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Abstract

Essays on the Economics of Education and Family Formation in Developing Countries

Ifeatu Oliobi

Decisions about marriage and childbearing, and the subsequent interactions between
members of a family unit can have important individual and societal impacts on income,
well-being, and economic mobility. This is especially true for women in developing countries,
given limited female formal labor force participation, the economic significance of marriage
markets, and the reliance on kin networks in the absence of formal safety nets.

This dissertation consists of three essays that analyze how individuals form families, how
those family members interact, and the subsequent impacts on the well-being of the family unit.
The first chapter studies the effects of a rapid university expansion on access to education and
family formation for women. The second chapter examines the long-term effects of a primary
schooling expansion program on the prevalence of child marriage. The final chapter examines the
long-term consequences of early life exposure to armed conflict on family formation.

In the first essay, I analyze the impact of increased access to higher education on family
formation outcomes for women in developing countries. Using a difference-in-differences design
that accounts for the staggered nature of university openings, and a combination of household
surveys and administrative data, I examine the impact of women’s exposure to a rapid university
expansion in Nigeria in the 2000s on three key aspects of the family formation process - the

likelihood and timing of first marriage and birth, their spouses’ characteristics, and the quantity



and “quality” of any children produced in the marriage. I find that university openings improved
years of schooling and educational attainment among school-aged women, and delayed the timing
of the first marriage and childbirth of women. Women also had fewer births, and their children
were more likely to have better development outcomes. I show suggestive evidence that these
outcomes are driven by increased autonomy - women delay sexual activity and are more likely to
work, use contraception and have the final say over important decisions.

My second essay analyzes the impact of a 1976 universal primary education reform that
provided free primary education to all school-aged children in Nigeria on the prevalence of child
marriage. Using data from household surveys, I implement a difference-in-difference empirical
strategy that exploits variation in exposure to the reform across birth cohorts and localities. I find
that women exposed to the reforms acquired more schooling and the probability that women
marry before the age of 15 reduces. However, there are no significant effects of exposure to the
policy on the overall age of marriage, or the likelihood of marriage before the age of 18 on
average. I present evidence on other marriage outcomes - men’s education increases, as does the
spousal education gap. Furthermore, women desire and have fewer children, and are also more
likely to be engaged in paid work. However, I find no effects on the spousal age gap or the
husband’s age.

My third and final essay explores the long-term effects of exposure to violent conflict on
family formation in developing countries. Using a difference-in-differences empirical design that
exploits variation in the intensity of war exposure by ethnicity and age, I analyze the long-term
impacts of the 1967-1970 Biafran War on the family formation outcomes of men and women who
were exposed to the war during their pre-adolescent years. I find that conflict induces men to
delay first marriage and first birth, but there are no significant impacts on the timing of these
activities for women. Both men and women who are exposed to the war have fewer children, and
women also desire fewer children overall. Additionally, women who were exposed to the war
have a smaller age difference from their husbands and are less likely to be married to men who

have other wives. They are also less likely to experience domestic violence, on average. War



exposure has no effect on the education difference between spouses, but women’s educational
attainment increases, on average, while that of men decreases. Finally, I find no effects of war
exposure on women'’s relational empowerment, in terms of their attitudes to domestic violence
and intra-household decision-making, but they are less likely to be engaged in paid work. This
study contributes new evidence on the long-term impact of armed conflict on family formation in
sub-Saharan Africa and shows how these impacts vary by gender and the age and duration of war

exposure.
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Chapter 1: Access to Education and Family Formation: Evidence from

University Expansion in Nigeria

1.1 Introduction

How do greater education opportunities influence family formation in developing countries?
Decisions about partnerships and childbearing - if and when to marry, who to marry, and how many
children to have, if any - are some of the most important economic choices individuals make during
their lifetimes, with far-reaching consequences for income, well-being, and mobility (Geruso and
Royer, 2018). This is especially true for women in developing countries, given limited female
formal labor force participation, the economic significance of marriage markets, and the reliance
on kin networks in the absence of formal safety nets (Anukriti and Dasgupta, 2017; Azcona and
Bhatt, 2020; Cox and Fafchamps, 2007).

Early theoretical literature in economics emphasized the influence of education on family for-
mation via assortative mating in marriage markets (Becker, 1991; Chiappori, Iyigun, and Weiss,
2009), higher labor market returns and quantity-quality trade-offs in fertility decisions and child
investments (Becker, 1965; Becker and Lewis, 1973; Becker and Tomes, 1976). More recently, em-
pirical studies have found strong causal effects of policies that extend the duration of compulsory
schooling on family formation (Anderberg and Zhu, 2014; Lefgren and Mclntyre, 2006; McCrary
and Royer, 2011), or expand access to schools in developing countries (Breierova and Duflo, 2004;
Duflo, Dupas, and Kremer, 2021; Hahn, Nuzhat, and Yang, 2018). However, we know very little
about the impact of post-secondary education. This is an important gap in the literature, given the
recent expansion and growing importance of higher education in low and middle-income countries
as school completion rates improve, the demand for highly-skilled labor grows, and the returns

to college increase (Atherton, 2016; Ilie and Rose, 2016; Marginson, 2016; Psacharopoulos and



Patrinos, 2018).

This paper asks whether increased access to higher education leads to improved family forma-
tion outcomes for women in developing countries. To do so, I examine the impact of women’s
exposure to a rapid university expansion in Nigeria on three key aspects of the family formation
process - the likelihood and timing of first marriage and birth, their spouses’ characteristics, and
the quantity and quality of any offspring. In 1999, the Nigerian federal government embarked on a
large-scale university expansion to cater to the rising demand for higher education, and to address
the disparities in access to universities across the country. The expansion led to the opening of 153
new universities (57 public and 99 private) between 1999 and 2021.

Enrollment also rose significantly as a result, from 280,000 students in 1998 to over 1.8 million
students in 2018. However, like many other developing countries, there are gender gaps in tertiary
enrollment. The female gross tertiary enrollment rate stood at 10 percent in 2018, compared to 14
percent for males.! These gender gaps in attendance exist at all levels of schooling, but these gaps
begin to widen around age 15 when girls are simultaneously dropping out of school, and getting
married almost a decade before their male peers. Gender discrimination and lower demand for
higher education no doubt contribute to these trends, but the inadequate supply of institutions is
an important constraint. Less than 20 percent of students who apply to Nigerian universities each
year are accepted on average, and a third of the states had no university before the expansion.

School construction has been used in many countries to address supply-side constraints to
access to education at all levels of schooling, and to close gender gaps (Akresh, Halim, and Klee-
mans, 2018; Burde and Linden, 2013; Kazianga et al., 2013). At the tertiary level, increased
proximity to college reduces both the financial and psychic costs of attendance, especially for girls
who have higher opportunity costs of attending college away from home due to household and
caregiving responsibilities, and restrictive gender norms (Tequame and Tirivayi, 2015). Univer-
sity openings also increase the likelihood of admissions for all students, by increasing the number

of places available each year. Future opportunities to access higher education can also increase

IRetrieved from The World Bank, World Development Indicators (2021). 64 and 81 girls are enrolled for every
100 boys in Sub-Saharan Africa and Asia (Ilie and Rose, 2016).
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the perceived returns to investing in girls’ primary and secondary schooling (Jagnani and Khanna,
2020), and the resulting additional time spent in school may delay or prevent the onset of family
formation activities such as early marriage and adolescent pregnancy.

I identify the causal effects of Nigeria’s university expansion by exploiting the region and
cohort-specific variation in the extent to which women were exposed to university openings. Specif-
ically, I estimate the impact of the first public university opening in a woman’s state of residence
when she is 18 years or younger, focusing on the 11 (of 36) states in Nigeria that had no public
or private university before the expansion period.> If costs of university attendance are increas-
ing with age, school-aged women would be more likely to update their education investments in
response to unanticipated schooling opportunities (Jagnani and Khanna, 2020). I link individuals
to the university openings using their current state of residence, which serves as a proxy for their
place of schooling. I assume that all individuals living in a state are treated by university open-
ings within a state, to account for the possibility that the location of universities within a state is
non-random. It is unlikely a significant proportion of the sample migrated between states to take
advantage of university openings, as 67% of the sample had always lived in their current place
of residence at the time of the survey, and the majority of students attending public university are
from the host state.

I implement my identification strategy with a difference-in-differences (DID) estimator that
compares the outcomes of cohorts of women who were young enough to benefit from the univer-
sity expansion in their state to older cohorts, using states where the expansion had not yet taken
place as a control group. I use a new DID estimator developed by Borusyak, Jaravel, and Spiess
(2021) which is robust to treatment effect heterogeneities when the timing of treatment is stag-
gered over time.? I assemble a database on the timing of public university openings using data

from the Nigerian Universities Commission (NUC) and geo-locate each university using the infor-

2While the expansion also led to rapid growth in private universities, my study focuses on the impacts of public
university openings, because they comprise 95% of the country’s enrollment, and they were the first to be established
in each state

3Recent econometric studies have raised concerns that the standard two-way fixed effects DID estimates of a policy
with staggered implementation may yield biased estimates when treatment effects are changing over time (Callaway
and Sant’Anna, 2021; De Chaisemartin and d’Haultfoeuille, 2020; Sun and Abraham, 2021; Goodman-Bacon, 2021)



mation on university websites and public search engines. I use the 2018 Nigerian Demographic
and Health Surveys as the main source of data on women’s demographic and reproductive out-
comes and supplement this with the General Household Survey (2006 - 2010), and administrative
data on enrollment from several government agencies.*

I present five main findings. First, the establishment of the first public university in a state
increases women’s educational attainment. Women who are exposed to university openings ob-
tain more years of schooling and are also more likely to complete both primary and secondary
schooling. However, there are no significant impacts on the overall likelihood of tertiary attain-
ment. Second, university openings delay the onset of family formation - women postpone both
first marriage and childbirth. Third, university openings have no impact on the education, age, or
likelihood of employment of the sampled women’s spouses. Fourth, university openings lead to
lower fertility - women have one less birth on average. Fifth, children born to women who were
exposed to university openings have better health outcomes overall.

My analysis proceeds in three stages. First, I show that university openings increase educa-
tional attainment for women. Women who are exposed to university openings obtain an additional
0.9 years of schooling. They are also more likely to complete both primary and secondary school-
ing at least, by an additional 8 and 6 percentage points, respectively. This finding confirms new
evidence which finds spillover effects of investments in higher education on lower levels of school-
ing.’> The first-stage effects are increasing over time - individuals benefit more from university
openings when they are younger, and vary across sub-groups. The impacts on educational attain-
ment are greater for women who are from majority ethnic groups, or living in states which benefit
from affirmative action policies.

However, I do not find any significant impact on the overall likelihood of tertiary attainment.

There are some possible explanations for this result. More time may be needed for the effects of

4Data sourced from the General Household Surveys (GHS 2006 - 2010), Joint Admissions and Matriculation Board
(JAMB), National Bureau of Statistics(NBS), and the West African Examinations Council(WAEC)

>The roll-out of elite private colleges and implementation of affirmative action policies in college admissions in
India led to increased educational attainment among school-aged children. (Bhattacharjee, 2019; Khanna, 2020;
Jagnani and Khanna, 2020)



university openings to be fully observable in the population, especially given the excess demand
that is not being catered to by existing institutions. There may also be additional unresolved bar-
riers to access, such as financial constraints or perceptions of low returns to education for girls
(Sekhri, Hossain, and Khosla, 2022). Finally, these average treatment effects of university open-
ings may mask important differences across regions. A sub-group analysis indicates a 2 percent
point increase in the probability of obtaining higher education for women living in the Northern
region of the country, where 9 of the 11 states where the expansion took place are located.

The second stage of the analysis evaluates the effects of the university expansion on a range of
family formation outcomes. First, I show that exposure to the expansion increases the age at first
marriage by 0.79 years, and the age at first childbirth by 0.84 years. This delay in both marriage
and childbearing roughly corresponds to the additional year of schooling that women obtain as a
result of the expansion. If marriage and schooling are mutually exclusive in this context, increasing
the time spent in school by women may delay the onset of family formation. Second, there is no
evidence of positive assortative mating - university openings have no impact on the education, age,
or employment of these women’s spouses.

Third, university openings lead to a decline in fertility - women have one less birth on average.
This impact on fertility is consistent with previous studies in sub-Saharan Africa which also find
that increased schooling, albeit at the primary and secondary level, leads to delays and reductions
in fertility (Keats, 2018; Osili and Long, 2008; Ozier, 2018). Fourth, I show that this reduction
in fertility is accompanied by an increase in the quality of children, as predicted by neoclassical
theories of fertility (Becker, 1997; Becker and Lewis, 1973). First-born children of women who
were exposed to the university expansion, and who were 5 years or younger at the time of the
survey were healthier on average - they are 7 percentage points more likely to be breastfed, 8
percentage points less likely to be stunted, and 5 percentage points less likely to be underweight. I
do not find significant effects of university openings on the likelihood of being wasted or anemic.

Finally, I exploit the rich DHS data to explore several potential mechanisms which might ex-

plain my findings. First, increased schooling for women might impact fertility decisions by increas-



ing their knowledge and use of contraception, increasing earnings which raise the opportunity cost
of childbearing, and shifting preferences towards investing more resources into fewer children. The
additional time spent in school may also crowd out available time to engage in sexual activities or
marriage. (Black, Devereux, and Salvanes, 2008; Ferré, 2009; Hahn, Nuzhat, and Yang, 2018). I
test this by estimating the effect of education on women’s sexual behavior and fertility preferences.
I find that university openings delay the age at first intercourse by 1.16 years on average, and in-
crease contraceptive use by 9 percentage points, but have no effect on desired fertility. Second,
evidence suggests that those who are better educated are more likely to marry highly educated
partners, which increases household income and potential investments in the human capital of any
offspring (Anderberg and Zhu, 2014; Behrman and Rosenzweig, 2002; Fernandez, Guner, and
Knowles, 2005). However, I find no significant effects of university expansion on the husbands’
age, education, or employment. Third, I examine the effects of university openings on several mea-
sures of empowerment, which are correlated with lower fertility and improved inter-generational
outcomes (Ashraf et al., 2020). I find that the expansion increases the likelihood that women are
currently working (9 p.p) percentage points; and have the final say over large household purchases
(2 p.p), spending their own earnings (7 p.p), and accessing healthcare (5 p.p).

This paper makes three primary contributions. First, I contribute to the literature on the relation-
ship between education and marital outcomes for women in developing countries, which examines
the impacts of primary and secondary schooling reforms, such as free tuition or large-scale class-
room construction programs (Breierova and Duflo, 2004; Duflo, Dupas, and Kremer, 2010; Hahn,
Nuzhat, and Yang, 2018)° I extend this literature by presenting one of the first estimates of the im-
pact of post-secondary schooling on family formation in Africa, focusing on the adolescent years

when key marriage and education decisions are being made in this context.” Nigeria provides an

®Existing studies on higher education focus on developed countries. In the US, Currie and Moretti (2003) shows
that local college openings in the 1920s increased years of schooling for women, reduced fertility, and improved
infant health. In England, Germany, and Greece, university expansion delays fertility and reduces the probability of
childbirth (James and Vuji¢, 2019; Kamhofer and Westphal, 2019; Kountouris, 2020)

"My paper is most closely related to two recent studies of college expansions in developing countries. Tequame
and Tirivayi (2015) find that a rapid expansion in public universities in Ethiopia increased educational attainment for
women, and lowered fertility, and Sekhri, Hossain, and Khosla (2022) finds that increased access to college in India
increases women'’s college completion, labor market outcomes, and reduces the prevalence of child marriage.



important context to study these questions: it has some of the highest rates of child marriage on the
African continent, and an estimated one in every five of the world’s out-of-school children lives in
Nigeria.® The effects of tertiary education might differ from that of compulsory schooling, given
that attendance begins in late adolescence, and the costs are significantly greater, both in terms of
tuition and the opportunity costs of time spent in school (Kountouris, 2020).

Second, this paper adds to the literature that examines the non-monetary returns to higher edu-
cation using university expansions as a source of variation. Many of these studies use the presence
of a college or distance to college as an instrument for education, and focus on rapid college ex-
pansion in the US that began in the 1960s (Card, 1993; Doyle and Skinner, 2016). I contribute to
this literature by generating the first causal estimates of the effects of Nigeria’s university expan-
sion, focusing on sub-regions where no university previously existed, in a context where supply
constraints are a major barrier to access. | assemble a new dataset of university openings and ad-
ministrative data on enrollment, and employ a new difference-in-differences estimator to address
empirical challenges associated with the staggered roll-out of universities over time that has been
highlighted in the recent econometrics literature. Furthermore, while many prior studies explore
the differential effects of university openings by economically disadvantaged students, I focus on
the impacts of university expansions for women.

Finally, I contribute to the literature that studies the impacts of investments in educational
infrastructure in developing countries. School construction is a policy solution commonly used
to address supply-side constraints to access to education (Sekhri, Hossain, and Khosla, 2022).
Previous studies have found that construction of local schools, or capital improvements to existing
schools improves educational outcomes for girls (Burde and Linden, 2013; Kazianga et al., 2013;
Meller and Litschig, 2016; Adukia, 2017; Akresh, Halim, and Kleemans, 2018). I show that
university openings also improve educational attainment for girls, in a setting with low baseline
educational attainment, and discriminatory laws and norms which restrict girls’ rights and access to

resources. Additionally, I show that Nigeria’s university expansion increased the rates of primary

843% of Nigerian women aged 20-24 who were surveyed in 2018 were married before the legal age of 18 (UN,
2020)



and secondary school completion for girls, in line with several recent studies in India that find
positive spillover effects of college expansion on lower levels of schooling (Bhattacharjee, 2019;
Khanna, 2020; Jagnani and Khanna, 2020).

The rest of the paper proceeds as follows. Section 1.2 describes the setting I study and the
university expansion over time. Sections 1.3 and 1.4 describe my data sources and empirical
strategy. In Section 1.5 I present the results of my analysis, robustness checks, and sub-group
heterogeneity in outcomes. I examine potential mechanisms that explain the results in Section 1.6.

Section 1.7 concludes.

1.2 Institutional Context

In 1999, the federal government of Nigeria announced plans to expand higher education by
twelve times its current size within a decade, through the creation of new public universities, and
licensing of private universities (Obadara, 2010; Omomia, Omomia, and Babalola, 2014). As in
many other developing countries, the demand for higher education was growing, driven by rising
rates of secondary school completion as access to and quality of compulsory schooling improved,
and the growing demand for a highly- skilled workforce in emerging market economies (Schendel
and McCowan, 2016; Darvas et al., 2017).9

The aim of the expansion was to cater to the rising demand for higher education and to ad-
dress the disparities in access to universities across the country. At the time, there were 32 public
universities, disproportionately located in the Southern region of the country (Saint, Hartnett, and
Strassner, 2003; Nyesiwura, 2014; Ejoigu and Sule, 2012; Okoli, Ogbondah, and Ewor, 2016).
These universities were poorly funded and lacked the infrastructure needed to cater to rising en-
rollment. Between 1970 and 1998, only 16% of students on average who applied to university each

year were offered admission, and even fewer numbers enrolled and graduated (see Figure A.2).

Tertiary enrollment in low to middle-income countries more than doubled between 2000 and 2020, going from
13% to 35%, compared to an increase from 56% to 79% in high-income countries in the same period JESALC, 2020).
Enrollment in sub-Saharan Africa (SSA) has risen even faster than the rest of the world - the region had a 4.3 percent
annual growth in its tertiary gross enrollment ratio (GER) during 1970-2013 compared to the global average of 2.8
percent.



Figure 1.1: University Openings and Access over time in Nigeria
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Figure 1.1a reports the growth in the number of public universities in Nigeria over time. The university expansion
began in 1999. Figure 1.1b reports total enrollment at public universities, over time. Source: Authors compilation
from various government agencies.

Figure 1.2: Geographical Public University Availability in Nigeria

(b) 2020

Figure 1.2 depicts the expansion in universities across states over tine. The university expansion began in 1999.
Source: Nigerian Universities Commission (NUC).



The expansion led to the opening of 153 new universities (57 public and 99 private) between
1999 and 2021. By 2021, there were 195 registered universities in total, and Nigeria currently
has the largest tertiary education system on the continent, in terms of the number of institutions.
The expansion was funded by the federal government and did not depend on the local economic
performance of the state. University openings did not follow a predetermined schedule, but the
exact location of the university within a state may have been influenced by political factors. By
2013, each of the 36 states in the country had at least one public university. Figure 1.1 shows
the growth in institutions and enrolment and Figure 1.2 shows the changes in the geographical
availability of universities over time.

University enrollment increased substantially over the expansion period from 280,000 in 1998
to 1.8 million in 2018. Although the private sector also expanded significantly in the same period,
enrollment at private institutions comprises less than 5% of total enrollment, due to high tuition
fees. By comparison, public universities are heavily subsidized by the government. There are
gender gaps in access to higher education in Nigeria. The female gross tertiary enrollment rate
stood at 10 percent in 2018, compared to 14 percent for males.'® These disparities begin before
students enroll at university, while they are attending primary and secondary school. Analysis of
household survey data shows that the gap in school attendance begins to widen in secondary school
(see Figure 1.3a), and fewer girls take the secondary school exit exams required for university
admission each year compared to boys(see Figure A.1). Figure 1.3b suggests that early family
formation at least partially explains lower attendance for girls: girls marry much earlier than boys.

At age 17, less than 1% of boys are married, compared to 20% of girls.

10Retrieved from The World Bank, World Development Indicators (2021). 64 and 81 girls are enrolled for every
100 boys in Sub-Saharan Africa and Asia (Ilie and Rose, 2016).
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https://data.worldbank.org/country/nigeria

Figure 1.3: Gender Gaps in School Attendance and Marriage Rates by Age
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Figure 1.3a reports the proportion of sampled respondents currently attending school, by age and gender. Figure 1.3b
reports the proportion of sampled respondents who are currently or were previously married, by age group and gender.
Both figures show that in their late teens, girls are less likely to be attending school than boys of the same age, but more
likely to be married than boys of the same age, and this gap persists for several decades. Source: General Household
Survey (2006-2010).

11



1.3 Data

My empirical analysis draws on administrative data and household surveys from multiple
sources.

Adult Outcomes. I obtain data on education, marriage, fertility, and child health outcomes
from the 2018 Nigerian Demographic and Health Surveys (NDHS), a nationally representative
sample survey of randomly selected women aged 15-49 and members of their households on var-
ious population and health topics. I access this data via the [IPUMS-DHS (Integrated Public Use
Microdata Series - Demographic and Health Surveys, using the extracts for women, husbands, and
children (Boyle, King, and Sobek, 2017). I measure education both in terms of years of schooling
and levels of education attained - at least completed primary, at least completed secondary, and
higher education. To measure family formation, I include variables for the age at first intercourse,
marriage, and childbirth, as well as desired and total fertility. I measure women’s empowerment in
terms of the likelihood of labor force participation, decision-making, and contraceptive use. !!

Child Outcomes. I obtain data on child health outcomes from the IPUMS-DHS child extract.
I consider both inputs to child health such as the duration of breastfeeding, as well as child health
outcomes, including stunting, wasting, and being underweight or anemic.'2. I follow World Health
Organization (WHO) conventions in my definition of these child health indicators. Stunting is
defined as a height-for-age z-score less than -2. Wasting is defined as a weight-for-height z-score
less than -2. Being underweight is defined as defined as weight-for-age z-score less than -2 (Le

and Nguyen, 2020).

"'The 2018 Nigeria Demographic and Health Survey (2018 NDHS) is funded by the United States Agency for
International Development (USAID) and other international donor organizations, and implemented by the Nigerian
National Population Commission (NPC) in collaboration with the National Malaria Elimination Programme (NMEP)
of the Federal Ministry of Health, Nigeria. Six waves of survey data are available — for 1990, 1999, 2003, 2008, 2013,
and 2018. The choice of the 2018 wave is motivated by the requirements for implementing the identification strategy.
The first three waves do not provide information on the respondent’s state of residence (only region) which is required
for estimating the geographical variation in exposure. The 2008 and 2013 waves do not include enough samples of the
younger birth cohorts who were exposed to the university expansion.

12Stunted growth refers to when a child’s height is too low for their age. Wasting refers to too low weight for height,
typically resulting from muscle and fat tissue wasting away due to acute food shortage or disease. Being underweight
refers to when a child’s weight is too low for their height. Anemia is a condition of low levels of hemoglobin in the
blood caused mainly by poor nutrition, or prolonged exposure to malaria (Keats, 2018; Nakajima, Hasan, and Rangel,
2020)
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University Openings and Enrollment. For data on the timing and location of university open-
ings, I manually compile data on the years of establishment and ownership types of all existing
universities from the records of the Nigerian National Universities Commission (NUC).13 T then
geo-locate each university using the information provided on university websites and public search
engines. Eleven of the 57 new public universities established during the study period were the first
to be established in their respective host states, otherwise referred to as expansion states. Figure
1.4 highlights the states which received their first universities between 1999 and 2013. The ma-
jority of these states are located in the Northern geo-political region of Nigeria, which historically
has lower levels of educational attainment. Finally, I obtain administrative education records from
the statistical bulletins and database records of multiple government agencies, including the Na-
tional Bureau of Statistics (NBS), West African Examination Council (WAEC), Joint Admissions
and Matriculation Board (JAMB) and Nigerian Universities Commission (NUC). These include
university application, admissions, and enrollment data, as well as secondary school examination
records.

I merge this administrative data with my NDHS sample by matching respondents to the first
university established in their current state of residence. Information is not available on the individ-
ual’s state of residence at birth or at the time of university entry, a common limitation of household
survey data. The NDHS does ask about how long respondents have lived at their current address
- 68% of my sample have never moved. Previous studies in this context also note that internal
migration is mostly intra-state and often between rural and urban areas (Larreguy and Marshall,
2017; Osili and Long, 2008). I address potential selection bias due to migration in sub-section B.1.

Sample Restrictions and Summary Statistics. The minimum completion time for a bache-
lor’s degree is four years, so I restrict my analysis to public university openings between 1999 and
2013, to allow at least 5 years between the opening of the last university and the year of the survey
data collection, i.e 2018. I focus on the first public university openings in a state. For my analysis

of education outcomes, I further restrict my sample to women who are 30 years or older at the

3This information is available on the National Universities Commission (NUC) website - https://www.nuc.edu.ng/
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Figure 1.4: First university openings by state (1999 - 2013)

1989
Pre-expansion

Notes: This figure highlights the 11 states which received their first public university during the expansion period
(1999 - 2013). The remaining 26 states designated pre-expansion already had at least one university by 1999.
time of the survey and so likely to have completed their schooling, based on the official ages of
school entry and typical attendance patterns in this context (See Figure 1.3a). To study child health
outcomes, I focus on first-born children who are aged 5 or younger. I do not restrict the sample for
the analysis of marriage and fertility outcomes.

Table 3.2 presents descriptive statistics for the sample. Women have 6 years of schooling
on average, and 10% of women have attained higher education. Women have lower levels of
educational attainment than their husbands and are 12 years younger on average. This suggests that

university openings may have differential impacts on women cohorts compared to their husbands.
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Table 1.1: Summary Statistics - Analytical Sample

N Mean Std. Min Max
Dev.
Marriage and Childbearing
Age at first marriage 31,152 18.53 5.10 7 48
Age at first birth 29,992 19.69 450 11 48
Age at first intercourse 41,781 14.21 6.89 0 45
Total children ever born 41,821 3.05 296 0 17
Empowerment
Currently working 41,821 0.65 048 O 1
Ever used contraception 41,821 0.26 044 O 1
Final say on large household purchases 41,821 0.04 020 O 1
Final say on her own earnings 41,821 0.29 046 O 1
Final say on her own healthcare 41,821 0.07 026 O 1
SES
Age 41,821 29.16 9.71 15 49
Year of birth 41,821 1988.74 9.71 1968 2003
Years of Schooling 41,821 6.69 558 0 20
Higher education 41,821 0.10 031 O 1
Husband’s SES
Age (Husband) 28,870 42.26 11.13 15 94
Year of birth (Husband) 28,870 1975.74 11.13 1924 2003
Years of Schooling (Husband) 28,303 7.29 6.03 O 20
Higher education (Husband) 41,821 0.11 031 O 1
Controls
Urban Resident 41,821 0.41 049 O 1
Always Resident 41,821 0.58 049 O 1
Number of universities in the State 41,821 2.53 0.83 1 4
Opening year of first university in the State 41,821 1985.36 16.32 1948 2013

Notes: Source: Nigeria IPUMS-DHS 2018

Early marriage and childbearing are prevalent - the average age at first marriage for women is 18
years old and the average age at first birth is 19. Women have 3 children on average. 65% of women
are currently working but only 29% have a say over how their earnings are spent. Only 26% of
the sample has ever used contraception, and less than 10% of women make the final decision on

large household purchases or their own healthcare. On average, 41% were likely to be breastfed
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for 6 months or less, and only a quarter of the population is stunted (27%), wasted (8%), anemic
(26 %), or underweight (26%) The sample consists predominantly of rural dwellers (59%), and
67% of respondents have always lived in their current location. Every state has at least one public

university, and two public universities on average.

1.4 Empirical Strategy

I estimate the causal effect of university expansion in Nigeria on educational attainment and
marriage market outcomes using a difference-in-differences (DID) design. I exploit exogenous
variation in access to higher education across cohorts and states following a wave of public univer-
sity openings in Nigeria from 1999 to 2013. Exposure to the expansion is jointly determined by
individuals’ year of birth and state of residence. I categorize individuals are treated if they were 18
or younger at the time when the first university was opened in their state of residence. I use age 18
as the cutoff for eligibility because the official secondary school leaving age in Nigeria is 18 years,
and survey data indicates a sharp drop in school attendance around that age (see Figure 1.3a).

I focus on states which did not have any universities before the expansion began - 11 of the 36
states are in this category (See Figure 1.4). I measure state-level variation in binary terms - all age-
eligible individuals resident in the state are considered ‘treated” by the first university openings
within that state. I choose to classify exposure at the state level because states represent distinct
geographical and administrative boundaries with implications for governance, economic activity,
and university admissions in Nigeria. The majority of students attending public universities are
from the host state, and 55% of admissions to public universities is determined by affirmative
action quotas based on state.

A common critique of studies that use college proximity as an instrument for education is
that there are likely non-random differences in ability, preferences, or family background between
students who live closer to colleges than those who don’t, which could bias estimates of the effects
of college openings (Card, 1993; Currie and Moretti, 2003; Suhonen and Karhunen, 2019). In

this context, the precise location of universities within a state might be influenced by economic or
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political factors which could concurrently drive education or marriage decisions. My approach -
assigning all individuals living in a state as treated by university openings in those states rather than
using a spatially sensitive measure of distance to the nearest university - accounts for the likelihood
that the precise location of universities within each state is non-random.

I begin the analysis by estimating the following two-way fixed effects DID specification:

Yisc = ﬁO +,81fir5t_1c8 + +9s + U +ﬁ2Xisc + Eisc (11)

Yisc is the education or marriage outcome of individual i, born in state s and cohort c. first!?
is an indicator of treatment equal to one if a premier university is opened in a respondent’s state
of residence between 1999 and 2013 on or before they turn 18. i thus measures the effects
for the group of individuals living in a state with a premier opening and aged 18 or younger at
the time of opening, compared to everyone else in the sample. 6, and p. are state and cohort
fixed effects, respectively. State-fixed effects control for time-invariant unobserved characteristics
of states that might be correlated with the opening of universities as well as marriage outcomes.
Cohort fixed effects account for unobserved characteristics common to states but differing between
individual cohorts. X, is a vector of individual and state-level covariates including ethnicity and
urban residence. I cluster standard errors at the state level to account for autocorrelation in error
estimates.

This DID strategy relies on the standard assumption of parallel trends - in this case, that the
trends in educational outcomes of both the treated and control groups would not have varied in the
absence of the university openings. This assumption is plausible because university openings were
primarily influenced by the government’s need to meet the nationwide excess demand for higher
education while ensuring a balanced distribution of universities across all states of the country.
Furthermore, these first university openings were typically targeted at educationally disadvantaged
states which would lead to me underestimating the effects of the expansion.

Recent econometric studies have raised concerns that two-way fixed effects DID estimates of

a policy with staggered implementation may yield biased estimates when treatment effects are
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changing over time (Callaway and Sant’ Anna, 2021; De Chaisemartin and d’Haultfoeuille, 2020;
Sun and Abraham, 2021; Goodman-Bacon, 2021). In my study context, university openings might
impact student cohorts in different ways over time, as access to university or social norms around
higher education change (Boelmann, 2021). If so, the standard two-way fixed effects DID es-
timator may estimate a weighted average treatment effect with negative weights, by leveraging
"forbidden comparisons’ between earlier treated states and later treated states, which could re-
sult in biased results or sign reversal (Borusyak, Jaravel, and Spiess, 2021). Similarly, testing for
pre-trends using a fully dynamic two-way fixed effects model may result in biased estimates if
treatment effects are heterogeneous.

To address these concerns, I test for dynamic treatment effects using an imputation estimator
proposed by Borusyak, Jaravel, and Spiess (2021) or the BJS estimator, which allows for dynamic
treatment effects S;. that vary by state and cohort (see Equation 1.2). The imputation estimator
is constructed in three steps. First, it estimates the state and cohort fixed effects using the control
group consisting of not-yet-treated observations only. Next, the fitted values from that regres-
sion are used to impute untreated potential outcomes and obtain an estimated treatment effect for
each treated observation. The final step estimates an average of these imputed treatment effects

estimates.

Yise = Po +ﬂscfir5t;§ ++0; + pe + B2 Xise + Pise (1.2)

I also use the BJS imputation estimator to test for pre-trends by estimating Equation 1.3, using
observations from the not-yet treated states as the control group. I include state-fixed effects to
account for differences in levels of outcomes between states, and cluster standard errors by state. |
plot estimates of 8 and perform an F-test of joint significance of estimates 5; = 0.

—1

eisc = Po+ Z B1 (yearl8, — first; = T) + Bono_uniss + 05 + fe + €igc (1.3)
T=-20

7 measures the time relative to the occurrence of the event as given by the number of years

18



Figure 1.5: Event study graph: Effect of first public university openings on women’s years of
schooling
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Figure 1.5 displays the coefficient estimates and corresponding confidence intervals from estimating the dynamic
effects of first university openings in a state on average years of schooling of women using equation 1.3, controlling
for state and birth cohort fixed effects, and clustering standard errors at the state level. Time zero is when the opening
of the first public university in the state occurs in the year when the respondent is 18 years old. The sample is a
cross-section of women aged 30 or older. The study focuses on the first university openings that occurred between
1999 and 2013. Data is from IPUMS-DHS 2018 extract.

between when the individual turned 18 and when the first public university was established in their
current state of residence. Therefore 7 < 0, 7 = 0, and 7 > 0 represent event-time indicators
for individuals who turned 18 before, in the same year as, or after the first university in their state
was established, respectively. The coefficients on the event-year dummies 3 are estimates of the
average treatment effects of first public university openings relative to the year just before the

individual turned 18, i.e. 7 = —1.
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Table 1.2: Impact of University Openings on Years of schooling

Effect of first public university opening by age 18

(1 (2) 3)
TWFE BJS Imputation Estimator
(TWFE) w/ controls w/ FE and controls

Years of Schooling  0.811**  (0.835%%* 0.964
(0.356) (0.340) (0.213)
Observations 19351 19351 19351
Outcome mean 6.08 6.08 6.08
Outcome SD 5.76 5.76 5.76

Notes: This table reports the effects of first public university openings by age 18 on women’s school-
ing, using the estimated ATT for the DID models described in equation 1.4. Columns (1) and (2)
report the results of estimating the standard two-way fixed effects model specified in 1.1 without
controls, as well as controlling for ethnicity and urban residence, respectively. Column (3) presents
the results of estimating imputation estimator proposed by Borusyak, Jaravel, and Spiess (2021)
using equation 1.2. The main outcome is years of schooling. Individuals are treated if they were
18 or younger when the first public university in their state was opened. University openings occur
between 1999 and 2013. The sample is restricted to individuals aged 30 and older who are likely
past schooling age in this context. State-clustered standard errors are in parentheses. **** p<0.01,
** p<0.05, * p<0.10. Source: Nigeria IPUMS-DHS 2018.

1.5 Results: Effects of University Openings

Event study. Following Borusyak, Jaravel, and Spiess (2021), I present graphic evidence on
pre-trends using the BJS estimator as shown in Figure 1.5. The pre-trend coefficient estimates
on the left in red come from the estimation of Equation 1.2 on a sample of individuals aged 19
and older in the always-treated and not-yet-treated control group. Figure 1.5 shows no evidence
of pre-trends in education outcomes for women. This suggests that conditional on pre-expansion
differences between states, student cohorts who were above age 18 were equally likely to obtain
schooling across states.

The blue coefficient estimates represent average treatment effects for each year after the uni-
versity opens for individuals aged 18 and younger, which are positive, statistically significant, and
increasing over time. The estimates in Figure 1.5 also indicate dynamic treatment effects - that
university openings had greater effects on younger cohorts of women who had more time left in

school and could significantly alter their education investment decisions.
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Table 1.3: Impact of University Openings on Educational Attainment

Effect of first public university opening by age 18

(1) (2) 3) “4)
Years of Complete Complete Higher
schooling  Primary Secondary  Education

BJS Estimator 0.964+**  0.089***  0.060%**  -0.003
(0.213) (0.026) (0.012) (0.008)

Observations 19351 19351 19351 19351
Outcome mean 6.08 0.55 0.31 0.12
Outcome SD 5.76 0.50 0.46 0.33

Notes: This table shows the estimated ATT for the DID models using the imputation es-
timator proposed by Borusyak, Jaravel, and Spiess (2021) as specified in equation 1.2.
The dependent variable is the likelihood of educational attainment in levels - at least com-
pleted primary and secondary schooling, and higher education as presented in Columns (2)
through (4) respectively. All specifications include controls for ethnicity and urban resi-
dence. Individuals are treated if they were 18 or younger when the first public university
in their state was opened. University openings are between 1999 and 2013. The sample is
restricted to individuals aged 30 and older who are likely past schooling age in this context.
State-clustered standard errors in parentheses. **** p<0.01, ** p<0.05, * p<0.10. Source:
Nigeria [IPUMS-DHS 2018.

1.5.1 Impact of University Openings on Women’s Educational Attainment

Years of Schooling. Table 1.2 reports the average treatment effects of university openings on
years of schooling for women, using the DID specifications described in Equations 1.1 and 1.2.
The estimates of the standard two-way fixed effects model in column (1) show that the opening of
the first public university increases years of schooling for women by 0.8 years. The results remain
fairly stable when controls are added in column (2). The Borusyak, Jaravel, and Spiess (2021)
estimator in column (3) shows fairly similar results - university openings increase schooling for
women by 0.9 years, which suggests that the TWFE model may be underestimating the effects of
university openings slightly. I use the Borusyak, Jaravel, and Spiess (2021) estimator as the main
specification for the rest of the paper.

Educational Attainment Across the Distribution. The effects of university openings might
differ across the educational distribution. Table 1.3 presents the results of estimating the Borusyak,

Jaravel, and Spiess (2021) estimator specified in Equation 1.2 on the likelihood that women have
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attained different levels of education - at least completed primary, at least completed secondary, and
higher education. I find that university openings increased the probability of at least completing
both primary and secondary school by 8 and 6 percentage points, respectively. However, the effects
on tertiary attainment are not significant. There are some possible explanations. More time may
be needed for the effects of university openings to be fully observable in the population, especially
given the excess demand that is not being catered to by existing institutions. There may also be
additional unresolved barriers to access, such as financial constraints or perceptions of low returns
to education for girls (Sekhri, Hossain, and Khosla, 2022). Finally, these average treatment effects
of university openings may mask important differences across regions. As discussed in sub-section
B.2, I find a 2 percent point increase in the probability of obtaining higher education for women
living in the Northern region of the country, where 9 of the 11 states where the expansion took
place are located. Figures A.3 present corresponding event-study plots for the different levels of

educational attainment for women.

1.5.2 Impact of University Openings on Women’s Marriage and Fertility Outcomes

Table 1.4 presents the results of estimating the effects of the university expansion on the key
marriage and fertility outcomes for women. Columns 1 and 2 show that exposure to the expansion
increases the age at first marriage by 0.79 years, and increases the age at first childbirth by 0.84
years. The delay in both marriage and childbearing is in keeping with demographic trends for the
sample - women have their first child a year after marriage, on average.'# I also find that university
openings lead to a decline in fertility - women between 15 and 49 years have one less birth on
average.!’

These results are consistent with previous studies in sub-Saharan Africa which also find that

14The relationship between education and age at marriage may also be bi-directional. A related study by Field and
Ambrus (2008) in Bangladesh finds that each additional year of delayed marriage is associated with 0.22 additional
years of additional schooling

I5The fertility estimates are for a cohort of women who are still in their childbearing years and may overestimate
the true treatment effect. Ideally, I would only study women who were past the maximum age of first birth, but this
restriction would exclude most of my sample. The DHS surveys women aged 15 - 49, and the maximum age at first
birth for women is 48 for the total sample and 35 for the sample of treated cohorts.
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Table 1.4: Impact of University Openings on Marriage and Fertility

Effect of first public university opening by age 18

(D () 3)
Age at Age at Number
Ist marriage 1st birth of children
BJS Estimator w/
F.E + controls 0.794**% (. 835%** -1.000%**=*
(0.294) (0.239) (0.203)
Observations 31152 29992 41821
Outcome mean 18.53 19.69 3.05
Outcome SD 5.10 4.50 2.96

Notes: This table shows the estimated ATT for the DID models using the imputation es-
timator proposed by Borusyak, Jaravel, and Spiess (2021) as specified in equation 1.2 on
the sample of eligible women. The dependent variables are age at marriage, age at first
birth, and the number of children, as shown in Columns (1) through (3) respectively. All
specifications include controls for ethnicity and urban residence. Women are treated if they
were 18 or younger when the first public university in their state was opened. University
openings are between 1999 and 2013. State-clustered standard errors are in parentheses.
*#kx%k p<0.01, ** p<0.05, * p<0.10. Source: Nigeria [PUMS-DHS 2018.

schooling, albeit at the primary and secondary level delays and reduces fertility. In Nigeria, Osili
and Long (2008) find that the introduction of free primary education programs leads to a 16%
reduction in births before age 25. In Kenya, (Ozier, 2018) finds that secondary schooling reduces
teen pregnancy by 12 percentage points. (Keats, 2018) finds that the introduction of free primary
education in Uganda decreases the probability of first birth between ages 16 and 20 by between
5-20%. In Ghana, (Duflo, Dupas, and Kremer, 2021) exploit randomized assignment to secondary
school scholarships among youths, and find that scholarships increase educational attainment, and
reduce female fertility by 14% (7.0 percentage points) compared to the comparison group, and this

effect persists till age 28.

1.5.3 Impact of University Openings on Child Health Outcomes

I'have shown that increased access to higher education via university openings causes women in
the sample to delay marriage and childbearing and to have fewer children. An important question

is whether this reduction in fertility is accompanied by an increase in the quality of children, as
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predicted by neoclassical theories of fertility (Becker, 1997; Becker and Lewis, 1973), and in line
with recent studies.'® I explore these potential inter-generational impacts by estimating the effects
of a mother’s exposure to the university expansion on the health outcomes of her children, as
presented in Table 1.5. All estimates are for the sample of first-born children, who were 5 years or
younger at the time of the survey.!”

Table 1.5 reports the estimates for several indicators of child health - breastfeeding, stunting,
wasting, being underweight, and anemia. Controlling for the child’s age, I find that the expansion
increases the probability that a child is breastfed for 6 months or more, by 8 percentage points.
First-born children of women exposed to university openings are 8 percentage points less likely
to be stunted, and 5 percentage points less likely to be underweight. I also find that university
openings reduce the likelihood of being wasted or anemic, but these estimates are not statistically

significant.

1.5.4 Robustness

As a first robustness check, I replicate my analysis to test whether my results are sensitive
to different definitions of the treatment age. First I define the age of exposure at 14 or younger,
the official age of completion of basic education (junior secondary school, or middle school in
the U.S.), and the time when students decide whether or not to continue on to senior secondary
school (or high school in the U.S). The effects of the expansion should be greater for this group
since they have more time to update school investment decisions. I also repeat the exercise for the
cohort of women who were 25 or younger, or 30 or younger when the expansion happened, and
for whom the effects of the expansion should be weaker, given that they are past the traditional
ages of university attendance. Table B.1 presents the results of these estimations. As expected I

find greater impacts of university expansion on education, marriage, and fertility when exposure is

16See Keats (2018) for a discussion

"My choice of sample is motivated by both econometric and practical reasons. First, given the relatively recent
timing of the expansion, the children of women beneficiaries are relatively young and still attending school. Thus any
estimates of child schooling which has been used in many previous studies would be premature. Second, the DHS only
collects child health indicators for children born in the 5 years prior to the survey. Finally, only studying outcomes of
the firstborn child may partially address potential selection in completed fertility across treated and control groups.
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Table 1.5: Impact of University Openings on Child Health Outcomes

Effect of first public university opening by age 18 of mother

(D () (3) “4) (&)
Breastfed for
at least
6 months Stunting Wasting Underweight Anemia

BIJS Estimator 0.077***  -.0.080*** -0.007 -0.051*=* -0.024

(0.018) (0.023)  (0.026) (0.025) (0.067)
Observations 5949 5949 5949 5949 1771
Outcome mean 0.18 0.28 0.20 0.27 0.64
Outcome SD 0.39 0.45 0.40 0.45 0.48

Notes: This table shows the estimated ATT for the DID models using the imputation estimator proposed by
Borusyak, Jaravel, and Spiess (2021) as specified in equation 1.2 on a sample of first-born children aged
5 or younger, born to women who were 18 or younger when the first public university in their state was
opened. The dependent variables are the likelihood of being breastfed for 6 months or longer, stunted, wasted,
underweight, or anemic, as shown in Columns (1) through (5) respectively. All specifications include controls
for the child’s age, ethnicity, and urban residence. University openings are between 1999 and 2013. State-
clustered standard errors are in parentheses. **** p<0.01, ** p<0.05, * p<0.10. Source: Nigeria [PUMS-
DHS 2018.

defined more narrowly (14 years and under), as shown in Panel B. Panels C shows that university
openings have no impact when exposure is defined more broadly (30 years or under) who have
completed schooling, except for on total fertility, which is 3 percentage points less than the main
estimates in Panel B.

Another potential concern is that the results may be biased by selective migration if families
with less education moved to states where universities were opening. | test the robustness of my
results to selective migration in two ways. First I exclude from the sample states with high internal-
migrant populations. The 2010 Internal Migration Survey conducted by the Nigerian Population
Council in 2010 (Migration Nigeria and Isiugo-Abanihe, 2016) revealed that 23 percent of the
sampled population of Nigerians were migrants, having changed residence within 10 years, and
about 60 percent of internal migrants were residing in the urban areas. According to the survey, the
states that host the highest population of migrants are Lagos, Bayelsa, Imo, Anambra, Abia, Delta
and Ekiti. I add the nation’s capital Abuja (FCT) to this list and estimate the key results excluding

these states. Second, I estimate the results for only the sample of always-resident individuals -
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the proportion of the sample which has never moved. In both cases the estimates are similar in
magnitude and significance to the main estimation model, indicating that my results are robust to

potential selective migration.

1.5.5 Heterogeneity Analyses

This section examines the ways in which the effects of university expansion might vary for
women by location or socio-economic characteristics. Women living in states with historically
low levels of educational attainment might benefit more from university openings due to affirma-
tive action admissions quotas. Admission to public universities in Nigeria combines merit-based
criteria with affirmative action policies based on students’ states of origin.!® 55% are allocated
through these state-based quotas.'® These quotas were designed to ensure equitable representation
of students from all parts of the country at public universities and to correct historical imbalances
in educational attainment across sub-regions.

Based on these admissions criteria, each public university opening, irrespective of location
within the country, should disproportionately increase the chances of admission for students from
designated ELDS states. 23 of Nigeria’s 36 states are designated as educationally less developed.
ELDS states have lower levels of education, and higher rates of early marriage compared to the
general population. Table B.2 presents the results of estimating the effects of university openings
on the main outcomes of interest - years of schooling, the timing of marriage and childbirth, and
fertility using Equation 1.2. I find that university openings have slightly higher effects on the
educational attainment of women from ELDS states compared to the general population of eligible
women, but no significant effect on family formation (see Panels A and B of Table B.2).

I also explore the possibility that treatment effects differ by ethnicity. In a multi-ethnic state

18State of origin here refers to the paternal ancestral homeland or community rather than the place of birth or current
residence. It is an important identity marker in Nigeria and is used to ensure equitable distribution of resources and
representation, across school and university admissions, scholarship awards, public sector employment, and elected
public service

9The first 45% of available seats are reserved for students with the highest performance on centralized university
entrance exams. 35% is reserved for students from the universities’ catchment area, which includes the state where
the university is located and the surrounding states in the sub-region. The last 20% are reserved for students from
educationally less developed states (ELDS) which have historically lower levels of education. (Adeyemo, 2000)
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Table 1.6: Heterogeneity Analyses

Effect of first public university opening by age 18

(1) 2) 3) “) &)
Years of Higher Age at Ageat  Total children
Schooling Education first marriage first birth ever born

Panel A: Full Sample

BJS Estimate 0.964***  -0.003 0.794 %% 0.835%** -1.000%**
(0.213) (0.008) (0.294) (0.239) (0.203)
Observations 19351 19351 31152 29992 41821
Outcome mean 6.08 0.12 18.53 19.69 3.05
Outcome SD 5.76 0.33 5.10 4.50 2.96

Panel B: ELDS States

BJS Estimate 1.061***  (0.013 0.218 0.302 -0.443*
(0.245) (0.008) (0.281) (0.207) (0.236)
Observations 12389 12389 21943 20830 28313
Outcome mean 4.08 0.08 17.26 18.71 3.36
Outcome SD 5.32 0.27 4.35 3.90 3.15

Panel C: Majority Ethnic

BJS Estimate 1.020***  -0.007 1.269%*:* 1.234# %% -1.319%**
(0.197) (0.010) (0.318) (0.309) (0.265)
Observations 12053 12053 19717 18736 25804
Outcome mean 5.94 0.12 18.38 19.70 3.19
Outcome SD 5.88 0.33 5.19 4.57 3.05

Panel D: Northern Region

BJS Estimate 0.738***  (,020%** 0.454* 0.597*** -0.686%**
(0.201) (0.008) (0.256) (0.201) (0.224)
Observations 10951 10951 20148 18891 25540
Outcome mean 3.50 0.08 16.96 18.48 3.44
Outcome SD 5.19 0.27 4.07 3.70 3.19

Notes: This table shows the estimated ATT for the DID models using the imputation estimator proposed
by Borusyak, Jaravel, and Spiess (2021) as specified in equation 1.2 on certain sub-samples of interest for
women - from educationally disadvantaged states, majority ethnic groups and from the Northern region.
The dependent variables are- years of schooling, age at first marriage and childbirth, and the number of
children. All specifications include controls for ethnicity and urban residence. Women are treated if they
were 18 or younger when the first public university in their state was opened. Estimates for years of
schooling are restricted to the sample of women aged 30 and older. University openings are between 1999
and 2013. State-clustered standard errors are in parentheses. **** p<0.01, ** p<0.05, * p<0.10. Source:
Nigeria IPUMS-DHS 2018.
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like Nigeria, political power and economic resources are often monopolized by the dominant ethnic
groups. I test this by examining the effects of the expansion on education and marriage outcomes of
women belonging to the three major ethnic groups - the Igbos, Hausa-Fulanis, or Yorubas, which
comprise 61% of the sample. Panel C of Table B.2 shows that university openings have greater
effects on women from majority ethnic groups compared to baseline estimates for most of the key
outcomes - they obtain more years of schooling, marry and have children even later, and have even
fewer children in total.

Finally, I examine the outcomes of women in Northern Nigeria, a predominantly Muslim sub-
region of Nigeria. The region has historically had the lowest rates of educational attainment rates
for women in the country, due to religious and cultural norms which discourage Western education
and support child marriage. As reported in Panel D of Table B.2, I find similar effects of the
expansion on this sub-group of women compared to the full sample, except for the likelihood of
obtaining higher education (Column 2). I find a 2 percentage point increase in their likelihood of
attaining higher education, unlike the full sample where I found no significant effects. This may

be because 9 of the 11 states where the expansion took place are located in the Northern region.

1.6 Potential Mechanisms

There are several channels by which education could impact fertility decisions and child health
investments and outcomes (Ferré, 2009; Keats, 2018; McCrary and Royer, 2011): positive assor-
tative mating (Becker and Lewis, 1973; Behrman and Rosenzweig, 2002), knowledge acquisition
about family planning, child health and nutrition (Glewwe, 1999), changing gender attitudes to-
wards women and their role in society (Lavy and Zablotsky, 2015), and increased intra-household
bargaining power (Jejeebhoy, 1998). In this section, I exploit the richness of the DHS data to ex-
amine the relevance of these potential mechanisms for explaining the results on child health in my

study context.
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1.6.1 Impact of University Openings on Fertility Behavior

Increased schooling for women might impact fertility decisions in several ways: the knowledge
effect- where education increases individuals’ awareness and use of contraceptive options; the au-
tonomy or empowerment effect- where women’s human capital increases, raising the opportunity
cost of childbearing and shifting preferences towards investing more resources into fewer children;
and the incarceration effect - where the time spent attending school reduces the time available to
engage in sexual activities or marriage. (Black, Devereux, and Salvanes, 2008; Hahn, Nuzhat, and
Yang, 2018; Ferré, 2009). My results suggest that both the knowledge and incarceration effects
might play a role in the fertility outcomes I observe. As shown in Table 1.7, I find that univer-
sity openings delay the age at first intercourse, by 1.16 years on average, increase the likelihood
of contraceptive use by 9 percentage points, but have no significant effect on women’s desired

fertility.20

1.6.2 Impact of University Openings on Spousal Characteristics

Women’s education may also be related to that of their partners through assortative mating,
which can in turn, influence fertility rates and reproductive success (Becker and Lewis, 1973;
Lefgren and Mclntyre, 2006; Lavy and Zablotsky, 2015). Women who are better educated are more
likely to marry highly educated partners, which increases their household income and potential
investments in the human capital acquisition of any offspring (Anderberg and Zhu, 2014; Behrman
and Rosenzweig, 2002; Fernandez, Guner, and Knowles, 2005). I find no significant effects of
university expansion on a range of spousal characteristics, including the husbands’ age, education,
or employment, as presented in Table 1.8. However, women are 4 percentage points less likely
to be married to men who have more than one wife. Previous studies have found that education
increases the likelihood that women are in a polygamous union, a type of marriage that is negatively

correlated with measures of empowerment (Andre and Dupraz, 2017; Fenske, 2015).

20The NDHS asks about a range of contraceptive methods including the pill, IUD, injection, condom, female ster-
ilization, male sterilization, abstinence, withdrawal, implant, and others
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Table 1.7: Impact of University Openings on Fertility

Effect of first public university opening by age 18

(D (2) 3)
Age at Ever used Desired
Ist intercourse contraception children
BJS Estimator w/
F.E + controls 1.163%** 0.085%** -0.169
(0.310) (0.014) (0.226)
Observations 41781 41821 41821
Outcome mean 14.21 0.26 7.33
Outcome SD 6.89 0.44 7.73

Notes: This table shows the estimated ATT for the DID models using the impu-
tation estimator proposed by Borusyak, Jaravel, and Spiess (2021) as specified in
equation 1.2 on women. The dependent variables are the age at first intercourse,
the likelihood that a woman has ever used contraception, and the desired number
of children, as shown in Columns (1) through (3) respectively. All specifications
include controls for ethnicity and urban residence. Women are treated if they were
18 or younger when the first public university in their state was opened. Univer-
sity openings are between 1999 and 2013. State-clustered standard errors are in

parentheses. **** p<0.01, ** p<0.05, * p<0.10. Source: Nigeria IPUMS-DHS
2018.

Table 1.8: Impact of University Openings on Spousal Outcomes

Effect of first public university opening by age 18

(1) (2) 3) “4)
Husband’s  Age Husband is Husband has
schooling gap  currently working  other wives
BJS Estimator w/
FE + controls 0.316 -0.175 -0.005 -0.060%#%**
(0.245)  (0.216) (0.005) (0.022)
Observations 25404 28868 28781 28758
Outcome mean 7.34 10.37 0.96 0.30
Outcome SD 6.05 7.17 0.19 0.46

Notes: This table shows the estimated ATT for the DID models using the imputation es-
timator proposed by Borusyak, Jaravel, and Spiess (2021) as specified in equation 1.2 on
the sample of women’s husbands. The dependent variables are the husband’s schooling,
age, likelihood of currently working, and the likelihood of being polygamous, as shown
in Columns (1) through (4) respectively. All specifications include controls for ethnicity
and urban residence. Women are treated if they were 18 or younger when the first public
university in their state was opened. Estimates for years of schooling are restricted to the
sample of husbands aged 30 and older. University openings are between 1999 and 2013.
State-clustered standard errors are in parentheses. **** p<0.01, ** p<0.05, * p<O0.10.
Source: Nigeria [PUMS-DHS 2018.
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1.6.3 Impact of University Openings on Women’s Empowerment

Finally, the increased human capital acquired through education can improve women’s labor
market outcomes and opportunities outside of the household. This may provide women with in-
dependent sources of income, increased bargaining power in the household, and additional knowl-
edge on issues such as contraception (Ashraf et al., 2020; Hahn, Nuzhat, and Yang, 2018). I check
this by examining the impacts of the expansion on a range of measures of women’s empower-
ment, including labor market participation and decision-making. 65% of the women in the sample
are currently working. Column 1 of Table 1.9 shows that the expansion increases the likelihood
that women are currently working by 9 percentage points. Columns 2 through 4 show that the
expansion slightly increased the probability that women have the final say over large household
purchases, spending their own earnings, and accessing healthcare, by between 2 and 7 percentage

points respectively.

Table 1.9: Impact of University Openings on Women’s Empowerment

Effect of first public university opening by age 18

(1) ) (3) 4)
Final say: Final say: Final say:

Currently large household own own
working purchases earnings  healthcare

BJS Estimator w/
F.E + controls 0.087:#%* 0.022%#%* 0.070%**  (0.048%%**

(0.023) (0.008) (0.022) (0.014)
Observations 41821 41821 41821 41821
Outcome mean 0.65 0.04 0.29 0.07
Outcome SD 0.48 0.20 0.46 0.26

Notes: This table shows the estimated ATT for the DID models using the imputation es-
timator proposed by Borusyak, Jaravel, and Spiess (2021) as specified in equation 1.2 on
women. The dependent variables are the likelihood that a woman is currently working
and has final the final say over household purchases, own earnings, and own healthcare,
as shown in Columns (1) through (4) respectively. All specifications include controls for
ethnicity and urban residence. Women are treated if they were 18 or younger when the
first public university in their state was opened. University openings are between 1999
and 2013. State-clustered standard errors are in parentheses. **** p<0.01, ** p<0.05, *
p<0.10. Source: Nigeria IPUMS-DHS 2018.
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1.7 Conclusion

Women’s education has long been cited as an important tool for improving development out-
comes for women, their families, and society. This paper examines the effects of Nigeria’s univer-
sity expansion on the marriage, fertility, and child health outcomes of women who were school-
aged when universities opened. I exploit the exogenous variation in access to higher education
across cohorts and regions from public university openings at the state level. I find positive effects
of education on family formation, in line with recent empirical evidence - university openings in-
crease educational attainment, delay the timing of marriage and childbearing, reduce fertility, and
result in healthier children for eligible women. I also present evidence in favor of some potential
mechanisms, showing that female schooling increases contraceptive use, bargaining power, and
labor market participation for women, but has no significant impact on the socioeconomic charac-
teristics of their husbands.

This study contributes new evidence on the effects of public university expansions, a growing
trend across developing countries in sub-Saharan Africa, South-East Asia, and Latin America.
University openings can increase access to education by reducing distance and attendance costs, as
well as increasing the chances of admission. Increasing college proximity is particularly important
for women, who may face additional barriers due to cultural norms and care responsibilities that
limit their ability to leave home to attend university.

However, physical university expansion is capital-intensive, and given the competing needs
for funding at lower levels of education, credible evidence of the effectiveness of these expansion
reforms is needed to inform policy decisions. I find that Nigeria’s university openings increase
educational attainment, and these effects are driven by increased completion of secondary school-
ing, rather than higher education attainment. This evidence of spillover effects of investments in
higher education on lower levels of schooling suggests that future, not just current opportunities

for schooling can yield returns for women in the marriage market.
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Chapter 2: Female Schooling and Child Marriage: Evidence from Nigeria’s

Universal Primary Education Policy

2.1 Introduction

Child marriage is a violation of human rights that severely limits a child’s development, well-
being, and future opportunities, and leaves lasting negative socio-economic impacts. The harmful
practice remains prevalent around the world, especially in developing countries, and dispropor-
tionately impacts women (UNICEF, 2015)." Levels of child marriage are highest in Sub-Saharan
Africa, at a prevalence of 35 percent, compared to 28 percent in South Asia, and 21 percent in Latin
America and the Caribbean.? Despite laws against it, child marriage persists due to poverty, insecu-
rity, and social norms, customs and religious laws that discriminate against women. Early marriage
has been strongly linked to several negative outcomes for women including higher school dropout
rates, reduced earnings and labor force participation (Chari et al., 2017; Corno, Hildebrandt, and
Voena, 2020; Field and Ambrus, 2008); early childbearing, poor maternal and infant health out-
comes, increased risk of sexually transmitted diseases and domestic violence, and lower autonomy
in household decisions (Jensen and Thornton, 2003; Kirdar, Dayioglu, and Kog¢, 2018; Wodon
et al., 2017). Preventing child marriage is a global priority, and understanding the determinants of
marriage timing can contribute to effective policy formulation in this regard.

Education for girls is often cited as one of the most effective ways of preventing or delaying
marriage before adulthood, due to the strong correlations between levels of schooling and the age
of marriage (Malhotra et al., 2011; Malhotra and Elnakib, 2021; Wodon et al., 2018). Educa-

tion can impact the timing of marriage in several ways. First, greater educational attainment can

'In 2021, 20% of women around the world aged 20 to 24 years were first married or in union before age 18, and
one in three girls in the developing world are married before the age of 18
Zhttps://data.unicef.org/topic/child-protection/child-marriage/
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delay marriage by increasing labor market returns, which raise the opportunity costs of marriage
and household production (Becker, 1981). Second, education may empower women by giving
them the knowledge and skills they need to make choices that improve their welfare and access
important opportunities (Duflo, 2012; Mocan and Cannonier, 2012). In the context of marriage,
education can empower women with the knowledge and confidence to make important life deci-
sions about if, when and whom to marry. It can also change their fertility preferences and increase
their autonomy over household decisions. Third, schooling is often incompatible with marriage -
girls are less likely to marry and give birth while in school due to the time commitment required,
financial dependence on parents, and difficulties in combining schooling with domestic responsi-
bilities (Black, Devereux, and Salvanes, 2011). Finally, additional time spent in school can then
delay the start of subsequent life phases that often precede marriage, such as getting a job (Koebe
and Marcus, 2022). The links between girls’ education and child marriage are complex, and may
also be bi-directional - dropping out of school may increase the risk of child marriage, but access
to education can also delay marriage timing (Malhotra and Elnakib, 2021).

This study examines the causal impacts of expanding access to primary education on the tim-
ing of marriage for girls in developing countries, using the introduction of a nationwide school
expansion reform - the 1976 Universal Primary Education (UPE) program in Nigeria as a natural
experiment (Osili and Long, 2008; Larreguy and Marshall, 2017; De Cao and La Mattina, 2019).
One of Africa’s largest government-funded expansions, the UPE provided six years of free primary
education for all children starting from age six, through substantive investments in new classroom
construction, teacher training, and teacher equipment. Sub-national regions with relatively lower
pre-reform primary enrollment rates received greater funding and inputs, creating geographical
variation in the implementation of the reform. By the end of the program in 1981, the UPE had
significantly increased both male and female enrollments, by 126% for boys and 159% for girls
respectively (Osili and Long, 2008).

Nigeria’s UPE program was one of several primary schooling expansion policies introduced

across Sub-Saharan Africa post-independence, including free tuition, and school construction pro-
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grams (Moussa and Omoeva, 2020). The education and labor market impacts of these education
expansion programs have been studied extensively, but the evidence on the marriage market returns
is limited (Duflo, 2001; Osili and Long, 2008; Ashraf et al. Understanding the causal link between
education and the timing of family formation is particularly important in developing countries
where early marriage is common, and often limits women’s subsequent human capital accumula-
tion, labor force participation, and other forms of self-actualization (Anukriti and Dasgupta, 2017;
Azcona and Bhatt, 2020; Cox and Fafchamps, 2007).

To assess the effect of the UPE program, I exploit the plausibly exogenous variation in access
to primary schooling across states and over time that occurred as a result of the UPE, using a
difference-in-differences strategy similar to Duflo (2001) and Larreguy and Marshall (2017). This
strategy exploits the variation in exposure to the UPE policy between cohorts of women over time
and across localities. The first source of variation is across states. States which had relatively lower
pre-UPE primary enrollment rates received greater program funding, and the program should have
larger effects in those states. The first difference compares the outcomes of women who were living
in states which received greater UPE inputs at the time of the reforms, with those who were not.
The second source of variation is across cohorts. Children aged six or younger in 1976 would have
been eligible and benefited the most from the program. The second difference compares outcomes
of women who were of primary school age at the start of the UPE with women who were beyond
primary school age, using the year of birth to determine eligibility. I estimate the causal impact of
the UPE program by comparing the outcomes of eligible and ineligible cohorts of women across
states with varying levels of program intensity.

Following Larreguy and Marshall (2017), I measure the intensity of the UPE across states
as the proportion of the female state population born between 1960 and 1969 that had not com-
pleted primary education in a local government area or LGA, using data derived from the 2009
Harmonized Nigeria Living Standard Survey (HNLSS). This empirical strategy relies on two key
assumptions - first, that the trend in the outcomes in both the high and low-intensity sub-regions

would have remained unchanged in the absence of the program, and second, that any variation in
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the primary enrollment rates is as a result of time-invariant characteristics of these sub-regions. I
present evidence in favor of these assumptions: I show common pre-program trends across low
and high treatment intensity regions and test the robustness of my results to potentially confound-
ing socio-economic variables or region-specific trends (Brudevold-Newman, 2021). I estimate
these models using a nationally representative sample of women by the Nigerian Demographic
and Health Surveys 2008 and 2013 compiled by IPUMS (Boyle, King, and Sobek, 2017).

My reduced-form estimates indicate that exposure to the UPE significantly increased educa-
tional attainment for women living in LGAs with low pre-UPE primary enrollment rates, and re-
duced their likelihood of being married as children. Otherwise put, a 1 standard deviation increase
in the intensity of the UPE for an LGA increases women’s schooling by 1.7 years, their educa-
tional attainment by half a level, and the likelihood of primary school completion by 12 percentage
points. Women who benefit from the reform are also more likely to attend and complete secondary
school, although the effect sizes are progressively smaller relative to the effect on primary school
completion. I show that these results are not driven by general upward trends in education, using
various placebo tests. I find a small negative impact of the UPE on the probability of marriage
before the age of 15 - a 6 percentage points reduction, however, the effects on the age of marriage
and the likelihood of marriage before 18 are not significant.

I also investigate the effects of women’s exposure to the UPE on selected characteristics of their
husbands that are commonly considered in marriage market decisions. Additional time spent in
school, and the resulting human capital could change women'’s preferences in the marriage market.
Table 2.2 shows that the UPE shifted the education distribution for exposed cohorts of women,
who might have then desired partners with more education, consistent with theories of positive
assortative mating. I find that moving from the lowest to the highest intensity LGA increases the
education of a woman’s husband by 3.6 years on average. Descriptive evidence suggests that these
are real gains in education rather than general equilibrium effects on the program. The spousal
education gap also increases, but there are no significant impacts on husbands’ age or the age gap

between spouses. The effects on the prevalence of polygamy, a common marriage trend in the
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region are not significant. Finally, I show that exposure to the UPE reduces fertility and increases
labor force participation. Women have fewer births, desire fewer children, and are more likely to
engage in paid work.

This paper contributes to the literature that examines the effects of public policies or programs
on the prevalence of child marriage. I show that a successful large-scale education program had
limited effects on the timing of marriage for the overall sample, although women living in the
relatively conservative northern region of the country delay both marriage and childbearing by two
years. I also examine the effects of the policy on a range of related marriage outcomes such as
spousal characteristics and women’s empowerment. Previous studies have found that increasing
income through unconditional cash transfers reduced child marriage (Baird, McIntosh, and Ozler,
2011), while others find that cash transfers conditioned on education increased marriage for girls
Figueiredo (2022). Reducing the costs of accessing education can also decrease the likelihood of
marriage (Angrist et al., 2002; Hallfors et al., 2015). Finally, education may also increase marriage
rates if it is valued in the marriage market. Agarwal, Bahure, and Javadekar (2023) and Ashraf et
al. (2020) show that the effects of education on marriage are influenced by cultural norms around
marriage practices, such as bride price or dowry payments.

This study is related more broadly to the literature that examines the relationship between
education and the marriage market (Becker, 1991; Chiappori, Iyigun, and Weiss, 2009; Goldin,
1992; Lafortune, 2013). Much of this evidence comes from studies that exploit quasi-experimental
variation in schooling in developed nations from the extension of compulsory schooling for cer-
tain cohorts, or interactions between the timing of birth (plausibly random and unmanipulable)
and age-at-school-entry rules (Anderberg and Zhu, 2014; Black, Devereux, and Salvanes, 2008;
Fort, Schneeweis, and Winter-Ebmer, 2016; Kirdar, Dayioglu, and Kog, 2018; Lefgren and Mcln-
tyre, 2006). I contribute to the related literature in developing countries that evaluate the impacts
of interventions that expand access to schooling for eligible cohorts - large-scale classroom con-
struction, tuition assistance, or provision of uniforms (Breierova and Duflo, 2004; Duflo, Dupas,

and Kremer, 2010; Hahn, Nuzhat, and Yang, 2018). Together, this evidence suggests that female
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schooling delays marriage and fertility, and increases partner education and income, but has little
effect on the probability of being married.

The remainder of the paper proceeds as follows. Section 2.2 provides an overview of the Nige-
rian Education System, and describes Nigeria’s UPE program in detail. Section 2.3 describes the
data. Section 2.4 presents the empirical strategy. Section 2.5 discusses the results and robustness

checks. Section 2.6 concludes the paper.

2.2 Context

Nigeria has the largest population in Africa and is the seventh most populous country in the
world, with a population estimated at over 200 million.> It is also one of the world’s largest
oil producers. Despite this abundance of human and natural resources, Nigeria remains one of the
poorest countries in the world. In 2018, around 40% of the population was living below the poverty
line, and life expectancy at birth was at 54 years (NBS, 2019). The gross primary enrollment rate
was 84% in 2016, but only 68% of the population is literate.

Nigeria is a multi-ethnic state with over 250 distinct ethnic groups, but three major ethnic
groups - the Hausa—Fulanis, Yorubas, and Igbos make up over 60% of the population. In terms
of religion, the country is roughly split equally into a predominantly Christian South and Mus-
lim North.* There are historical imbalances in economic development between the Northern and
Southern regions of the country, stemming from the period of British colonial rule. The South
is more educated, due to the influence of Christian missions during the British Colonial period,
unlike the Muslim North where secular Western education was discouraged.

Schooling officially begins at age 6 in Nigeria although underage and overage enrollment is
common. Children are expected to attend six years of primary school and three years of junior
secondary school which form the compulsory basic education requirement. Many children attend
private early childhood education centers. Although it is required by law, basic education comple-

tion is weakly enforced. Post-primary completion, students may continue for three years of senior

3The World Factbook: Nigeria. https://www.cia.gov/the-world-factbook/field/population
“https://data.worldbank.org/country/nigeria?view=chart
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Figure 2.1: Percentage of women aged 20 to 24 years old who were first married or in union before

18, by LGA
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Source: Authors computation using IPUMS-DHS 2018.

secondary education in either the vocational or academic tracks; and subsequently, two or more

years of tertiary education.

2.2.1 Child Marriage in Nigeria

Sub-Saharan Africa has some of the highest rates of child marriage in the world. Nearly four
in 10 young women in West and Central Africa are married before they turn 18 (UNICEF, 2022).
The largest share of child brides on the sub-continent is in Nigeria, where 43% of girls are married

before their 18th birthday, and 16% of girls are married before the age of 15 (NPC and ICF, 2019).
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Figure 2.2: Prevalence of child marriage in Nigeria by socio-economic characteristics

Wealth quintile Geo-political zones
100 60
£ 80 €
E N
7] 7]
o 40 - o 5 —
20 |
4] 0
Poorest Poorer Middle Richer Richest NiCentral  N/East NWest SfEast  SfSouth  S/West
Residence Highest educational level
150 100
- — ED
c c
o 100 ] -
; g«
e | IE—— e w -
20 e —
Urban Rural No Education Primary Secondary Higher
Spousal age gap Age at first birth
150 150
| § |
< 100 2 100
2 3
@ o
s s - N -
_ T T s S E— )
[} Firstbirth at Firstbirth at 18 or olde:
Younger Sameage 1-5years 6-10years 10+ years 18 or older

[ Married 18 or older B Married before 18
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The federal Child Rights Act adopted in 2003 prohibits child marriage and enforces a minimum
age of marriage of 18 for both men and women. However, 12 out of the 36 Nigerian states have
not adopted this legislation, and underage marriages are often conducted outside of the civil courts
under customary or Islamic Sharia laws (Human Rights Watch, 2022). Figure 2.3 depicts the rates
of child marriage across the various sub-regions of the country.

The practice of child marriage in Nigeria is rooted in discriminatory social norms and religious
beliefs, and poor socioeconomic conditions that disproportionately impact women and limit their
autonomy over their own lives (UN Women, 2018). Families living in poverty may marry their
daughters off early to reduce the economic burden, or to improve the socioeconomic status of the
family through bride price payments from the groom. Social norms that determine girls’ eligibility

for marriage based on the onset of puberty, and have strict expectations of sexual abstinence before
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marriage for women are also important factors. Many families marry off daughters at a young age
to reduce the risks of extra-marital sexual activity or pregnancies, in order to protect the family
honor.

Child marriage is most prevalent in the northern region of Nigeria where the poverty rate is
highest, educational attainment is relatively low, and Islamic Sharia law is practiced. Figure 2.1
indicates that girls are more likely to marry early if they live in rural areas and are from poorer
households. 80% of young women from the poorest households are married as children compared
to 10% of women from the richest households, and child marriage is more than twice as likely
to occur in rural areas (UNICEF, 2018; National Bureau of Statistics, 2017). Women who marry
earlier are also less likely to be educated, more likely to have their first child before they turn 18,

and often have larger age differences with their spouses.

2.2.2 Nigeria’s Primary Education (UPE) Policy

In the decades preceding the introduction of the UPE in 1976, there were significant imbal-
ances in education access and attainment across Nigeria. These disparities can be traced to re-
gional differences in colonial era policies when the British governed present-day Nigeria as three
semi-autonomous regions - East, West, and North, with a capital in Lagos (Csapo, 1983). While
Christian missions spread and rapidly established schools in the East and West regions, they were
discouraged from similar activities in the primarily Muslim Northern region, where Western-type
education was less accepted. Subsequent efforts to improve access to primary education also varied
across regions. The Western region successfully launched the first free primary education program
in Nigeria in 1955. Similar policies followed in the Eastern Region in 1957, and in Kano, a state in
the Northern region in 1960 (Bray, 1981; Csapo, 1983) with varying levels of funding and success.

Figure 2.2 depicts important discrepancies in the rates of primary school completion across the
country before the UPE began - women in the North of the country were less educated than in the
South of the country before the UPE began. According to DHS data, 85% of female respondents

of secondary schooling age (aged 12 - 18 years) at the time of the UPE launch had not completed
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Figure 2.3: Proportion of female respondents born 1960-1969 not completing primary school, by
LGA
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Source: Authors computation using IPUMS-DHS 2008 and 2013.

primary school in the north, compared to 53% of women in the south. The average years of
education for women in the northern region was 1.6 years, compared to 4.8 years in the South.>.
These patterns are also true for men even though they were more educated than women on average.

To address these regional imbalances, in 1974 Nigeria’s military federal government announced
the start of a nationwide Universal Primary Education (UPE) program, which was to officially be-
gin on September 1, 1976. Nigeria’s UPE has been described as “one of the most ambitious

projects in African history”, based on the scope of beneficiaries and magnitude of resources re-

The official age of primary school is 6 and takes 6 years to complete
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quired for school construction and teacher training (Bray, 1981).% The program promised six free
years of primary education for all students aged 6 years and older and planned to enroll all primary
school-aged children by 1981. In addition, there were plans to construct over 150,000 classrooms
by 1980, 65% of which were slated for the north; recruit 80,00 teachers and construct over 6000
classrooms for teacher training (Csapo, 1983). Funding allocations to states and regions were de-
termined on a needs basis reflecting prior enrollment rates and investments required to reach full
enrollment levels. States which had relatively lower enrollment rates and school inputs before the
UPE began received greater capital funds for classroom construction(Osili and Long, 2008).

The UPE resulted in an unprecedented expansion of primary school enrollments. Over 8.2
million pupils enrolled in 1976 compared to an expected 6.4 million; and the number of primary
school students increased from 4.4 million in 1974 to 13.8 million by 1981 when the program
ended (Osili and Long, 2008; Oyelere, 2010). The UPE substantially increased both male and
female enrollments, by 126% for boys (from 60.3 million in 1974 to 136.8 million in 1981), and
by 159% for girls (from 40.3 million in 1974 to 104.7 million in 1981).

Despite this success, the program was short-lived due to a decline in government revenues and
major challenges with implementation (Csapo, 1983). Enrollment was seriously underestimated
due to a reliance on the imprecise 1963 census and over-age enrollments, which in turn led to a
shortage of qualified teaching staff. The government also underestimated the financing required
for classroom construction, teacher recruitment, and other program costs. Rising inflation and
declining petroleum revenues placed fiscal pressure on the government, and by 1978 the federal
government had begun to transfer responsibilities for funding schools to the local governments.
The program officially ended in 1981. Subsequently, universal access to education continued to
be a policy priority and enrollment rates remained stable in the years after the program, but many
states introduced tuition fees in public primary schools once again. Recent empirical studies have
found that the UPE significantly increases years of education for women in the exposed cohorts

(Osili and Long, 2008; Larreguy and Marshall, 2017).

See A.B.4 for full details of UPE expenditure allocations in 1976.
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2.3 Data

My primary data source is the Nigerian Demographic and Health Surveys (NDHS), a nation-
ally representative sample survey of randomly selected women aged 15-49 and members of their
households on various population and health topics. I access this data via the IPUMS-DHS (In-
tegrated Public Use Microdata Series - Demographic and Health Surveys), using the extracts for
women and their husbands (Boyle, King, and Sobek, 2017). I pool data from the 2003, 2008, 2013,
and 2018 waves to form a repeated cross-section.” I match geo-located DHS data by cluster with
geo-spatial data on Nigeria’s state and LGA administrative boundaries.®

Sample Restrictions. I restrict the sample to individuals born before 1980, to capture the
cohort of individuals who were educated before and during the reforms. The first cohort that was
eligible for the reform was born in 1970, assuming a primary school starting age of six years old,
although over and under-age enrollment is common. Since the program ended in 1981, individuals
born post-1980 should not have been eligible to participate. The youngest respondent in the sample
is 22 years old and thus is assumed to no longer be attending primary school. To reduce the risk of
survivor bias or selection in the estimated marriage outcomes, I examine the effects of the UPE on
the sample of ever-married women, including currently married, divorced, separated, and widowed
women, around (95% of the total sample).

Education is the main explanatory variable, which I measure both in terms of years of school-
ing and levels of education attained - at least completed primary, at least completed secondary, and
higher education.

Marriage. The primary outcome of interest is the likelihood of child marriage, which I mea-
sure using a binary variable equal to 1 if a woman was first married before her 18th birthday. I
also measure the likelihood of marriage before age 15. In addition, I consider several proxies for

marriage quality, including polygamy, spousal age and education gaps, and the incidence of do-

7Six waves of the survey data are available — for 1990, 1999, 2003, 2008, 2013, and 2018. The first two waves do
not include state-level data on the locations of respondents, which is required for estimating the geographical variation
in exposure

8Data downloaded from the Database of Global Administrative Areas (GADM) a high-resolution database of
country administrative areas. https://gadm.org
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mestic violence. Polygamy is a binary variable that equals one if a woman is in a polygamous
union, that is, married to a man who has more than one wife. Spousal age or education gap is
the difference between a woman’s age, or years of schooling, and that of her husband. I construct
measures of attitudes towards domestic violence and the incidence of domestic violence following
La Mattina (2017). Domestic violence is an indicator variable that takes a value of 1 if a woman has
experienced any form of aggressive behavior from her current or previous partner in the past year
preceding the survey. The survey categorizes acts of violence as primarily physical, emotional, and
sexual.” Attitudes to domestic violence is a binary variable that equals one if a female respondent
believes that wife beating is justified for either of the following reasons: if a woman neglects the
children, argues with her husband, refuses sex, burns food, or goes out without permission.

Table 3.2 presents summary statistics for the final estimation sample of up to 45,148 women,
from 631 of Nigeria’s 774 local government areas. The average woman in the sample is 38 years
old and has 5 years of schooling (or primary education) on average. Respondent’s husbands are
older (49 years) and the average spousal age gap is 10 years. Men are slightly more educated (6
years of schooling or some secondary education) on average. Around 72% of sampled women
lived in LGAs with limited primary completion rates in the decade preceding the reforms. Most of
the sampled women are currently married or were married previously, and 40% are in polygamous
unions. On average, sampled women were first married by age 18, and have 5 children. The
spousal education gap is two and a half years on average. Around 30% of sampled women report
having experienced domestic violence. Two-thirds of the sample live in a rural area. The key

variable definitions are described below.

Physical violence includes pushing, shaking, throwing something, slapping, twisting an arm, punching with a fist
or something harmful, kicking or dragging, attempting to strangle or burn, threatening with a weapon, attacking with
a weapon, and hurting the face. Emotional violence includes being humiliated, threatened with harm, insulted, and
made to feel bad by her spouse. Sexual violence includes being threatened with unwanted sexual intercourse, forced
to have unwanted sexual intercourse, or perform other unwanted sexual acts
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Table 2.1: Summary Statistics

N Mean g[e(i/ Min Max
Marriage Outcomes
Ever married 45148 0.96 0.19 0 1
Age at first marriage 43476 18.59 544 4 48
Married before 15 45148 0.24 043 0 1
Married before 18 45148 0.49 0.50 O 1
Polygamous union 39288 0.38 049 O 1
Husband’s year of education 41526 6.37 595 0 21
Spousal age gap 39113 10.50 7.65 -30 62
Total children ever born 45148 5.37 3.00 0 18
Spousal education gap 41504 2.78 372 0 20
Experienced domestic violence 23637 0.30 046 O 1
Justifies wife beating 44882 0.40 049 0 1
Education
Woman’s years of education 45120 5.25 551 0 22
No education 45148 0.44 0.50 O 1
Primary education 45148 0.50 0.50 0 1
Secondary education 45148 0.24 042 0 1
Higher education 45148 0.10 030 O 1
UPE Reform
Post-UPE 36126 0.87 034 0 1
UPE Intensity 43732 0.79 027 0 1
Controls
Woman’s age 45148 38.62 6.45 22 49
Urban Resident 45148 0.37 048 O 1
Year of birth 45148 1972.19 593 1953 1980
Survey year 45148 2011.15 4.70 2003 2018

Notes: Data Source - Nigeria IPUMS-DHS 2003, 2008, 2013 and 2018
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2.4 Empirical Analysis

To identify the causal effect of education on child marriage, I exploit the cohort and region-
specific variation in access to primary schooling across Nigeria due to the UPE, following a
difference-in-differences approach used by Osili and Long (2008) and Larreguy and Marshall
(2017). Cohort-specific variation is determined by the individual’s age at the time of program
implementation. The UPE targeted all children of primary school age, and the official school start-
ing age is six years. Thus children who were born after 1969 (aged six years or older in 1976 when
the UPE was launched) should have been directly exposed to the program. Children who were
born between 1960 and 1964 (aged 12 to 16 years old or older in 1976) form the control group,
accounting for the prevalence of delayed entry or over-age enrollment in the study context.

The region-specific variation comes from differences in the intensity of implementation of
the UPE across Nigeria. In line with the goal of universal primary enrollment, states with lower
pre-UPE primary enrollment (northern and eastern states) received greater program investments,
and the potential impact of the program should be greater in these higher-intensity areas. However,
state expenditure does not fully capture within-state variation in implementation (see Table A.B.4).
Following (Larreguy and Marshall, 2017), I define program intensity as the difference between the
actual and ideal primary enrollment in the population, proxied by the proportion of women in a
local government area (LGA) born in the decade before the reform (1960 — 1969) who had not
completed primary schooling. Figure 2.4 shows the distribution of intensity across LGAs. A third
of the women in my sample live in LGAs with near-universal primary completion rates.

I estimate the reduced form effects of differential exposure to UPE reforms using the following

difference-in-differences regression specification:

M;cir =Bo + B1Post — UPE;. + BaIntensity;; + B3(Post — UPE;. * Intensity;;) + B4Xic
2.1)

+ Ve + 01+ s + Eiciy
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Figure 2.4: UPE Intensity Distribution by LGA

Density

Intensity

Source: IPUMS-DHS. The figure shows the kernel density distribution of UPE intensity across LGAs of
the sampled women

where M;.;; is the marriage outcome variable for woman 7 in cohort ¢ in state / in time f;
Post — UPE,. is a binary indicator for whether a woman was born after 1969 and thus eligible to
benefit from the reform; Intensity;; is an indicator of the intensity of exposure to the reform in the
woman’s place of residence, constructed as 1 — Primary, where Primary represents the proportion
of women in the LGA born between 1960 and 1969 who completed primary schooling; y,. and &;
are the cohort and state fixed effects which account for time invariant differences in responses of
cohorts and states to the UPE; u; represents survey fixed effects; X;.; is a vector of covariates such
as urban residence, ethnicity, and religion included to improve the precision of the estimates; 33 is
the reduced form estimate of the effects of the UPE on the outcome of interest; and ¢;.; is the error
term. Standard errors are clustered by the state in all estimations to account for serial geographic

correlation.
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Figure 2.5: Trends in Education and Marriage by LGA
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Source: IPUMS-DHS. The graphs show trends in educational attainment and marriage timing for sampled
women over time. Each dot represents the average years of education, or age at marriage of women by
cohort in high and low UPE intensity regions. 1970 is the year of birth of the first eligible cohort. Trends
across UPE intensity categories are shown by polynomial curves. High-intensity regions are non-western
states which had significantly lower pre-reform enrollment rates and received greater UPE funding.
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This identification strategy relies on an assumption of parallel trends - that trends in outcomes
M,;.;; would not have differed across localities with different UPE intensities in the absence of the
reforms. If this assumption holds, then any differences in outcomes between the exposed and un-
exposed cohorts can be attributed to the UPE reforms. Figure 2.5 shows similar pre-reform trends
in education and timing of marriage outcomes in both high and low-intensity regions, providing
preliminary evidence of parallel trends and the differential impact of the UPE across regions. I
present further evidence in favor of the identification assumptions and examine the robustness of
my results to these threats in section 2.5.

A second assumption is that there are no other policies at the time of the UPE which might have
impacted states which received high and low-intensity inputs in different ways. Osili and Long
(2008) find that the effects of the UPE reforms are robust to controlling for other public policies at
the time which might have impacted education such as the expansion of the civil service labor force
and wages.!® While some studies have used the UPE as an instrumental variable for education, it
is plausible that the reforms could have impacted marriage through channels other than increased
educational achievement. For instance, time spent in school could have impacted the marriage age
for both men and women in different ways, altering the spousal age gap and matching patterns in
the marriage market. Thus I restrict my main analysis to reduced-form estimates, which give the
average effects of the UPE reforms on educational attainment and various marriage indicators.

Finally, the changes in marriage outcomes could be the results of changes in the quality rather
than the level of education attained. However, detailed accounts of the implementation of the
UPE reforms note that the unplanned influx in enrollment and resulting financing deficit led to a
decrease in the quality of inputs in terms of teacher qualifications, classroom environments, and
class size. (Oyelere, 2010; Csapo, 1983).

Information on a woman’s place of birth is not available, so instead I map women to LGAs
using their current place of residence as a proxy, assuming that at the time of the survey, a woman

was residing in the same locality as that in which she received primary education. A significant

19T am not able to include these controls in my regression specification due to data limitations.
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proportion of the sample were long-term residents - 35% of the sampled respondents had always
lived in their current place of residence, 62% had lived there for 30 or more years, and 52% of
the youngest cohort of sampled women had always lived in their current residence. Furthermore,
the Nigeria 2010 Internal Migration Survey notes that around half of internal migrants moved
for work and that 75% of internal migration was within between urban-urban or rural-rural in
areas that would have had similar UPE intensity scores, which makes internal migration a less
plausible source of bias (Larreguy and Marshall, 2017).'! This data suggests that positive selection
from internal migration may not bias the results, nevertheless, I conduct several robustness tests
to address any concerns that there might be systematic differences in marital patterns between

migrants and non-migrants in section 2.5.

2.5 Results

My results indicate that exposure to the UPE significantly increased educational attainment for
women living in LGAs with low pre-UPE primary enrollment rates, and reduced their likelihood

of being married before age 15. I begin by describing the effects of the UPE on schooling.

2.5.1 Impact of the UPE on women’s education

Table 2.2 shows that the UPE improved education outcomes for women who were affected by
the program. They obtained more years of schooling and were more likely to complete primary
and secondary schooling. Columns (1) and (3) show that moving from the lowest to the highest
intensity LGA increased women’s years of education by 4.5 years, and their educational attainment
increased by 1.5 levels. Otherwise put, a 1 standard deviation increase in the intensity of the UPE
for an LGA (+0.37) increases women’s schooling by 1.7 years (0.37 x 4.527), and their educational
attainment by half a level. Columns (4) through (6) show the effects of the UPE on the probabilities

of attaining different levels of education. Column (4) shows that the UPE increased the likelihood

"Similarly Osili and Long (2008) note that two-thirds of the 1999 DHS sample never moved. Larreguy and Mar-
shall (2017) also notes that only 23% of respondents in the Harmonized National Living Standards Surveys (HNLSS)
had moved, and 40% of this was intra-state movement
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Table 2.2: Effect of UPE Exposure on Education - First Stage

(1) ) 3) @) 5) (©)
Some Completed
Years of  Years of Completed Secondary  Secondary
schooling schooling Education Primary or more  or more or more
Post-UPE
X Intensity 4.527%** 1.445%%* 0.337%** 0.441%%*  (.25]%***
(0.666) (0.224) (0.054) (0.063) (0.075)
Placebo
X Intensity 0.143
(0.567)
Intensity S7.788%F% Q. 325% %%k D 4QQF** -0.533%** -0.732%*%  -(.528%**
(0.521) (0.492) (0.179) (0.061) (0.045) (0.059)
Observations 34877 4709 34895 34895 34895 34895
Outcome mean 5.44 3.68 1.79 0.51 0.35 0.25
Outcome SD 5.55 5.05 1.82 0.50 0.48 0.43
Instrument mean 0.68 0.21 0.68 0.68 0.68 0.68
Instrument SD 0.37 0.37 0.37 0.37 0.37 0.37
First-stage F'— statistic 46.2 0.1 41.8 38.8 48.6 11.1

Notes: Data: Nigeria IPUMS-DHS 2003, 2008, 2013, 2018. Post-UPE is an indicator that takes the value of one if
a woman was born in 1970 or later. Intensity is the proportion of sample women born in 1960-1969 and living in
a local government area (LGA) who had not yet completed primary school, and ranges from O (lowest intensity) to
1(highest intensity). Education is a categorical variable that corresponds to no education, 1 is incomplete primary,
2 is complete primary, 3 is incomplete secondary, 4 is complete secondary, and 5 is higher education. Columns (3)
through (6) represent the probabilities of at least completing primary schooling, obtaining some secondary schooling,
and completing secondary schooling, respectively. The sample is restricted to women born before 1980. Regressions
include state-specific cohort trends for cohorts affected and unaffected by UPE; and controls for ethnicity, religion,
rural-urban status, birth cohort, state, and survey year. State-clustered standard errors are in parentheses. The
placebo test uses 1968 as the reform year and restricts the sample to those born before between 1960 and 1967.
**E% p<0.01, ** p<0.05, * p<0.10.
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that a woman at least obtained primary schooling, a key goal of the reforms. Specifically, a 1
standard deviation increase in the intensity of the UPE for an LGA increases the likelihood of
primary school completion by 12 percentage points. Columns (5) and (6) show that the effects
of the reforms extended beyond primary schooling - women who benefit from the reform are also
more likely to attend and complete secondary school, although the effect sizes are progressively
smaller relative to the effect on primary school completion.

These effects are sizeable and within the range of magnitude of results of recent studies which
estimate the causal impact of Nigeria’s UPE using the same identification strategy. For example,
De Cao and La Mattina (2019) finds that the UPE reform increases women’s completed years of
education by 2.1 years, and Larreguy and Marshall (2017) finds that it induces 0.2 more levels of
education for a 1 standard deviation increase in intensity for an LGA.

I also conduct placebo tests to verify that these results are not driven by general upward trends
in education using a sample of women who were too old to benefit from the reform. Using 1964
as a placebo reform, and restricting the sample to those born between 1960 and 1967 (aged 9-16
in 1976 and plausibly unaffected by the reforms), Column (2) of Table 2.2 shows that there is no

significant effect of the UPE on years of schooling, supporting the assumption of parallel trends.

2.5.2 TImpact of the UPE on the prevalence of child marriage

I present the effects of the UPE on the main outcome - the timing of marriage in table 2.3.
Panel A shows simple correlations from the OLS estimation of the effects of education on the
age of marriage. The estimates indicate that education increases the age of marriage, and reduces
the likelihood that women are married as teenagers. However, these estimates are likely biased,
given that education is potentially correlated with unobserved characteristics which also impact
the timing of marriage. Conversely, the reduced form estimates in column (1) of Panel B show
that exposure to the reform does not impact the age of marriage, the coefficient is positive but
not statistically significant. Similarly, column (2) shows a reduction in the likelihood of marriage

before the age of 18 is negative but not significant.
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Table 2.3: Effect of UPE Exposure on Timing of Marriage

(1) (2) 3)
Age at Married Married
first union before 18 before 15

Panel A: OLS

Education 0.877***  -0.067*** -0.034**%*
(0.070) (0.002) (0.003)
Observations 34565 34565 34565
Outcome mean 18.69 0.50 0.24
Outcome SD 5.44 0.50 0.43
Panel B: Reduced Form
Post-UPE x Intensity 0.696 -0.021 -0.056**
(0.767) (0.054) (0.022)
Observations 33367 33367 33367
Outcome mean 18.69 0.50 0.24
Outcome SD 5.44 0.50 0.43

Notes: Data: Nigeria IPUMS-DHS 2003, 2008, 2013, 2018. Post-UPE is an
indicator that takes the value of one if a woman was born in 1970 or later.
Intensity is the proportion of sample women born in 1960-1969 and living in a
local government area (LGA) who had not yet completed primary school and
ranges from O (lowest intensity) to 1(highest intensity). Education is a cate-
gorical variable that corresponds to no education, 1 is incomplete primary, 2 is
complete primary, 3 is incomplete secondary, 4 is complete secondary, and 5 is
higher education. The sample consists of ever-married women, including cur-
rently married, divorced, separated, and widowed women, around (95% of the
total sample). Regressions include state-specific cohort trends for cohorts af-
fected and unaffected by UPE; and controls for ethnicity, religion, rural-urban
status, birth cohort, state, and survey year. State-clustered standard errors are
in parentheses. **** p<(.01, ** p<0.05, * p<0.10.

However, column (3) shows that exposure to the reforms reduces the likelihood of marriage
before age 15. Moving from the lowest to the highest intensity LGA reduces the probability of
marriage before the age of 15 by 6 percentage points. A possible explanation for why we only ob-
serve an effect at a younger age is that the effects of the additional time spent in school on delaying
marriage wane the farther along individuals are from the age of primary school completion.

Prior evidence on the effects of primary schooling expansion policies on the age of marriage
in sub-Saharan Africa is mixed. In a multi-country study of the effects of eliminating tuition fees,
Koski et al. (2018) find modest average effects on the prevalence of child marriage across the

eight treated countries. The prevalence of marriage before the age of 15 and 18 declined by an
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average of 1 percentage point respectively. Moussa and Omoeva (2020) find that UPE programs in
Ethiopia, Malawi, and Uganda lowered the probability of teenage marriage and/or cohabitation by
3.5-13.7 percentage points. Keats (2018) shows that free primary education in Uganda reduces the
probability of marriage by age 15 by more than 14 percent and by age 20 by almost 5 percent. In
Kenya, a policy that lengthened the duration of primary school by one year led to the postponement
of marriage and lowered the fraction of women who began childbearing at the age of 20 by 8.4

percentage points (Chicoine, 2012).

2.5.3 Impact of the UPE on spousal characteristics

I have presented evidence that exposure to the UPE increased educational attainment for women,
but did not affect overall age at marriage, although women are less likely to be married before the
age of 15. I now discuss the effect of women’s exposure to the UPE on the characteristics of their
husbands. Additional time spent in school, and the resulting human capital could change women’s
preferences in the marriage market. Table 2.2 shows that the UPE shifted the education distribu-
tion for exposed cohorts of women, who might have then desired partners with more education,
consistent with theories of positive assortative mating.

Simultaneously, the pool of eligible spouses might also be changing, since the UPE also po-
tentially impacted men who were young enough to benefit from the program. Column (1) of Table
2.4 shows that moving from the lowest to the highest intensity LGA increases the education of a
woman’s husband by 3.6 years on average. These gains in husband’s education could reflect the
general equilibrium effects of the UPE, where women who gained more education as a result of the
UPE are able to attract higher quality spouses than women in the control group without any corre-
sponding changes to men’s educational attainment. This might be plausible if, given the large age
differences between spouses, the reforms only impacted the female side of the marriage market,
at least initially. However, analysis of NDHS data shows that of the cohort of women who were
of primary school age (aged 6-12) at any point during the UPE reforms (1976-1981), 32% were

married to men who were also young enough to have also benefited from the reforms, compared
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to 48% of women in the control cohort, suggesting that these effects represent, at least in part, real
gains in education for men who were exposed to the UPE.

The spousal education gap also increases, since exposure to the UPE increases schooling for
both women and their husbands. Column (2) shows that moving from the lowest to the highest
intensity LGA increases the spousal education gap by 1.2 years. I then examine the effects of
the UPE on the spousal age gap. Women in the sample are on average, ten years younger than
their spouses. Panel A of columns (3) and (4) shows negative correlations between education and
husbands’ age, and a reduction in the spousal age gap, however, the reduced form estimates in
Panel B are not significant.

The evidence on the effects of education on assortative mating in developing countries is mixed.
For instance, Hahn, Nuzhat, and Yang (2018) finds that the husband’s education increased by 0.718
years on average as a result of an additional year of female education generated by the Female
Secondary School Stipend Program in Bangladesh. In Uganda, Keats (2018) finds no evidence
of assortative mating - husbands’ education appears to play no mediating role in the effects of
eliminating primary school fees on fertility and child health. In Kenya Chicoine (2012) show that
extending primary school did not impact the age difference between spouses and that the 0.4 years
reduction in the marital education gap was a result of women’s education increasing, rather than
men, whose education stayed the same on average.

I also examine the effects of the UPE on the likelihood that a woman is married to a man with
other wives. Polygamy is a widespread practice in Nigeria - 64% of the women in the sample
who were married before 18 were in a polygamous union. André and Dupraz (2023) notes that
education can influence polygamy through the transformation of cultural norms around marriage
practices, by empowering women and reducing their economic dependence on marriage, and by
altering the marriage market returns to education. Though I observe a negative correlation between
women’s education and polygamy in Panel A of column (5), the reduced form estimates in Panel
B are not significant. Similarly, Fenske (2015) found no causal effect of education expansion pro-

grams in Nigeria, Zimbabwe, Sierra Leone, and Kenya on polygamy. However a more recent study

56



Table 2.4: Effect of UPE Exposure on Spousal Characteristics

(1) () (3) 4) 5)
Husbar}d’s Education Husband’s Age
education gap age gap Polygamy
Panel A: OLS
Education 1.875%**  _0277*** -0.760%** -0, 745%** _(0.04]%**
(0.043) (0.083) (0.065) (0.064) (0.003)
Observations 32938 32923 31369 31369 31497
Outcome mean 6.61 2.83 47.86 10.43 0.37
Outcome SD 5.95 3.75 9.88 7.64 0.48
Panel B: Reduced Form
Post-UPE X Intensity 3.637**%  1.156%*%* -0.762 -0.707 -0.034
(0.520) (0.392) (0.877) (0.852) (0.039)
Observations 31832 31818 30288 30288 30412
Outcome mean 6.64 2.83 47.78 10.42 0.37
Outcome SD 5.95 3.74 9.90 7.66 0.48

Notes: Data: Nigeria IPUMS-DHS 2003, 2008, 2013, 2018. This table reports the effects of exposure to
Nigeria’s UPE program on spousal characteristics, using the DID models described in equation 1.4. Edu-
cation in the OLS model is measured in levels of attainment. A husband’s education is measured as years
of schooling. The education gap is the difference between the husband and wife’s years of schooling. The
age gap is the difference between the husband and wife’s age in years. Polygamy is the probability that a
woman’s husband has additional wives. The sample consists of ever-married women, including currently
married, divorced, separated, and widowed women, around (95% of the total sample). Regressions include
state-specific cohort trends for cohorts affected and unaffected by UPE; and controls for ethnicity, religion,
rural-urban status, birth cohort, state, and survey year. State-clustered standard errors are in parentheses.
*Hk* p<0.01, ** p<0.05, * p<0.10.

of a school construction program in Cameroon by André and Dupraz (2023) finds that education

increases the likelihood of being in a polygamous union for women by 6.6 percentage points.

2.5.4 TImpact of the UPE on other fertility and occupational outcomes

Education and the timing of marriage are both closely related to fertility and labor market deci-
sions for women. Analysis of the sample shows that on average, the age at first marriage typically
precedes the first birth by a year, and 37% of women’s first sexual intercourse was at their first
union. Furthermore, education can increase women’s awareness and use of contraceptive options;
and school attendance may reduce the time and opportunities available to engage in sexual activity,

thus delaying or preventing adolescent pregnancies. Education also increases labor market oppor-
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Table 2.5: Effect of UPE Exposure on Women'’s Fertility, Marital and Occupational Outcomes

(D (2) 3)
Age at Age at Number
first intercourse first birth  of children

4) (5)
Ideal Paid
children work

Panel A: OLS

Education 0.60] *** 0.765%**  _(0.336*** -0, 771%** (.040%**
(0.036) (0.080) (0.026) (0.123) (0.005)
Observations 34457 33451 34565 34565 34565
Outcome mean 17.25 20.10 5.35 12.21 0.59
Outcome SD 391 4.88 2.83 17.04 0.49
Panel B: Reduced Form
Post-UPE X Intensity 0.613 -0.118 -0.699** -4.831** 0.099*
0.421) (0.740) (0.259) (2.204) (0.058)
Observations 33259 32278 33367 33367 33367
Outcome mean 17.27 20.11 5.32 12.31 0.59
Outcome SD 3.93 4.89 2.82 17.20 0.49

Notes: Data: Nigeria [IPUMS-DHS 2003, 2008, 2013, 2018. This table reports the effects of exposure to
Nigeria’s UPE program on fertility, marital and occupational experiences, using the DID models described
in equation 1.4. Education in the OLS model is measured in levels of attainment. Justification of intimate
partner violence measures the likelihood that a woman justifies domestic violence for one of several reasons.
Experience of domestic violence included physical, emotional, and sexual violence. Paid work represents
work for which women are paid in cash only. The sample consists of ever-married women, including currently
married, divorced, separated, and widowed women, around (95% of the total sample). Regressions include
state-specific cohort trends for cohorts affected and unaffected by UPE; and controls for ethnicity, religion,
rural-urban status, birth cohort, state, and survey year. State-clustered standard errors are in parentheses.

k% p<(.01, ** p<0.05, * p<0.10.

tunities, which in turn raises the opportunity cost of childbearing and shifts women’s preferences

towards investing more resources into fewer children (Black, Devereux, and Salvanes, 2008; Ferré,

2009; Hahn, Nuzhat, and Yang, 2018).

I test these hypotheses by examining the impacts of the UPE reforms on fertility preferences

and occupational outcomes. Table 2.5 shows exposure to the UPE reforms has no impact on the age

at first intercourse or birth, but reduces both the ideal and actual number of children that women

have, suggesting changing fertility preferences. Columns (3) and (4) show that women have 0.7

fewer births, and desire 4.8 fewer children overall. This result is consistent with an earlier study

of the UPE on fertility by Osili and Long (2008), which finds that the program leads to a 16%

reduction in births before age 25. Finally, column (5) shows that the probability of engaging in
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paid work increases by 10 percentage points.

2.5.5 Robustness Checks

I show that my results are robust to potential violations of the key identifying assumptions of
my estimation strategy, including the parallel trends assumption, and the exclusion restriction. I
focus on the key outcome variables - the age at first marriage and the likelihood of adolescent
marriage. Panel A of table B.1 is the base specification for the main outcome variables. Panel B
shows that excluding state-specific trends does not materially change the results. This addresses
concerns that the results are driven by long-run trends in education or marriage outcomes, where
education might be improving due to the convergence of lower-intensity LGAs, rather than due to
the UPE.

An important concern is that the results may be driven by selective migration, if respondents
moved from low to high-intensity states or vice versa to participate in the program and there are
systematic differences between migrants. According to Nigeria’s 2010 Internal Migration Survey
(Migration Nigeria and Isiugo-Abanihe, 2016), 23 percent of the sampled population of Nigeri-
ans were migrants, having changed residence within 10 years. I address these concerns in several
ways, as shown in Panels C through F. First, I restrict the sample to women born before the UPE re-
forms. Second, I exclude states with high internal-migrant populations from the analysis.!? Third,
I exclude LGAs with high population density and LGAs with a high population density exceeding
500,000 in 2006.'3 Finally, I restrict the sample to respondents who report that they have always
lived at their current places of residence. The results in Panels C through E show that these alter-
native sample specifications do not materially impact the main estimates. The results in Panel F

are not significant, likely due to the relatively small sample.

12Excluded states include Lagos, Rivers, and the Federal Capital - Abuja.
BExcluded LGAs include Abuja Municipal, AdoOdo/Ota, Ajeromi/Ifelodun, Alimosho, Ifo, Ikorodu, Kosofe,
Maiduguri, Mushin, Nassarawa, Ojo, Oshodi/Isolo, Port Harcourt, and Surulere
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2.5.6 Heterogeneity Analyses

Nigeria is a diverse multi-ethnic and multi-religious nation-state. There are also significant so-
cial, economic, and cultural differences between the northern and southern regions of the country.
Northern Nigeria is a predominantly Muslim region dominated by the Hausa-Fulani, a dominant
ethnic group. As discussed in section 1.2, and depicted in figure 2.2, there are significant educa-
tional disparities, with the North being relatively disadvantaged compared to the South. Further-
more, child marriage is most common in the North West and North East of Nigeria, where 68%
and 57% of women aged 20-49 were married before their 18th birthday, and especially among the
Hausa ethnic group (National Bureau of Statistics, 2017) Table B.2 suggests that there is signifi-
cant sub-group variation in the effects of the UPE across regions. Women living in the South show
a greater increase in schooling, but the effects on marriage age are larger in the North and highly
significant. Women in the north delay marriage and childbirth by two years upon exposure to the
UPE and are significantly less likely to be married before 18.

I examine heterogeneous effects across different ethnic and religious groups. In a multi-ethnic
and multi-religious state like Nigeria, political power and economic resources are often monop-
olized by the dominant groups, resulting in the marginalization of minority ethnic groups or re-
ligions. Thus UPE allocations might have been prioritized for certain regions or segments of the
population based on ethnoreligious affiliations. I test this theory by examining the effects of the
UPE on women who belong to majority ethnic groups or religions.'* The results are mixed. Panels
B and C show that the effect on women’s schooling observed in Panel A is largely driven by major-
ity ethnic groups, but effect sizes are similar across majority and minority ethnic groups for men.
Columns 3 through 5 show the effects of the UPE on the timing of marriage and childbirth, and
also indicate important differences across ethnic groups. Here, the effects of the UPE on the tim-
ing of marriage and childbirth are not significant in the main sample, but are size-able and highly

significant in the minority group, while the majority group effects are small and not statistically

“Majority ethnic groups are Igbos, Hausa-Fulanis, or Yorubas. The majority of religions are defined as Islam or
Christianity.
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significant. Panels D and E also reveal significant heterogeneity in the effects of the UPE across
religious affiliations. The results in Panels D and E are similar in magnitude and direction to the
main sample, except for the age at first birth, which is now significant and suggests a 2.5-year

delay in childbearing when Christian women move from the lowest to the highest intensity LGA.

2.6 Conclusion

Several countries in Africa implemented policies to expand access to primary schooling post-
independence. This study demonstrates the impact of an education expansion reform on educa-
tional attainment and marriage outcomes for women. Nigeria’s 1976 universal primary education
program was an ambitious large-scale project which significantly increased enrollment through
tuition-free policies, increased funding for classroom construction, and other inputs. Marriage is
common practice in much of Sub-Saharan Africa, and this policy provides an opportunity to study
how marriage patterns respond to a human capital shock for women.

Exploiting the variation in the intensity of the program by place of residence and year of birth, I
implement a difference-in-differences strategy to estimate the average causal effect of the UPE on
education and marriage outcomes for women. I find that women who were exposed to the reforms
acquired more schooling, but there are no effects on the age of marriage, although the probability
of marriage before 15 reduces. I show evidence of other marriage outcomes - men’s education
increases, as does the spousal education gap, and women have fewer children and are more likely
to be engaged in paid work.

This paper expands our knowledge of the long-term consequences of exposure to education
expansion programs on individual marriage market outcomes. Understanding matching patterns
and resulting household outcomes is important for formulating policies aimed at reducing child

marriage, and improving gender equality for women in developing countries.
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Chapter 3: Civil Conflict and Family Formation: The long-term legacies of

the Biafran War

3.1 Introduction

Civil wars have had immediate devastating consequences for many nations around the world in
the past half-century, including mass causalities and high mortality rates, loss of livelihoods, prop-
erty and public infrastructure, food shortages, and population displacement (Akresh and Walque,
2008; Akresh, Caruso, and Thirumurthy, 2014; Blattman and Miguel, 2010; Bundervoet, Verwimp,
and Akresh, 2009; Valente, 2014).! The evidence on long-term aggregate impacts is inconclusive,
however, a size-able literature has shown that the costs of war exposure to individuals, particularly
early in life can persist long after conflicts end (Akbulut-Yuksel, Khamis, and Yuksel, 2013; Saing
and Kazianga, 2020; Shemyakina, 2013).2 Recent evidence has linked exposure to civil conflict
with poorer adult health outcomes (Akresh et al., 2012; Akresh, Caruso, and Thirumurthy, 2014;
Akresh et al., 2023; Bundervoet, Verwimp, and Akresh, 2009; Currie and Vogl, 2013; Islam et
al., 2017), lower educational attainment (Akresh and Walque, 2008; Briick, Di Maio, and Miaari,
2019; Ichino and Winter-Ebmer, 2004; Leon, 2012; Merrouche, 2011; Shemyakina, 2011), and re-
duced earnings and lower labor market participation (Akbulut-Yuksel, Khamis, and Yuksel, 2013;
Goldin and Olivetti, 2013; Islam et al., 2016).

War exposure may also impact men and women differently, both in terms of human capi-
tal accumulation as well as important choices about when and with whom to start a family, and

subsequent interactions with partners (Akbulut-Yuksel, Khamis, and Yuksel, 2013; Autor, Dorn,

'Most nations have experienced internal civil conflict since 1960, and twenty percent of nations have experienced
at least ten years of civil war between 1960 and 2006 (Blattman and Miguel, 2010; Elbadawi and Sambanis, 2000)

2While some studies find limited impacts on poverty and other aggregate macro-economic indicators (Chen,
Loayza, and Reynal-Querol, 2008; Miguel and Roland, 2011), other studies suggest that war can lead to long term
underdevelopment (Collier et al., 2003).
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and Hanson, 2019; Brandt, Siow, and Vogel, 2016; Kearney and Wilson, 2018; Ragab and Saad,
2022). Recent studies have shown that adverse political and economic shocks, such as war-induced
changes in population structure and declines in economic activity can significantly alter family for-
mation outcomes in both the short and long term (Abramitzky, Delavande, and Vasconcelos, 2011;
Lafortune, 2013; La Mattina, 2012; La Mattina, 2017). Understanding the causal link between
conflict exposure and family formation is important, given the widespread occurrence of armed
conflicts globally, and the societal implications of marriage markets for fertility and long-term
population dynamics, human capital investments, labor supply, economic mobility, and social in-
equality (Chiappori, Iyigun, and Weiss, 2009; Corno, Hildebrandt, and Voena, 2020; Field and
Ambrus, 2008; Ferndndez and Rogerson, 2001).

This paper presents new evidence on the long-term legacies of civil war on family formation in
developing countries, using data from the 1967-1970 Nigerian Civil War. The Nigerian Civil War,
otherwise known as the Biafran War began on the 6th of July, 1967, in the predominantly Igbo-
speaking south-eastern region of Nigeria. It was the first modern civil war in post-independent
sub-Saharan Africa, fought between the federal government of Nigeria and the eastern region. The
underlying causes of the war are complex, but the war officially began when the eastern region
announced its secession as an independent state known as the Republic of Biafra, and the Nigerian
government declared this to be illegal (Akresh et al., 2012; Omaka, 2014). The ensuing conflict
and military blockades of the eastern region caused severe famine and resulted in the deaths of
nearly one and three million civilians and 100,000 military personnel. The war ended with the
surrender of Biafra in January 1970 (Smith, 2005).

I leverage the variation in war exposure over time and across regions of the country to examine
the long-term impacts of armed conflict on three key aspects of the family formation process -
the onset of marriage and fertility; spousal characteristics and the likelihood of assortative mating;
and match quality for women, measured in terms of attitudes towards violence and experiences

of domestic violence, decision-making power in the household, and labor market participation.

3See (Abramitzky, Delavande, and Vasconcelos, 2011) for a full discussion of the related literature.
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Sub-Saharan Africa provides a policy-relevant setting to study these linkages. In recent decades,
close to three-fourths of nations in the sub-continent have experienced civil conflict (Gleditsch et
al., 2002; Marshall and Gurr, 2003). Furthermore, marriage is nearly universal in many parts of
the sub-continent, and has important implications for social status and economic welfare, partic-
ularly given the widespread practice of marriage payments and the role of religious and cultural
norms in regulating marriage practices (Anukriti and Dasgupta, 2017; Ashraf et al., 2020; Corno,
Hildebrandt, and Voena, 2020; Schindler and Verpoorten, 2013).

There are several ways in which conflict exposure could impact marriage market outcomes.
First, exposure to war can impact both the timing of marriage and the demand and supply for part-
ners (Becker, 1973; Becker, 1974; Corno, Hildebrandt, and Voena, 2020). Marriages in wartime
may be postponed due to economic hardship and prohibitive costs of marriage payments; or the ab-
sence of young men of marriageable age due to death, imprisonment, or migration to avoid military
draft (Ragab and Saad, 2022; Torrisi et al., 2021). Conversely, exposure to conflict can increase
the prevalence of early marriage. Families may view early marriage as a strategy to protect young
girls from sexual abuse or forced marriage and preserve their honor, to avoid military recruitment,
to benefit from inter-household resource sharing, or to secure protection and economic security
from armed groups (DiGiuseppe and Haer, 2022; Schlecht, 2016; Shemyakina, 2013). On the de-
mand side, conflict-induced male scarcity often increases males’ advantage in the marriage market,
causing them to be less likely to commit to a single partner, and to have higher standards for po-
tential partners, including preferring younger women who are expected to have more childbearing
years ahead of them (Abramitzky, Delavande, and Vasconcelos, 2011; Bethmann and Kvasnicka,
2014; Bitler and Schmidt, 2012; Jayaraman, Gebreselassie, and Chandrasekhar, 2009). Forced
early marriage may also be used as an overt war strategy by armed groups to compensate recruits,
and ensure community loyalties (Annan et al., 2009; Donnelly, 2019; Rexer, 2022)

Second, exposure to conflict can impact spousal relationships, both in terms of the prevalence
of domestic violence and intra-household bargaining dynamics (Le and Nguyen, 2022). Internal

conflict can alter marriage market sex ratios in favor of few surviving men, which in turn reduces
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the well-being of women and children. La Mattina (2017) shows that exposure to genocide in
Rwanda significantly increased the probability of spousal violence, reduced the decision making
power within the family for women, and reduced educational expenditure for families. Another
channel is via the negative impact of early life exposure to conflict on nutritional status and school
attendance, resulting in reduced adult stature, educational attainment and wages, which in turn limit
women’s decision-making power in the home (Akresh et al., 2012; Gupta et al., 2012; Tsaneva,
Rockmore, and Albohmood, 2019).

A third channel for the effects of war exposure is via its psychological impacts on victims. Early
life exposure to conflict can cause emotional distress that alters an individual’s risk preferences and
behaviors, and these impacts may be different for men and women (Islam et al., 2023). War often
normalizes violence, which increases domestic violence and reduces women’s decision-making
power (Ajefu and Casale, 2021; Gutierrez and Gallegos, 2016). Post-traumatic stress disorder
can cause men to be more prone to inflicting intimate partner violence. Finally, the increased
occurrence of rape during wartime may increase the vulnerability of women, leading them to value
male protection and increase marriage rates after the war ends (Jayaraman, Gebreselassie, and
Chandrasekhar, 2009; La Mattina, 2012).

I examine these potential pathways in the context of Nigeria, using nationally representative
data from the Nigerian Demographic and Health 2008 and 2013 Surveys compiled by the IPUMS
(Boyle, King, and Sobek, 2017). Following earlier studies on the Biafran war by (Ajefu and
Casale, 2021) and (Akresh et al., 2023), I identify causal effects of the war using a difference-
in-differences strategy that exploits the region- and cohort-specific variation in exposure to war.
The cohort variation stems from the timing of the war: individuals who were born in October
1970 or earlier would have been exposed to the war either in-utero or after they were born. The
second source of variation is determined by individuals’ self-reported ethnicity. Individuals from
the Igbo ethnic group, or other minority ethnic groups indigenous to the eastern region would also
have been exposed to the war. Unlike place of residence, ethnicity is a time-invariant measure of

regional variation, which addresses common critiques that difference-in-differences models may
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suffer potential bias due to selective migration prior to the time of the survey (Ajefu and Casale,
2021).

My identification strategy relies on an important historical feature of the war. The primary
victims of the war were the Igbos and other minority ethnic groups indigenous to the eastern
region and they lived there throughout the war. This unique feature of the war occurred for two
reasons. First, due to the threat of inter-ethnic violence that preceded the secession attempt, Igbos
and other minority ethnic groups who were living in other parts of the country returned en mass to
the Eastern region at the start of the war. Second, during the war, the Nigerian army used military
blockades to restrict the movement of people and commodities between the landlocked eastern
region and the rest of Nigeria.

My findings are in three categories. First, I find that exposure to war does not impact the
timing of marriage and childbirth for the full cohorts of war-exposed women, but men delay first
marriage by 0.7 years and first birth by 1.3 years. Both men and women who are exposed to the
war have fewer children, and women also desire fewer children, but the effects on son preference
are not conclusive. Second, I show that war exposure significantly impacts spousal characteristics
and match quality. Women who were exposed to the war have a smaller age difference from their
husbands and are less likely to be married to men who have other wives or experience domestic
violence, on average. War exposure has no effect on the education difference between spouses.
Third, I examine the effect of war exposure on several measures of relational empowerment for
women. Women who were exposed to the war are less likely to justify domestic violence, and
they have greater autonomy over decisions in their households. However, they are less likely to be
engaged in paid work.

I show that my results are robust to alternative specifications of the intensity of war exposure,
and discuss the relevance of potential mechanisms for understanding these effects. I find significant
impacts of war exposure on educational attainment, an important determinant of marriage market
outcomes, and these effects differ for men and women.

This paper primarily contributes to the literature on the long-term legacies of armed conflict,
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using data from the Biafran War, one of Africa’s earliest and most devastating civil conflicts. I
show that early life exposure to conflict can impact long-term family formation outcomes for men
and women in different ways. I also leverage unique features of the war to clearly identify victims,
irrespective of their current place of residence. My study builds on and is most closely related to
previous work by Akresh et al. (2012), Akresh et al. (2023), and Ajefu and Casale (2021), who
provide the first causal estimates of the impacts of the Biafran war. Akresh et al. (2023) examines
the intergenerational impacts of the war, and shows that childhood exposure to the war results in
reduced adult stature, increased likelihood of being overweight, earlier age at first birth, and lower
educational attainment for women. Conversely, war-exposed men get married later and have fewer
children. They also find that mothers’ exposure has adverse impacts on child growth, survival,
and education. A second study by Ajefu and Casale (2021) shows that early-life exposure to war
decreases the likelihood of women’s decision-making power within the household in adulthood.
Both studies consider the timing of marriage and fertility as potential mechanisms for the impacts
they observe. I expand on these studies by examining a wide range of important demographic
outcomes for both men and women, including child marriage, desired fertility and son preference,
assortative mating, and measures of relational empowerment.

More broadly, this study contributes to the literature that examines the effects of armed con-
flict on marriage, fertility, and female empowerment. Economic hardships related to war can lead
to delays in marriage and childbirth (Agadjanian and Prata, 2002; Jayaraman, Gebreselassie, and
Chandrasekhar, 2009; Lindstrom and Berhanu, 1999; Schindler and Verpoorten, 2013; Shemyak-
ina, 2013; Valente, 2011), increase the number of unmarried middle-aged women, reduce the
spousal age gap Schindler and Verpoorten (2013), and increase tolerance and prevalence of do-
mestic violence (La Mattina, 2017). Another group of studies highlights changes in sex ratios as
a key mechanism underlying these marriage market outcomes, resulting in declines in the spousal
age difference, increased son preference, the increased practice of dowry and bride price payments,
polygamy, and unstable informal unions.(Abramitzky, Delavande, and Vasconcelos, 2011; Ajefu

and Casale, 2021; Das Gupta, Shuzhuo, et al., 1999; Greene and Rao, 1995; La Mattina, 2017; Le
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and Nguyen, 2022; Schindler and Verpoorten, 2013; Shemyakina, 2013). Violent conflict can also
impact fertility in either direction. Agadjanian and Prata (2002) finds that violent conflict leads to
decreased fertility in Angola, while Islam et al. (2016) show that fertility decreased in Cambodia
due to war-induced declines in the educational attainment of women. In contrast, Schindler and
Briick (2011) found that women who lost a son in the year of the genocide showed increased fertil-
ity. I exploit the broad range of reproductive health questions asked by the NDHS to examine the
impacts of the Biafran war on a wide range of similar marriage and fertility outcomes in Nigeria.
The remainder of the paper proceeds as follows. Section 3.2 provides a brief background on the
Biafran War. Sections C.4 and 3.4 describe the data, key variables and the identification strategy.

Section 3.5 discusses the results and robustness checks. Section 3.6 concludes.

3.2 The Biafran war

Between the 6th of July 1967 and the 15th of January 1970, Nigeria experienced a civil war,
following a secession attempt by the Igbos of the Eastern region to form an independent nation
known as the Republic of Biafra. The Biafran War (or the Nigerian Civil war) was the first post-
independence civil war in sub-Saharan Africa and resulted in an estimated 100,000 military fatal-
ities (Nwoko, 2014). Following Nigeria’s independence from Great Britain in 1960, the military-
ruled federation consisted of three regions, including the Northern region dominated by the Hausa
ethnic group, the Eastern region dominated by the Igbo ethnic group, and the Western region dom-
inated by the Yoruba ethnic group.* The secession attempt followed a series of events including
successive military coups led by primarily Igbo army officers, subsequent retaliatory ethnic vio-
lence targeted at Igbos residing in the northern region of the country, and the resulting mass exodus
of Igbos from all regions of Nigeria to seek refuge in their native eastern region (Diamond, 1967;
Greene, 1971; Madiebo, 1980; Nwankwo, 1972). Amidst heightened tensions between the Eastern
region and other regions of the country, the secession declaration of the Eastern region precipitated

a civil war that lasted for 31 months.

“These regions were subsequently organized into six geo-political regions - North-West, North-East, North-Central,
South-East, South-West and South-South, and the former Eastern region is now known as the South-East region
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The war was fought entirely in the landlocked Eastern region, and the movement of people and
commodities was restricted by military blockades throughout the hostilities. The food blockades
implemented by the Nigerian army as a weapon of war led to the death of between one and three
million people in Biafra due to starvation, widespread malnutrition, and the resulting humanitarian
crisis (Aall et al., 1970; Akresh et al., 2012; Nwoko, 2014). Many Biafran women were victims
of sexual assault by army officers during this period (Obikeze and Mere, 1985). The war also led
to massive disruptions in schooling and economic activity with lasting effects on the economic,
social, and political outcomes of the Igbos in present-day Nigeria (Okwuosa et al., 2021; Onuoha,
2018). Some of these lasting legacies of war among the Igbo people include an attachment to the
ethnic place of origin, prioritization of marriage permanence, and high levels of desired fertility

(Smith, 2005).

3.3 Data

Data Source and Sample Restrictions. My analysis uses the Nigerian Demographic and
Health Surveys (NDHS), a nationally representative sample survey of randomly selected women
aged 15-49 and members of their households on various population and health topics. I access
this data via the IPUMS-DHS (Integrated Public Use Microdata Series - Demographic and Health
Surveys), using the women and men extracts (Boyle, King, and Sobek, 2017). The women’s
sample includes data on surveyed women aged 15 to 49 at the time of the survey. The men’s
sample includes data on surveyed men from a sub-sample of half of the households, aged 15-59
at the time of the survey. I pool data from the 2008 and 2013 waves to form a repeated cross-
section, which allows me to measure the long-term outcomes of individuals 38 and 43 years after
the war ended in 1970, respectively.’ The samples consist of up to approximately 20,000 women

and 10,000 men, respectively.

3Six waves of the survey data are available — for 1990, 1999, 2003, 2008, 2013, and 2018. I use only the 2008 and
2013 waves for practical reasons relating to the identification strategy. State-level location data is only available from
2008. The 2018 wave does not include cohorts of women who were born in 1967 or earlier, as they have aged out of
the target age of the survey. Detailed variables on ethnicity - information needed to identify the minority ethnic groups
exposed to the war is not available in 2018.
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Table 3.1: Summary Statistics - Women

N Mean Std. Min Max
Dev.
Marriage and Fertility
Age at 1st marriage 19,871 18.40 539 6 46
Married before 18 20,196 0.52 050 O 1
Age at 1st birth 19,458 20.11 501 9 45
Total children ever born 20,196 6.04 296 0 18
Ideal number of children 17,577 7.14 338 0 34
Son preference 20,196 0.21 041 O 1
Empowerment
Justifies wife beating 20,040 041 049 0 1
No say in household decisions 20,196 0.51 050 0O 1
Joint say with husband on his earnings 20,196 0.23 042 0 1
Paid Work (cash) 20,196 0.60 049 0 1
Spousal education gap 19,529 2.61 363 0 19
Spousal age gap 17,705 10.57 7.79 -23 60
Polygamous union 17,842 0.41 049 O 1
Experienced domestic violence 13,884 0.29 045 O 1
Education
Woman’s years of education 20,181 4.81 539 0 22
Primary education 20,196 0.46 050 O
Secondary education 20,196 0.20 040 O 1
Controls
Woman’s age 20,196 41.34 4.61 32 49
Igbo 20,196 0.15 036 0 1
Ethnicity exposed to Biafra War 20,196 0.19 039 0 1
War exposed cohort 20,196 0.11 032 0 1
War exposure in months 20,196 2.74 839 0 31
Controls
Woman’s age 20,196 41.34 4.61 32 49
Igbo 20,196 0.15 036 0 1
Urban Resident 20,196 0.35 048 O 1
Always Resident 11,031 0.36 048 O 1
Year of birth 20,196 1968.53 4.49 1958 1975
Survey year 20,196 2010.26 2.49 2008 2013

Notes: Data Source - Nigeria IPUMS-DHS 2008 and 2013



Table 3.2: Summary Statistics - Men

N Mean Std. Min Max
Dev.
Marriage and Fertility
Age at first marriage 10,546 26.14 6.11 10 51
Married before 18 10,988 0.06 023 0 1
Age at birth of first child 10,302 28.29 940 14 98
Total children ever born 10,988 6.07 446 O 45
Polygamous union 10,197 1.00 0.00 1 1
Empowerment
Justifies wife beating 10,953 0.26 044 0O 1
Paid Work 10,988 0.63 048 O 1
Education
Man’s years of education 10,981 7.27 575 0 21
Primary education 10,988 0.66 047 O 1
Secondary education 10,988 0.37 048 O 1
War Exposure
Ethnicity exposed to Biafra War 10,988 0.17 038 0 1
War exposed cohort 10,988 0.12 032 0 1
War exposure in months 10,988 2.99 887 0 31
Controls
Age 10,988 43.05 6.15 32 59
Igbo 10,988 0.13 033 0 1
Urban Resident 10,988 0.35 048 O 1
Always Resident 6,625 0.57 050 O 1
Year of birth 10,988 1966.63 6.60 1948 1975
Survey year 10,988 2009.98 2.45 2008 2013

Notes: Data Source - Nigeria IPUMS-DHS 2008 and 2013
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I restrict the samples to respondents born in 1975 or earlier. Depending on their ethnicity, the
treatment group comprises individuals born in January 1970 or earlier, who were exposed to the
war in-utero, childhood, or adolescence (aged 12 years or younger), as well as individuals who
were born between February and October 1970 and at least partially exposed to the war in utero.

I limit the control group to individuals born in the five-year period after the war ended - between



November 1970 and 1975.

Main Outcomes. I group marriage outcomes into three categories - marriage and fertility
timing and preferences, match quality, and women’s marital well-being. First, to measure family
formation, I use the age at first marriage and first birth for both men and women. I also measure
fertility, both in terms of the total number of births, and the ideal number of children. Following
Goli et al. (2022), I define son preference as a binary variable that takes on a value of 1 if the
respondent’s preference for the ideal number of boys is greater than that of the ideal number of
girls, and O otherwise. Data on the ideal number of children is only available for the women’s
sample.

Second, I measure match quality in terms of differences in spousal characteristics or assortative
mating. The spousal age or education gap is the difference between a husband’s age, or years of
schooling, and that of the sampled woman. The second measure is the likelihood that a woman is
in a polygamous union. Polygamy is a binary variable that equals one if a woman is married to a
man who has more than one wife.

Third, I measure several proxies for women’s well-being within their marriages, such as their
labor force participation, the prevalence of and acceptance of domestic violence, and the extent
of their involvement in household decision-making (Bandiera et al., 2020; Hanmer and Klugman,
2016; Huis et al., 2017). I measure labor force participation as an indicator variable that takes a
value of 1 if a woman is paid in cash for her work. I construct measures of domestic violence
and intra-household bargaining following La Mattina (2017). Domestic violence is an indicator
variable that takes a value of 1 if a woman has experienced any form of aggressive behavior from
her current or previous partner in the past year preceding the survey. The survey categorizes acts of

violence as primarily physical, emotional, and sexual.” Attitudes to domestic violence is a binary

The earliest birth cohort of women observable in the 2008 survey round is those born in 1958 for women and
1948 for men, ie aged 12 and 22 when the war ended.

"Physical violence includes pushing, shaking, throwing something, slapping, twisting an arm, punching with a fist
or something harmful, kicking or dragging, attempting to strangle or burn, threatening with a weapon, attacking with
a weapon, and hurting the face. Emotional violence includes being humiliated, threatened with harm, insulted, and
made to feel bad by her spouse. Sexual violence includes being threatened with unwanted sexual intercourse, forced
to have unwanted sexual intercourse, or perform other unwanted sexual acts
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variable that equals one if a female respondent believes that wife beating is justified for either of
the following reasons: if a woman neglects the children, argues with her husband, refuses sex,
burns food, or goes out without permission. Intra-household decision-making power is a binary
variable that takes the value of 1 if a woman has no final say in at least one of several household
decisions including over her own health care, making large household purchases, making house-
hold purchases for daily needs, visits to family or relatives, and the food to be cooked each day. In
addition, I include a separate indicator take takes the value of 1 if a woman is jointly involved in
decisions about her husband’s earnings.

Finally, I measure educational attainment both in terms of years of schooling and levels of
education attained - completed primary schooling or greater, and completed secondary schooling

or greater.

3.4 Empirical Analysis

I estimate the causal effect of exposure to the Biafran War on educational attainment and mar-
riage market outcomes using a difference-in-differences (DID) design. I exploit exogenous varia-
tion in war exposure across birth cohorts and ethnicity due to the timing and location of the war,
using a strategy similar to (Akresh et al., 2023) and (Ajefu and Casale, 2021). Two unique features
of the Biafran war allow me to leverage ethnicity as a source of variation in war exposure (Akresh
et al., 2012). First, the war was fought entirely in Biafra, the secessionist southeastern region of
Nigeria, and homeland of the Igbos and other minority ethnic groups indigenous to that region
(Adoni, Adun, Annang, Efik, Ekoi, Ibibio, and Ijaw). Second, the threat of violence in the months
preceding the formal declaration of war led to the forced mass exodus of Igbos from all other re-
gions of the country and return to their ethnic homeland for the duration of the war. Furthermore,
entry and exit out of the landlocked Eastern region, which was declared as the independent state of
Biafra during the war was heavily restricted due to blockades by the Nigerian army.

I categorize individuals as exposed to the war if they were born in 1970 or earlier, and identify

as Igbo or another minority ethnic group native to the current southeastern region of the country
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where the war took place. Using ethnicity as a source of variation in conflict exposure rather
than current residence in the southeastern region minimizes the potential for bias due to selective
migration, especially if there are significant differences between the population of migrants and
non-migrants that correlate with the outcomes of interest. The DHS only records the current place
of residence, and less than although respondents provide information on how long they have lived
in their current place of residence, restricting the sample to those /textitalways residents would lead
to a loss of about 50% of the original sample.

I estimate the reduced form effects of differential exposure to the Biafran war in three ways,
all using a difference-in-differences regression specification. The first approach defines cohort
exposure to the war as a binary variable that takes the value 1 if individuals were born before
November 1970 and thus exposed to the war, and 0 otherwise, and is determined by individuals’
month and year of birth. 11% of sampled women and 12% of sampled men were exposed to the

war.

M;eysr =Bo + B1Bia fraEthnicity, * WarCohort, + By Bia fraEthnicity, + B3WarCohort+

,B4Xieysr +0,+ Yyt 55 + Uy + el + €ieysr
(3.1)

where M.y, 1s the education or marriage outcome variable for an individual , of ethnicity e,
born in month and year y, living in state s, surveyed in year r; Bia fraEthnicity;,. refers to individ-
uals who self-report as Igbo or one of the other minority ethnic groups native to the southeastern
region (Adoni, Adun, Annang, Efik, Ekoi, Ibibio, and Ijaw), WarCohort is the cohort of individu-
als born before November 1970 and exposed to the war in-utero, childhood or adolescence. g; thus
measures the effect of exposure to civil war on marriage and education outcomes for women in the
war-exposed group relative to the control group. vy, and 6, are the state and cohort fixed effects
which account for time-invariant differences in responses to the UPE across states and cohorts;
U represents survey fixed effects; 8, and u, are ethnicity, and survey year fixed effects, .t are

ethnicity-specific time trends to account for any unobserved common variation in outcomes across
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ethnic groups over time, Xy, is a vector of covariates including indicators for urban residence,
religion, and wealth quintiles, and €.y, is the error term. Standard errors are clustered by ethnicity
and birth cohort to account for serial correlation.

The second approach accounts for the potential differences in the effects of exposure to conflict
at different stages of child and adolescent development. Following Ajefu and Casale (2021), I split
the variable WarCohort into 4 separate categories by respondents’ age during the war: in utero
(born between February and October 1970), those exposed at ages 0-2 (born 1968-1969 and in
January 1970), those exposed at ages 3-5 (born 1965-1967) and those exposed at ages 6 or older
(born in 1964 or earlier).® These age cohorts correspond broadly to the toddler, preschool, and
primary schooling years, distinct stages of child development.

In a third model, following (Akresh et al., 2023), I account for the potential differences in
the intensity of war exposure at any age by computing the duration of war exposure in months.
The duration ranges from 0 months for individuals born in November 1970 or later, who were not
exposed to the war at all, to 31 months for individuals born before the war began, and who lived

throughout the war. The average duration of war exposure is 15 months for both men and women.

3.5 Results

I examine the impact of war exposure on the family formation outcomes of men and women
in Nigeria in several ways. First, I investigate the effect of the Biafran war on the timing of
marriage and fertility, as well as women’s fertility preferences. I then examine how exposure to
war impacts mating outcomes in the marriage market. Finally, I consider the effects of war on
selected measures of relational empowerment and marital wellbeing for women, including their

decision-making power, attitudes towards violence, and labor market participation.

8The oldest cohorts were born in 1958(women aged 12 or younger during the war) and 1948 (men aged 22 or
younger during the war)
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Table 3.3: Women: Impact of War Exposure on Marriage and Fertility

(D (2) 3) 4) )
Ageat  Ageat  Number Desired Son
Istunion Istbirth of children children preference
Panel A: Binary Exposure
Exposed Cohorts

x Exposed Ethnicity -0.122  -0.194 -0.151*  -0.040**  -0.009
(0.028)  (0.035) (0.021)  (0.002) (0.002)

Panel B: Exposure by Age

In-utero X Exposed Ethnicity 0.122 0.194 0.151 0.040 0.009
(0.427)  (0.445) (0.155) (0.103) (0.021)

0-2 years x Exposed Ethnicity 0.880%** (0.946%***  -0.220%** (.144%**  (.035%**
(0.061)  (0.075) (0.039) (0.038) (0.006)

3-5 years x Exposed Ethnicity -0.407*** -0.736***  0.177*  0.001 -0.008
(0.100)  (0.096) (0.093) (0.054) (0.009)

6-12 years X Exposed Ethnicity -0.097 0.307 -0.198%#% -(0.347***  .0.024**
(0.241)  (0.298) (0.063) (0.046) (0.010)

Panel C: Duration of Exposure

Exposure (Months)

x Exposed Ethnicity -0.026  -0.013 -0.007  -0.009 -0.002%*
(0.015) (0.017) (0.006)  (0.006) (0.001)

Observations 19871 19458 20196 17577 20196

Outcome mean 18.55 20.24 5.94 7.07 0.21

Outcome SD 5.48 5.07 3.00 3.38 0.40

Notes: Data: Nigeria [IPUMS-DHS 2008 and 2018. Exposed Cohorts represents individuals born before
November 1970 and exposed to the war in-utero, childhood or adolescence. Exposed Ethnicity refers to
individuals who self-report as Igbo or one of the other minority ethnic groups native to the southeastern
region (Adoni, Adun, Annang, Efik, Ekoi, Ibibio, and Ijaw). Exposure in months captures the duration of
war exposure in months, ranging from 0 to 31 months. Outcome variables are explained in detail in the
section. All regressions include controls for urban residence, religion and wealth quintiles; ethnicity, birth
cohort, state, and survey round fixed effects, and ethnicity-specific time trends. Standard errors are clustered
by ethnicity and birth cohort to account for serial correlation. State-clustered standard errors in parentheses.

*EE p<0.01, ** p<0.05, * p<0.10.
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Table 3.4: Men: Impact of War Exposure on Marriage and Fertility

(D (2) 3)
Age at Age at Number
Istunion 1stbirth of children

Panel A: Binary Exposure
Exposed Cohorts

x Exposed Ethnicity 0.767*  1.303%** -0.456*
(0.095)  (0.048) (0.051)

Panel B: Exposure by Age

In-utero X Exposed Ethnicity -0.261 -0.655%* 0.257*
(0.283) (0.362) (0.126)
0-2 years X Exposed Ethnicity -0.516%*%  2.402***  0.118
(0.224) (0.214) (0.088)
3-5 years X Exposed Ethnicity 0.697 0.069 -0.313
(0.762)  (0.397) (0.252)
6-12 years X Exposed Ethnicity 0.115 0.208 -0.143

(0.336) (0.699) (0.163)

Panel C: Duration of Exposure
Exposure (Months)

x Exposed Ethnicity 0.019 0.016 -0.014*
(0.014)  (0.025) (0.008)

Observations 10546 10302 10988
Outcome mean 26.40 28.52 5.92
Outcome SD 6.16 9.35 4.38

Notes: Data: Nigeria [IPUMS-DHS 2008 and 2018. Exposed Cohorts represents
individuals born before November 1970 and exposed to the war in-utero, child-
hood or adolescence. Exposed Ethnicity refers to individuals who self-report as
Igbo or one of the other minority ethnic groups native to the southeastern re-
gion (Adoni, Adun, Annang, Efik, Ekoi, Ibibio, and Ijaw). Exposure in months
captures the duration of war exposure in months, ranging from O to 31 months.
Outcome variables are explained in detail in the section. All regressions include
controls for urban residence, religion and wealth quintiles; ethnicity, birth cohort,
state, and survey round fixed effects, and ethnicity-specific time trends. Standard
errors are clustered by ethnicity and birth cohort to account for serial correlation.
State-clustered standard errors in parentheses. **** p<0.01, ** p<0.05, * p<0.10.

3.5.1 Impact of War Exposure on Marriage and Fertility Timing and Patterns

Marriage in Nigeria is nearly universal. Less than 5% of men and women surveyed in the

2008 and 2013 NDHS had never been married, and less than 2% of the cohorts who were exposed
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to the war (born in 1970 or earlier) had never been married. Early marriage is also a common
occurrence, particularly for girls, and is often followed closely by the first childbirth. Half of the
sampled women were married before 18, compared to only 6% of men, and on average, both men
and women have their first child within two years of their first marriage. While war exposure
may not directly impact the likelihood of marriage, it could change the timing of marriage and
childbearing.

Tables 3.3 and 3.4 show the effects of war exposure on the timing of marriage for men and
women. Panels A through C present the results of three alternative models for estimating the
intensity of exposure to war by age, with varying results. The coefficients in column (1) of panels
A and C are negative but not significant, indicating that war exposure does not impact the timing of
marriage on average. However, the results in Panel B suggest that war exposure in early childhood
may have some significant impacts. Women aged 0-2 years at the time of the war delay marriage
by 0.9 years, while women aged 3-5 years during the war marry 0.5 years earlier on average. In
contrast, Panel A of table 3.4 shows that war exposure increases the age at first union by 0.8 years
for men. Men might delay marriage as a result of war-induced economic hardship, which makes
marriage payments costly. Column (2) of tables 3.3 and 3.4 show that the effects of war exposure
on the timing of childbirth are closely linked with the timing of marriage, which is expected given
trends in this context. The effects of war exposure on fertility are mixed - women aged O to 2 delay
childbirth while women aged 3-5 give birth sooner. Similarly, men have their first child a year
later, on average (see Panel A of table 3.4), but the effects of in-utero exposure differ from that of
toddler age.

Both men and women who are exposed to the war have fewer children, and the effects in-
crease with the age of exposure for women. Panels A in tables 3.3 and 3.4 respectively also show
that effects are greater for men, who have 0.5 fewer children compared to 0.2 fewer children for
women. [ also estimate the effects of war exposure on desired fertility and son preference for
women. Women who were exposed to the war desired fewer children. However, the effects on son

preference are mixed across model specifications.
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Table 3.5: Women: Impact of War Exposure on Spousal Characteristics and Match Quality

(1) (2) 3) 4)
Experienced
Spousal Spousal domestic

age gap education gap Polygamy violence

Panel A: Binary Exposure

Exposed Cohorts

x Exposed Ethnicity -0.328%* 0.017 -0.026%** -0.022%*
(0.037) (0.022) (0.000) (0.000)

Panel B: Exposure by Age

In-utero X Exposed Ethnicity 0.328 -0.017 0.026%*%* 0.022
(0.518) (0.230) (0.011) (0.023)

0-2 years x Exposed Ethnicity 0.6367%#** -0.098**  -0.005 0.001
(0.152) (0.047) (0.006) (0.008)

3-5 years X Exposed Ethnicity -0.396 0.183 -0.0297%#* 0.029
(0.293) (0.162) (0.010) (0.022)

6-12 years X Exposed Ethnicity -0.254 -0.150 -0.011 -0.029%*%*
(0.282) (0.117) (0.018) (0.011)

Panel C: Duration of Exposure

Exposure (Months)

x Exposed Ethnicity -0.047%* 0.003 0.000 -0.002
(0.020) (0.007) (0.001) (0.001)

Observations 17705 19529 17842 13884

Outcome mean 10.51 2.56 0.39 0.28

Outcome SD 7.75 3.55 0.49 0.45

Notes: Data: Nigeria [IPUMS-DHS 2008 and 2018. Exposed Cohorts represents individuals born before
November 1970 and exposed to the war in-utero, childhood or adolescence. Exposed Ethnicity refers to
individuals who self-report as Igbo or one of the other minority ethnic groups native to the southeastern
region (Adoni, Adun, Annang, Efik, Ekoi, Ibibio, and Ijaw). Exposure in months captures the duration of war
exposure in months, ranging from O to 31 months. Outcome variables are explained in detail in the section.
All regressions include controls for urban residence, religion, and wealth quintiles; ethnicity, birth cohort,
state, and survey round fixed effects, and ethnicity-specific time trends. Standard errors are clustered by
ethnicity and birth cohort to account for serial correlation. State-clustered standard errors are in parentheses.
#Hkk n<(0.01, ** p<0.05, * p<0.10.

3.5.2 Impact of War Exposure on Assortative Mating and Match Quality

Next, I examine the impacts of war exposure on a key outcome of the marriage market -
women’s eventual partners. On average, women in the sample are 10 years younger than their

partners and have fewer years of schooling. Table 3.5 shows that war exposure reduces the age
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difference between spouses by 0.3 years, but does not significantly impact the education gap. Male
scarcity in wartime may lead to an increased prevalence of polygamy as men gain higher bargain-
ing power in the marriage market. However, I find evidence in Panel A that war exposure reduces
the likelihood that women enter polygamous unions, although the results vary when age cohorts
are specified. Finally, I examine the impacts on the prevalence of domestic violence, as a further
measure of match quality. I find that women who are exposed to the war have a reduced like-
lihood of experiencing domestic violence, in contrast to apriori expectations and prior literature

(La Mattina, 2012; Torrisi et al., 2021).

3.5.3 Impact of War Exposure on Marital Welfare and Relational Empowerment

Having identified the impacts of war exposure on mating patterns and preferences, I now ex-
amine its effects on women’s well-being in these unions, as measured by their attitudes on gender-
based violence, the extent to which they are involved in and contribute to important household
decisions, and their engagement in the formal labor market. Marriage experiences are important
predictors of women’s well-being in developing countries where their formal labor force participa-
tion is low. Table 3.6 shows that women who were exposed to the war were 2 percentage points less
likely to justify domestic violence, and to have no final say in important decisions in the household,
respectively. Furthermore, they were 5 percentage points more likely to jointly decide on spending
their husband’s earnings, a key indicator of gender equality in a patriarchal society like Nigeria.
Finally, the last column shows a 3 percentage points reduction in the likelihood that war-exposed

women are paid in cash for their work, with these effects increases with age of exposure.

3.5.4 Robustness Check

I exploit the fact that the war was fought entirely in the eastern region of the country to test
the robustness of my identification strategy to an alternative definition of war exposure. Specif-
ically, I define geographical exposure in terms of the region rather than ethnicity, and categorize

all respondents currently living in the states belonging to the former eastern region (namely, Akwa
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Table 3.6: Women: Impact of War Exposure on Marital Wellbeing

(1) 2) 3) 4)
Justifies No ﬁpal Joint say
domestic ~ Saym  oou.ihusband’s — Paid
violence decisions pay Work
Panel A: Binary Exposure
Exposed Cohorts
x Exposed Ethnicity -0.017* 0.013** 0.051** -0.031°*
(0.002) (0.000) (0.003) (0.003)
Panel B: Exposure by Age
In-utero X Exposed Ethnicity 0.017 -0.013 -0.051***0.031*
(0.029) (0.019) (0.017) (0.017)
0-2 years X Exposed Ethnicity -0.083*** (0.019* 0.018%*% -0.050%*
(0.007) (0.009) (0.007) (0.006)
3-5 years X Exposed Ethnicity 0.042%*  0.028** 0.020  -0.029%**
(0.017) (0.013) (0.020) (0.007)
6-12 years x Exposed Ethnicity -0.050*** -0.009 0.007  0.023
(0.014) (0.012) (0.017) (0.018)
Panel C: Duration of Exposure
Exposure (Months)
x Exposed Ethnicity -0.000 -0.002%* 0.001  0.001
(0.001) (0.001) (0.001) (0.001)
Observations 20040 20196 20196 20196
Outcome mean 0.39 0.50 0.23 0.62
Outcome SD 0.49 0.50 0.42 0.49

Notes: Data: Nigeria IPUMS-DHS 2008 and 2018. Exposed Cohort represents individuals born be-
fore November 1970 and exposed to the war in-utero, childhood or adolescence. Exposed Ethnicity
refers to individuals who self-report as Igbo or one of the other minority ethnic groups native to the
southeastern region (Adoni, Adun, Annang, Efik, Ekoi, Ibibio, and Ijaw). Exposure in months cap-
tures the duration of war exposure in months, ranging from 0 to 31 months. Outcome variables are
explained in detail in the section. All regressions include controls for urban residence, religion, and
wealth quintiles; ethnicity, birth cohort, state, and survey round fixed effects, and ethnicity-specific
time trends. Standard errors are clustered by ethnicity and birth cohort to account for serial correla-
tion. State-clustered standard errors are in parentheses. **** p<0.01, ** p<0.05, * p<0.10.

Ibom, Anambra, Abia, Bayelsa, Cross River, Enugu, Ebonyi, Imo, and Rivers) as *war exposed’.
Tables C.1, C.2, C.3 and C.4 show that the results are largely robust to this alternative definition of

exposure.

A common critique of difference-in-differences studies that rely on regional exposure as a
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source of variation is that estimates may be biased by the selective migration of individuals between
the timing of the shock and the time of the survey. This critique is particularly applicable to studies
that use the DHS, which only includes information about an individual’s current place of residence
and not data on childhood or wartime residence. I cannot test the robustness of the results to the
exclusion of migrants from the sample as they constitute over half of the sample, and the model
is under-specified. However, the Nigeria 2010 Internal Migration Survey notes that around half
of internal migrants moved for work and that 75% of internal migration was within states and
between urban-urban or rural-rural, which makes internal migration a less plausible source of bias

(Larreguy and Marshall, 2017).

3.5.5 Potential Mechanisms

The marital patterns and behaviors discussed in this study are closely related and may be poten-
tial intermediate outcomes for other marital outcomes. La Mattina (2017) show that increased fe-
male employment and attitudes towards violence do not drive the impacts of genocide on domestic
violence. Ajefu and Casale (2021) find that shorter stature and a lower likelihood of employment
are potential channels for the impacts of the Biafran war on the decision-making power of women
of pre-school age during the war. Torrisi et al. (2021) examines the role of conflict-induced changes
in marriage market determinants such as education, spousal age difference, and marriage timing)
and find no impacts on the likelihood of violence. Another potential mechanism is an imbalance
in the sex ratios due to the war, where fewer surviving men have increased bargaining power in the
marriage market due to their relative scarcity. I cannot explore this potential mechanism due to the
limitations of the dataset and the lack of census data.

Nonetheless, 1 test whether war exposure is associated with educational attainment for both
men and women. Akresh et al. (2023) show that education and exposure to Nigeria’s 1976 Univer-
sal Education Program (UPE) mediate the effects of war exposure on human capital accumulation.
Panel A of Tables 3.7 and 3.8 shows the effects of exposure to conflict on educational attainment

for men and women. The results are significant across all model specifications. War exposure
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Table 3.7: Women: Impact of War Exposure on Educational Attainment

(D (2) 3)
Years of Primary Secondary
schooling or more  or more

Panel A: Women
Exposed Cohorts X Exposed Ethnicity 0.591*** 0.041* 0.055%**
(0.118)  (0.020) (0.019)

Panel B: Exposure by Age

In-utero X Exposed Ethnicity -0.591%#%-0.041* -0.055%#*
(0.118)  (0.020) (0.019)
0-2 years X Exposed Ethnicity 0.452%#% (0.021%%*  (0.042%**
(0.047)  (0.006) (0.007)
3-5 years X Exposed Ethnicity 0.084 0.010 0.004
(0.101) (0.010) (0.009)
6-12 years X Exposed Ethnicity 0.420*** 0.019 0.027#%*

(0.106)  (0.016) (0.008)

Panel C: Duration of Exposure

Exposure (Months) X Exposed Ethnicity 0.017*  0.002* 0.002%*
(0.008)  (0.001) (0.001)

Observations 20181 20196 20196
Outcome mean 5.04 0.48 0.22
Outcome SD 5.47 0.50 0.42

Notes: Data: Nigeria IPUMS-DHS 2008 and 2018. Exposed Cohort represents individuals
born before November 1970 and exposed to the war in-utero, childhood, or adolescence.
Exposed Ethnicity refers to individuals who self-report as Igbo or one of the other minority
ethnic groups native to the southeastern region (Adoni, Adun, Annang, Efik, Ekoi, Ibibio,
and Ijaw). Exposure in months captures the duration of war exposure in months, ranging
from O to 31 months. Outcome variables are explained in detail in the section. All regres-
sions include controls for urban residence, religion, and wealth quintiles; ethnicity, birth
cohort, state, and survey round fixed effects, and ethnicity-specific time trends. Standard
errors are clustered by ethnicity and birth cohort to account for serial correlation. State-
clustered standard errors are in parentheses. **** p<0.01, ** p<0.05, * p<0.10.

increases years of schooling for women by 0.6 years, and increases their likelihood of completing
primary or secondary schooling by 4 and 5 percentage points, respectively. Conversely, men ex-
perience a decline in educational attainment. They have fewer years of schooling and are 6 and 2

percentage points less likely to complete primary or secondary school, respectively. The effects of
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Table 3.8: Men: Impact of War Exposure on Educational Attainment

(D (2) 3)
Years of Primary Secondary
schooling or more  or more

Panel A: Binary Exposure
Exposed Cohorts X Exposed Ethnicity -0.277%*% -0.064** 0.014%*
(0.018) (0.002) (0.001)

Panel B: Exposure by Age

In-utero X Exposed Ethnicity 0.216 0.037*%*  -0.006
(0.196) (0.014) (0.015)
0-2 years x Exposed Ethnicity -0.015 0.026%** 0.002
(0.148) (0.010) (0.011)
3-5 years X Exposed Ethnicity -0.145  -0.050** 0.029%*
(0.238)  (0.023) (0.015)
6-12 years X Exposed Ethnicity -0.711%%%-0.046**  -0.063***

(0.180) (0.018) (0.019)

Panel C: Duration of Exposure
Exposure (Months) x Exposed Ethnicity -0.011  -0.002%* -0.001
(0.013) (0.001) (0.001)

Observations 10981 10988 10988
Outcome mean 7.40 0.67 0.38
Outcome SD 5.72 0.47 0.49

Notes: Data: Nigeria IPUMS-DHS 2008 and 2018. Exposed Cohort represents individ-
uals born before November 1970 and exposed to the war in-utero, childhood or adoles-
cence.Exposed Ethnicity refers to individuals who self-report as Igbo or one of the other
minority ethnic groups native to the southeastern region (Adoni, Adun, Annang, Efik, Ekoi,
Ibibio, and Ijaw). Exposure in months captures the duration of war exposure in months,
ranging from O to 31 months. Outcome variables are explained in detail in the section.
All regressions include controls for urban residence, religion, and wealth quintiles; ethnic-
ity, birth cohort, state, and survey round fixed effects, and ethnicity-specific time trends.
Standard errors are clustered by ethnicity and birth cohort to account for serial correlation.
State-clustered standard errors are in parentheses. **** p<0.01, ** p<0.05, * p<0.10.

war exposure on education are strongest for men aged 6-12 years during the conflict, while early

childhood exposure has a greater impact on women.
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3.6 Conclusion

This paper examines the effects of exposure to civil war on women’s marriage outcomes in
Nigeria, using evidence from the Biafran War. Although the war ended more than five decades ago,
its impacts on marriage and family formation remain relevant, given the widespread and persistent
nature of civil conflict worldwide. In Nigeria, ongoing terrorism and internal conflict continue to
disrupt schooling, economic activity, and marriage markets (Rexer, 2022).

I exploit ethnicity, and cohort-level variation in exposure to the Biafran war to identify its
effects on a range of family formation patterns and behaviors. My findings indicate that men
delay their first marriage and first birth, but there are no significant impacts on women. Both
men and women who are exposed to the war have fewer children, and women also desire fewer
children. Women who were exposed to the war have a smaller age difference from their husbands
and are less likely to be married to men who have other wives or experience domestic violence, on
average. War exposure has no effect on the education difference between spouses, but women’s
educational attainment increases, on average, while that of men decreases. Finally, war exposure
does not appear to worsen women'’s relational empowerment, in terms of their attitudes to domestic
violence and intra-household decision-making, but they are less likely to be engaged in paid work.

This study contributes new evidence on the long-term impact of armed conflict on family for-
mation, including how these impacts vary by gender and the age and duration of war exposure. My

findings underscore the persistent social costs of conflict to individuals long after conflicts end.
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Appendix A: Access to Education and Family Formation: Evidence from

University Expansion in Nigeria

Figure A.1: Gender gaps in Secondary School Completion over time

Secondary school completion
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Figure A.1 reports the gender gap in the number of candidates who sat for the West African Senior Secondary School
Certificate Examinations (WASSCE), over time. Source: West African Examinations Council (WAEC).
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Figure A.2: Admissions rates at Nigerian universities over time

1975 1985 1995 2005 2015
Year
I Application 71 Admissions

Source: Joint Admissions and Matriculation Board(JAMB), National Universities
Commission(NUC)
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Figure A.3: Effect of University Expansion on Educational Attainment of Women
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This figure shows the estimated ATT for the DID models for women using the imputation estimator proposed by
Borusyak, Jaravel, and Spiess, 2021 as specified in 1.2. The dependent variables are years of schooling, and educa-
tional attainment in levels - at least completed primary, completed secondary and tertiary schooling. All specifications
include controls for ethnicity and urban residence. Women are treated if they were 18 or younger when the first public
university in their state was opened. University openings are between 1999 and 2013. The sample is restricted to
individuals aged 30 and older who are likely past schooling age in this context. State-clustered standard errors are in
parentheses. **** p<(.01, ** p<0.05, * p<0.10. Source: Nigeria IPUMS-DHS 2018.
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Figure A.4: Effect of University Expansion on Marriage and Fertility Outcomes
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This figure shows the estimated ATT for the DID models for women using the imputation estimator proposed by
Borusyak, Jaravel, and Spiess, 2021 as specified in 1.2. The dependent variables are age at first intercourse, marriage,
and childbirth, and the number of children. All specifications include controls for ethnicity and urban residence.
Women are treated if they were 18 or younger when the first public university in their state was opened. University
openings are between 1999 and 2013. State-clustered standard errors are in parentheses. **** p<0.01, ** p<0.05, *
p<0.10. Source: Nigeria IPUMS-DHS 2018.
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Figure A.5: Effect of University Expansion on Child Health Outcomes
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This figure shows the estimated ATT for the DID models for women using the imputation estimator proposed by
Borusyak, Jaravel, and Spiess, 2021 as specified in 1.2. The dependent variables are the likelihood of breastfeeding,
stunting, wasting, being underweight, and anemic. All specifications include controls for ethnicity and urban residence.
Women are treated if they were 18 or younger when the first public university in their state was opened. University
openings are between 1999 and 2013. State-clustered standard errors are in parentheses. **** p<0.01, ** p<0.05, *
p<0.10. Source: Nigeria IPUMS-DHS 2018.
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Figure A.6: Effect of University Expansion on Spousal Outcomes
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This figure shows the estimated ATT for the DID models for women’s husbands using the imputation estimator pro-
posed by Borusyak, Jaravel, and Spiess, 2021 as specified in 1.2. The dependent variables are the husband’s schooling,
the age gap, the likelihood of working, and polygamy. All specifications include controls for ethnicity and urban res-
idence. Women are treated if they were 18 or younger when the first public university in their state was opened. The
sample is restricted to individuals aged 30 and older for schooling outcomes. University openings are between 1999
and 2013. State-clustered standard errors are in parentheses. **** p<0.01, ** p<0.05, * p<0.10. Source: Nigeria
IPUMS-DHS 2018.
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Table A.1: Robustness Checks - Age at University Expansion

Effect of first public university openings

(D 2) 3) 4)
Years of Age at Ageat  Total children
Schooling first marriage first birth ever born

Panel A: Age at expansion <= 18

BJS Estimate 0.964*** 0.794%*%* 0.835%** -1.000%**
(0.213) (0.294) (0.239) (0.203)
Observations 19351 31152 29992 41821
Outcome mean 6.08 18.53 19.69 3.05
Outcome SD 5.76 5.10 4.50 2.96

Notes: This table shows the estimated ATT for the DID models using the imputation estimator proposed by
Borusyak, Jaravel, and Spiess, 2021 as specified in equation 1.2 using alternative definitions of treatment
age-eligibility - women aged 14 or younger, or women aged 30 or younger - when the first public university
in their state was opened in their state. All specifications include controls for ethnicity and urban residence.
Women are treated if they were 18 or younger. Estimates for years of schooling are restricted to the sample of
women aged 30 and older. University openings are between 1999 and 2013. State-clustered standard errors
are in parentheses. **** p<0.01, ** p<0.05, * p<0.10. Source: Nigeria [PUMS-DHS 2018.
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Table A.2: Robustness Checks - Selective Migration

Panel A: Full Sample
BJS Estimate

Observations

Outcome mean

Outcome SD

Panel B: Low Migrant States
BJS Estimate

Observations

Outcome mean

Outcome SD

Panel C: Always Residents
BJS Estimate

Observations
Outcome mean
Outcome SD

Effect of first public university opening by age 18

(D

Years of

(2)
Age at

Schooling first marriage

0.964***
(0.213)
19351
6.08
5.76

1.012%%**
(0.172)
15117
4.99
5.57

0.916%**
(0.228)
10088
5.20
5.64

0.794 %
(0.294)
31152
18.53
5.10

0.715%**
(0.239)
25620
17.84
4.69

0.763%**
(0.281)
16530
17.88
4.75

(3)
Age at
first birth

0.835%**
(0.239)
29992
19.69
4.50

0.717%%*
(0.191)
24463
19.14
4.15

0.765%**
(0.255)
15985
19.23
4.28

4)

Total children

ever born

-1.000%**

(0.203)

41821
3.05
2.96

-0.907%**

(0.209)

33607
3.22
3.06

-1.056%%*

(0.239)

24132
2.90
3.05

Notes: This table shows the estimated ATT for the DID models using the imputation estimator
proposed by Borusyak, Jaravel, and Spiess, 2021 as specified in equation 1.2 using alternative sub-
samples - excluding states with high migrant populations, and restricting the sample to women who
have never moved away from their states. All specifications include controls for ethnicity and urban
residence. Women are treated if they were 18 or younger when the first university was opened in
their state. Estimates for years of schooling are restricted to the sample of women aged 30 and older.
University openings are between 1999 and 2013. State-clustered standard errors in parentheses.
*EEE p<(0.01, #* p<0.05, * p<0.10. Source: Nigeria [PUMS-DHS 2018.
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Appendix B: Female Schooling and Child Marriage: Evidence from

Nigeria’s Universal Primary Education Policy
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Table B.1: Robustness Checks: Effects of the UPE on Timing of Marriage

(1) (2) (3)
Age at Married  Married
first marriage before 18 before 15

Panel A: Main Estimates

Post-UPE X Intensity* 0.696 -0.021 -0.056**
(0.767) (0.054) (0.022)
Observations 33367 33367 33367

Panel B: Excluding State-specific cohort trends

Post-UPE X Intensity -0.389 0.036 -0.142%*
(0.763) (0.047) (0.034)
Observations 33367 33367 33367

Panel C: Women born before the 1976 UPE Reform

Post-UPE X Intensity 0.951 -0.036 -0.062%*
(0.732) (0.056) (0.024)
Observations 18614 18614 18614

Panel D: Excluding States with High Migrant Populations

Post-UPE X Intensity 0.773 -0.016 -0.058%*%*
(0.832) (0.060) (0.024)
Observations 30434 30434 30434

Panel E: Excluding LGAs with High Population Density

Post-UPE X Intensity 0.650 -0.017 -0.056%%*
0.797) (0.055) (0.022)
Observations 32111 32111 32111

Panel F: Usual Resident

Post-UPE X Intensity 0.692 -0.118 -0.131
(0.873) (0.081) (0.083)
Observations 9479 9479 9479

Notes: Data: Nigeria IPUMS-DHS 2003, 2008, 2013, 2018. This table re-
ports the effects of exposure to Nigeria’s UPE program on the timing of
marriage, using the DID models described in equation 1.4, and alternative
samples and specifications described in detail in the main text. Columns (1)
represents the age at the first union, and columns (2) and (3) represent the
probability that a woman was married before she turned 15 and 18 years,
respectively. The sample consists of ever-married women, including cur-
rently married, divorced, separated, and widowed women, around (95% of
the total sample). Regressions include state-specific cohort trends for cohorts
affected and unaffected by UPE; and controls for ethnicity, religion, rural-
urban status, birth cohort, state, and survey year, except otherwise noted.
State-clustered standard errors are in parentheses. **** p<0.01, ** p<0.05,
* p<0.10.
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Table B.2: Heterogeneous Effects of UPE Exposure by Region

(1) (2) 3) 4) (5)
Woman’s Husband’s  Age at Married Age at
schooling schooling first union before 18 first birth

Panel A: Full Sample

Post-UPE x Intensity 4.550%**%  3.637***  (.696 -0.021 -0.118
(0.668) (0.520) (0.767) (0.054) (0.740)
Observations 33351 31832 33367 33367 32278

Panel B: North

Post-UPE X Intensity 2737k 3 453%* -2.281%%% (0,240%*% -2 TTOFR*
(0.920) (1.219) (0.646) (0.091) (0.785)

Observations 19544 18802 19555 19555 19025

Panel C: South

Post-UPE X Intensity 5.979%*% 4 372%**x ] 810* -0.127%** 1,155
(0.539) (0.490) (0.868) (0.040) (0.774)

Observations 13807 13030 13812 13812 13253

Notes: Data: Nigeria [PUMS-DHS 2003, 2008, 2013, 2018. This table reports the effects of expo-
sure to Nigeria’s UPE program by region on education, marriage, and fertility, using the DID models
described in equation 1.4. The outcome variables are described in the main text. Regressions include
state-specific cohort trends for cohorts affected and unaffected by UPE; and controls for ethnicity,
religion, rural-urban status, birth cohort, state and survey year. State-clustered standard errors are in
parentheses. **** p<(.01, ** p<0.05, * p<0.10.
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Table B.3: Heterogeneous Effects of UPE Exposure by Religion and Ethnicity

(1) (2) 3) 4) )
Woman’s Husband’s ~ Age at Married ~ Age at
schooling schooling first union before 18 first birth

Panel A: Full Sample

Post-UPE X Intensity 4.550%%%  3.637**F*  (.696 -0.021 -0.118
(0.668) (0.520) (0.767) (0.054) (0.740)
Observations 33351 31832 33367 33367 32278

Panel B: Majority Ethnic Groups

Post-UPE X Intensity 4.775%%%  4.185%%*F  1.694* -0.068 0.385
(0.993) (0.631) (0.866) (0.062) (0.954)
Observations 20056 19174 20063 20063 19378

Panel C: Minority Ethnic Groups

Post-UPE X Intensity 2.757 5.243%% -4 458%F*  (.548%HF*  -6.652%**
(2.834) (2.350) (1.490) (0.124) (1.787)
Observations 9957 9627 9960 9960 9701

Panel D: Muslims

Post-UPE X Intensity 3.561**%*%  2956%*  -0.880 0.050 -2.649%*
(1.183) (1.271) (1.459) (0.125) (1.294)
Observations 15925 15375 15936 15936 15527

Panel E: Christians

Post-UPE X Intensity 3.780***  2732%*  -0.919 0.057 -2.590%*
(1.091) (1.256) (1.392) (0.121) (1.221)
Observations 16566 15991 16578 16578 16152

Notes: Data: Nigeria IPUMS-DHS 2003, 2008, 2013, 2018. This table reports the effects of exposure to
Nigeria’s UPE program by ethnicity and religion on education, marriage, and fertility, using the DID models
described in equation 1.4. The outcome variables are described in the main text. Regressions include state-
specific cohort trends for cohorts affected and unaffected by UPE; and controls for ethnicity, religion, rural-

urban status, birth cohort, state, and survey year. State-clustered standard errors are in parentheses. *#%*
p<0.01, ** p<0.05, * p<0.10.
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Table B.4: Federal capital funds allocated for primary school construction in 1976 (in naira)

State Region Funds allocated (Naira) Funds per capita
Anambra Eastern 8,342,532 1.640
Cross River Eastern 10,256,206 2.430
Imo Eastern 8,271,194 2.260
Rivers Eastern 5,821,876 2.410
Bendel Midwestern 10,062,666 2.910
Benue Northern 3,175,804 0.920
Borno Northern 2,601,302 0.760
Kaduna Northern 11,116,441 2.150
Bauchi Northern 2,973,215 0.870
Gongola Northern 5,005,510 1.020
Kano Northern 1,2131,038 1.490
Kwara Northern 9,538,412 3.950
Niger Northern 2,025,000 1.200
Plateau Northern 6,287,450 2.200
Sokoto Northern 12,131,038 1.310
Oyo Western 1,744,305 0.240
Ogun Western 321,524 0.150
Ondo Western 717,838 0.190
Lagos Western 13,890,626 6.190

Notes: Source:Osili and Long (2008) Funds per capita were computed using 1976
state population projections based on the 1963 census. See Osili and Long (2008)
for details.
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Appendix C: Civil Conflict and Family Formation: The long-term legacies of

the Biafran War
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Table C.1: Robustness Check: Impact of War Exposure on Women - Marriage and Fertility

(1) (2) 3) 4) )
Ageat  Ageat  Number Desired Son
Istunion Istbirth of children children preference

Panel A: Binary Exposure

Exposed Cohorts

X Exposed Region -0.366  -0.154 0.030  -0.080 -0.023
(0.400) (0.424) (0.173)  (0.166) (0.024)

Panel B: Exposure by Age

In-utero X Exposed Region 0.366 0.154 -0.030 0.080 0.023
(0.400) (0.424) (0.173)  (0.166) (0.024)

0-2 years X Exposed Region 0.680** (0.938** -0.239 0.158 0.055%**
(0.323)  (0.437) (0.152)  (0.111) (0.025)

3-5 years X Exposed Region -0.453  -0.578* 0.310*%* -0.110 -0.053%**
(0.377)  (0.315) (0.150)  (0.161) (0.020)

6-12 years X Exposed Region -0.209  -0.102 -0.109  -0.223 0.005
(0.286)  (0.251) (0.144)  (0.154) (0.021)

Panel C: Duration of Exposure

Exposure (Months)

x Exposed Region -0.028  -0.023 -0.004  -0.014* -0.001
(0.017)  (0.015) (0.008)  (0.008) (0.001)

Observations 19871 19458 20196 17577 20196

Outcome mean 18.55 20.24 5.94 7.07 0.21

Outcome SD 5.48 5.07 3.00 3.38 0.40

Notes: Data: Nigeria [IPUMS-DHS 2008 and 2018. Exposed Cohorts represents individuals born before
November 1970 and exposed to the war in-utero, childhood, or adolescence. Exposed Region refers to current
residents of the states in the former eastern region (Akwa Ibom, Anambra, Abia, Bayelsa, Cross River, Enugu,
Ebonyi, Imo, and Rivers). Exposure in months captures the duration of war exposure in months, ranging from
0 to 31 months. Outcome variables are explained in detail in the section. All regressions include controls for
urban residence, religion, and wealth quintiles; ethnicity, birth cohort, state, and survey round fixed effects,
and ethnicity-specific time trends. Standard errors are clustered by ethnicity and birth cohort to account for
serial correlation. State-clustered standard errors are in parentheses. **** p<0.01, ** p<0.05, * p<0.10.
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Table C.2: Robustness Check: Impact of War Exposure on Men - Marriage and Fertility

(D (2) 3)
Age at Age at Number
Istunion 1stbirth of children

Panel A: Binary Exposure
Exposed Cohorts
x Exposed Region 1.001**  0.907 -0.463*

(0.479) (0.687) (0.243)
Panel B: Exposure by Age

In-utero X Exposed Region -0.524  -0.316 0.174
(0.334)  (0.453) (0.176)
0-2 years X Exposed Region 0.043 1.446 0.252
(0.549) (1.459) (0.360)
3-5 years X Exposed Region 1.022%** (0.557 -0.567%**
(0.390)  (0.587) (0.202)
6-12 years X Exposed Region 0.652 0.654 -0.218

(0.577)  (0.626) (0.208)

Panel C: Duration of Exposure
Exposure (Months)

x Exposed Region 0.027 0.012 -0.012

(0.022) (0.027) (0.010)
Observations 10546 10302 10988
Outcome mean 26.40 28.52 5.92
Outcome SD 6.16 9.35 4.38

Notes: Data: Nigeria [IPUMS-DHS 2008 and 2018. Exposed Cohorts represents
individuals born before November 1970 and exposed to the war in-utero, child-
hood, or adolescence. Exposed Region refers to current residents of the states
in the former eastern region (Akwa Ibom, Anambra, Abia, Bayelsa, Cross River,
Enugu, Ebonyi, Imo, and Rivers). Exposure in months captures the duration of
war exposure in months, ranging from O to 31 months. Outcome variables are
explained in detail in the section. All regressions include controls for urban res-
idence, religion, and wealth quintiles; ethnicity, birth cohort, state, and survey
round fixed effects, and ethnicity-specific time trends. Standard errors are clus-
tered by ethnicity and birth cohort to account for serial correlation. State-clustered
standard errors are in parentheses. **** p<0.01, ** p<0.05, * p<0.10.
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Table C.3: Robustness Check: Impact of War Exposure on Women’s Spousal Characteristics and
Match Quality

(1) (2) 3) “4)
Experienced
Spousal Spousal domestic

age gap education gap Polygamy violence

Panel A: Binary Exposure

Exposed Cohorts

x Exposed Region -0.207 0.062 -0.031 -0.014
(0.545) (0.208) (0.025) (0.035)

In-utero X Exposed Region 0.207 -0.062 0.031 0.014
(0.545) (0.208) (0.025) (0.035)

0-2 years X Exposed Region 0.304 -0.093 -0.015 0.028
(0.482) (0.229) (0.026) (0.037)

3-5 years X Exposed Region -0.063 0.141 -0.034%* -0.026
(0.477) (0.182) (0.020) (0.030)

6-12 years X Exposed Region -0.119 -0.066 0.005 0.009
(0.415) (0.187) (0.024) (0.030)

Panel C: Duration of Exposure

Exposure (Months)

x Exposed Region -0.050* 0.002 0.000 0.000
(0.026) (0.011) (0.001) (0.002)

Observations 17705 19529 17842 13884

Outcome mean 10.51 2.56 0.39 0.28

Outcome SD 7.75 3.55 0.49 0.45

Notes: Data: Nigeria [IPUMS-DHS 2008 and 2018. Exposed Cohorts represents individuals born before
November 1970 and exposed to the war in-utero, childhood, or adolescence. Exposed Region refers to current
residents of the states in the former eastern region (Akwa Ibom, Anambra, Abia, Bayelsa, Cross River, Enugu,
Ebonyi, Imo, and Rivers). Exposure in months captures the duration of war exposure in months, ranging from
0 to 31 months. Outcome variables are explained in detail in the section. All regressions include controls for
urban residence, religion, and wealth quintiles; ethnicity, birth cohort, state, and survey round fixed effects,
and ethnicity-specific time trends. Standard errors are clustered by ethnicity and birth cohort to account for
serial correlation. State-clustered standard errors are in parentheses. **** p<0.01, ** p<0.05, * p<0.10.
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Table C.4: Robustness Check: Impact of War Exposure on Women - Marital Wellbeing

(1 ?) 3) “4)
Justifies ~ No final Joint say
domestic ~ SayIn .. husband’s ~ Paid
violence decisions pay Work
Panel A: Binary Exposure
Exposed Cohorts
x Exposed Region -0.033 0.038 0.019 -0.013
(0.030) (0.026) (0.027) (0.035)
In-utero X Exposed Region 0.033 -0.038 -0.019  0.013
(0.030) (0.026) (0.027) (0.035)
0-2 years x Exposed Region -0.052 0.009 0.006 -0.043
(0.032) (0.020) (0.024) (0.045)
3-5 years X Exposed Region -0.009 0.033 0.000  -0.005
(0.025) (0.025) (0.022) (0.021)
6-12 years x Exposed Region -0.028 0.014 -0.008  0.005
(0.022) (0.021) (0.024) (0.029)
Panel C: Duration of Exposure
Exposure (Months)
x Exposed Region 0.002 -0.000 0.001  0.000
(0.001) (0.001) (0.001) (0.002)
Observations 20040 20196 20196 20196
Outcome mean 0.39 0.50 0.23 0.62
Outcome SD 0.49 0.50 0.42 0.49

Notes: Data: Nigeria IPUMS-DHS 2008 and 2013. Exposed Cohort represents individuals born
before November 1970 and exposed to the war in-utero, childhood, or adolescence. Exposed Region
refers to current residents of the states in the former eastern region (Akwa Ibom, Anambra, Abia,
Bayelsa, Cross River, Enugu, Ebonyi, Imo, and Rivers). Exposure in months captures the duration
of war exposure in months, ranging from O to 31 months. Outcome variables are explained in
detail in the section. All regressions include controls for urban residence, religion, and wealth
quintiles; ethnicity, birth cohort, state, and survey round fixed effects, and ethnicity-specific time
trends. Standard errors are clustered by ethnicity and birth cohort to account for serial correlation.
State-clustered standard errors are in parentheses. **** p<0.01, ** p<0.05, * p<0.10.
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