y 4.995 0.734 0.435 4.995 0.734 0.435
R-squared 0.443 0.293 0.339 0.444 0.294 0.339
N 41655 41655 41655 41655 41655 41655

Note . Data: Demographic Survey of the 1970s. The sample is restricted to people born after 193Q The table reports OLS estimates.
Exposure to missionary presence is measured as log(distancg. Outcome variables are de ned as follows: single years of education
in columns (1) and (2), any year of education in columns ( 2) and (5) and the probability of completing primary education (> 5 years
of education) in columns (3) and (6). Standard errors () are clustered at the territory of birth level. Time-varying district-level
information includes the size of the white Belgian and white non-Belgium population, the size of the indigenous population and
the amount of per capita tax levied from the indigenous population. Fixed-effects include city of residence, territory of birth,  5yr

age cohorts and whether the individual was born in an urban area. *** for
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E. Persistence in supply of education

E.1l. Historical missions and contemporary schools in the DRC

Figure E1: Historical missions and contemporary schools in the DRC

(a) 20x20km cells (b) Example

E.2. Missions and contemporary schools: robustness

The strong positive correlation between historical mission schools and contemporary
schools is not surprising if the missions were located in urban areas. While this may be
true, it is less likely that urbanization explains all of our results. First, we have looked
at schools pet0OOOinhabitantsinstead of at the absolute number of schools in a grid-cell.
Second, we always control for factors that are highly correlated with urbanization in the
context of the DRC, such as historical population density, or the presence of a navigable
river in the grid-cell. Here we show that the strong positive correlation between historical
and contemporary schools holds even when we control for contemporary population
density (Tables E1 and E2), and when we restrict the sample to rural schools only (Table
E3).58 Population density in 2020 comes from The Gridded Population of the World
(GPW) collection (fourth version), which has an output resolution of about 1 kn? at the

equator.

68Note that the introduction of contemporary population density and the sample restrictions are bad
controls.
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Table E1: Former missionary presence and supply of primary education

(2) ) €) )
Schools per1000people  Proportion of Girls ~ Schools per 1000people  Proportion of Girls

Catholic mission 0.831 0.0613 0.831 0.0617

(0.155 (0.0101) (0.153 (0.0109
Protestant mission 0.399 0.0401 0.362 0.0381

(0.139 (0.0129 (0.135) (0.0131)
Mean Y 0.701 0.288 0.701 0.286
Collect FE Yes Yes Yes Yes
Pop den 2020 No No Yes Yes
Grid-cell controls Yes Yes Yes Yes
R-squared 0.224 0.390 0.231 0.400
N 5786 6010 5786 5814

Note. Data: Universe of primary schools in the DRC in 202Q from Ministry of education. The table reports OLS estimates. The

unit of observation is a 20kmx20km grid cell. Contemporary population density is described in Appendix

E.2. Outcome variables

are de ned as follows: number of schools per 1000inhabitants in 2020in columns (1) and (3) and average share of girls in school by
grid cell in columns ( 2) and (4). Controls at the grid-cell level are always included: presence of navigable river, presence of colonial
railroad, presence of precolonial explorer route, population density in  190Q cropland area in 190Q mean altitude, ruggedness, and
distance from the centroid of the grid-cell to Kinshasa. Sector xed-effects (collectivités) included in all speci cations. Robust

standard errors in parenthesis. *** for p < 0.01, ** for p < 0.05, * forp < 0.1.

Table E2: Former missionary presence and supply of secondary education

(€ @) (©) 4
Schools per1000people  Proportion of Girls ~ Schools per 1000people  Proportion of Girls

Catholic mission 0.495 0.0691 0.495 0.0692

(0.0999 (0.00986 (0.0988 (0.010)
Protestant mission 0.254 0.0492 0.233 0.0470

(0.0911) (0.0112 (0.0902 (0.0113
Mean Y 0.371 0.189 0.371 0.186
Collect FE Yes Yes Yes Yes
Pop den 2020 No No Yes Yes
Grid-cell controls Yes Yes Yes Yes
R-squared 0.220 0.433 0.226 0.443
N 5786 5984 5786 5788

Note . Data: Universe of secondary schools in the DRC in 202Q from Ministry of education. The table reports OLS estimates. The

unit of observation is a 20kmx20km grid cell. Contemporary population density is described in Appendix

E.2. Outcome variables

are de ned as follows: number of schools per 1000inhabitants in 2020in columns (1) and (3), and average share of girls in school by
grid cell in columns ( 2) and (4). Controls at the grid-cell level are always included: presence of navigable river, presence of colonial
railroad, presence of precolonial explorer route, population density in  190Q cropland area in 190Q mean altitude, ruggedness, and
distance from the centroid of the grid-cell to Kinshasa. Sector xed-effects (collectivités) included in all speci cations. Robust

standard errors in parenthesis. *** for p < 0.01, ** for p < 0.05, * forp < 0.1.
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Table E3: Historical Missions and Contemporary
Schools

@ @

Schools per1000people  Proportion of Girls

Panel A: Primary Education

Catholic mission 0.437 0.0571
(0.0955 (0.0109
Protestant mission 0.179 0.0336
(0.0920 (0.0132
Mean Y 0.592 0.283
Collectivite FE Yes Yes
Grid-cell controls Yes Yes
R-squared 0.183 0.388
N 5786 6009
Panel B: Secondary Education
Catholic mission 0.208 0.0653
(0.0523 (0.00990
Protestant mission 0.120 0.0437
(0.0593 (0.0110
Mean Y 0.300 0.184
Collectivite FE Yes Yes
Grid-cell controls Yes Yes
R-squared 0.177 0.424
N 5786 5985

Note . Data: Universe of primary and secondary schools in the DRC in 202Q
from Ministry of education. The sample is restricted to rural schools as de ned
by the Ministry of Education. The table reports OLS estimates. The unit of
observation is a 20kmx 20km grid cell. Outcome variables are de ned as follows:
schools per 1000population in 2020in column ( 1) and average share of girls in
school by grid cell in column ( 2). Controls at the grid-cell level are always
included: presence of navigable river, presence of colonial railroad, presence of
precolonial explorer route, population density in 1900 cropland area in 190Q
mean altitude, ruggedness, and distance from the centroid of the grid-cell to
Kinshasa. Sector xed-effects (collectivités) included in all speci cations. The
number of observations is lower is column 1 because grid-cells with very low
population are excluded to obtain meaningful values. Robust standard errors
in parenthesis. *** for p < 0.01, ** for p < 0.05, *forp < 0.1.
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