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The African people and leaders"? have long seen education as a driving force of
developmentand liberation, a view shared by international institutions**, as
schooling has large economic and non-economic returns, particularly in low-income
settings’. In this study, we examine the educational progress across faiths throughout
postcolonial Africa, home to some of the world’s largest Christian and Muslim

communities. We construct comprehensive religion-specific measures of
intergenerational mobility in education using census data from 2,286 districts in 21
countries and document the following. First, Christians have better mobility
outcomes than Traditionalists and Muslims. Second, differences inintergenerational
mobility between Christians and Muslims persist among those residing in the same
district, in households with comparable economic and family backgrounds. Third,
although Muslims benefit as much as Christians when they move early in life to
high-mobility regions, they are less likely to do so. Their low internal mobility
accentuates the educational deficit, as Muslims reside on average in areas that are less
urbanized and more remote with limited infrastructure. Fourth, the Christian-
Muslim gap is most prominent in areas with large Muslim communities, where the
latter also register the lowest emigration rates. As African governments and
international organizations invest heavily in educational programmes, our findings
highlight the need to understand better the private and social returns to schooling
across faithsin religiously segregated communities and to carefully think about
religious inequalities in the take-up of educational policies®.

Africahosts vibrant Christianand Muslim communities and, given the
demographic trends, it will be home to the largest numbers of both
creedsinthe comingdecades’. Religiosity is high, with 75% of Christians
and Muslims attending a church and a mosque at least once a week,
accordingtothe 2016 Afrobarometer Surveys. Nevertheless, the most
important divide between African Muslims and Christians is not their
religion. As we show here, educational gaps circumscribe the religious
landscape. This is not arecent phenomenon. Atindependence, Chris-
tians enjoyed more schooling, reflecting colonial investments and mis-
sionary activity®'°.In several countries, mostly in West Africa, primary
school completion for Christians was more than double that of Muslims
or Africansadheringto local religions (Supplementary Information, sec-
tion A). Although the share of Africans with no schooling has declined
from two-thirds for those born inthe 1950s to less than half for the 1990s
cohort, religious differences persist. For example, in Nigeria (Africa’s
most populous country, roughly equally split between Christians and
Muslims), the primary school completion rate of Christians is 0.88,
whereasitis 0.57 for Muslims. In Ethiopia, Africa’s second-most popu-
lous country, 29% of Christians (about two-thirds of the population)
bornin the 1990s have completed primary education, with Muslims
registering 16%. African Muslims are more educated only in afew coun-
trieswhere they are small minorities—South Africa,Zambia and Rwanda
(about 1-2% of the populations of these countries) and Uganda (11%).
Policy briefs and reports’ have discussed the considerable Mus-
lim-Christian differences in education levels but a comprehensive

account of the evolution of interdenominational educational gaps and
their determinantsis missing. Although some pioneering case studies
analyse the role of religion in Nigeria***, looking among others at the
Yoruba™?, there has been limited comparative work on religion, as
thevibrantresearchineconomics onthe political economy of African
development mainly focuses on ethnicity' . Similarly, research on the
interplay between religion and economic performance®? often focuses
ontherole of Islaminthe Middle East and Asia®. Itis in Africa, though,
thattheinterreligious gapsin education are striking and a plethora of
narratives point to their rising salience®. An exception is the parallel
work of refs. 23,24, who report considerable educational differences
between Christians and Muslimsin 11 African countries in 2017, show-
ing further that gaps are considerable in predominantly Muslim areas.
Focusing on Malawi, Nigeria and Uganda, these studies stress the role
of religious leaders and social norms. Most importantly, the consid-
erable body of research quantifying the role of educational reforms
and government policies in the continent has not considered the role
of religion®. Likewise, recent works mapping the intergenerational
transmission of human capital across countries?¥, US states®, Chinese
provinces® and African regions**"> do not study the role of religion.
Others® explore regional, caste and religious differences in intergen-
erational mobility in education (IM; also referred to as educational
mobility) across India; and like us, they uncover lagging educational
mobility for the Muslim population, which contrasts with the rising
mobility among the low socioeconomic status castes.
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We construct statistics on faith-specific IM across 21 African coun-
tries and 2,286 regions and uncover substantial differences between
Muslims, Christians and Africans adhering to Traditional (Folk) reli-
gions (Animists). (We use the terms Traditionalists and Animistsinter-
changeably throughout). We then trace the roots of these disparities.
Interreligious differencesin education levels atindependence explaina
substantial fraction of the observed variation. Nevertheless, even when
we compare young Africans living in the same district with similarly
(un)educated eldersintheir religious group, in households of compa-
rablesize and structure and in which the household head worksin the
same broad sector and occupation, IM gaps, albeit attenuated, endure.
Muslim children underperform in regions where they are numerous
compared to where they are a minority, a pattern that is not present
for Christians and adherents of Traditional religions. Muslims benefit
asmuch as Christians when they move early in life to high-IM regions.
Giventhe explanatory power of religious segregation and the impact of
regionsonadherents of all creeds, we conclude with a primer oninternal
migration differences. Christians are much more likely to emigrate and
exploit opportunities outside their birthplace in almost all countries.
The low propensity of Muslims to move accentuates their initial edu-
cational disadvantage, as they typically reside in remote places, far
from the capital and the coastline, with limited missionary activity
and transportation investments. Muslims register the lowest emigra-
tionratesand largest IM deficitsin these religiously segregated areas.

Data and educational mobility statistics

We construct measures of IMacross 2,286 districtsin 21 African coun-
tries using information from the Integrated Public Use Microdata Series
(IPUMS) International, which collects and harmonizes censuses, report-
ing representative (typically 10%) samples (see ‘Data availability’ in
Methods). As the detail of religious denomination differs across cen-
suses, we aggregate into Muslims, adherents of Traditional religions,
Christians and two auxiliary categories (Other and No Religion).
Extended Data Table 1and Extended Data Fig. 1 give the shares in our
21-country sample (see also Data section). Our measures of educational
IMreflect how children fare vis-a-vis their cohabiting elder members,
mainly parents, in the household. We use primary school completion
as the critical educational milestone for Africans born up until the
1990s, as secondary and college enrolment has increased mainly since
the 2000s (Supplementary Fig. A2). Upward IM denotes the likelihood
that 14-18-year-old children whose parents have not completed pri-
mary education manage to complete primary school; downward IM
givesthelikelihood that14-18-year-old individuals whose parents have
completed primary education willnot manage to finish primary school.
Our base sample consists 0f 7,188,717 children between 14 and 18 years
ofage. We alsolook at 14-25-year-old children as the sample increases
t013,018,904 with cohabitation rates of about 75%. We provide details
inthe Dataand educational IM measures section and in Supplementary
Information, section B.

Religious IM across Africa

Country patterns

Table1reports the newly constructed faith-based IM statistics across
countries, the Christian—-Muslim gaps in upward and downward IM
and their level of statistical significance (Supplementary Informa-
tion, section C provides additional measures.) With the exception of
Mozambique, upward IMis lowest for Africans adhering to Traditional
religions (column 4 of Table1); itislessthan10% in Burkina Faso, Sierra
Leone, Rwanda, Malawi, Uganda and Ethiopia. Upward IM is low for
Traditionalists, even in countries with considerable representation.
Forexample,in Togo where overall IMis 52.6%, Animists register 38.2%;
and in Benin their 21.3% IM trails the country average by 8.5 percent-
age points. Christians enjoy the highest upward IM in 15 out of the

21 countries with a cross-country mean of 41.2%. The IM of Muslims
exceeds that of Christians in South Africa (87.4% versus 74%), Zam-
bia (47.6% versus 44.5%, although this difference is not significant at
standard confidence levels) and Rwanda (27.4% versus 18.3%), where
their shares are tiny (0.8-1.5%) and in Uganda (48.5% versus 40.4%),
Mauritius (96% versus 87.8%) and Liberia (26.6% versus 21.8%), where
Muslims constitute between10% and 16% of the population. The Chris-
tian-Muslim gap in upward IM is considerable in many countries. In
Nigeria, Muslim children of illiterate parents are 32 percentage points
less likely to complete primary schooling than Christian childrenborn
to similarly uneducated parents (78.6% versus 46.6%). In Ethiopia, a
country with very low primary school completion rates, the upward
IM for Christians is 13.8%, whereas for Muslims it is 8.2%. The Chris-
tian-Muslim upward IM gapislargestin West Africa (thatis, the meanis
22.1%), where Muslims form the majority (Guinea, Senegal and Burkina
Faso) or substantial minorities (Nigeria, Benin, Cameroon and Ghana).
Downward IMis high for Muslims (the meanis 27.5%) and Traditional-
ists (the meanis 42.6%). In West Africa, roughly one out of six Muslim
childrenbornto parents who completed primary schooling will fail to
dothesame.In Cameroon, the downward IMis 4.1% for Christians and
astaggering19.6% for Muslims. Downward IM for Nigerian Muslims is
twice that of Christians (16.2% versus 7.8%). This patternis reversed in
countries with small Muslim communities.

Regional patterns

Figure 1a portrays, for the 1980 and 1990 birth cohorts, the gap in
upward IM between Christians and Muslims and Fig. 1b between Chris-
tiansand adherents of Traditional religions across 1,731 and 1,071 Afri-
can districts, respectively. (Supplementary Table C3 summarizes the
districts’ populationand land area. Within countries, Muslim-majority
districts are comparable in area to Christian). The depicted districts
are fewer than the total number of districts as we need to observe in
each district 14-18-year-old individuals born in the 1980 and 1990
cohortsfrombothreligions. Figurelc,dzoominto Ghanatoillustrate
the within-country variation. The Christian-Muslim gap is large in West
Africa. (Supplementary Fig. C1 maps upward IM for Christians, Mus-
lims and Traditionalists, respectively). Extended Data Table 2 reports
regional statistics. Within-country variation is notable in Cameroon,
Ghana, Guinea, Nigeria and Ethiopia. Christians fare better than Mus-
limsin almostall the districts of Senegal and Burkina Faso, despite the
numerical dominance of Muslims. In Ghanaand Cameroon, the upward
IM of Christians exceeds that of Muslims in three out of four districts.
The Christian-Muslim upward IM gapis lower in the southern districts
of West African countries, anissue we return to in the section on Reli-
gious IM across Africa. Educational outcomes for Muslims, Tradition-
alists and Christians move together as the cross-region correlation of
religious upward IMis 0.60-0.72 and for downward IM 0.39-0.62 (Sup-
plementary Table C6). However, Muslims and Traditionalists under-
perform compared to Christians, even when we zoom in on the same
district.Inthe medianregion, upward IM for Christiansis 0.44, 0.33 for
Muslims and 0.21for Traditionalists. Downward IM for Christians is 0.25,
for Muslims 0.29 and 0.35 for Traditionalists (Supplementary Table C4).

Explaining the religious IM gaps

Approach

We estimate individual-level regressions that associate the IM of chil-
drenwith their ownreligious affiliation, using Christians as the omitted
category. We drop ‘other religion” and ‘no religion’ as these are not
comparable across censuses and countries. A large body of research
documents non-negligible differences in family arrangements, age of
marriage, social practices and occupational specialization between
Christians, Muslims and adherents of Traditional religions (Animists).
To explore their role, we examine how the estimates on the Muslim
and the Traditional religion indicators change as we account for:

Nature | Vol 618 | 1June 2023 | 135



Article

Table 1| Country-group-level estimates of IM, ages 14-18 yr

Upward IM Downward IM

1 2 3 4 5 6 7 8 9 10
Country Overall Christian Muslim Traditional A(c-m) Overall Christian Muslim Traditional A(c-m)
Nigeria 0.612 0.786 0.466 0.229 0.320*** 0.096 0.078 0.162 0] -0.084***
Cameroon 0.613 0.739 0.424 0.481 0.315*** 0.056 0.042 0.196 0.185 -0154***
Senegal 0.244 0.527 0.235 0.292*** 0.264 0.163 0.274 —0.11%**
Botswana 0.798 0.822 0.556 0.699 0.266 (0.0108) 0.085 0.083 0.027 0.076 0.056 (0.038)
Benin 0.298 0.415 0.214 0.213 0.2071*** 0.292 0.274 0.308 0.469 -0.034(0.006)
Ghana 0.557 0.654 0.468 0.263 0.186*** 0.173 0.157 0.263 047 -0.106***
Burkina Faso 0.191 0.332 0.182 0.072 0.150*** 0.235 0.199 0.269 0.569 -0.070***
Mali 0.274 0.395 0.273 0187 0.122%** 0.237 0.219 0.237 0.491 -0.018 (0.287)
Mozambique 0.287 0.324 0.207 0.366 OM7*** 0.249 0.225 0.314 0.220 -0.089***
Togo 0.526 0.641 0.534 0.382 0.107*** 0.190 0.165 0.214 0.361 —-0.049***
Sierra Leone 0.261 0.319 0.248 0.091 0.071%** 0.332 0.257 0.385 0.600 -0.128***
Ethiopia 0.116 0.138 0.082 0.017 0.056*** 0.344 0.323 0.481 0.800 -0.158***
Guinea 0.182 0.229 0.181 0138 0.048*** 0.439 0.500 0.418 0.724 0.082***
Malawi 0133 0.143 0.096 0.095 0.047*** 0.512 0.503 0.616 0.556 -0.113***
Egypt 0.673 0.679 0.673 0.006 (0.043) 0.052 0.048 0.052 -0.004 (0.030)
Zambia 0.438 0.445 0.476 0.449 -0.031(0.399) 0.253 0.251 0.221 0.263 0.030 (0.261)
Liberia 0.222 0.218 0.266 0.103 -0.048*** 0.538 0.537 0.544 0.632 -0.007 (0.681)
Uganda 0.400 0.404 0.485 0.019 -0.081*** 0.290 0.295 0.257 0.641 0.038***
Mauritius 0.917 0.878 0.960 -0.082*** 0.018 0.028 0.014 0.014 (0.006)
Rwanda 0.181 0.183 0.274 0.077 -0.0971*** 0.543 0.541 0.489 0.052(0.039)
South Africa 0.731 0.740 0.874 0.764 -0.134*** 0.105 0.105 0.040 0.182 0.065***

The table reports upward and downward IM in educational attainment for the cohort born in the 1980s (the cohort with the broadest coverage) for individuals aged 14-18yr by country and main
religious group. Because of the timing of censuses, the values for Liberia, Mali, Nigeria and Togo correspond to those born in the 1990s. Columns 1-4 give upward IM estimates, whereas
columns 6-9 give downward IM statistics. The numbers outside the parentheses in columns 5 and 10 show the IM gaps between Christians and Muslims. The values in the parentheses are P

values, where ***P<0.001. The P values are computed using the formula for the distribution of the difference of two sample proportions, that is 2 x (1 - (]

IMg = IMm

) where IM,
IMg(1~Mc) , 1Mm(1 - M)

Ne Nm
and IM,,, are the (upward and downward) measures of IM for Christians and Muslims, respectively; N, and N,, are the number of Christian and Muslim individuals entering into the computa tion of
IM. and IM,; and @ is the standard normal cumulative distribution function. Countries are sorted by Christian-Muslim differences in upward IM (column 5). The censuses from Senegal, Egypt

and Mauritius and Rwanda do not record Africans adhering to Traditional religions.

(1) household size and family structure variables, including the age of
marriage; (2) proxies of household income (as, for example, the pro-
fession and the industry of employment of the household head); (3)
the literacy of the older generation for the individual’s coreligionists
in the district; and (4) district constants interacted with urban-rural
household status. These features may interact or be jointly determined
by deeper factors. Our objective is not to identify causal effects but
to examine the fraction of the variation in educational mobility gaps
explained by these aspects. Figure 2 reports ordinary least-squares
(OLS) estimates weighting by the population of a country to account
for differencesin IPUMS coverage, whereas Extended Data Fig. 2 reports
country-specific estimates of Christian-Muslim differences. (Supple-
mentary Information, section D gives results for various data subsets).

Baseline IMgaps

The top bars simply condition on country cohort fixed effects and
children’s age constants to account for the increase in education over
time. Among children whose parents have not completed primary
education, Christians enjoy an advantage of 16 percentage points in
completing primary school over Muslims and 20 percentage points
over adherents of Traditional religions born in the same decade and
country. Muslim children whose parents have completed primary edu-
cation are 7 percentage points less likely than Christians to achieve
the same qualification. If anything, Traditionalists have a lower rate
of downward mobility than Muslims.

136 | Nature | Vol 618 | 1June 2023

Household structure and size

We condition on arich set of household features: (1) size, distinguish-
ing between individuals of the generation of the young, the head and
the grandparents; (2) indicators for each 14-18-year-old individual
regarding his/her relationship to the household head (for example,
biological children, relative, nephews, spouse); (3) family organization
indicators (for example, father and mother present, father or mother
only, others only); and (4) mother’s and father’s age at their offspring’s
birth. We include all variables concurrently, as our objective is not to
identify the most relevant one but to examine how much the religion
coefficients move when we account for a saturated set of household
traits. As we show in Supplementary Information, section D, there are
important interreligious differences in household features. Muslim
and Animist households are, onaverage, larger; 14-18-year-old Muslim
girlsaremore likely to be spouses of the household head than Christian
girls of the same age; and Muslim and Animist parents are, on average,
younger at their children’s birth than for Christians, reflecting earlier
marriages. Despite these differences in the family organization, the
educational gaps do not move much whenwe account for the former.
Theupward IMgap drops from 0.165t0 0.15 for Muslims and from 0.20
to 0.18 for adherents of Traditional religions. Household structure and
size play a somewhat bigger role in narrowing the Christian-Muslim
IMgap in West Africabut theirinfluence is negligible in East and South-
ern Africa (Extended Data Fig. 2). Downward IM differences between
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Fig.1|Religious IM gaps across Africandistricts. a,b, Differencesin
educationalupward IMbetween Christians and Muslims (a) and Christians and
Africansadhering to Traditional religions (b) across all African districts
(administrative level-2 and level-3 regions) in 21 countries. ¢,d, The Christian-
Muslim (c) and the Christian-Traditionalist (d) differencein upward IM across

Muslims and Christians are more affected by the inclusion of the rich
set of household controls closing the overall gap by roughly 20% from
0.07t0 0.055.

Household and parental occupational differences

We then turnto economic features, conditioninginmodel 3 of Fig.2 on
thefollowingthree (sets of) attributes (1) urban versus rural residence;
(2) theindustry of employment (six categories); and (3) the occupational
specialization (ten categories) of the household head. As shown in Sup-
plementary Information, section D, adherents of Traditional religions
aremorelikely toliveinrural areas (20%) and work inagriculture and are
less likely to be professionals or skilled employees. Christian-Muslim
differences in the employment industry, rural-urban status and pro-
fession are minor, perhaps masking larger ones owing to the coarse
aggregation of IPUMS. Inline with these patterns, differences between
Christians and Muslims in living conditions and access to necessities
in Afrobarometer Surveys and household income in the surveys’ are
also small (although Muslim households are larger). Variations in the
industry of employment (broadly defined), occupation and urban-rural
residence explain a non-negligible component of the IM differences
between Christians and Traditionalists: the upward IMgap drops from
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districtsin Ghana. We estimate absolute upward IM for young individuals, aged
14-18 yr, cohabiting with atleast one older generation memberin the
household, usually a parent. Supplementary Figure C1 provides the mappings of
upward IM for Christians, Muslims and Traditionalists used to compile the maps
of Christian-Muslim and Christian-Traditionalist gapsin educational mobility.

0.20t00.15and the downward IM gap halves. These economic features
do not explain the Christian-Muslim IM upward gap. If anything, the
downward mobility gap becomes more pronounced when we compare
childrenbornin households of similar occupational structures.

Initial literacy

In model 4 of Fig. 2, we control for the share of the older generation
with completed primary education in the district for each religious
group. Thisaccounts for initial, group-specific regional development
and schooling, stemming from the location of Christian missionaries,
colonial educationalinvestments and the spread of Islam>*. The Chris-
tian-Muslim upward IM gap drops from 0.15 to 0.085. Likewise, the
Christian-Muslim downward IM gap goes from 0.07 to 0.04, whereas
the Christian-Traditionalistdownward IM is eliminated. Differencesin
religious literacy rates of the older generationacross districts seem first
order, consistent with our earlier work®, showing that initial literacy
is the most important correlate of regional IM.

Regional features
As recent studies®*3? show that regions have a chief role in educa-
tional mobility, in model 5 of Fig. 2, we augment the specification
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Fig.2|Driversofreligious IMgaps. a,b, Illustration of how the Christian-
Muslim (blue bars) and the Christian-Animist (green bar) differences in upward
IM (a) and downward IM (b) change as we add controls for household and family
structure (model 2), parental occupational specialization, the industry of
employmentand rural-urbanresidence (model 3), the district’sreligion-specific
illiteracy rateamongthe older generation (model4), district timesrural/urban
fixed effects (model 5) and focusing on the top 50% most similar districtsineach
country intermsof the literacy gap of the eldersin each religious group (model
6). The barsonthetop (model1) reflect the baseline interreligious differencesin
IM, simply conditioning on country-birth cohort fixed effects (FE) and age
constants. The sample consists of Muslim, Animist and Christian young
individuals (14-18 yr), matched to the previous generation in the household. The
figure gives weighted linear probability model (OLS) estimates using the 1980
populations of the countries for the weighting to account for differential IPUMS
sampling/coverage across countries. Inmodels1-5, the upward IM regressions
areruninasample of 4,989,952 youngindividuals who cohabit with older
generation members who have not completed primary educationand the
downward IMregressions in asample 0f1,919,711young individuals cohabiting
with older generation members who have completed primary education. The
figures omitstandard-error bands to enable clear visualization of the patterns.
Theestimates onthe Muslimindicator are statistically significantacrossall 12
specifications, whereas the Animist coefficient is significant across allupward
IM specifications. C, Christian; X, Muslim or Animist.

with district-specific constants interacted with urban indicators (the
interaction with the urban indicator does not affect the estimates).
Regions explain a non-negligible fraction of the IM gaps, as there is
considerable segregation across most African countries® and Muslims
(and Traditionalists) reside in places with low opportunity (see below).
The coefficient on theindicator for Traditional religions in the upward
IM specification is not much affected (stays around 0.08), whereas
the downward IM gap is eliminated. Accounting for regional features
reducesthe Christian-Muslim upward IMgap to 0.05and the downward
IMt0 0.03. The explanatory power of regions for the Muslim-Christian
mobility gaps seems first order in many countries, mainly in West Africa,
where religious segregation is the highest (Extended Data Fig. 2). In
Benin, Cameroon, Ghana and Senegal, the Christian-Muslim gap in
upward IM halves when we account for residence (and initial differences
in literacy). In Nigeria, the upward IM gap drops from 0.30 to 0.10,
whereasin Mozambique, it goes from 0.08 to nil. This pattern echoes
the patterns across India®® of considerable heterogeneity in relative
educational mobility across castes and religions in narrow geographic
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areas. Inthe last row, werestrict estimation to half of the regions where
interreligious differencesin completed primary education of the older
generation arethe smallest to better account for ‘initial’ conditionsin
the district. The Christian-Muslim gap in upward IM continues to be
closeto 5 percentage points and 2 percentage points for downward IM.

Taking stock

The analysis shows the following. First, differences in household
structure between Muslims and Traditionalists, on the one hand, and
Christians, on the other, explain a small fraction of educational mobil-
ity differences. Second, broad economic features have no role in the
Christian-Muslim upward gap but reduce the Christian-Animist differ-
ence. Third, theliteracy of the older generationinthe district for each
religious group and region-specific features explain roughly two-thirds
of the interreligious IM gaps; this is especially the case in West Africa,
where segregation is the highest. Fourth, Christian-Muslim educa-
tional gaps remain, even when we compare children with the same
parental background and family composition residing in the same
region (with comparable literacy rates in the older generation of the
various religious groups).

Sorting and childhood regional exposure

The prominence of regions gives rise toa plethora of questions ranging
from theirindependentimpact on the educational IM of the different
denominations to unpacking the relevant regional characteristics. In
this section, we address the former and, in the next section, the lat-
ter.Supplementary Information, section E gives descriptive statistics
and further evidence.

Empirical design

To isolate regional childhood exposure effects from spatial sorting,
we use the approach of refs. 37,38 and leverage differences in the age
of children’s moves across districts®. The specification, detailed in the
Methods, associates primary school completion for children of uned-
ucated parents (upward educational IM) with the age of children’s move
and differences in educational mobility between birthplace (o) and
destination district (d) among non-movers of the same cohort
b4, = IM_up} ~ % IM_up)™].IM_up}™summarizes all features of the
economic, social, educational and institutional environment, shaping
IMin agiven district. These could reflect, among many others, local
returns to schooling, school quality and quantity, accessibility, school-
ing fees and teacher-pupil ratios that differ considerably in low-income
countries**.The age-specific parameters on destination minus origin
M, ﬁrme], capture howachild’s probability of completing primary school-
ing varies with the age of their move to districts with higher or lower
mobility. If regions matter for mobility, the earlier the move, the greater
theimpact. The variation comes from childrenborninthe same place
and decade moving to regions with different IM. Differences in the
age-of-move slopes reflect the impact of an extra year in the high IM
district—regional childhood exposure effects. The main identifying
assumption, backed by our earlier work?, is that the timing of moving
for households is unrelated to children’s ability.

Sample

Notall censuses record the age of the move. These estimates come from
asample 0f276,686 14-25-year-old individuals from 13 countries. These
countries come from all major African regions; they are both former
British and French colonies and non-colonized (Ethiopia); relatively
poor and rich.

Results

Figure 3 plots the age-of-move estimates, ﬁ::l for Christians and Mus-
lims against the child’s age at the time of the household move. In
Fig. 3a,b, origin—destination upward IM differences are calculated
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Fig.3|Regional childhood exposure effects, semiparametric estimates.
Estimates of childhood regional exposure effects of upward IM.a-d, The
figures plot age-of-move slopes on differences in upward IM (blue circles),
estimated among non-movers of all faithsinaand b and of the same religion in
canddbetween originand destination district against the child’s age when the
household moved. The dependent variable takes the value of one when the
child of ahousehold in which the older generation has not completed primary
education completes primary schooling (upward IM). Panelsaand cgive
estimates for Christians and band d for Muslims. The dashed verticalline in
a-dseparates the datainto moves before the age of 12 yr that are most relevant
for primary education and after the age of 12 yr. Also shownis the OLS

using all non-movers independently of religious affiliation, whereas
inFig. 3c,d, we use non-movers of the same religious group. The esti-
mates for Traditionalists (not reported) are similar but imprecise,
reflecting the small sample and the blending of heterogeneous reli-
gions. Thgelﬁgure uncovers two sets of patterns. First, the age-of-move
slopes, §,, are large for early-in-life moves and decline until around
the age of 12-14 years. Children moving to ‘better’ districts earlier in
life have a higher propensity to complete primary schooling. The rela-
tionship between age at move and exposure is negative and approxi-
mately linear, implying ‘regional childhood exposure effects’: moves
in higher (lower) mobility districts are beneficial (detrimental) for
younger kids. A further year of exposure before the age of 12 years for
a child of illiterate parents to higher mobility district increases her
chances for completing primary school by roughly 2 percentage points.
Exposure effects are also 2% for Muslims and Christians when we com-
pare them to their coreligionists. Both Muslim and Christian children
benefit (lose) from early moves into high (low) upward mobility regions.
Extrapolating over 14 years of childhood, Muslimand Christian children
whomoveatbirthtoadistrict with one percentage point higher upward
IMamong Muslims will pick up roughly 30% of this difference through
theimpact of theregion. Second, the slopes are significantly positive,
even for children moving after 13-14 years. As moves after that age are
unlikely to affect primary education, they reflect selection. Parametric
specificationsimposing a piecewise linear structure of exposure effects
from1tollandfrom12to18yields similar regional childhood exposure
estimates for Christians and Muslims. Besides, within-household
specifications exploiting variationin the time of move across siblings

Age at move

— 1-11: slope = -0.017
--- 1-14: slope = -0.017

Selection (age at

move > 11) = 0.349

regression fit of age-of-move slopes against the age of move before age 12 (red
solidline) and age 14 (red dashed line). The slopes represent estimates of
regional childhood exposure effects for primary school completion by ages12
and 14 yr. The age-of-move estimates are statistically significant at standard
confidencelevels. The panels omitstandard errorsto avoid cluttering. The
results for Christian children are based on138,300 and 141,355 individual
observationsinthe specifications with overall differences in non-movers and
Christian-only non-movers, respectively. The Muslim results are based on
127,914 and 128,215 observations in the specifications with differences in IM
among all non-movers and differences in IM among Muslims, respectively.

alsoyield regional childhood exposure effects of about 2% for both
faiths (Supplementary Information, sectionE).

Taking stock

We obtained two results: (1) although spatial sorting is considerable,
children whose families move earlier to areas where residents (of all
faiths or of their religion only) have higher IM are more likely to com-
plete primary school and (2) regional childhood exposure effects are
comparable for Christians and Muslims.

Religious IM gaps across Africanregions

Why do region-specific constants explain roughly half of the religious
IM gaps? There are two possible explanations: (1) religious segrega-
tion, coupled with regional differences in educational opportunity,
arising, for example, from more accessible and better-quality schools,
make upward mobility more challenging for Muslims and adherents of
Traditional religions and (2) the same regional feature may influence
followers of different religions differently.

Differencesin residence across faiths

In Methods and in Extended Data Fig. 3 we explore how the residence
characteristics compare acrossreligious groups. Onaverage, Muslims
and Traditionalists reside in regions that, at the end of the colonial
period, were less densely populated and more agriculture-oriented
than Christians. Besides, Muslims and Traditionalists reside away from
the capitals and the coastline; they live in districts with fewer colonial
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Fig.4 |District correlates of Christian-Muslim and Christian-
Traditionalist upward IMgaps. Correlations (standardized §f coefficients)
betweenupward IM gaps of Christians and Muslims (green circles) and
Christians and Traditionalists (blue squares), averaged acrossindividualsina
district and four sets of regional characteristics: (1) proxies of development at
independence (for example, population density and urban share); (2) location
and geographic features (for example, distance to coast, border and capital);
(3) historical aspectsreflecting colonial-erainvestments and precolonial
statehood; (4) religious homogeneity, proxied by the share of each religious
groupinthedistrictand afrationalizationindex. Supplementary Information,
section F gives variable definitions and sources. All specificationsinclude
country fixed effects (constants not reported). The 2 s.e. bands based on
heteroskedasticity adjusted clustered at the country level are also reported.
Theestimates (green and blue symbols in the figure) were obtained by running
separateregressions of the district-level Christian-Muslim and Christian-
Traditionalist IMgap, respectively, on each district-level variable (indicated on
thevertical axis of the figure). The IMgap is defined as the average IM of
Christians minus the average IM of Muslims or Traditionalistsin the district.
Before running eachregression, we standardize the dependentand
independent variable by subtractingits sample mean and dividing it by its
sample standard deviation.

investments, away from colonial railroads, roads and Christian mis-
sions. Consequently, the lower representation of Muslims in regions
withbetterinitial conditionsis of first-order importance for explaining
the observed Christian-Muslim IM gap.

Approach

We estimate within-country district-level specifications associat-
ing regional Christian-Muslim and Christian-Animist differences in
upward IMto variousregional characteristics. Figure 4 reports stand-
ardized coefficients. As the literacy rate of the older generationis the
strongest correlate of IM (Fig. 2), we also run specifications condi-
tioning on it (Extended Data Fig. 6). Extended Data Figures 4 and 5
present regional specifications separately for adherents of Christianity,
Islam and Traditional religions and compare the magnitudes of the
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coefficients. Although the analysis does not have a causal interpreta-
tion, it allows for characterizing the geography of the considerable
variationinreligious educational IM within countries. Besides, it com-
plementsthe evidenceinFig. 3, asthe movers’ design that distinguishes
spatial sorting from childhood exposure effects does not pin down
which regional features correlate with religious IM.

Early development, historical investments and geography
Drawing on research on the roots of African development*, we start
examining therole of geographic, historical and at-independence fea-
tures. As Extended DataFig. 4 shows, upward IMis higher and downward
IMis lower in more densely populated and urbanized regions, more spe-
cializedinservices and manufacturing, close to the capitals, the coast
and missionary activity and transportation infrastructure. However,
these features do not explain the Christian-Muslim and the Christian—
Traditionalist IM gaps, as the correlations are similar across groups.

Segregation

Wethenturntoreligious fragmentation and segregation. Our explora-
tionis motivated by three observations. First, religious IMgaps arelarger
in segregated countries and Muslim educational mobility is the high-
est in countries with small Muslim communities. Second, US-centred
research shows that racial segregation movesintandem with underin-
vestments in education*>*, Third, recent work** shows that Muslims
underperform (ineducation and health) in areas with precolonial Islamic
states (for example, in Northern Nigeria and Cameroon and Senegal)
owing toweak penetration of the colonial state and limited public-goods
investments by missionaries. By contrast, in areas withmodest Muslim
communities, religious competition pushed Muslims (elites) to adopt
Western education. Figure 4d looks at the association between the IM
gaps and religious composition. Diversity, as captured by the Herfin-
dahlindex, is not a significant correlate. But the religious upward IM
gaps are strongly correlated with segregation. The Christian-Muslim
upward IM gap s significantly higher (lower) in predominantly Muslim
(Christian) regions; Muslims underperformindistricts where they are
majorities. Evidently, the share of Muslimsin the districtis the strongest
correlate of the Christian-Muslim upward IM differences. Figure 5 fur-
ther unpacks this association. Figure 5aplots the Christian-Muslim gap
inupward IM against the fraction of Muslims across districts, whereas
Fig. 5b conditions on the religion-specific literacy rates of the older
generation in the district that correlates strongly with IM. The strong
positive association remains intact. Figure 5¢,d plot the correlation
between upward IM and own-religion share separately for Christians
and Muslims, conditioning on theliteracy of the elders. The likelihood
that Christian children of parents without much education will complete
primary school is similar in places with small, modest and prominent
Christian communities. By contrast, completion of primary educa-
tion for Muslims is high in regions with small Muslim communities but
(very) lowin (predominantly) Muslim districts. The negative association
between educational opportunity and own-religion share for Muslims
echoes US-based evidence that African American children underinvest
ineducationinsegregated communities and ghettos. Besides, it squares
withIndia-based results*, showing a negative association between caste
segregation and relative educational mobility.

Taking stock

We arrived at two takeaways. First, for all faiths, upward IM is higher
and downward IM is lower in more developed regions, closer to the
capitaland the coast, with relatively more colonial investments. How-
ever, as Muslims and adherents of Traditional religions reside in less
developed, more remote regions with less colonial infrastructure, they
areatadisadvantage.Second, religious segregation seems instrumen-
tal (although the correlations do notidentify causal effects). Christians
do well independently of residence, whereas Muslim children under-
perform compared with other coreligionists in areas where Muslims
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seemingreater numbers, even when we account for differencesin the
literacy of the older coreligionists in each district.

Internal migration

Motivated by the evidence on regional childhood exposure effects
for both Muslims and Christians (Fig. 3) and the significant correla-
tion between segregation and religious IM gaps (Fig. 5), we zoom in
oninternal migration.

Differential internal migration

Wetabulate internal migration rates by religious affiliation. We classify
as migrants those individuals who, at the time of the census, reside
elsewhere than their birthplace district. Figure 6a plots the internal
migrant shares for Christians, Muslims and Traditionalists, poolingall
censuses across 20 countries (data unavailable for Nigeria). In Fig. 6a
and 6bweindicate whether the probability of migration is significantly
different between Christians and Muslims ineach country.In17 coun-
tries, Christians move at higher rates than Muslims. On average the
propensity of Christians to migrate is 0.298 compared to 0.222 for
Muslims and 0.194 for Traditionalists. In Cameroon, 40% of Christians
reside somewhere other than their birthplace district, whereas the cor-
responding share for Muslims is 25%. In Ethiopia, the Christian-Muslim
differencein emigrationis 7 percentage points, whereasin Malawiitis
15 percentage points. The emigration rates of Muslims exceed those
of Christians only in Rwanda (by 10.8 percentage points), Uganda (by
4.3 percentage points) and Mozambique (by 0.9 percentage points).
Migration decisions reflect the associated costs and benefits of doing
sothat may differ acrossreligious lines. Muslims probably face higher
migration costs as they reside in relatively remote regions with lim-
ited investments. Thus, in Fig. 6b, we reportinternal migration shares,
netting out the mean at the individual’s birthplace (weighted by the
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respectively. The figure also shows 95% confidence bands obtained by asimple
bootstrap procedure. Specifically, for 10,000 bootstrapiterations, we
resample the datawithreplacement, re-estimate the regressioninthe
bootstrapsample and record the estimated coefficient values. We then use the
10,000 bootstrap estimates to predict the dependent variable along aregularly
spaced grid from the minimum to the maximum of theindependent variable.
Foreach grid point, the lower end of the confidence band is the 2.5th percentile
and the upper endis the 97.5th percentile of the 10,000 bootstrap predictions.

population of the region in the country) to account for interreligious
differencesinresidence (Extended DataFig. 3). Differences ininternal
migration are evident, even when we compare individuals bornin the
same district, with Christians being 3.6 percentage points more likely
tomove out than Muslims. Only in Uganda, South Africa, Mozambique
and Rwanda, where Muslims are in the minority, are they on average
4 percentage points more likely to move from their birth region com-
pared to Christians. Which other factors shape the uncovered differ-
ences, economic, cultural or institutional (interacted with religion),
remains uncertain® ™,

Migration and religious segregation

Motivated by the low educational mobility of Muslims in predominantly
Muslimdistricts, we explored the association between migration pro-
pensity and religious segregation. Figure 7 illustrates the patterns,
plotting internal migration rates for Christians and for Muslims against
their own-religion population shares. The (within-country) associa-
tionis negative for bothreligious groups but starker for Muslims. The
correlation between internal migration and own population share in
thebirthplaceis three timeslarger for Muslims (coefficient (standard
error) —0.33 (0.0248)) than for Christians (estimate (standard error)
-0.12(0.0234)). Muslims, compared to Christians, have amuch lower
propensity to move out of regions with sizable Muslim communities,
exacerbating their initial educational disadvantage.

Discussion

We construct religion-specific educational mobility measures since
independence across African countries and regions and explore their
origins. Three regularities emerge. First, there are significant differ-
encesinIMbetween Christians and Muslims, even comparing Africans
living in the same district, with similarly (un)educated elders in their
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Fig. 6 | Internal migrationrates by religion. a, Mean values for internal
migration for Christians (red bars), Muslims (blue bars) and Africans adhering
to Traditional religions (black bars) for each country, pooling all available
censuses. Amigrantis anindividual residing at the time of the censusina
district different from their birth region. b, Internal migration shares for
Christians, Muslims and Traditionalists, netting out the mean value of the
individual’s birthplace. To get the demeaned-at-the-birth-district statistics,
we proceed as follows. First, we get the total weights for individualsinagiven
country cohortcensusreligionsumming across all birthplace districts.
Second, we calculate the number of district observationsinagiven country
district cohort census major religion. Third, we divide the district (step 2) with
thetotal (step 1) number of observations to get the district share. Fourth, we
multiply the migrant share, individuals residing in other than the birthplace
district, togetaweighted demeaned migrant share (step 3). Fifth, we sumthe

religious group, in households with comparable size and structure
and with household heads in the same broad sector and occupation.
Second, although Muslims benefit as much as Christians when they
move early in life to high-mobility regions, they seem less likely to do
so. The comparatively low internal mobility of Muslims accentuates
their educational IM deficit, as they (and Traditionalists) reside inless
urbanized areas, far from the capital and the coastline areas with limited
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weighted migrant shares acrossall origin districts for each religious groupin
each country cohort. Sixth, we take the average across years, as there may be
more thanone census. The Pvalues of the difference in internal migration
between Christians and Muslims appear in parentheses; ***P< 0.001. The

Pvaluesare computedas2(1- ®(|gg§‘|)),where @()isthestandard normal
cumulative distributionand pé“ng and o8 are the mean and standard deviation
ofthedistribution of Christian — Muslim migrant share differences. The
distribution of differences is computed from 1,000 bootstrap samples for each
country, where each sampleis adraw with replacement from the original data
ofthe samesize as the original data. BEN, Benin; BFA, Burkina Faso; BWA,
Botswana; CMR, Cameroon; EGY, Egypt; ETH, Ethiopia; GHA, Ghana; GIN,
Guinea; LBR, Liberia; MLI, Mali; MOZ, Mozambique; MUS, Mauritius; MWI,
Malawi; RWA, Rwanda; SEN, Senegal; SLE, SierraLeone; TGO, Togo; UGA,
Uganda; ZAF, South Africa; ZMB, Zambia.

infrastructure. Third, in areas with large Muslim communities, the
Christian—Muslim IM gap is greatest; these highly segregated areas
also have the lowest emigration rates among Muslims.

Our study begets more questions than it answers. First, as there
is a great deal of variation within faiths, research should explore
within-denomination variation distinguishing, for example, between
Maliki and Shafi Suni, Ahmadis and Shia Muslims and between
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Fig.7|Internal migration and own-religion populationshare. a,b, Binned
scatterplots ofinternal migration rates for Christians (a) and Muslims (b)
against theirownreligious sharein the district’s population, conditional on
country fixed effects. Also shown are the 95% confidence bands obtained by a
simple bootstrap procedure. Specifically, for 10,000 bootstrapiterations, we
resample the datawithreplacement, re-estimate the regressioninthe
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bootstrap sampleand record the estimated coefficient values. We then use the
10,000 bootstrap estimates to predict the dependent variable along aregularly
spaced grid from the minimum to the maximum of theindependent variable.
Foreachgrid point, thelower end of the confidence band is the 2.5th percentile
andthe upperendisthe 97.5th percentile of the10,000 bootstrap predictions.



Protestants, Copts and Catholics. Doing so would allow delving into
the probable causes, teasing apart the role of (1) social norms, (2)
faith-specific schoolinginfrastructure, including maktabs and madra-
sas for Muslims and (3) religious leaders and their interaction with
state institutions?****5, Second, our measures of intergenerational
mobility in education do not capture how much learning takes place
inschools andrecent studies stress the low quality of schooling in the
continent*®*’, This may partially rationalize why the first-order differ-
ences in education between African Christians and Muslims do not
translate into a stark interfaith gap in well-being and occupational
specialization. It also highlights the need to estimate faith-specific
private and social returns to schooling, both actual and perceived®,
inreligiously segregated labour markets with denomination-specific
risk-sharing institutions. The voluminous literature we review in Sup-
plementary Information, section Al, documenting higher returns to
primary educationinlow-income settings and Africain particular>®, has
paidlittle attention to therole of religion. Third, as millions are moving
to Africa’s new megacities, research should explore, and policy-makers
should rethink, potential heterogeneity along religious lines of the
economicreturn to migration, linking it with migration costs and labour
markets both at the origin and the destination. Finally, as international
institutions and African governments invest heavily in education with
school construction programmes, abolishing fees and expanding
access and georeferenced data on schools, educational quality and
learning become available*®*, future work on educational reforms
needs to carefully explore the roots of inequalities in the take-up of
educational policies by religious groups®.
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Methods

Data and educational IM measures

Data reporting. No experiments were performed. No statistical meth-
ods were used to predetermine the sample size of the harmonized
census data provided by IPUMS. Supplementary Information, section
Bldetails our procedure for going from the IPUMS data to the sample
used inthe empirical analysis.

Data. IPUMS International records religious affiliation in 45 censuses
from20 African countries plus Nigeria, for which data come from house-
hold surveys between 2006 and 2010. The spatial disaggregation allows
ustoanalyse amaximum of 2,304 districts, typically admin-2 oradmin-3
regions. The number of districts used to construct faith-specific IM
measures varies by cohort and whether one imposes restrictions in
terms of sampling. (See also Supplementary Tables C4 and C5and the
discussioninSupplementary Information, section C3) Extended Data
Table 1reports religious shares by country. Egypt, Senegal, Mali and
Guinea are predominantly Muslim (shares exceeding 85%), as well as
SierraLeone (77%) and Burkina Faso (59%). The share of those following
Traditional religions is substantial in West Africa, Togo (29%), Benin
(22%) and Burkina Faso (19%). When we weigh by the population of a
country toaccount for the limited observations fromNigeria, Christians
areabout 50%, Muslims 42.7% and Traditionalists about 3% (Extended
DataFig.1). We discuss conversion dynamics and their implications for
IMin educational attainment estimates in Supplementary Information,
section B3.

Sample representativeness. In 2020, the 21 countries hosted
roughly 750 million of Africa’s 1.35 billion people. North Africa is
under-represented, as we have data only from Egypt. The sample in-
cludes both relatively rich, educated, with strongly institutionalized
countries (forexample, South Africaand Botswanawith gross domestic
product (GDP) per capitaof about US $4,000-4,500in1995) and rela-
tively poor, weakly institutionalized countries (for example, Ethiopia,
Malawiand Mozambique with GDP per capita of about US $250 in1995).
Thesampleincludes former British (Nigeria, Sierra Leone and Malawi),
French (Burkina Faso, Senegal and Guinea), German-Belgian (Rwanda)
and Portuguese (for example, Mozambique) colonies and protector-
ates, besides Liberia and Ethiopia. The sample also includes low-state
capacity countries with lasting civil wars (SierraLeone, Mozambique,
Rwanda, Liberiaand Ethiopia) and more stable ones (South Africaand
Botswana). Supplementary Information, section B5 shows that the 21
countries are representative of the continent.

Intergenerational mobility. Our measures of educational IM reflect
how 14-18-year-old children fare vis-a-vis cohabiting older generation
members, typically biological parents, using primary school comple-
tion as the critical educational milestone (Supplementary Fig. A2).

Absolute upward IM in education: IM_up,,,,, =1inthe case of child
i, of religious affiliation g, bornin decade b in country ¢ (and residing
inregionr), observed in census-year t, born to parents who have not
completed primary schooling completes primary education.

Absolute downward IM in education: IM_down,,,,, =1inthe case
of child i whose parents have completed primary schooling does not
complete primary education.

The IPUMS codebooks suggest that attendance at Christian and
Islamic schools is accounted for as long as they do not solely cover
religious topics.

Educational dynamics and IM. The literature on IM uses various sta-
tistics®, like (one minus) the intergenerational coefficient obtained
fromaregression of children on parental schooling™, rank-rank coef-
ficients and rank movements®. Other studies®** focus, as we do, on
absolute transitions. Absolute mobility reflects both overall increases

ineducation over time and movementsin the distribution; hencerela-
tive and absolute IM measures are not necessarily correlated. See refs.
58,59 for a discussion on the link between absolute IM, relative IM,
inequality and growth. We compile new statistics and study absolute
upward and downward IM, using primary school completion as the edu-
cational cutoff. Focusing on the differences inupward and downward
IMacross denominations sheds light on the steady-state (ss) differences
in educational achievement across religious groups. We can express
the evolution of the share of completed primary education for birth
cohortb +1, of areligious group g, ¢, ..., as a function of the share of
those with completed primary educationin the previous birth cohort,
@, and therates of upward IM, u, ,, and downward IM, d,. .

¢g,b+1 = d)g’b(l - dg,b) + (1 - ¢g,b)u§rb < A¢g,b+1

ug'b

=Uu - u +d =4 =
oo™ Cpallps* den) < O Ugptdgy

Cohabitation. We need to observe children’s and parental education
tobuild IM statistics. To maximize coverage, we use the average attain-
ment of individuals one generation older than the child in the house-
hold. (Theresults are similar when we take the minimum or maximum
oronly thefather’s or mother’s education). Matching young individuals
to cohabiting older generation members raises concerns, as the trans-
mission of education may differ for children living with and without
older family member(s) and across religions. We focus on individuals
aged14-18 years, as primary education is mostly complete by then and
cohabitation rates are high®. Supplementary Information, section B2
gives details. Cohabitationrates with older generation relatives, mainly
biological parents and sometimes uncles and aunts, hover between
82% and 91%, without much difference between Christians, Muslims
and Traditionalists.

Religious affiliation across generations. We explore the transmission
of religious affiliation from parents to 14-18 year-old children. On the
onehand, thereis highintergenerational inertia for both Muslims and
Christians. Thelikelihood that children of Muslim or Christian parents
will report adifferent creed is, on average, less than 3%; in most coun-
tries, itis less than 1%. These estimates are close to the ones reported
by ref. 60 across 19 African countries. On the other hand, itiscommon
for African Muslims and Christians to follow traditional religious rituals
and ceremonies®. However, the Census does not record ‘mixed/dual’
religious affiliation. To the extent that educated Africans adhering to
Traditional religions alongside Christianity or Islam will respond that
they are Christians or Muslims, the upward IM estimates for Tradition-
alists willbe underestimated. Supplementary Information, section B3
gives details and graphical illustrations of the conversion dynamics
across denominations and discusses their implications for our patterns.

Ethnicity and religion. Given the voluminous research on ethnicity in
Africa'® '8, we examine the interplay between religion and ethnicity by
tabulating censuses in which both are recorded. Religion transcends
ethnicity (Supplementary Information, section B4). Although a few
ethnicities are monoreligious (for example, Wolof and Fulain Senegal
and the Somali in Ethiopia are Muslim and the Agew in Ethiopia and
the Acholiin Uganda are Christian), most ethnicities, large and small,
are multireligious. For example, the Oromo in Ethiopia, the Yorubain
Nigeria and the Senain Mozambique are splitbetween Christianity and
Islam, whereas many groups in West Africa are split between Christi-
anity and Traditional religions. There are dozens of ethnicities split
between Traditional religions, Islam and Christianity, like the Gurma,
the Basari and the Goulmancemain West Africa. Supplementary Figure
D3 reports the religious IM gaps leveraging both cross-ethnicity and
within-ethnicity variation (acrossindividuals for whom IPUMS records
ethnicity). (See also Supplementary Information, section D2.2).



Explaining religious educational IM gaps

Methodology. To arrive at the Christian-Muslim and the Christian-
Animistgapsinupward IMand downward IMinFig.2, we estimate the
following regression with OLS:

IMgt g = Ay ¥, Muslim + y Animist + 8,Hy + 6,1, + E, ,

+ @yt €ivchdr-

The dependent variable denotes upward or downward IM for child
iof religious affiliation rel, bornin decade b, in household A, residing
indistrictdin country ¢, recorded in census ¢. ‘Muslim’is an indicator
for adherents to Islam; ‘Animist’ identifies children of Traditionalists.
Hj}, is a vector of household features, including size, composition and
family organization. I}, reflects occupation and industry indicators for
theolder generationinthe household.E; , ,_, denotes the share of the
older generation with completed primary educationin the district for
each religious group. Py v is a vector of district-specific constants
interacted with an urban indicator. Parameters y,, and y, reflect the
educational gap of Muslims and Traditionalists vis-a-vis Christians, the
omitted category.

Childhood regional exposure effects

Methodology. To isolate regional childhood exposure effects from
spatial sorting, we use an approach® that exploits differences in the
timing of children’s moves across districts with different levels of up-
ward IM, adjustingit to derive religion-specific exposure®. The regional
childhood exposure effects, reported in Fig. 3, are estimated from the
following OLS specification:

18
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The specification relates primary education completion for child i,
from household h, of birth cohort b, whose parents have not completed
primary school, who moved from birthplace district o in country c to
destination district d at age m in the same country, to differences in
upward IM between origin and destination, among non-movers of the
same cohort b(4,,, = IM_up}™ - IM_up}™) . IM_up™ summarizes the
economic, social and institutional environment which shapes educa-
tional mobility inadistrict. We construct an overall measure of origin-
destination differences in upward IM (42l},) and a religion-specific one
(A{,f,'b). Origin-region x birth-decade fixed effects, a,,, account for
unobserved factors of the child’s cohort and birthplace. The specifica-
tionalsoincludesinteractions of destination-origin cohort IM differ-
ences with cohort effects to account for potential differential
measurement error across cohorts (this has no effect). The parameters
ofiinterest, ﬁ:', capture how children’s attainment varies with the age
of their move to districts with higher or lower upward IM, conditional
onage-of-move constants, ,,, which absorb disruption and other age-
specific features affecting education. If regions matter for mobility,
theearlierthe move, the greater theimpact. As we include origin cohort
specific constants, we leverage variation among children born in the
samedistrictand decade, moving to regions with different educational
mobility. Differences in the age-of-moveslopes, = /3221 - /3:;11, reflect
theimpact of anextrayearin the high-mobility district, regional child-
hood exposure effects.

Sample. For the implementation of the movers’ design in the section
on Sorting and childhood regional exposure (Fig. 3) that teases apart
childhood exposure regional effects from spatial sorting, we need data

not only on the district of birth and residence but also on the length of
stay in the current location. IPUMS provides such information for 13
countries (Supplementary Table B1). The 13 countries come from all
Africanregions. (1) Southern Africa: we have datafrom three (out of five)
countries in the southern part of the continent, South Africa, Zambia
and Malawi, missing Mozambique and Botswana. (2) Western Africa: the
childhood exposure effects are estimated using data from six (out of
ten) West African countries, Benin, Ghana, Guinea, Togo, Maliand Cam-
eroon. (3) East Africa: we have all countries from Eastern Africa (Uganda,
Rwanda and Ethiopia) except Mauritius. (4) North Africa: the mover’s
designincludes Egypt, the only North African country. The 13-country
sampleincludes French and British colonies and covers relatively poor
(with meagre education) nations and more advanced economies.

Regional correlates of interreligious educational mobility
differences

Religious differences in residence. We explore differences in resi-
dence attributes amongadherents of the three mainreligions, running
country-birth cohort fixed-effects regressions associating geographic/
location, at-independence development and historical features to
indicator variables for Muslims and Traditionalists, respectively, with
Christians serving as the omitted category. The specification reads:

Yi,c,b,r = ac,b + lleusnmi,c,b,r + ‘pzTraditionali,c,b,r

+ Zi,r,c,b'

Extended Data Figure 3 reports population-weighted least-squares
estimates thatreflect average differencesin the respective outcomes,
Y, .s» between Christians and Muslims and Christian and Tradition-
alists partialling out country cohort constants, «_,. Our exploration
relates to research on the spread of Christianity and Islam in Africa.
The following patterns emerge when we compare residence attributes
between Muslims and Christians: (1) Muslimsreside in less developed
anddensely populated regions, are more reliant on agriculture and are
somewhat less urbanized; (2) Muslims reside inregions away fromthe
capitals and the coastline, in line with works showing that missionar-
ies mostly settled along the coast; and (3) Muslims reside in districts
further away from colonial roads and railroads and far from Protestant
and Catholic missions. Turning to Animists, the tabulations show the
following: (1) similar to Muslims, Africans adhering to Traditional reli-
gionsresideinless densely, more rural, agriculture-oriented regions;
(2) adherents of Traditional religions reside in districts even further
away from the capitals than Muslims; (3) Animists are more likely to
settle in malaria-prevalent districts; and (4) Traditionalists are found
indistricts far from the colonial infrastructure.

Specification of regional correlates of religious IM gap. The specifi-
cationonthe correlates of regional differencesin upward IM between
Christians and Muslims and Christians and Traditionalists reads:

—C —M, T
er,c,b - er,c,b =)t ¢1Dr,c + ¢ZGr,c + ¢3Hr,c + ¢4Rr,c

old
+ /lEr,c + é‘r,c,b'

The dependent variable is the difference in upward IM between
Christians and Muslims and between Christians and Traditionalists
bornindecade (birth cohort) b, inregionr, in country c. (Hats denote
regional averages across birth cohort regions). The explanatory vari-
ablesareregional proxies of early (atindependence) development (D),
geography-location (G), historical aspects (H) and religious composi-
tion (R), which we include one by one in the empirical model as our
objective is to characterize regional religious IM differences (rather
than identify causal effects). As the specifications include country
constants (y,), the coefficients capture the within-country correlation.
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Specification of regional correlates of IM, by religion. We also esti-
matetheregional specifications separately for Muslims, Christians and
adherents of Traditional religions and compared the coefficient esti-
mates of thelocation, early development and historical and composi-
tional statistics. Extended Data Figure 4 reports the regional correlates
of mobility separately for adherents of each religious group. Extended
DataFigure Sreports otherwise similar specifications, also controlling
forthe share of the older generation with completed primary education
inthe district thatis the strongest correlate of educational mobility.

Reporting summary

Furtherinformation onresearch designisavailablein the Nature Port-
folio Reporting Summary linked to this article.

Data availability

Allnewly built statistics on faith-specific absolute upward and down-
ward educational IM by country, region and sex are based on census
data compiled, processed and harmonized by IPUMS. IPUMS Interna-
tional microdata are publicly available free of charge. Toaccess them,
the prospective user may submit an electronic authorization form
providing name, electronic address and institutional affiliation here:
https://international.ipums.org/international/. Because our analyses
are based on secondary, de-identified, publicly available data, we do
not have an IRB waiver.
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Extended DataFig.1|Major Religions. 21 African Countries. The figure
plots the population share of the main religionsin our sample of 21 African
countries. Panel (a) reports the shares across 82,037,564 individuals of all ages.
Panel (b) reports weighted shares using the countries’ populationsin1980. The
Christian share combines various denominations, like Orthodox, Catholic, and

(b) 1980-population weighted, all individuals

Christian

Traditional
Other
No Religion

Muslim

Protestant, available in some censuses. Likewise, the Muslim share combines
various branches, like Sunniand Shia. Traditional also combines various
indigenousreligions, like Vodun, Animist, and Traditional religions.
Supplementary Fig. A2 gives country-specific details.
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Extended DataFig. 2| Christian-Muslim IM Gap Drivers, by Country. The fixed effects (model (5), in dark yellow) for each country. The last permutation

figure portrays how the Christian-Muslim gap in educationalupward IM (panel ~ (model (6), inlight blue) restricts estimationin half of each country’s districts,
(a)) and downward IM (panel (b)) changes as we add controls for the household where differencesin completed primary education of the older generation

structure (model (2), in green), parental occupational specialization, the between Christians and Muslims are the smallest. The bars on the top (model
industry of employment, and rural-urbanresidence (model (3), inred), the (1), indark blue) reflect the baseline inter-religious differencesinIM,
share completed primary education of the older generation of the same conditioning on birth cohort fixed effects and age constants. The figure gives

religiousgroupin thedistrict (model (4), in purple), and district x rural/urban linear probability model (OLS) estimates.
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Extended DataFig.3|District Correlates of Residence by Religious Two-standard-error bands based on heteroskedasticity adjusted clustered at
Affiliation. The figure plots OLS regression coefficients associating the thecountrylevelarealsoreported. The point estimates (green and blue dotsin
variablelisted onthe left of the graph toindicator variables for Muslims and thefigure) were obtained by running separate regressions of the district-level
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Supplementary Section F gives variable definitions and sources.
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Extended DataFig. 4 |Regional IM Correlates by Religion, Country Fixed
Effects. The figure plots correlations (standardized “beta” coefficients)
betweenintergenerational mobility (IM) and various regional characteristics
for Christians (red star), Muslims (green rhombus), and Traditionalists (blue
square). Panel (a) examines upward IM that reflects the likelihood that young
individuals, aged 14-18, residing in households where the older generation has
notcompleted primary schooling, willcomplete primary education. Panel (b)
examines downward IM that reflects the likelihood that youngindividuals,
aged 14-18, residingin households where the older generation has completed
primary schooling will fail to do so. There are four categories of IM correlates.
(i) Proxies of development beforeindependence. (ii) Location and geographic
features. (iii) Historical variables, including colonial-erainvestments and

precolonial statehood. (iv) Homogeneity, captured by the shares of each of the
threereligious groups. Supplementary Section F gives variable definitions and
sources. All specificationsinclude country fixed effects (constants not
reported). Standard errors are clustered at the country level. The point
estimates (greenand blue dotsin the figure) were obtained by running
separateregressions of the district-level Christian-Muslim and Christian -
Traditional IMgap respectively on each district-level variable (indicated on the
vertical axis of the figure). The IMgap is defined as the average IM of Christians
minus the average IM of Muslims or Traditionalists in the district. Before
running eachregression, we standardize the dependentand independent
variable by subtractingitssample meanand dividing by its sample standard
deviation.
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Extended DataFig. 5| Regional IM Correlates, Country FE, Cond.on Own
Religion Old’s Completed Primary. The figure plots correlations
(standardized “beta” coefficients) between intergenerational mobility (IM)
and variousregional characteristics for Christians (red star), Muslims (green
rhombus), and Traditionalists (blue square), conditioning on their own
religious group older generation’s completed primary educationinthe
district. Panel (a) examines upward IM that reflects the likelihood that young
individuals, aged 14-18, residing in households where the older generation has
notcompleted primary schooling, willcomplete primary education. Panel (b)
examines downward IM that reflects the likelihood that youngindividuals,
aged 14-18, residingin households where the older generation has completed
primary schooling will fail to do so. There are four categories of IM correlates.
(i) Proxies of development beforeindependence. (ii) Location and geographic

features. (iii) Historical variables, including colonial-erainvestments and
precolonial statehood. (iv) Homogeneity, captured by the shares of each of the
threereligious groups. Appendix Section F gives variable definitions and
sources. All specificationsinclude country fixed effects (constants not
reported). Standard errors are clustered at the country level. The point
estimates (greenand blue dots in the figure) were obtained by running
separateregressions of the district-level Christian-Muslim and Christian—
Traditionalist IMgap, respectively, on each district-level variable (indicated on
thevertical axis of the figure). The IM gap is defined as the average IM of
Christians minus the average IM of Muslims or Traditionalists in the district.
Before running eachregression, we standardize the dependent and
independent variable by subtractingits sample mean and dividing by its
samplestandard deviation.
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Extended DataFig. 6 | District Correlates of Christian-Muslim and
Christian-Traditionalist IM Gaps, Conditional on Older Generation’s
Completed Primary. The figure plots correlations (standardized “beta”
coefficients) between upward IM gaps of Christians and Muslims (green circle)
and Christians and Traditionalists (blue square), averaged acrossindividualsin
adistrict, and various regional characteristics. (i) Proxies of development
beforeindependence. (ii) Location and geographic features. (iii) Historical
variables of colonial investments and precolonial statehood. (iv) Homogeneity,
captured by the shares of each of the three religious groups. Supplementary
Section F gives variable definitions and sources. All specificationsinclude
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country fixed effects (constants not reported). Two-standard-error bands
based on heteroskedasticity adjusted clustered at the countrylevel arealso
reported. The point estimates (green and blue dots in the figure) were obtained
by running separate regressions of the district-level Christian-Muslim and
Christian-Traditionalist IM gap respectively on each district-level variable
(indicated on the vertical axis of the figure). The IM gap is defined as the
average IM of Christians minus the average IM of Muslims or Traditionalists in
thedistrict. Before running each regression, we standardize the dependentand
independent variable by subtractingits sample mean and dividing by its
sample standard deviation.



Extended Data Table 1| Major religion shares by country

country Christian Muslim Traditional Other No Religion
Benin 0.442 0.254 0.220 0.022 0.062
Burkina Faso  0.216 0.587 0.188 0.004 0.005
Botswana 0.760 0.006 0.049 0.008 0.177
Cameroon 0.692 0.209 0.056 0.010 0.033
Egypt 0.056 0.944 0.000 0.000 0.000
Ethiopia 0.640 0.311 0.039 0.010 0.000
Ghana 0.701 0.169 0.066 0.008 0.056
Guinea 0.062 0.880 0.023 0.002 0.033
Liberia 0.858 0.121 0.006 0.002 0.014
Mali 0.024 0.951 0.020 0.000 0.004
Mozambique 0.564 0.180 0.067 0.000 0.189
Mauritius 0.324 0.168 0.000 0.5083 0.005
Malawi 0.814 0.129 0.024 0.000 0.033
Nigeria 0.525 0.466 0.009 0.000 0.000
Rwanda 0.932 0.018 0.003 0.006 0.041
Senegal 0.041 0.956 0.000 0.004 0.000
Sierra Leone 0.211 0.767 0.001 0.009 0.013
Togo 0.479 0.157 0.290 0.009 0.065
Uganda 0.852 0.124 0.005 0.016 0.004
South Africa 0.781 0.014 0.017 0.058 0.131
Zambia 0.917 0.005 0.043 0.001 0.034

The table reports the share of Christians, Muslims, Animists (Traditionalists), alongside the two residual religion categories, Other and No Religion across all 21 sample countries. The statistics
are calculated using all censuses. Appendix Section B.3 gives details on the aggregation and the sample.
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Extended Data Table 2 | Summary Statistics. District-level Christian—-Muslim IM Gaps

Panel A: Upward Intergenerational Mobility (IM)

(1) @) 3) (4) (5) (6) (7)

country Ngistricis mMedian  min max mean  std share(IMg? > IM{?)
Cameroon 165 0.184 -0.415 0.924 0.181 0.255 0.764
Senegal 26 0.173 -0.145 0.511 0.188 0.162 0.923
Burkina Faso 46 0.125 -0.032 0.454 0.14 0.091 0.935
Togo 37 0.09 -0.318 0.471 0.087 0.142 0.757
Botswana 8 0.085 -0.399 0.864 0.238 0.54 0.5
Ghana 110 0.083 -0.228 0.428 0.069 0.122 0.736
Guinea 26 0.079 -0.253 0.836 0.156 0.274 0.808
Nigeria 21 0.075 -0.546 0.538 0.074 0.278 0.619
Benin 75 0.067 -0.653 0.935 0.072 0.216 0.72
Zambia 27 0.061 -0.623 0.622 0.064 0.338 0.556
Sierra Leone 97 0.058 -0.2 0.909 0.122 0.197 0.794
Mali 164 0.055 -0.409 0.961 0.12 0.307 0.555
Malawi 146 0.055 -0.711 0.319 0.026 0.142 0.685
Egypt 222 0.053 -0.775 0.409 0.053 0.145 0.766
Ethiopia 84 0.032 -0.399 0.681 0.062 0.209 0.619
Liberia 39 0.007 -0.469 0.348 0.009 0.162 0.564
Mozambique 203 0.0 -0.961 1.0 -0.036 0.344 0.483
Uganda 131 -0.051 -0.656 0.5 -0.079 0.173 0.313
Rwanda 29 -0.062 -0.336 0.226 -0.046 0.135 0.345
Mauritius 37 -0.083 -0.3 0.061 -0.085 0.083 0.027
South Africa 80 -0.143 -0.514 0.832 -0.022 0.34 0.338

Panel B: Downward Intergenerational Mobility (IM)

(1) @) 3) 4) (5) (6) (7)
country Nyistricts Median  min max mean std  share(IMdown < |mdown)
Malawi 95 -0.182 -0.643 0.765 -0.141 0.323 0.705
Sierra Leone 88 -0.173 -0.8 0.69 -0.2 0.283 0.773
Ethiopia 63 -0.165 -0.833 0.526 -0.16 0.255 0.73
Senegal 25 -0.13  -0.592 0.389 -0.128 0.211 0.8
Ghana 110 -0.102 -0.859 0.237 -0.1 0.163 0.755
Burkina Faso 43 -0.095 -06 0.286 -0.121 0.188 0.837
Mali 72 -0.092 -1.0 1.0 -0.061 0.435 0.597
Liberia 30 -0.081 -0.48 0.67 -0.088 0.254 0.633
Cameroon 152 -0.052 -0.981 0.75 -0.14 0.294 0.625
Togo 32 -0.052 -0.386 0.333 -0.024 0.159 0.594
Rwanda 24 -0.031 -0.413 0.664 -0.011 0.248 0.583
Nigeria 23 -0.028 -0.444 0.759 -0.015 0.218 0.565
Egypt 222 -0.016 -0.164 0.445 -0.009 0.067 0.667
Mozambique 67 -0.005 -1.0 1.0 -0.158 0.442 0.507
Guinea 30 -0.003 -0.541 0.675 0.019 0.304 0.5
Uganda 124 -0.001 -0.481 0.489 0.014 0.169 0.5
Benin 58 0.008 -0.9 0.454 -0.027 0.269 0.483
Mauritius 37 0.01 -0.077 0.298 0.021 0.06 0.216
Botswana 9 0.064 -0.284 0.134 0.044 0.127 0.111
South Africa 99 0.086 -0.932 0.228 0.056 0.15 0.162
Zambia 25 0.103 -0.751 0.498 0.001 0.368 04

The table reports Christian-Muslim differences (gaps) in intergenerational mobility (IM) for the 1980s cohort (the cohort with the broadest coverage) for individuals aged 14-18 cohabitating with
older generation relatives by country. Panel A reports estimates for upward IM and panel B for downward IM. Because of differences in the timing of censuses, reported in IPUMS, the statistics
for Liberia, Mali, Nigeria, and Togo correspond to the 1990s cohort. Column (1) gives the number of districts with information for both Christians and Muslims, required to calculate the regional
IM statistics. Columns (2) - (6) report summary statistics (median, min, max, average, and standard deviation) for the Christian-Muslim IM gap across districts in the country. Column (7) gives the
share of districts for which Christians have higher upward mobility than Muslims (Panel A) or lower downward mobility than Muslims (Panel B). Figure 1, panel (a), portrays the spatial distribution
of differences in upward IM between Christians and Muslims across regions.
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Data collection Researchers were not involved in data collection. All data are retrieved from IPUMS - International, which in turn collects and harmonizes Census data
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We use all Censuses from African countries with information on religious affiliation since independence. Most Censuses were conducted in the 1990s
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