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This dissertation explores issues related to children’s schooling and well-being

in Africa and Asia. Using household level data, I empirically assess the ef-

fectiveness of a policy that raised the minimum age of marriage for girls in

Ethiopia; the effect of a large financial crisis on inequality in educational at-

tainment between siblings in Indonesia in both the short and long-run; and the

relationship among living away from home, school attendance, and work for

children in West Africa.
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CHAPTER 1

CHILD BRIDES, BARGAINING POWER, AND REFORM OF ETHIOPIA’S

FAMILY LAW

“It is a vicious circle. Women are deprived of rights because of their lack of educa-

tion, and their lack of education results from their lack of rights. We must not forget that

the subjection of women is so widespread and so old that we often refuse to recognize the

abyss that separates [women] from [men].”

-Leo Tolstoy (in Anna Karenina)

“With marriage, a girl’s childhood abruptly ends. Her health and future prospects

immediately fall in jeopardy. Tens of millions of girls in the developing world are at risk

of being forced to wed as part of this deeply entrenched practice that significantly im-

pedes progress on human rights, education, global health, and economic development.”

-International Center for Research on Women

1.1 Introduction

In 2010, 35% of women ages 20-24 in the developing world had been married

before their 18th birthday, many of them well before their 16th (UNICEF, 2013).

Leading NGOs in the field of development – including the UN Human Rights,

UNICEF, the International Center for Research on Women, and the Population

Council, buttressed by a photo campaign by National Geographic – assert that

early marriage generates health risks and social and economic costs, the ma-

jority of which are borne by women. In particular, early marriage for girls is

credited with reduced schooling and employment outcomes, higher and ear-
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lier fertility and likelihood of mortality and complications during childbirth,

greater incidence of HIV and domestic violence, and low bargaining power

among women (Warner et al., 2014; Jensen & Thornton, 2003; Edmeades, 2013).

In addition, children born to mothers married as teenagers are thought to have

lower health and human capital outcomes relative to their peers because of their

mothers’ early marriage (Jensen & Thornton, 2003).

However, little empirical evidence establishes these observations as causal or

separates them from what might simply be the effect of poverty and women’s

low status on both child marriage and outcomes. In addition, even as govern-

ments and development institutions enact legal reform and other policies aimed

at decreasing child marriage, the effects of these programs, their costs as well as

their benefits, have not been quantified.

The contribution of this paper is twofold. First, I provide quasi-experimental

estimates of the effect of Ethiopia’s 2000 reform of its family law on age at mar-

riage using a difference-in-differences strategy. Second, this is only the second

paper to investigate the causal nature of early marriage for girls on negative

outcomes typically associated with the practice. With the exception of Field

& Ambrus (2008), until now, these linkages have been made by researchers and

NGOs by observing only correlations; my quasi-experiment specification allows

me to examine the existence (or lack thereof) of causal effects of early marriage

for girls on their education and employment outcomes and their status within

their marriages, and in the context of a legal reform that aimed to raise the age

of marriage.

My results suggest that, while the policy did increase the average age at

marriage for affected women by about one year and shifted the distribution of

2



marriage ages up, young marriage is still prevalent. Further, I find that as a

result of the policy, women’s education also increased by about one year, which

represents a large gain given low average levels of education (2.5 years) prior

to the policy. This increase in education corresponds with an 18 percentage

point increase in literacy, the ability to read a full sentence. These findings are

consistent with Field & Ambrus (2008), showing that in the context of Ethiopia, a

legal change to the minimum age of marriage brings increases in age of marriage

for girls and, along with it, in education.

Expanding beyond the outcomes considered by Field & Ambrus (2008), my

estimates support mixed evidence for the causal impact of age at marriage on

other outcomes for women within marriage. On the one hand women who

marry later as a result of the reform are more likely to report jointly managing

their husband’s income and less likely to think they are unable to ask for pro-

tection in the event that he has an STI, but they do not appear to marry better

quality spouses or to be more likely to perceive physical abuse by their hus-

bands as being unacceptable. My findings suggest that claims of the negative

effect of child marriage on women’s bargaining power and the benefits of end-

ing the practice should be tempered and that further efforts must be made if the

position of women is to be improved in all dimensions.

This paper proceeds by first describing in more detail the theoretical frame-

work and existing empirical evidence regarding child marriage and outcomes.

Section 1.3 discusses the particular anthropological, ethnographic, and political

environments in which my empirical approach is set. Section 1.4 presents the

empirical strategy I use to investigate the effect of the 2000 Revised Family Code

in Ethiopia and the data I use to estimate the results. In Section 1.5, I present

3



results from my estimation and I discuss their robustness in Section 1.6. Section

1.7 concludes and discusses areas for future work.

1.2 Literature and Motivation

Early marriage for girls is prevalent in much of the developing world and has

been given attention in the United Nations’ Convention on the Elimination of

All Forms of Discrimination Against Women (CEDAW) as a violation of hu-

man rights since 1981.1 Jensen & Thornton (2003) discuss patterns of early mar-

riage for girls being associated with low education, early childbearing and re-

lated maternal health problems, and limited assertion and independence within

marriage. In light of these concerns and observations, non-governmental orga-

nizations and governments have increasingly taken up the cause to end child

marriage among other “harmful traditional practices.”2 UNICEF hosted a “Girl

Summit” in 2014 aimed at mobilizing efforts to end child marriage within a gen-

eration in Africa, and the practice of child marriage has become a focus of the In-

ternational Center for Research on Women (ICRW) and USAID, along with gov-

ernmental interventions in India, Pakistan, and throughout sub-Saharan Africa

(ICRW, 2013). Efforts are also being undertaken in the Americas: in Guatemala,

a bill raising the minimum age of marriage became a debating point in the coun-

try’s 2015 presidential election run-off, and a recent opinion piece in the New

York Times highlighted the work of “Unchained at Last,” a nonprofit seeking to

end child marriage in the United States, which occurs with judicial approval for

girls of immigrant families but also in “so-called American families” (Moloney,

1Jacobson (1992).
2Boyden et al. (2013).

4



2015; Reiss, 2015).

These efforts and concerns have been made despite a dearth of empirical

evidence establishing the link between child marriage and outcomes as causal,

perhaps owing to the difficulty of finding sources of plausible exogeneity. In

the first and only other existing paper identifying these effects as causal, Field

& Ambrus (2008) estimated the causal effect of age at marriage on education

and literacy using age at first menarche as an instrument for age of marriage of

girls. They showed that delaying marriage for girls by one year increases years

of schooling by 0.22 years and literacy by 5.6 percent in Bangladesh.3

1.2.1 The Household’s Problem

Norms, debt or other shocks to household income, and aspirations or expecta-

tions of daughters’ future prospects (educational, employment, or otherwise)

are all likely to play a role in the decision of when to marry a young girl. To

the extent that legal reform changes only some but not all of these factors, one

is not likely to see a substantial change in outcomes for women unless these

constraints or motivations are addressed in addition to the legal age at mar-

riage. This is especially true in contexts where customary or religious marriage

is legally acceptable or when laws are otherwise difficult or impossible to en-

force.
3However, some concerns surrounding age at first menarche as a suitable instrument for age

at first marriage exist. First, the variable is not available in many datasets and when it is may
be associated with significant measurement error. Indeed, the variable is not available in any
of the datasets I am using from Ethiopia. Second, there may be concerns about the exclusion
restriction in using age at menarche to proxy for age at first marriage exogenously (relative
to existing effects of poverty and health), because poor nutrition and health can sometimes be
related to age at menarche in the first place. See Rah et al. (2009), although Field & Ambrus
(2008) do directly address this concern and find weak evidence to support it in their context.
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With respect to outcomes as determined by marriage age, causal effects

could theoretically go in either direction and therefore raising age at marriage

may not necessarily lead to observed changes in outcomes. On the one hand,

marrying later for girls may increase positive outcomes. If the alternative to

marriage is staying in school, then education will necessarily increase if girls

marry later, and along with it, all of the outcomes for which education is a de-

terminant.4 In addition, if age at marriage itself increases women’s bargaining

power because it increases girls’ maturity and assertiveness in a decision mak-

ing process within a marriage, later marriage for girls will improve women’s

welfare as their bargaining power improves. On the other hand, if even very

early marriage occurs after schooling is complete, then delaying marriage may

have no effect on school attainment. Even if education does increase, women’s

wellbeing in other dimensions may fail to improve unless other changes to

women’s status (stemming from norms and customs) are also improved.

Furthermore, families may marry their girls young because they believe, cor-

rectly or not, that it improves the quality of a match, the bride price received (an

almost universal practice in Ethiopia according to the anthropological and soci-

ological literature)5, or both. To the extent that these transfers help a family pay

off debt, feed remaining members, or invest in other aspects of well-being (per-

haps even for the girl who is being married), mandating later marriage without

addressing these underlying causes and constraints that encourage it in the first

place may have no effect or, worse, a negative impact on women’s outcomes.

One extreme example frequently cited is that families marry their daughters

early to prevent abduction or rape, which may not only bring shame on a fam-

4Conditional cash transfers – monetary payments to families when girls stay in school in-
stead of marrying – in the Indian states of Bihar and Jharkhand have been designed to incen-
tivize delay of marriage, but these efforts have not been rigorously evaluated.

5See, for example, Pankhurst (1992).
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ily, generate children outside of marriage, or spread HIV and other sexually

transmitted diseases, but may destroy a girl’s marriage prospect, and with it, fi-

nancial and social stability in the future (Boyden et al., 2013). Early marriage for

girls may be a protective measure taken in the context of a highly discriminatory

and even violent environment for women and, in the absence of other means by

which families can mitigate these risks for their girls, a mandated later age at

marriage might in fact be welfare-reducing not only for the families, but also for

the women themselves.

1.2.2 Bargaining Power

Jensen & Thornton (2003) discuss the possibility that women who marry young

or who marry men who are much older than they may lack status or power

within a marriage and may be less capable of asserting themselves. For this

reason, in addition to exploring education and related outcomes as Field &

Ambrus (2008) do, I also explore outcomes associated with perceived or actual

power within marriage. This insight and application grows out of empirical

evidence on the microeconomics of households rejecting the standard unitary

model of the household in favor of models which assume that household mem-

bers are heterogeneous in their preferences and that household outcomes reflect

internal strategic decision making that may be affected by members’ bargaining

power.6 Household bargaining power may be derived from assets brought in at

the inception of marriage, dowries and bride prices, as well as levels of educa-

tion and other forms of human, social, and physical capital that reflect outside

opportunities and freedom as well as contemporaneous relative income levels

6Browning et al. (1994).
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(Fafchamps & Quisumbing, 2005; Goldstein & Udry, 2008; Chiappori et al., 2002;

Quisumbing & Maluccio, 2003; Duflo, 2003; Hoddinott & Haddad, 1995; Qian,

2008; Harari, 2014). Recent experimental evidence from Ashraf et al. (2014)

has suggested that increasing women’s ability to control contraceptive use and

method decreases “unwanted” fertility in Zambia, in line with findings from

Bailey (2010) among the US women’s population.

1.2.3 Legal Reforms and Women’s Status

In this spirit, a growing literature estimates the effectiveness of legal changes

that directly influence bargaining power on influencing outcomes for women.

Most previous work has been confined to developed country settings, especially

as the law relates to divorce. The U.S. state-specific adoption of no-fault di-

vorce laws during the 1960s and 70s prompted a number of quasi-experimental

studies addressing the theoretical prediction that a perceived change in “threat

point” – the outside option or expected division of marital property upon di-

vorce – would alter bargaining power and therefore outcomes within a mar-

riage even if it never actually dissolved. Gray (1998) finds that women’s labor

force participation increased and Chiappori et al. (2002) find that women’s labor

supply hours fell when divorce laws became more favorable to women. Adam

et al. (2003) used similar legal changes in Canada to assess the effect of changes

to divorce laws on female suicide rates, finding that laws improving women’s

rights to assets upon divorce reduced the suicide rate among married women,

but had no effect on the rate of suicide among unmarried women.

Turning to a developing country setting, legal changes improving prop-
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erty rights and other measures of women’s status seem to have favorable ef-

fects. Harari (2014) finds that a 1981 reform in Kenya granting daughters and

sons the same inheritance share increased women’s education and age at first

marriage, and reduced fertility and the incidence of female genital mutilation.

Hallward-Driemeier & Gajigo (2011) investigate the effects of the Ethiopia re-

form’s changes to inheritance law and property rights, and find that district-

level female labor participation rates and employment in higher-paying occu-

pations are higher, especially for young unmarried women, in 2005 after the

early regions adopted the reform.

Kumar & Quisumbing (2015) find evidence suggestive of complementarities

between Ethiopia’s family law reform and land allocation reform which pre-

dominantly favored female-headed households. Kumar & Quisumbing (2012)

also find evidence suggestive that perceived allocation of assets upon divorce

is associated with perceived control over one’s life, and that these perceptions

are also correlated with children’s actual schooling outcomes: when women’s

perceptions of equitable asset division upon divorce improve, their own self-

reported well-being is unchanged but their children’s schooling outcomes im-

prove. However, their analysis relies on panel data that asks women about their

perceived control over assets during marriage and upon divorce, and cannot

distinguish the separate aspects of the family law reform or other contempo-

raneous trends on these perceptions. That is, they use panel data to estimate

changes in perceptions of asset distribution during marriage and upon divorce

and attribute the correlation between the two to the reform of the family law

without addressing particular aspects of the legal reform or time trends.

This paper is the first study to investigate the causal relationship between
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age at marriage as a potential source of intra-household bargaining power and

outcomes of that bargaining process within the context of a legal reform that

raised the legal age of marriage for women. Beyond Field & Ambrus (2008),

who used the instrumental variables approach described above, further evi-

dence on the negative effects of child marriage for girls has thus far been con-

fined to statements based on empirical observation that can only be described

as correlational. By leveraging a legal reform in Ethiopia and its staggered tim-

ing across regions of the country, I provide the first quasi-experimental evidence

on the causal effect of age of marriage on outcomes for women. In confirming

the causal nature of these claims but also showing that some outcomes related

to women’s well-being do not change, my work can inform the policy and aid

community with respect to the optimal strategy for achieving desired outcomes

associated with improving women’s status.

1.3 Anthropological, Political, and Empirical Contexts

1.3.1 Marriage in Ethiopia

With more than 85 distinct ethnic groups and representation from many of the

world’s major religions, Ethiopia represents an ethnically and religiously di-

verse environment (Webb et al., 1992). Across Ethiopia, marriage is most fre-

quently arranged, with most brides and many grooms having no part in the

choice of spouse; it is common for young girls not to know they are being mar-

ried until the day of the wedding, on which the bride and groom meet for the

first time (Pankhurst, 1992; Fafchamps & Quisumbing, 2002, 2005; Kumar &
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Quisumbing, 2015). Marriage celebrated in a religious setting is far less common

than customary or traditional marriage ceremonies, and local marriage customs

tend to be dominated by local customary practices rather than more universal

religious practices (Pankhurst, 1992). Anthropological records from Pankhurst

(1992) suggest that in rural areas, where nearly 80% of the population lived

in 2000, girls are traditionally 10 to 14 years old at marriage while grooms are

usually ten years older than brides on average. Parental transfers at the time

of marriage are most consistent with assortative matching (rich with rich, poor

with poor) as opposed to strategic or compensatory motives, although the ma-

jority of assets brought into a marriage are from the bride and groom and not

their parents, with grooms bringing on average 10 times as many assets into

marriage as do brides (Fafchamps & Quisumbing, 2002, 2005).7

Land is the most commonly held and most valuable asset in Ethiopia, and

the asset most frequently brought in upon marriage; however, the right of

women to own land was established by the 1995 revision to the civil code, five

years before the 2000 revision of the family code in Ethiopia (Gopal, 2001). Con-

trary to popular thought that grooms are granted family land upon the occasion

of their engagement or marriage, grooms bringing land to a marriage typically

have owned it prior to the celebration of marriage (Webb et al., 1992). While

ethnic and religious norms affect customary practices, “location-specific norms

are generally the best predictor of the disposition of assets upon marital disso-

lution” (Kumar & Quisumbing, 2015).

Polygamy is practiced with some frequency in Ethiopia across ethnic and

religious groups, despite being officially prohibited in the Ethiopian Orthodox

church. A draft constitution of Ethiopia’s revolutionary government in 1974

7The majority of brides bring nothing to the marriage.
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prohibited bigamy, which is officially prohibited by the Ethiopian Orthodox

church, but the phrase was later dropped in deference to Islamic pressure. Di-

vorce is also much more widespread than would be expected in a deeply tradi-

tional and religious setting (Pankhurst, 1992). In the results section, I investigate

whether divorce rates appear to have increased following the reform to family

law, but find no evidence to suggest this. The results section also explores the

effects of the reform on women’s involvement in polygamous marriages.

1.3.2 Ethiopia’s Family Law Reform

In July 2000, the Federal Democratic Republic of Ethiopia amended existing

law on family relation in its “Revised Family Code” to “provide the legal basis

which guarantees the equality of the spouses during the conclusion, duration,

and dissolution of marriage” (Federal Democratic Republic of Ethiopia, 2000).

Within a package of reforms to existing law, Articles 6 and 7 require “free and

full consent” and raised the minimum age of marriage from 15 to 18 years for

girls, granting an exception of not more than two years for “serious cause.” The

law left untouched the legal minimum age of marriage for men (at 18). The

reform also made marrying children a criminal act, punishable by up to seven

years in prison.8 An important feature of marriage law in Ethiopia is that mar-

riages that are performed as part of a traditional customary or religious cere-

mony are considered legal by the government, in addition to marriages carried

out by an officer of civil status. Combined with the fact that enforcement of the

legal minimum age – both before and after the reform – is weak, this means

that persisting norms and customs have historically caused the median age at

8See Federal Democratic Republic of Ethiopia (2000).
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marriage in Ethiopia to be substantially lower than 18. In my sample from the

nationally representative Demographic and Health Surveys, the median age at

marriage among women ages 18 to 28 in 2000 was 16, with a large proportion

of women married well before age 15. For the purposes of this paper, then, I

view the change in the legal minimum age established by the law reform as

a suggestion to families, communities, and religious and ethnic leaders, work-

ing perhaps slowly to change norms with the help of awareness campaigns and

social pressures (North, 1991; Voigt & Kiwit, 1998).

The Revised Family Code of 2000 also includes a number of other changes to

family law with the potential to affect women’s bargaining power, not simply

changing the minimum age at marriage. The legal reform also gave women the

authority to jointly administer common marital property, granted civil courts

more authority in settling inheritance disputes (whereas previously substan-

tial authority was held by local traditional arbitrators), and withdrew authority

from husbands to deny permission of women to work outside the home. While

such a concert of reforms might influence the outcomes I investigate here, my

empirical strategy focuses on women who were likely to have been affected by

the marriage age established by the the reform because they were married after

the reform, although in Section 1.6, I directly address these other aspects.9

The Revised Family Code was approved by the federal government in 2000

but its implementation occurred at the regional government level and was stag-

gered: the two chartered cities (Addis Ababa and Dire Dawa) and three addi-

tional regions (Tigray, Amhara, and Oromia) implemented the code immedi-

ately, but the remaining six regions of Ethiopia did not implement the reform

9Certainly later life inheritance would be a potential determinant of marriage quality and
intra-marital bargaining power (to the extent that it is determined by real or promised assets
brought in by members), but I cannot separate these effects using the data I have.
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until after 2005.10 Figure 1.1 presents a map of Ethiopia with the early reform

regions boxed. Following Hallward-Driemeier & Gajigo (2011), I will hence-

forth refer to these eleven units - the nine regions plus the two municipalities -

as regions.11

My empirical strategy uses this staggered rollout of the reform to estimate

the effect of the reform by comparing those regions where the reform was

adopted early to those where it was adopted later. To be valid, this method

treats the adoption of the reform as random relative to women and their mar-

riage timing in particular regions. Several features of Ethiopia’s political econ-

omy warrant this assumption. Following the Derg (1977 to 1991), the military

dictatorship which ended the 43-year rule of Emperor Haile Selassie, Ethiopia’s

democratic socialist republic was designed to give importance and pay re-

spect to Ethiopia’s ethnic groups and “nationalities” (Kefale, 2013; Abebe, 2014).

Establishing regional boundaries based on these ethnic groupings and grant-

ing significant autonomy to regional level governments, Ethiopia has been re-

ferred to by anthropologists and political scientists as an “ethnic federalist”

state (Abebe, 2014). The federal government’s immediate jurisdiction is within

the two large municipalities, Addis Ababa and Dire Dawa, and its legislative

proclamations take immediate effect there, but each region has political auton-

omy and responsibility to enact and approve its own constitution as well as civil,

family, and land laws. In practice, this pays recognition to Ethiopia’s customary,

religious, and traditional laws in Ethiopia’s complex ethnic and religious land-

scape, but ultimately establishes extremely similar laws throughout the country

(Burgess, 2011).

10These are: Afar, Somali, Gambela, Benishangul-Gumaz, Harari, and the region called South-
ern Nations, Nationalities, and Peoples (SNNP).

11This is how they are defined in the DHS data as well.
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In most legal matters, the regions of Amhara, Oromia, Tigray, and SNNP,

which comprise the majority of Ethiopia’s population, follow suit with the fed-

eral government rather quickly in implementation; for example, the Productive

Safety Net Program (PSNP), Ethiopia’s government and NGO-sponsored large-

scale food security plan laid out in 2005, was begun first in those regions (Hod-

dinott et al., 2011). In the case of the reform of the family law, however, Amhara,

Oromia, and Tigray adopted nearly identical family codes soon after it was im-

plemented by the federal government, but in SNNP, where security concerns

associated with the 2000 election delayed legislative action, the family code was

not reformed until after 2005, during the same time frame as the remaining re-

gions (Afar, Gambela, Harari, Somali, and Benishangul-Gumaz) (Pausewang

et al., 2002; Smith, 2013). With respect to the Revised Family Code, Smith (2013)

finds only one instance of region-level conflict with respect to ratification of the

family law reform: in Oromia, one of the early adopters. Traditions of polygamy

in the dominant Oromo ethnic group prompted some local leaders to favor re-

vision of the reform to legally recognize polygamous marriages, but in the end

the reform was adopted nearly unaltered in Oromia, as in other regions.

The reform’s effectiveness also relies on knowledge of the reform in the pub-

lic sphere where families and communities would be informed about the re-

form’s impact on families’ decisions regarding marriage of their girls. Indeed,

the Ethiopian government, international NGOs, and local community organi-

zations were active in raising awareness of the reform, especially with respect

to its stipulations on marriage age and consent. Newspaper, radio, and com-

munity plays encouraged the dissemination of the reform’s implications and

the “dangers” and human rights violations of early marriage for girls, and local

government, health, education, and religious leaders were trained in order to
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spread knowledge of it (Pankhurst, 2015). One Ethiopian Orthodox priest says

that knowledge of the rules and benefits of delayed marriage among religious

leaders is critical in the improvement of women’s lives (Cosier, 2015). Instances

of enforcement of the law have come in the form of both fines and imprison-

ment, but seem to be few (Pankhurst, 2015). Some local community organizers

say that some villagers may not be aware that punishment can be incurred even

after the marriage ceremony, while still others cite the stigma associated with

divorce as a reason for remaining married despite the law’s implications.12 In

the extreme, Mekonnen & Aspen (2009) note that during fieldwork in the Maqet

woreda (district) of Amhara, the region where the prevalence of early marriage

is highest, most individuals consulted during interviews were aware of, but op-

posed to, the new law.

Since the data I use come from 2000, 2005, and 2011, I have surveys of indi-

viduals who were affected by the reform at different points in time, depending

on their region of residence. I use the natural experiment provided by the re-

form and its geographically staggered timing to investigate its effects. While

one concern might be that the regions that adopted the reform early differed

substantially and systematically in ways that might be related to age at marriage

and other outcomes, in what follows, I address this concern with an analysis of

pre-trends, and I always control for time-invariant region-level characteristics

and region-specific time trends. Finally, despite significant efforts to track them

down, I do not know the exact dates of adoption of the reform in each region,

only the five-year period in which they were known to have adopted the re-

form. I adopt the conservative approach of treating regions as having reformed

in 2000 if their adoption occurred in the five years between 2000 and 2005, and I

12See Walters (2014).
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treat regions as having reformed in 2005 if their adoption of the reform occurred

between 2005 and 2011, though my results are robust to random adjustment of

the reform dates. This measurement may bias my results toward zero since I

may misattribute certain years as post-reform for some women in certain re-

gions when in fact the reform had not yet taken place.

1.4 Empirical Strategy

1.4.1 Data

I use household surveys from the Demographic and Health Surveys (DHS), con-

ducted in partnership with the Central Statistical Agency in Ethiopia, which

provide cross-sections of women ages 15-49 and men ages 15-59 in 2000, 2005,

and 2011. The timing of the survey data collection and the fact that I can

retroactively observe marriages that occurred well before the period (based on

women’s stated age at marriage) allows me to construct a panel of women

whose marriages occurred between 1974 and 2011.13 That is, even though I

have responses to questions in the survey (whether 2000, 2005, or 2011), the

age ranges and marriage ages of women span the decades before. Figure 1.2

shows the timing of these surveys relative to the reform and its occurrence in

13The question that the DHS uses for age at marriage is “age at first cohabitation”; this does
not allow for the possibility that, as is reportedly common in Ethiopia, de jure marriages are
celebrated when women are very young but not consummated until a few years later, even
though the bride lives with her husband’s family. However, in these data, the correlation of age
at first cohabitation and age at first intercourse is very strong at 0.88. Eighty percent of women
report their age at first intercourse to be the same as their age at first marriage (cohabitation).
Among the 10 percent of women who report their first intercourse as occurring in a year later
than their first marriage, the average gap is 2 years; among the other 10 percent of women who
report their first intercourse as occurring before their first marriage, the average gap is 3.5 years.
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the different regions.

The surveys were designed to be nationally and regionally representative

for the purpose of policy planning.14,15 In addition to gathering more objective

quantitative information from women on their education, births, health, and

contraceptive knowledge and use, the DHS have been designed also to gauge

women’s perceptions of various intra-marital bargaining outcomes for compar-

ison with surveys in other countries. However, some standard DHS questions

are not answered in Ethiopia at all and some are not answered in all of the

available survey years. Therefore, from the list of possible questions related to

perceived bargaining power of women, I use those for which the questions were

asked in each of the Ethiopia survey years (2000, 2005, and 2010).

Table 1.1 reports summary statistics of the variables of interest in this paper

separately for child brides (those married before age 18) and for adult brides,

including p-values for t-tests of the difference. In keeping with the concerns

raised by the UN and various NGOs, these statistics indicate that child brides

are on average less educated and have less say in their marriages, and the differ-

ences are statistically significant for most of these measures. Figure 1.3 provides

a histogram of age at marriage for women married before and after the reform;

the reform does appear to have shifted the distribution toward a higher age

at marriage, although without controlling for pre-existing trends in the age at

marriage, this cannot be confirmed as causal in this simple comparison. How-

ever, Kolmogorov-Smirnov test for equality of distributions rejects the null hy-

14The sampling procedure was two-stage: in the first stage, census enumeration areas were
randomly selected at the regional level and households were then sampled at random within
each enumeration area. All of my analysis which follows uses the appropriate sampling weights
provided in the data.

15Due to some security concerns, some enumeration areas in the Somali region were not sur-
veyed for the 2005 and 2011 rounds, and similarly in Afar for the 2005 round. My estimates are
robust to excluding these regions from the analysis for the entire sample period.
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pothesis (at the 99% confidence level) that the distribution of marriage ages is

identical before and after the policy was implemented.

1.4.2 Empirical Specification

My empirical strategy proceeds in two steps: first, I estimate the effect of the re-

form on the marriage ages of women who were married after the reform, using

a difference-in-differences strategy leveraging the staggered implementation of

the Revised Family Code that raised the minimum age of marriage from 15 to

18. Second, I use that analysis as the first stage in a two-step instrumental vari-

ables procedure identifying the causal relationship between delayed marriage

for girls and outcomes among women in their marriages.

If the reform occurred only in some regions and not in others, a standard

difference-in-differences specification would capture the effect of the reform

on the age at marriage among women in the reformed regions (provided the

difference-in-differences assumptions held, which I explore below). The follow-

ing specification would capture the effect of the reform on the age at marriage

of those who were married after the reform:

Age at marriageirt = β1Reform Regionr + β2Post

+β3

(
Reform Regionr ∗ Post

)
+ ηt + µr + µr ∗ t + εirt

(1.1)

where the difference-in-differences estimator β3 shows the difference in average

age at marriage (or later I consider other outcomes), before versus after the re-

form, in the reform regions relative to the non-reform regions. Here, I include

year of marriage fixed effects ηt, region fixed effects µr, and region-specific lin-

ear time trends, µr ∗ t, in order to control for unobserved time or region-varying
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characteristics.16

However, the reform did occur in the other regions, five years after they

occurred in the early reform regions, so I use a different specification to capture

the full effect of the reform.17 Following Wolfers (2006) and Bailey (2010), I use a

more flexible difference-in-differences specification that allows for the estimated

effect of the reform to capture the full effects of the reform in both sets of regions.

Specifically, I include a Policy variable which takes the value 1 if the reform was

in effect in the region at the time of the woman’s marriage and zero otherwise.18

Therefore, I adapt the specification above as follows:

Age at marriageirt = γPolicy + ηt + µr + ψµr ∗ t + εirt (1.2)

Including the same fixed effects and controls as above, this specification cap-

tures the effect γ of the reform on the dependent variable. This is the overall

difference-in-differences specification which determines the effect of the policy

on age at marriage. In this way, women whose marriages occurred before 2000

or between 2000 and 2005 in the late reform regions are used as “controls” for

those women whose marriages occurred when Policy is equal to one.19

The difference-in-differences estimator γ captures the causal impact of the

reform only if the difference-in-differences assumptions are satisfied. These as-

sumptions require that 1) in the absence of the reform, the regions that reformed

16I also include a control for whether the respondent lives in a rural area and, in estimating
additional outcomes, the age at survey date.

17Figure 2 presents a map of the 11 regions of Ethiopia - the blue boxes indicate those regions
that adopted the reform early, between 2000 and 2005.

18Wolfers (2006) uses exactly this specification for states’ adoption of no-fault divorce laws
during the 1970s in the United States.

19If migration for marriage across regional boundaries were common in Ethiopia, this spec-
ification would be problematic because those hoping to avoid the policy’s jurisdiction in the
early implementation regions could cross region lines to do so. However, due to the ethnic fed-
eral system and the delineation of regional boundaries based primarily on ethnic groupings,
inter-regional migration for marriage is extremely uncommon in Ethiopia.
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early would have experienced the same trend in age at marriage and other out-

comes as the regions that reformed late, such that the late-reform regions pro-

vide a sufficient proxy for the unobservable counterfactual of what would have

occurred in early reform regions in the absence of the reform; and 2) there were

no other significant interventions or policy implementations that might affect

age at marriage or other outcomes and therefore confound the causal estimate.

I consider these assumptions in turn.

The first difference-in-differences assumption (commonly referred to as the

“common trends” assumption) can be justified by evaluating the trends in age

at marriage prior to implementation of the reform. Figure 1.4 shows the average

age of marriage for women married in each year since 1974. With some noise,

the average ages of marriage in the Early and Late reform regions appear to

have been relatively stable during the period 1988 to 2000, the twelve years

prior to the reform. While the Early reform regions have lower average ages of

marriage than the Late reform regions, the trends appear relatively parallel and

even perhaps flat. Beginning after 2000, when the reform occurred in the Early

regions, the average age of marriage increased, reaching the previous average

in the Late reform regions. In 2005, when the reform began to be implemented

in the Late regions, the average age of marriage there also increased (again, with

some noise). This initial visual evidence suggests the tenability of the common

trends assumption. The assumption can be more formally tested by including

indicators for the pre-reform period, which I consider below.

The second difference-in-differences assumption is not possible to show em-

pirically; it simply requires that we believe that the reform was the only policy

implementation that might have affected age at marriage and other outcomes
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and that, in the absence of the reform, these outcomes would have remained

unaffected. I consider this assumption below in the robustness section as I ex-

plore other possible interventions.

Even with the difference-in-differences assumptions, the specification above

in Equation 1.4.2 may provide a biased measure of the causal impact of the re-

form because, as Wolfers (2006) argues, this approach may confound preexisting

trends with the dynamic effects of a policy shock; that is, if we do not allow for

the reform to change the age at marriage over the course of the post-reform period,

the coefficient on such a unilateral Policy dummy variable may be a biased es-

timate of the true effect of the policy. To explore this possibility, I also estimate

the above model with dummy variables for each period after the reform. Specif-

ically, following Wolfers (2006), I estimate the following:

Age at Marriageirt =
∑

k

βk ∗ Reform has been in effect for k periods

+ηt + µr + ψ1 ∗ tψ2µr ∗ t + εirt

(1.3)

In this way, the set of coefficients βk (where k = 1, ..., 10), in place of the co-

efficient on the single Policy variable, captures the effect over time of the reform

on the average age at marriage during each period following the reform. In the

results which follow, I use k as two-year periods.20 In order to formally test the

pre-trends assumption, following Autor (2003), I can also include dummy vari-

ables for the years prior to the reform. If the pre-trends assumption is correct,

only the coefficients on the k dummy variables for after the reform was imple-

mented should be significant, while dummy variables for prior to the reform

should be statistically indistinguishable from zero. Below, I test this specifica-

20The number of marriages recorded for 2011 is extremely small since the survey occurred
during that year. Therefore, I group these women with those who were married in 2010 in these
dynamic specifications.
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tion as the most conclusive available test of the common trends assumption and

find that it holds.

The above approach captures the effect of the policy on the outcomes of mar-

riage age and other dimensions of women’s wellbeing but may be influenced by

the endogeneity of the timing of marriage (before or after the policy). Therefore,

I explore also the effect of the reform by considering birth cohorts that would

be affected by the minimum age of marriage because they were under 18 at

the time of the reform in their region. Specifically, I estimate the following as a

supplementary analysis to the analysis described above and confirm the results:

Married by Age 18irt = βExposed Cohortirt + ηt + µr + ηt ∗ µr + εirt (1.4)

where the dependent variable is an indicator for whether a woman was married

by age eighteen (or another age), “Exposed Cohort” is an indicator for whether

a woman was under 18 at the time of the reform in her region, and a full set

of year of birth (ηt) and region (µr) fixed effects, as well as their interactions, is

included.

Verifying unbiased standard errors. Due to the small number of regions, which

are the level of the policy and therefore the level of my identification strategy,

according to Bertrand et al. (2004) and Cameron et al. (2008) the standard er-

rors of the difference-in-differences estimates of these specifications may be bi-

ased downward, leading to greater likelihood of false rejection of the null (or

reported levels of significance that are falsely deflated) in hypothesis tests. Fol-

lowing the suggestions of Cameron et al. (2008), I implement a wild bootstrap

method for estimating the standard errors; the results of this method are p-

values. I report both versions of significance levels (from standard clustered er-

rors and the wild bootstrapped errors) in order to demonstrate the importance
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of this correction to proper hypothesis test conclusions, and rely on the more

conservative wild bootstrap results in assessing my results.

Finally, establishing the effect of the reform raising the age of marriage as

above, I use that flexible form difference-in-differences specification as the first

stage, instrumenting for age of marriage, and explore the causal effect of age of

marriage on other outcomes for women.

1.5 Results

1.5.1 Effect of Policy on Marriage Age of Women

Using the sample of repeated cross-sections from the DHS data of women ages

15 to 49 surveyed in 2000, 2005, or 2011, I estimate the effect of the reform on the

age at marriage of women married between 1974 and 2011.21 Table 1.2 shows

the estimates of the basic difference-in-differences specification which uses the

Policy variable as described above in Equation 1.4.2. The estimate for γ suggests

that the reform increased the age of marriage for affected women by about 1

year and is significant at the 95 percent confidence level.22 As described above,

the minimum age of 15 was not universally enforced prior to the reform, so this

estimated effect is an “intent to treat” effect of Ethiopia’s family law reform on

the age at marriage.

21The earliest year of marriage in the sample is 1959 but I restrict the sample to those mar-
riages during or after 1974 because the yearly numbers of marriages before 1974 are very small
and likely not representative of those that occurred during those years. The results are not
sensitive to this choice.

22While the estimated coefficient is significant at the 95 percent confidence level, estimating
standard errors using the wild bootstrap method recommended by Cameron et al. (2008), the
estimated coefficient is significant at the 90 percent confidence level.
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Figure 1.5 shows results from estimating the dynamic effects of the reform

(see Table 1.3). Each y-value on the graph is the coefficient on one of the k

dummy variables indicating the time periods before and after the reform.23 The

results suggest that the effect of the reform on the age of marriage of women is

increasing over the time of the post-reform period, which suggests that informa-

tion and public opinion regarding norms may have spread gradually such that

the behavior of families marrying their girls also changed gradually as a result

of the reform (recall that time trends have been controlled for). The large mag-

nitudes of the effects over time also suggest that, as Wolfers (2006) describes, the

unilateral policy variable masks considerable differences in the effect over time

and, in this case, represents a conservative estimate of the effect of the reform

on the age of marriage since the single policy effect constrains the impact of the

reform to be the same over all the post reform years. Thus, I conclude that the

effect of the reform in increasing the age of marriage is between 0.97 and 2.4

years; that is, on the low end the estimated effect with the single Policy variable

is to increase the age of marriage by 0.97 years, but when considering the fact

that the reform increased the age of marriage by more in the later years than in

the early years (as Figure 4 shows), the upper end of the estimated effect of the

reform is as high as 2.4 years. Note also that the estimates for the pre-reform

periods (years before zero) are statistically indistinguishable from zero, which

provides the required test for common trends suggested by Autor (2003).

Figure 1.6 shows that the distribution of age at marriage shifted to the right:

marriage at age 15 and younger decreased in prevalence and marriage at ages 16

or higher increased. The figure plots predicted probabilities of marriage at each

age associated with the pre-reform and post-reform periods using an ordered

23Bailey (2010) explores the effect of legal reforms on contraceptive use in the US during the
1960s a similar fashion.
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probit model for the specification in Equation 1.4.2 instead of an OLS regression

for age at marriage. Although age 16 is still below the new minimum age of

18, it does appear that families who would have married their daughters at age

15 have responded to the reform by waiting until their girls are 16 instead.24

The point estimates for marriage at ages 15 and younger are smaller with the

Policy in place, suggesting that marriages earlier than 15 are also delayed when

the Policy is in place, although these differences are not statistically significant

(which may say more about statistical power than about the effect of the reform).

Marriage at ages 16 or older is more likely after the reform than before, and

the increase is statistically significant for ages 17 (at the 10 percent level), 18,

and 22 (both at the 5 percent level). The reform increased not only the average

age of marriage for women, but decreased very early marriage and increased

the likelihood that women’s ages were nearly or fully compliant with the legal

minimum age when they were married.

1.5.2 Probability of Marriage, Divorce, and Widowhood

The analysis above has examined the effect of raising the legal age of marriage

on the ages of marriage for those women who were married after the reform

took place. Before I proceed to evaluate whether the change in marriage age af-

fected women’s outcomes, I address a potential concern of selection among the

women who were married: did the reform prevent some women from getting

married at all or in some way change the mix of which women were married, in

ways that might be non-random or correlated with outcomes? To address this

24It would be helpful to be able to observe the families who make these decisions directly, but
these data do not allow me to do so. In future work, I plan to address and directly estimate the
household’s problem of marriage age for their children.
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concern, I plot the pre- and post-reform proportions of women whose marital

status was “ever married,” “divorced,” and “widowed,” including 95% confi-

dence intervals, by age (at survey date).25 These are Figures 1.7, 1.8, 1.9, re-

spectively. Together with my other results, these figures suggests that, while

the average age of marriage as well as the entire distribution of marriage ages

shifted upward as a result of the reform to family law, the proportion of women

who are married, divorced, and widowed did not change significantly with the

reform, so I am little concerned about differential selection of women into or out

of marital status.

1.5.3 Effect of Age at Marriage on Outcomes

Having established that the policy increased the age at marriage for affected

cohorts of women, reducing the probability of being married very young and

at age 15 and increasing the probability of being married at 16 or older, I now

turn to examining the effect of age at marriage on women’s outcomes using

the estimated of the effect of the policy described above as an instrument for

age at marriage. Specifically, I investigate the effect of the policy on women’s

education, employment, spousal quality, fertility and family planning, and per-

ceptions of domestic violence.26

25For convenience, I plot the proportions from the early reform regions only, but the results
are similar when plotting the proportions in the later reform regions.

26As described above in Section 1.4, I chose variables for women’s perceptions of power from
the DHS by selecting those variables for which responses were recorded in each of the three sur-
vey years. There are some other questions related to husbands’ perceptions of family planning
and women’s perceptions regarding needing permission from their husbands (or mothers-in-
law) before seeking medical help for themselves, but these questions were not asked during all
three survey years, so I have omitted them here.
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Education and Employment. Table 1.4 reports results for the effect of the re-

form on educational and employment outcomes of women. Just as has been

asserted by the development community and as Field & Ambrus (2008) found,

the increase in age at marriage associated with the reform corresponds to an in-

crease in educational attainment of about one year, precisely the average delay

in marriage that I predicted above. The result is also significant at the 95 per-

cent confidence level, although only at the 92 percent confidence interval when

correcting for the small number of clusters (the bottom row of these tables re-

ports the p-values from the Cameron et al. (2008) wild bootstrap adjustment to

standard errors). Given that the levels of education among the 2000 sample are

so low, with a mean of 1.5 years completed and a median of zero years, this

gain in educational attainment represents a large improvement relative to the

mean. Further, Column 2 of Table 1.4 shows that women who married later are

18 percentage points more likely to be literate, which I define as having been

able to read a full sentence in their native language during the survey; the result

is significant at the 99 percent confidence level even using the wild bootstrap

method.27

One perhaps surprising result is that the increase in the age of marriage

decreases the probability of employment of married women by 21 percentage

points (Column 3).28 However, it should be noted that the data do not allow me

to identify whether women’s non-employment means women are unemployed

and desiring work or simply not participating in the labor force.29 If the reduc-

tion in employment is attributable to higher current school enrollment among

women, which I cannot observe (I have only highest completed years for adult

27I also find that they are more likely to have completed primary and secondary school.
28This is robust to inclusion of an age variable in addition to the year of marriage fixed effects.
29However, the employment rate among the women in the sample is very low relative to what

is usually reported for Ethiopia, which I cannot explain.
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women in the surveys), then not only would the reduction in employment be

a potential positive effect of the reform, but the increased educational attain-

ment I estimate above would be a lower bound on the true long term effect for

women whose marriage was delayed. Perhaps if we could interview those same

women a few years later, they would have completed even more years of edu-

cation and their employment rate would be higher than it would have been had

they married younger.

Spousal quality. The quality of husbands may change depending on the age

at marriage of women. On the one hand, women who are married later may

somehow miss out on the suitable or higher quality mates because they waited

too long and the “good ones” are gone. On the other hand, girls who marry

later may find mates with whom they are better matched or they may marry

men who are more progressive in their view of marriage.30 In fact, the quality

of spouses is frequently cited as a concern for family members and a reason for

early marriages for girls. Table 1.5 shows that women married later due to the

policy have not married significantly older or younger men as a result (Column

1). In addition, they have married men who do not have substantially more

education than the spouses of their peers who marry younger (Column 2).31

However, these women are 11 percentage points more likely to be in polyga-

mous relationships (significant at the 10 percent level using the wild bootstrap

adjustment), which may indicate a lower status of women in the marriage.

Fertility timing and family planning. Table 1.6 reports results for specifications

with outcomes related to fertility and family planning. Frequent and many child

births are thought to be a cause of women’s lower status and limited economic

30These men may also be better educated and have higher earnings.
31Although the estimated standard error is small enough that the confidence level is 99 per-

cent, the wild bootstrap method returns a p-value of 0.13.

29



opportunity in addition to the source of a number of health problems related

to frequent child birth for both mothers and their children. If women who

marry older are indeed more mature and able to increase control (either through

knowledge or through bargaining power within the marriage) over fertility tim-

ing and frequency, then increasing age at marriage would be an important di-

mension of improving the well-being and status of women.

The results in Table 1.6 suggest that women who marry later as a result of the

reform are 22 percentage points more likely to answer correctly questions about

the ovulatory cycle (significant at the 5 percent level using the wild bootstrap

method) relative to a low preexisting mean. The interval between their mar-

riage and their first birth may be slightly longer, but the result is not statistically

significant when using the wild bootstrap correction. They do have fewer chil-

dren (about half a child) than those who were married before the reform (and

younger on average); the result is highly significant even when using the wild

bootstrap correction.

Spousal control and domestic violence perceptions. The final set of outcomes I

consider here addresses the extent to which marrying later changes other as-

pects of decision making in the household beyond family planning. The DHS

are particularly interested in these issues and they ask a large number of ques-

tions related to them. Table 1.7 shows results from a few of these questions. The

results suggest some favorable improvements in the status of women in their

marriages: women are less likely to believe they have no power in asking their

husbands to use condoms if they have STIs (Column 2) and their husbands are

less likely to have exclusive control over their own earnings (Column 3), sug-

gesting that women increasingly believe they have voice in their relationships
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when they marry later (significant at the 1 and 5 percent levels, respectively

when using the wild bootstrap corrected standard errors).

On the other hand, women’s responses to questions related to domestic vi-

olence do not appear to have responded to later marriage for women. Women

who are older when they marry are no less likely to answer that their husbands

are justified in beating them for a number of reasons. The DHS questionnaire

asks women (married or not) whether husbands are justified in beating their

wives in certain situations: for burning the food, going out without the hus-

band’s permission, refusing to have sex with her husband, etc. While clearly

it would be preferable to count actual domestic violence offenses rather than

perceived justifiability, these data are not available in the nationally represen-

tative sample. However, the presence of other family members was noted for

each individual record, and most of the married women were not in the pres-

ence of their husbands or other male family members when they responded to

these questions. Further, a cross-country report from the World Health Orga-

nization suggests that occurrence of violence by husbands toward their wives

is more prevalent in Ethiopia than in any other Sub-Saharan African country

in their study; they report that more than 70 percent of women have been vic-

tims of abuse, either physical or sexual, by their own husbands.32 In any event,

if later age at marriage (and the increased education that my results suggests

came along with it) substantially increased a woman’s bargaining position in

a marriage, we would hope that increased marriage ages would correspond to

more progressive views on the appropriateness of domestic violence in mar-

riages. However, the results of Table 1.8 suggest that marrying later as a result

of the reform did not change these perceptions on the part of women and that

32See Allen & Raghallaigh (2013).
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women still perceive their husbands to have significant rights to control them,

even with violence.

1.6 Robustness and Discussion

1.6.1 Heterogeneous Results by Religion

Ethiopia’s diverse religious environment, and the Islamic pressures associated

with prohibiting bigamy in the draft revolutionary constitution in 1974, sug-

gests the possibility that the family law reform in 2000 might have differential

effects across religious groups. To explore this, I interact the Policy variable as

above with indicator variables for Muslim or Ethiopian Orthodox background,

and include the indicators separately for level effects. Another potential reason

for heterogeneity by religious background is the manner in which news was

spread in Ethiopia of the revised minimum age of marriage laws: Ethiopian

Orthodox priests were recruited and gathered in discussion groups and were

trained on the significant social and individual costs of early marriage, but there

does not appear to have been a similar information campaign among Muslim

religious leaders. Table 1.9 shows the effect of the reform on age of marriage

by religious background. The results suggest that there are no baseline differ-

ences among Muslim and Orthodox women in their average marriage ages (the

coefficients on the religion dummy variables are insignificant and not distin-

guishable from each other), but the effect of the reform on age at marriage was

reduced for Muslim women, by eight tenths of a year. The education, literacy,

and polygamy results are similarly different by religious background. Turning
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to bargaining outcomes, however, it appears that Muslim women who marry

older as a result of the reform are the women who benefit the most:

1.6.2 Other Interventions in Ethiopia

Health Extension Workers and Family Planning Radio Campaigns

In 2003, the Ethiopian Ministry of Health launched an extensive health ser-

vice delivery program to train and send out health extension workers, with a

special eye toward education of women on family planning.33 In order to assess

whether my results – which suggest that marrying later as a result of the reform

increased the accuracy of women’s knowledge of how ovulation and concep-

tion works – are perhaps caused by the Health Extension Workers (HEW) pro-

gram instead of the marrying later, I control for whether or not women report

having been visited in the previous year by a family planning worker. The inci-

dence of women having been visited by these workers rose from 2% to 18% be-

tween 2000 and 2011, consistent with government efforts to improve the scope

of care. However, Column 1 of Table 1.12 shows that controlling for visits by

these workers not only does not change the effect of marrying later on correct

knowledge of the ovulatory system, but does not have a significant coefficient

itself. This suggests that this program was perhaps not effective in increasing

women’s awareness of the biology of family planning, or at least that its effect

is imprecisely measured.34 On the other hand, the government and some NGOs

33See http://cnhde.ei.columbia.edu/training/index.html.
34In an interview with a former NGO worker in Ethiopia, it was suggested to me that the

HEW disseminated contraceptives but not knowledge of the ovulatory cycle, owing to the taboo
associated with discussing these matters.
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also supported a radio program discussing family planning in advertisements;

over the 2000 to 2011 period the proportion of women who reported having

heard these advertisement increased by 50% (from 20 percent to 30 percent).

Controlling for this form of knowledge dissemination in the estimation in Col-

umn 2 of Table 1.12 does decrease the effect of age of marriage on knowledge of

the ovulatory cycle, but only by about 2 percentage points. The radio program

also seems to have been effective at increasing women’s knowledge, though the

effect is much smaller (13 percentage points). Combining these two specifica-

tions, Column 3 of Table 1.12 produces the same results. Overall, these results

suggest that marrying later does improve knowledge of women’s health and,

hence, women who marry later have more knowledge with respect to their fer-

tility processes.

1.6.3 Additional Robustness Concerns

My results are also robust to exclusion of the two main urban centers (Addis

Ababa and Dire Dawa), and the results maintain their magnitudes and signif-

icance levels if I consider each of the remaining early adopters individually

(Amhara, Tigray, and Afar). Additionally, inclusion of ethnicity fixed effects

or controls for altitude (Ethiopia’s landscape is quite varied and poverty is con-

centrated in the highland areas) does not affect the results.35

35As an additional robustness test, I consider a falsification test using a different country of
data from the DHS. The results from this are forthcoming.
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1.7 Conclusion and Discussion

This paper explores the effect of a reform to family law in Ethiopia on the age

at marriage of young women and the effects of age at marriage on various out-

comes. I find that early marriage for girls was delayed as a result of the reform;

on average, marriage was delayed by 1 year, although the effect of the reform

on the age at marriage increases during the years after the reform. The reform

appears to have reduced the prevalence of very early marriage (15 and under)

in favor of later teenage marriage (16 to 18) and early adult marriage. I also

find that education increased by 1 year as a result of the reform and its effect

on age at marriage, and that women are 18 percentage points more likely to be

able to read a full sentence in their language. However, I find mixed empirical

support for a causal relationship between age at marriage and women’s other

outcomes related to fertility, spousal quality, or perceptions of the appropriate-

ness of domestic violence. On the one hand, women married after the reform

are more likely to have some control over their husbands’ income and to feel

that they can stand up for themselves in sexual health, but their perceptions

of the appropriateness of domestic violence are not changed as a result of later

average marriage. My results suggest that while legal reform and other efforts

to improve women’s status may be effective in some respects, and ending child

marriage is certainly a human rights concern, there remains more work to be

done to improve women’s lives in other dimensions.

Of course, it is possible that my estimation has failed to return evidence for

the existence of a more complete causal relationship for a number of reasons.

First, while I do observe an increase in marriage age among some women, there

may be some heterogeneity in the relationship between age at marriage and
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women’s outcomes, and to the extent that poor enforcement of the minimum

age at marriage fails to prevent early marriage among those girls for whom

early marriage produces negative effects, my results have failed to capture the

effect for those women. Households who were encouraged by the policy to

raise the age at marriage of their daughters may be already optimizing their

daughters’ well-being (through, e.g., education) in ways that contribute to pos-

itive outcomes. Another possible explanation for my insignificant results may

be that the relationship between early marriage for girls and other outcomes

may take time to take effect and that, with such a short time frame in which to

follow up on outcomes, I have failed to observe these impacts. However, my

estimates correspond to the time frame for observing the changes in outcomes

that are frequently discussed by those in the policy community, so my results

still suggest a moderation of expectations of legal reform’s ability to prevent the

negative effects of child marriage.

Another concern to internal validity of my estimates is that, perhaps, the

women whose outcomes would have improved the most from a change in age

at marriage are “missing” from the data because instead of observing their

changes they have simply passed away due to their low outcomes. While

women and girls are discriminated against in a number of ways in Ethiopian

society, sex-selective abortion, infanticide, or discrimination resulting in dispro-

portionately more deaths among women and young girls do not appear to be

an issue in Ethiopia.36 Thus, I can be reasonably sure that my estimates are not

biased downward by failing to include women whose inclusion would have

caused an estimated favorable effect on outcomes.
36According to the CIA Factbook, the overall sex ratio (males divided by females) in 2013 was

0.99, which is lower even than other parts of Sub-Saharan Africa which has traditionally been
thought to have very few “missing women.”
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This is only one study and requires additional validation, both external to

Ethiopia as well as additional data for longer term outcomes. However, my

results make clear that ending child marriage itself is not a panacea without ad-

ditional efforts to increase the dimensions along which girls are made worse off.

Multi-lateral development projects in addition to legal reform must continue to

be pursued if true progress that benefits women and their families is to be made.
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Figure 1.1: Map of Ethiopia

Regional map of the Federal Democratic Republic of Ethiopia. Regions whose names are
outlined adopted the reformed family law between 2000 and 2005, with the other regions

adopting the law later.
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Figure 1.2: Timeline of Reform and DHS Data Collection
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Figure 1.3:
Histogram of Age at Marriage Before and After Reform
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Source: Author’s calculations from DHS data.

Figure 1.4: Average Ages of Marriage

These averages are calculated from the raw data as the average age of marriages occurring in
each year. Source: Author’s calculations from DHS data.
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Figure 1.5: Estimated Dynamic Effect of Reform
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The figure shows estimated coefficients on leads and lags of the reform to show the dynamic
effect of the reform and that the reform was both unanticipated and there were no trends prior

to the reform that might be biasing the standard difference in differences coefficient. The
estimated coefficients and standard errors are reported in Table 1.3. Source: Author’s

calculations from DHS data.
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Figure 1.6: Effect of Reform on Distribution of Marriage Ages
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The figure shows the estimated distribution of marriage ages using an ordered probit and
estimating marginal probabilities before and after the reform. Source: Author’s calculations

from DHS data.
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Figure 1.7: Proportion of Women Married by Age at Survey Date

The figure shows the proportion of women by age at survey date who are “ever married” for
the early reform regions before and after the reform took place, with 95% confidence intervals
using the standard errors. The graph for late reform regions looks similar but is omitted here.

Source: Author’s calculations from DHS data.
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Figure 1.8: Proportion of Women Divorced by Age at Survey Date

The figure shows the proportion of women by age at survey date whose marital status is
“divorced” for the early reform regions before and after the reform took place. The graph for
late reform regions looks similar but is omitted here. Source: Author’s calculations from DHS

data.
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Figure 1.9:
Proportion of Women Widowed by Age at Survey Date

The figure shows the proportion of women by age at survey date whose marital status is
“widowed” for the early reform regions before and after the reform took place. The graph for
late reform regions looks similar but is omitted here. Source: Author’s calculations from DHS

data.
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Table 1.1: Summary Statistics

Child Brides Adult Brides

Age at Marriage 14.43556 20.6339
Age at First Intercourse 14.57322 19.86294
Age at Survey 29.37768 31.18565
Divorced .0833458 .0638402
Separated or Divorced .1156554 .1057476
Widowed .0499376 .0460198
Ethiopian Orthodox .4492884 .3819642
Muslim .3837703 .3940076
Rural .8084894 .6751199
Early Reform Regions .5429214 .4993635
Age difference of spouses 8.775576 7.557668
Educational attainment (in years) 1.220924 2.875453
Literate .1339788 .2752166
Completed Primary School .1798118 .306922
Completed Secondary School .0571514 .1563083
Husband’s education 2.4848 4.148974
Employed .4984696 .4984255
In Polygamous Marriage .1272935 .1224182
Knows Ovulatory Cycle .1270911 .2038578
Marriage to First Birth (in months) 40.47028 26.07379
Not Justified in Asking for Condom use with STI .2942381 .2700523
Husband Exclusively Controls His Earnings .3071332 .2752792
Beating wife is justified if wife...

Goes out without telling husband .5658427 .506903
Neglects the children .6163296 .5634975
Argues with husband .5661423 .4945658
Refuses sex .4612235 .4172134
Burns the food .5661423 .4841868
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Table 1.2: Effect on Age at Marriage

(1)
VARIABLES Age at Marriage

Policy 0.971**
(0.393)

Observations 30,238
R-squared 0.304
Wild bootstrap p-value 0.0749*

Year fixed effects, region fixed effects, and region-specific time trends are included.
Standard errors shown in parentheses are corrected for heteroskedasticity and cluster-
ing at the region level with *** p < 0.01, ** p < 0.05 and * p < 0.1. P-values in the bottom
row are for wild bootstrap standard errors following Cameron et al. (2008) for a null hy-
pothesis of a zero effect. Source: Author’s calculations from DHS Ethiopia 2000, 2005,
and 2011 surveys of married women ages 15-49.
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Table 1.3:
Dynamic Effect of the
Reform

(1)
VARIABLES Age at Marriage

9 - 10 Years After 1.735*
(0.934)

7 - 8 Years After 2.370**
(0.920)

5 - 6 Years After 0.826
(0.734)

3 - 4 Years After 2.423***
(0.746)

1 - 2 Years After 1.633
(0.969)

Year of Reform -0.0278
(0.476)

1 - 2 Years Before 0.179
(0.623)

3 - 4 Years Before -0.778
(0.443)

5 - 6 Years Before -0.0694
(0.358)

7 - 8 Years Before -0.633
(0.371)

9 - 10 Years Before -0.174
(0.333)

Observations 30,238
R-squared 0.276

Year fixed effects, region fixed effects, and region-specific time
trends are included. Standard errors shown in parentheses are cor-
rected for heteroskedasticity and clustering at the region level with
*** p < 0.01, ** p < 0.05 and * p < 0.1. P-values in the bottom row are
for wild bootstrap standard errors following Cameron et al. (2008)
for a null hypothesis of a zero effect. Source: Author’s calculations
from DHS Ethiopia 2000, 2005, and 2011 surveys of married women
ages 15-49.
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Table 1.4: Effect on Education and Employment

(1) (2) (3)
VARIABLES Educational attainment (in years) Literate Employed

Age at Marriage 1.163*** 0.176** -0.210***
(0.279) (0.0742) (0.0729)

Observations 30,238 29,770 30,091
Wild p-value 0.0796* 0.0010*** 0.0025***

These are second stage effects where the first stage uses the policy as an instrument for age at marriage as in Table 1.2. Year fixed
effects, region fixed effects, and region-specific time trends are included. Standard errors shown in parentheses are corrected for
heteroskedasticity and clustering at the region level with *** p < 0.01, ** p < 0.05 and * p < 0.1. P-values in the bottom row are for wild
bootstrap standard errors following Cameron et al. (2008) for a null hypothesis of a zero effect. Source: Author’s calculations from
DHS Ethiopia 2000, 2005, and 2011 surveys of married women ages 15-49.

Table 1.5: Effect on Spouse Quality

(1) (2) (3)
VARIABLES Age difference of spouses Husband’s education In Polygamous Marriage

Age at Marriage 0.354 1.353*** 0.146**
(1.436) (0.481) (0.0677)

Observations 25,274 29,891 25,241
Wild p-value 0.7516 0.1323 0.0675

These are second stage effects where the first stage uses the policy as an instrument for age at marriage as in Table 1.2. Year fixed effects, region fixed effects, and
region-specific time trends are included. Standard errors shown in parentheses are corrected for heteroskedasticity and clustering at the region level with *** p < 0.01,
** p < 0.05 and * p < 0.1. P-values in the bottom row are for wild bootstrap standard errors following Cameron et al. (2008) for a null hypothesis of a zero effect.
Source: Author’s calculations from DHS Ethiopia 2000, 2005, and 2011 surveys of married women ages 15-49.

Table 1.6: Effect on Fertility Outcomes

(1) (2) (3)
VARIABLES Knows Ovulatory Marriage to First Number of

Cycle Birth (in months) Living Children

Age at Marriage 0.235** 5.066 -0.382
(0.109) (4.111) (0.256)

Observations 30,238 22,065 30,238
Wild p-value 0.0424 0.1448 0.0025

These are second stage effects where the first stage uses the policy as an instrument for age at marriage as in Table 1.2. Year fixed
effects, region fixed effects, and region-specific time trends are included. Standard errors shown in parentheses are corrected for
heteroskedasticity and clustering at the region level with *** p < 0.01, ** p < 0.05 and * p < 0.1. P-values in the bottom row are for
wild bootstrap standard errors following Cameron et al. (2008) for a null hypothesis of a zero effect. Source: Author’s calculations
from DHS Ethiopia 2000, 2005, and 2011 surveys of married women ages 15-49.
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Table 1.7: Effect on Bargaining Power in Marriage

(1) (2)
VARIABLES Not Justified in Asking Husband Exclusively

for Condom use with STI Controls His Earnings

Age at Marriage -0.0710 -0.142**
(0.0460) (0.0699)

Observations 20,745 9,229
Wild p-value 0.003*** 0.049**

These are second stage effects where the first stage uses the policy as an instrument for age at marriage as in Table 1.2.
Year fixed effects, region fixed effects, and region-specific time trends are included. Standard errors shown in parentheses
are corrected for heteroskedasticity and clustering at the region level with *** p < 0.01, ** p < 0.05 and * p < 0.1. P-values
in the bottom row are for wild bootstrap standard errors following Cameron et al. (2008) for a null hypothesis of a zero
effect. Source: Author’s calculations from DHS Ethiopia 2000, 2005, and 2011 surveys of married women ages 15-49.

Table 1.8: Domestic Violence: Beating is justified if...

(1) (2) (3) (4) (5)
VARIABLES Goes out without Neglects Argues Refuses Burns

telling husband the children with husband sex the food

Age at Marriage -0.0613 -0.0509 -0.0336 -0.0544 -0.0374
(0.0702) (0.0572) (0.0720) (0.0591) (0.0766)

Observations 30,238 30,238 30,238 30,238 30,238
Wild p-value 0.574 0.504 0.769 0.557 0.784

These are second stage effects where the first stage uses the policy as an instrument for age at marriage as in Table 1.2. Year fixed effects, region fixed
effects, and region-specific time trends are included. Standard errors shown in parentheses are corrected for heteroskedasticity and clustering at the region
level with *** p < 0.01, ** p < 0.05 and * p < 0.1. P-values in the bottom row are for wild bootstrap standard errors following Cameron et al. (2008) for a
null hypothesis of a zero effect. Source: Author’s calculations from DHS Ethiopia 2000, 2005, and 2011 surveys of married women ages 15-49.
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Table 1.9:
Age at Marriage - Het-
erogeneous Results by
Religion

(1)
VARIABLES Age at Marriage

Policy 1.387***
(0.312)

Orthodox*Policy -0.356
(0.224)

Muslim*Policy -0.844**
(0.326)

Ethiopian Orthodox -0.154
(0.393)

Muslim -0.344
(0.415)

Observations 30,238
R-squared 0.307

Year fixed effects, region fixed effects, and region-specific time trends
are included. Standard errors shown in parentheses are corrected for
heteroskedasticity and clustering at the region level with *** p < 0.01,
** p < 0.05 and * p < 0.1. Source: Author’s calculations from DHS
Ethiopia 2000, 2005, and 2011 surveys of married women ages 15-49.
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Table 1.10:
Education and Polygamy Outcomes - Heterogeneous
Results by Religion

(1) (2) (3)
VARIABLES Educational attainment Literate In Polygamous

(in years) Marriage

Age at Marriage 0.934*** 0.128* 0.121**
(0.198) (0.0656) (0.0537)

Orthodox*Age at Marriage 0.391*** 0.0818** 0.0561*
(0.130) (0.0387) (0.0309)

Muslim*Age at Marriage 0.249 0.0787 0.0480
(0.280) (0.0698) (0.0484)

Ethiopian Orthodox -6.243** -1.353* -1.022**
(2.659) (0.727) (0.514)

Muslim -4.583 -1.327 -0.683
(4.943) (1.176) (0.821)

Observations 30,238 29,770 25,241
R-squared -0.930 -2.238 -1.637

These are second stage effects where the first stage uses the policy as an instrument for age at marriage as in Table 1.9. Year fixed effects,
region fixed effects, and region-specific time trends are included. Standard errors shown in parentheses are corrected for heteroskedasticity
and clustering at the region level with *** p < 0.01, ** p < 0.05 and * p < 0.1. Source: Author’s calculations from DHS Ethiopia 2000, 2005, and
2011 surveys of married women ages 15-49.

Table 1.11:
Bargaining Power and Domestic Violence Outcomes - Hetero-
geneous Results by Religion

(1) (2) (3)
VARIABLES Knows Ovulatory Husband Exclusively Beating Justified if

Cycle Controls His Earnings Neglects Children

Age at Marriage 0.157* -0.0882 -0.0278
(0.0884) (0.0718) (0.0532)

Orthodox*Age at Marriage 0.114*** -0.134 -0.0211
(0.0409) (0.0919) (0.0249)

Muslim*Age at Marriage 0.165* -0.143* -0.0705***
(0.0908) (0.0863) (0.0265)

Ethiopian Orthodox -1.910** 2.387 0.288
(0.758) (1.681) (0.410)

Muslim -2.695* 2.423 1.121***
(1.537) (1.542) (0.415)

Observations 30,238 9,229 30,238
R-squared -2.634 -0.571 0.166

These are second stage effects where the first stage uses the policy as an instrument for age at marriage as in Table 1.9. The dependent variable in Column 3 is
the response to the question “Is your husband justified in beating you if you neglect the children?” as in line with the questions from Table 1.8. Year fixed effects,
region fixed effects, and region-specific time trends are included. Standard errors shown in parentheses are corrected for heteroskedasticity and clustering at the
region level with *** p < 0.01, ** p < 0.05 and * p < 0.1. Source: Author’s calculations from DHS Ethiopia 2000, 2005, and 2011 surveys of married women ages
15-49.
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Table 1.12: Robustness: Family Planning Awareness Programs

(1) (2) (3)
VARIABLES Knows Ovulatory Knows Ovulatory Knows Ovulatory

Cycle Cycle Cycle

Age at Marriage 0.232** 0.209** 0.209**
(0.106) (0.104) (0.102)

Family Planning Worker Visit 0.0471 0.0199
(0.0719) (0.0611)

Heard Family Planning on Radio 0.129** 0.128**
(0.0584) (0.0581)

Observations 30,225 30,232 30,220
Wild p-value 0.0724 0.1723 0.1723

These are second stage effects where the first stage uses the policy as an instrument for age at marriage as in Table 1.2. Year fixed effects, region fixed effects,
and region-specific time trends are included. Standard errors shown in parentheses are corrected for heteroskedasticity and clustering at the region level with ***
p < 0.01, ** p < 0.05 and * p < 0.1. P-values in the bottom row are for wild bootstrap standard errors following Cameron et al. (2008) for a null hypothesis of a zero
effect. Source: Author’s calculations from DHS Ethiopia 2000, 2005, and 2011 surveys of married women ages 15-49.
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CHAPTER 2

THE SHORT END OF THE DEAL: CRISIS, DROPOUT, AND SIBLING

INEQUALITY

“Differences among siblings in socioeconomic outcomes are an important element in

the structure of overall inequality.”

-Dahan & Gaviria (2003)

2.1 Introduction

Temporary school interruption is a common experience of many students in

the developing world. During household, local, or national crises of various

kinds, students may withdraw from school because of affordability concerns

or changes to their opportunity costs of time. There is a significant literature

on the effect of interruption on outcomes for students, but little attention has

been paid to the long-term outcomes for siblings relative to one another when

dropout may occur only for one sibling. This paper investigates these long-term

outcomes using the panel Indonesian Family Life Survey (IFLS). I identify dif-

ferential investments made during the 1997 financial crisis in children from the

same family, which created inequality between siblings that would not other-

wise have existed, and track siblings into adulthood seven years later.

Thomas et al. (2004) and Thomas & Frankenberg (2007) find that the effects

of the 1998 Indonesian financial crisis were felt strongly by households as it

reduced purchasing power by as much as 40% in the short run. They show

that households responded to the crisis in the short run by drawing down their

assets, by increasing female labor supply (particularly in self-employment and
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family-run businesses, and by reducing household investments in education, re-

ducing expenditures on education for some children (the intensive margin) and

even withdrawing some children from school (the extensive margin). I draw

on this work and show that educational attainment among some children was

lower relative to that of their siblings as a result of experience of the crisis. The

context of the Indonesian financial crisis and the Indonesian Family Life Survey

(IFLS), a large panel dataset which follows individuals after they leave house-

holds, provides the best existing framework in which to study the question of

sibling inequality in the long run: the panel allows me to track siblings even

after they leave their parents’ home. In my individual-level empirical analysis,

I find evidence, consistent with Son (2013), that children who were scheduled to

complete their final year of a schooling level (whether primary, junior high, or

secondary school) during the 1998 crisis completed more schooling in the short

run (as measured 3 years later in 2000) relative to children who were not in a

final year of schooling. I expand on that evidence to show that such a decision

rule increases short-term inequality between siblings in educational attainment.

These differences among siblings persist even when controlling for age, child

birth order, and gender. In 2007, ten years after the crisis, the siblings of those

children whose schooling was preserved in 1998 to finish the final, critical year

of a schooling level have caught up to them but are also more likely to still be in

school.

I proceed by describing the context of Indonesia’s educational system and

the specific context of the 1998 Indonesian Financial Crisis; I then establish the

context of this paper in the existing economics literature on unequal investments

in siblings. In Section 2.3 I develop a theoretical model of differential educa-

tion investments in the face of budget shocks and non-convexities in the returns
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to education. Section 2.4 introduces the data I use and lays out my empirical

strategy to econometrically identify the impact of the experience of the financial

crisis on intra-sibling inequality in educational attainment. I then present my

empirical results in Section 2.5 and conclude.

2.2 Economic and Institutional Context

2.2.1 Education in Indonesia

Education in Indonesia consists of three levels before age 18: primary (grades 1

to 6), junior high (grades 7 to 9), and secondary (grades 10 to 12), and students

in their final year of secondary school are typically 17 or 18 years old. The In-

donesian government made nine years of school compulsory in 1994, although

enrollment information from household surveys (including those used in this

paper) reveals that the compulsory schooling levels were neither universally

enforced nor universally achieved in the mid-2000s.1 The school year begins in

July, with a semester break in December, and the second semester spans Jan-

uary to June. For the purpose of this paper, then, the Indonesian financial crisis

struck in the middle of the 1997/8 school year.

School fees and other costs in Indonesia can be a large portion of household

expenditures, especially for urban primary students, even in publicly funded

schools. Additionally, significant social pressure exists to conform to standards

of dress for uniforms, such that being able to afford school fees may still be in-

1The government just made twelve years of schooling compulsory as of 2013. See
http://www.thejakartapost.com/news/2013/06/26/ri-kicks-12-year-compulsory-education-
program.html.
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sufficient motivation for children to stay in school at all types of schools. Trans-

portation costs (and a bump in them associated with the move to junior school

or to secondary school from the previous level) may provide further deterrence

for school attendance and in particular may pose additional costs to transfer-

ring to the next level; indeed, more than 80 percent of schools (of all levels) are

in buildings on their own.

Students receive certificates of completion upon finishing the final year of

each schooling level after taking school-administered examinations. At the end

of grades nine (the end of junior high school) and twelve (the end of secondary

school), the test results are indicated on the certificates of completion. Certifi-

cates are issued by individual schools and additional certificates are issued for

individuals who pass the national examinations (based on a minimum score).

Advancement to the next level of education requires passing these examinations

and they are thus very important landmarks of accreditation.

Despite relatively high enrollment and completion rates relative to those of

other developing nations, the quality of schooling in Indonesia is widely re-

garded as quite low, especially for primary school; UNICEF reported that only

27 percent of teachers were qualified in 2012. Teacher salaries are frequently re-

ported to be insufficient to cover the needs of teachers and their families.2 Cor-

ruption is also commonly cited as a significant problem in Indonesian schooling.

2From IFLS community survey information.
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2.2.2 The 1998 Financial Crisis in Indonesia

The Indonesian financial crisis began in January 1998 with a sudden and unan-

ticipated depreciation in the Rupiah following six months of strain on the finan-

cial sector.3 The macroeconomic effect of this was to reduce output by about

12% in 1998 relative to its 1997 level; it remained there well into 1999. The

Rupiah remained unstable and depreciated well into the 2000s. Thomas et al.

(2004) note that the collapse of the currency caused prices to rise, such that the

CPI increased by about 80%; food prices and particularly rice prices rose by

significantly more than that (20% and 50% more, respectively). The result was

to temporarily but drastically affect the purchasing power of households that

purchase food. In particular, poor non-rice producers (or net consumers) par-

ticularly in urban areas saw their real incomes plummet.4 On the other hand, as

has been noted by the literature investigating the short term effects of the crisis,

rural rice producing households were relatively sheltered due to the apprecia-

tion of rice prices and some even benefited from them. As I move forward with

the analysis, then, I focus on non-agricultural households for whom I can be

sure that the inflationary effects of the crisis were detrimental since in the data I

have available I do not have information that would indicate the extent to which

agricultural households might have been sheltered or even benefited.5

3The IMF, the World Bank, and then president of Indonesia Suharto were all surprised by
the depth, magnitude, and duration of the crisis, particularly given popular opinion at the time
that Indonesia’s story was one of miracle.

4See Levinsohn et al. (2003).
5This also has the benefit of avoiding several other issues that might have proved confound-

ing. First, there was significant drought in some areas of Indonesia during the year following
the onset of the crisis, and I would have been unable to identify and separate the effects of this
from those of the crisis; by excluding agricultural households, the effects of the drought will be
small if they are even nonzero at all. Second, a public safety net program was implemented in
some rural areas to provide partial scholarships to students who were deemed at risk of dropout
from school; by excluding rural areas I exclude this obviously confounding factor. I check to be
sure that restricting my analysis to urban households does not affect the results.
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Thomas et al. (2004) note that the crisis, while unfortunate for those in-

volved, provides an uncommon opportunity to identify the effects of an ag-

gregate shock in a developing context unrelated to agricultural productiv-

ity.6 Households which could not completely smooth consumption by draw-

ing down assets were likely to temporarily adjust their budgets. Browning

& Crossley (2001) predict that households reduce spending on durables and

other investment goods if a crisis is expected to be short lived, since utility from

them derives from the flow of services provided by such goods and is unlikely

to suffer greatly from temporary underinvestment in the durables themselves.

Thomas et al. (2004) find evidence to support this in the context of Indonesia’s

financial crisis and suggest that human capital investments in young children

on both the intensive (spending on school fees, uniforms, and books) and the ex-

tensive (enrollment and attendance) margins qualify as one such example. Tem-

porarily resource-constrained households may have assumed that such short

term adjustments to their budgets were unlikely to negatively impact children’s

lifetime human capital accumulation.

Using a special 25 percent subsample of the IFLS panel, they find that per

capita education expenditures decreased substantially in the poorest house-

holds and that spending on the youngest children’s education suffered the

most.7 They use the household and national school enrollment data to sup-

port this finding, confirming that these poor households sought to protect the

schooling of their older children8, and that declines in education spending were

6An extensive literature in development economics exists documenting the effects of income
shocks, particularly those attributable to idiosyncratic changes in weather, on the livelihoods
and choices of households.

7The authors use the IFLS2+, which was not publicly available at the time of this writing.
My own efforts to gain access to these data were unsuccessful.

8Thomas et al. (2004) suggest that these decisions were made in order to protect the schooling
of the children whose returns would be the greatest.

59



greatest among urban households and those that were initially poorest before

the crisis.

Son (2013) uses the 1997 and 2000 IFLS data to investigate whether school-

ing investments can be described by a perceived “sheepskin” effect on the part

of parents; she finds that in the short-term experience of shocks related to the

financial crisis as well as those more idiosyncratic income or unemployment

shocks, families’ short term enrollment decisions are consistent with preserva-

tion of schooling for those children slated to finish the final critical year of a

schooling level. She does not, however, explore the inequality between siblings

created by such decisions nor the long-run outcomes between them.

2.2.3 Literature: Parental resources and investments in children

Parental resources are widely regarded by the economics literature as being

a key determinant of children’s human capital, the returns to schooling, and

children’s adult earnings (Haveman & Wolfe, 1995; Acemoglu & Pischke, 2001;

Cameron & Heckman, 2001; Altonji & Dunn, 1996; Behrman & Taubman, 1990;

Peters, 1992; Solon, 1992; Rosenzweig & Wolpin, 1994). Evidence from the

development economics literature in particular suggests that adverse shocks

to household incomes may affect the nature and level of these investments.

Whether adverse shocks to parents’ incomes increase or decrease schooling de-

pends on the relationship between the income and substitution effects. This

theoretical prediction of ambiguity is described by Basu & Van (1998) and oth-

ers and has been empirically tested particularly in the context of the literature

on child labor: the substitution effect operates by reducing the opportunity cost
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of school when the child wage rate falls during aggregate shocks, thereby serv-

ing to increase schooling hours, whereas the income effect increases the relative

importance (the marginal utility) of the child’s contributions to earnings, which

would decrease schooling hours and increase labor hours.9

Whether shocks increase or decrease schooling, then, is an empirical ques-

tion. Ferreira & Schady (2009) review the existing empirical literature in

both developing and developed country contexts and find that macroeconomic

shocks which reduce incomes tend to decrease schooling outcomes in Asia but

that the opposite is true for the US, the UK, and some Latin American coun-

tries. They propose that borrowing constraints and initial wealth levels in part

determine these differences.

While the above evidence points to the role of parents in determining the

human capital and earnings outcomes of their children, it does not explain the

empirical existence of differences among adults who were children in the same

household. In fact, previous work regarding long-term sibling differences in

outcomes is sparse, in part due to the demands of these questions placed on

the data. In the classic child quantity-quality tradeoff posed by Becker (1960),

the scarcity of family resources predicts that the investments made in each child

are decreasing in the number of children. However, a number of recent empir-

ical studies show that parental resources are not evenly divided, and that the

division may be both controllable and intentional on the part of the parents.

Therefore, economy wide inequality in educational attainment and wages may

9Of course, there is not a one to one tradeoff between time spent in school and time spent
working. On the one hand, work and school are not mutually exclusive: children can attend
school and work during non-school hours as well. There is evidence also of the transition of
children to and from “idleness” although the magnitudes are perhaps tainted by measurement
error in the failure of documented “work” to reflect participation in income generating activities
in household owned enterprises or in valuable but not income generating household produc-
tion.
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derive not only from the household of origin but also the status of treatment or

investment within that household. Francesconi et al. (2015) point to evidence

from the United States that inequality in bequests is increasing, and is in many

families related to time spent with parents.

Children from the same parents may have different outcomes related to their

genetics (which are likely random), from differences related to the order of their

birth, or from differential investments on the part of parents, which may also

prove to be related to birth order. Genetic differences are outside the scope of

the current project, but the initial endowment level of a child in cognitive abili-

ties, in health, and in behavior has been shown to be related to the birth order of

the child in the psychology literature and, more recently, in the economics liter-

ature. For example, women who give birth too young or too old are more likely

to have children with birth defects or of low birthweight, and thus birth order

may influence children’s outcomes as a mother ages.10 For child rearing reasons

unrelated to investments made intentionally, there may be an advantage to be-

ing the first born (more alone time with parents) or the last born (parents have

gained expertise in parenting).

Investments on the part of parents, then, are likely not only to be influenced

by these initial endowments (a combination of genetics and of non-investment

birth order effects) but also to depend on the preferences of parents and their

objectives in the investment. There may be various and conflicting reasons that

parents invest unequally in their children. On the one hand, parents may prefer

equality in outcomes across their children for altruistic reasons, in which case

they may invest more heavily in children with lower initial endowments. On the

other hand, if parents view their children’s outcomes as insurance for their own

10See Rosenzweig & Wolpin (1991) for a list.
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retirement, they may invest more heavily in the children they think are more

likely to succeed; in this case, they may simply choose one child to concentrate

their investments, or they may - for cultural and legal reasons - choose the eldest

child or the eldest son. Of course, the solution to a standard model of utility

maximization on the part of households with preferences for maximizing their

expected payoff from their investments in children’s education would equate

the present day marginal cost of schooling with the present marginal value of

expected payoffs from that investment. Social or cultural reasons may dictate

that the eldest child is the one whose expected payoff is highest.

These hypothetical reasons are supported by the empirical economics liter-

ature. In a seminal work, Behrman and Taubman (1986) show that, in a small

sample of US young adults, individuals who are the eldest or near the eldest

sibling have higher educational attainment and may have higher wages. They

conclude the preference for first borns or children of lower birth order occurs ei-

ther because these children have higher cognitive abilities related to their birth

order or because parents are better able to sense a first born’s probability of suc-

cess relative to the more uncertain success of a (younger) higher order child.11

Similarly, Horton (1988) uses sibling data from the Philippines to show that

birth order has significant effects on both the short- and long-run nutritional

status of siblings. Black et al. (2005) find negative family size and birth order

effects on educational attainment and wages in a large sample from Norway,

and find that the family size effects disappear when birth order is included as

a control. Together this evidence suggests that elder children in all families

have better educational attainment and wages than higher birth order children

in larger families, and these studies provide some evidence against the classic

11“Higher order” in this literature refers to the children who are born later, that is, child
number 2, 3, 4, etc.
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child quantity-quality tradeoff posited by Becker (1960). Child birth order, and

not family size in general, appears to determine the outcomes of a particular

child in these studies.

On the other hand, Quisumbing et al. (2003) note that households may ex-

hibit behavior consistent with preferences for equality among their children. In

particular, they posit that inequality averse parents may increase educational

investment in their lower ability children in order to equalize them with their

higher ability siblings. Relevant to the present topic, Quisumbing et al. (2003)

also show that households in the Philippines invest more heavily in their daugh-

ters’ education since they know that the eldest sons will receive inheritance in

the form of land. This suggests that households which favor equality of their

children may view different types of investments as interchangeable, particu-

larly in the face of institutional or credit constraints which prohibit or restrict

their investments.

While these studies do show that parents’ preferences and their children’s

initial endowments explain differences in investment on the parts of parents,

they do not address the dynamic nature of the investment decision, an issue

which is important in considering the effect of a shock on differences in parental

investments in education. Yamauchi (2008) uses panel data from South Africa

to examine the dynamic complementarities of investments in human capital

and health and their effects on inequality of educational attainment in later life.

He notes that investments in early childhood affect the optimal level of invest-

ments in later childhood. For example, early nutritional or health investments

in young children will affect the optimal level of schooling for high school aged

children. Thai & Falaris (2014) find evidence of this behavior in Vietnam, where
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rainfall shocks during early childhood (age three) are shown to negatively af-

fect children’s school entry, progression, and completion later in life, suggest-

ing that perceived returns to schooling, and therefore its attainment, depend

on the building up of human capital early in life. In this way, inequalities that

present themselves early in a child’s life may affect the equity with which they

are treated in later childhood.

Dahan & Gaviria (2003) present a simple model of intrahousehold resource

allocation to show that parents may generate inequalities among siblings over

time in the presence of non convexities in human capital returns and borrowing

constraints such that parents cannot borrow to finance all of their children’s

education.12 Using data from three Latin American countries, the paper finds

behavior consistent with the predictions of the model.

This prediction is the most relevant to the current question of this proposal.

In the context of shocks, households may be prompted to remove their chil-

dren from school temporarily; the question of which child the household keeps

in school is likely to depend on the interplay of preferences and objectives de-

scribed above as well as the relative contributions each child could make to

household production or earnings if removed from school. One possible out-

come – which would appear consistent with the empirical evidence from In-

donesia that younger children were withdrawn while older children remained

in school– is that parents might choose to withdraw the younger child, who

would have a longer period in which to recover from the shock itself. In this ex-

planation, borrowing constrained parents would choose their younger children

to withdraw temporarily from school, hoping that the duration of the shock

12In a separate paper, Gaviria (2002) develops an extension to the Becker-Tomes model of
parental investment and uses the PSID to support the prediction that, contrary to the original
model, sibling earnings inequality later in life is the same for both rich and poor families.
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would be short and the child could catch up later. This would be consistent

with altruistic behavior on the part of borrowing or resource constrained house-

holds. On the other hand, even non-altruistic utility maximizing parents could

be predicted to make the same choice: the expected marginal return to an addi-

tional year of school for a child who has completed all but a year of secondary

school is likely much larger than that of a child who has completed only some

of primary school. Provided that the parents are sufficiently forward looking

that they internalize this expected future payoff even as they consider the cur-

rent opportunity cost of the child’s time (an older child is likely to yield higher

wages from working during the shock than a younger child), they will likely

keep the older child in school at the expense of the younger children. In fact,

Son (2013) finds evidence from Indonesia in particular that households invest

according to these perceived “sheepskin” effects.13

Sadly, evidence on schooling interruption in the US and in the context of

Indonesia’s financial shock suggests that children do not catch up later and that

even if they do, such that their lifetime educational attainment is equal to that

of their peers, their wages suffer from these interruptions (Light, 1995; Mejı́a-

mantilla, 2012). The question I pose in this study is more nuanced than whether

children are adversely affected by a shock in the long-term. I seek to delve

into the within-household school removal behaviors to identify whether among

siblings the shock generated inequality that would not have otherwise existed

and, if so, what the educational differences are between them nine years later.

In the next section, before turning to empirical estimation of inequality cre-

ated between siblings during the financial crisis, I develop a model of unequal

13Sheepskin effects are defined in the literature as additional returns to particular years of
education beyond the marginal effects per year in a linear Mincer equation, owing their name
to the fact that diplomas used to be written on sheepskin. See Card (1999).
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school investment in the presence of irregularities in the returns to schooling

that generate perceived sheepskin effects.

2.3 A Model of Unequal Schooling Investments

Consider a household consisting of a parent (or two parents acting as a unit) and

two children.14 A standard model of human capital investments (such as Becker

& Tomes (1976)) would suggest that self-serving parents invest in children’s

schooling to equalize the marginal return for a particular child and the marginal

costs of schooling for that child (which can depend not only on direct schooling

costs but also learning ability, heterogeneous opportunity costs, etc.).

If the simple investment model is extended to allow for transfers (either

inter-vivos or bequested) made on the part of parents as well as direct hu-

man capital investments, parents view financial transfers and direct schooling

expenditures as substitutes over the lifetime of a child. Following Behrman

et al. (1982), the parent maximizes a two-period household welfare function that

takes as arguments lifetime per capita consumption of food and other expenses

for the household in each period (C1 and C2),

schooling of the children during the first period of life (S 1 and S 2), and trans-

fers made to the children in the second period of their life (T1 and T2):

max
C,S 1,S 2,T1,T2

W(C, u(S 1,T1), u2(S 2,T2)) (2.1)

14The assumption that two parents act as a single unit implies a unitary or collective (and
not a competitive bargaining) model of the household, which has been rejected elsewhere in
the development literature in a number of contexts. However, Lafave & Thomas (2014) provide
a direct test in the Indonesian context (in fact, also using the IFLS data) and they fail to reject
that members of households in the Indonesian context operate cooperatively to attain the Pareto
efficient level of resources.
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The parent has budget constraints for each period as follows:

p1C1 + d(S 1 + S 2) = Y (2.2)

p2C2 + T1 + T2 = Y (2.3)

where schooling costs are equal across children (d does not vary by child), trans-

fers can be made without transaction costs, per-period income is predetermined,

and per capita consumption in period t has a price pt.

Suppose for simplicity that C1 = C2 = C̄ which is the minimum subsistence

level of consumption.15 This simplifies the parent’s problem to one of choos-

ing schooling and transfer amounts for each of two children. If we assume that

parents care about the utility of their children, this is altruism in the Beckerian

sense, in which the (altruistic) parent’s utility function incorporates the utility

of her child. I assign each of the children utilities Ui(S i,Ti) = V(yi(si) + Ti) so that

the children have utility from their adult income which is the sum of earnings

(with a child-specific earnings function relating schooling levels to earnings)

and transfers from the parent. The parent solves for the optimal level of school-

ing for each child by setting:

∂W
∂V1

∂y1

∂S 1
=
∂W
∂V2

∂y2

∂S 2
(2.4)

If the parent has equal concern for the children (so that the children’s utility

weights in the parent’s welfare function are equivalent), then this simplifies to

∂y1

∂S 1
=
∂y2

∂S 2
(2.5)

and suggests the familiar result that parents invest in children to equalize the

marginal returns of the investment.16 For example, if child 1 has earnings func-

tion y2 = ln(S 1) and child 2 has earnings function y2 = 2ln(S 2) (so that she turns
15In any case, if the parent’s welfare function is separable in C and in child investments, this

is an innocuous simplifying assumption.
16I note here, as others have, that this occurs even if the parent is operating out of altruism.
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each year of schooling into twice as much as child 1 does), then the solution

suggests that the family should provide twice as much schooling for child 2 as

for child 1.

Continuing to the second period of the children’s lives, when they are grown

they receive transfers from their parents to equalize their marginal utilities of

their earnings (since their weights in the parent’s welfare functions are the same)

which means that T1 > T2 since child 2’s earnings from schooling are so much

larger (because their investment in her schooling was larger and her earnings

function has a higher return).

2.3.1 Irregular Returns to School - “Sheepskin” Effect

Suppose that the earnings functions of children are not continuous. In particu-

lar, suppose that there are large and significant returns to finish a particular year

of schooling (perhaps the very end of secondary school or the end of junior high

school).17 Suppose in this case that each child’s earnings function is as follows

(see Figure 2.1):

y(S ) =


f (S ) if S < S̄

g(S ) + R + f (S̄ ) if S ≥ S̄
(2.6)

where f ′(S ) > 0, g′(S ) > 0, f ′′(0) < 0, and g′′(0) < 0. Such a returns function can

be graphically described as in the figure.

17Here I draw on the results of Son (2013) who found that human capital investments in
Indonesia are consistent with a “sheepskin effect.”
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A more simple version (a special case) of the above is:

y(S ) =


ln(S ) if S < S̄

ln(S ) + B if S ≥ S̄
(2.7)

where B > 0 is a positive shifter (the return to finishing the school year S̄ ).

What are the implications of this return structure for parental investments in

education? The non-convexity of the earnings function suggests that we need

to consider several cases.

Case 1. Recall that if the household consumes the minimum subsistence

consumption level C̄ then the household’s utility maximization problem is:18

max
S 1,S 2,T1,T2

W(u(S 1,T1), u2(S 2,T2)) = W(V(ln(S 1)+1(S 1 > S̄ )B+T1),V(ln(S 2)+1(S 2 > S̄ )B+T2))

(2.8)

d(S 1 + S 2) = Y − p1C̄ (2.9)

T1 + T2 = Y − p2C̄ (2.10)

Suppose that the family can afford to reach S̄ for both children; that is, 2dS̄ <

Y − p1C1. In this case, it can be shown that if parents have equal concern for

their children, both children will achieve at least S̄ and any additional possible

schooling for the children will be divided equally among them.

Case 2. The more interesting and relevant case for the example of Indone-

sian families experiencing a shock to their incomes occurs when parents cannot

achieve S̄ for both children. In this case, the parents choose the schooling choice

combination that maximizes utility.

18Or if the household’s utility over consumption is additively separable from its utility over
its children’s consumptions, this result still holds.
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It can be shown that in the event that a family must decide whether to allo-

cate school years among children in this case, the child who is closest to finishing

S̄ will finish that year and remaining funds for schooling will be divided accord-

ing to the traditional marginal benefit rule. Depending on how much is left over

after finishing S̄ for that child, the gap in schooling achieved by children may

widen if additional funds are not made available for schooling investments.

2.4 Empirical Strategy

2.4.1 The Indonesian Family Life Survey

The Indonesian Family Life Survey (IFLS) is a joint project of the RAND cor-

poration and the Indonesian government to document the socioeconomic cir-

cumstances of Indonesia’s people at the community, household, and individual

levels. Designed as a multi-round panel survey, the project began in 1993 in half

of Indonesia’s 27 provinces and was designed to be representative of 83% of

country in 1993.19 The original sample size consisted of 7,224 households for a

total of more than 30,000 individuals. Followup surveys were collected in 1997,

2000, and 2007 in which all original survey households as well as their offshoots

were tracked and interviewed when possible.20 Extensive cost and effort were

made to ensure that attrition was as low as possible in order to maximize the

usefulness of the survey in analyzing long term outcomes and socioeconomic

19The sampling frame was designed to minimize cost and maximize representativeness: the
13 provinces were selected and then enumeration areas (EAs) were randomly selected among
them.

20An offshoot household is established whenever a survey respondent (household member)
of the original survey household moves permanently away.
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patterns. The project boasts an impressively high reinterview rate of 94.5% be-

tween 1993 and 1997.21

In addition to the advantages of using panel data for controlling for time

invariant unobservables within households or individuals, the timing of the

1997 survey collection (IFLS2) being completed immediately before the finan-

cial crisis of 1998 is particularly convenient because pre-crisis conditions can be

controlled for with relatively little measurement error. More than 95% of the

IFLS2 interviews were completed before December 1997, one month before the

inflationary crisis hit Indonesia.22

The panel nature of this dataset combined with the large and unanticipated

shocks to households experienced during the Indonesian financial crisis make

the Indonesian setting and the IFLS data in particular the best existing scenario

in which to study creation of sibling inequality in the short and longer run. As

I move forward with the analysis, I restrict my sample in he following ways: 1)

Non-agricultural households: As described above, previous work has recorded

potential gains from the inflationary crisis by rural households who produced

food (for which prices rose dramatically during the crisis) and showed that ur-

ban households were hardest hit by the crisis. Unfortunately, the IFLS does

not have information in the 1997 data (such as land area planted) which would

allow me to measure the extent to which agricultural households were insu-

lated or even benefited. Therefore, I restrict my sample to children living in

non-agricultural households. 2) School-age children with siblings: I include all

21It should be noted, of course, that characteristics of households and individuals lost to at-
trition are likely to differ systematically from those that are retained in fundamentally unob-
servable ways which might be correlated with the outcomes of interest. However, the tracking
methodology of the IFLS significantly reduces this attrition bias and provides a significant im-
provement relative to most other surveys in the developing world which do not track, locate,
and interview households or their members upon moving.

22Frankenberg and Thomas 2001.
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children who were under 18 or still enrolled in high school in 1997 and were

living with at least one other biological sibling in 1997. and 3) Continuity of

sample: I restrict the sample to those children for whom survey responses were

available in 1997, 2000, and 2007 for them as well as all the children with whom

they resided in 1997.23

The sample I construct in this way has 2,925 children, who were living in

1,482 unique non-agricultural households.

2.4.2 Identifying the Impact of the Crisis

Educational outcomes for children who were finishing a schooling level

I begin my empirical work in this paper by estimating the extent to which

children who were in their final year of a schooling level were affected differ-

entially by the crisis relative to those who were not. That is, setting aside the

question of intra-household or sibling effects, I look for evidence along the lines

of Son (2013) that households made school investment decisions in the short

term during the crisis that were consistent with a “sheepskin” effect for those

children who were close to finishing.24 To do this, I first identify children who

were in their final year of a schooling level at the time of the crisis. Since the cri-

sis struck in January of 1998, I classify all children who, if they continued their

schooling as normal during the crisis, would be in their final year of a schooling

23I do this in order to avoid the selection bias that might occur from some households hav-
ing some children available for survey or tracked effectively and others not. Of course, these
households may also be selected in non-random ways.

24A so-called “sheepskin” effect refers to additional benefits attributable to completion of
a particular year of schooling associated with a diploma. The labor economics literature on
human capital is divided as to whether the final capstone year is important in itself for the skills
and topics mastered or whether the diplomas matter only as a signal.
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level in the school year that started in July 1998, in order to capture differen-

tial enrollment. These children were enrolled in their fifth, eighth, or eleventh

year of school by the 1997 survey and would continue on to their final year of

primary, junior high, or high school (sixth, ninth, or twelfth year of school), re-

spectively, in the middle of the crisis. I call these children “Final” children. I

explore the possibility that these children had different school advancement in

the short run aftermath of the crisis relative to those children who were not in

such a final year (measured when I see them the next time, in 2000) and, possi-

bly, different total years of education attained in the long run (when I observe

them again, nine years later in 2007).25

Specifically, I estimate the following:

Educ Outcomeihp = β0 + β1Finalihp + X′ihpγ + ηp + εihp (2.11)

where Finalihp is an indicator for whether child i in household h in province p is

in the year just prior to the final year of a schooling level in 1997 (meaning that

7 months after the crisis struck she enters the final year of that schooling level if

she continues in school and does not withdraw), and Xihp is a set of individual

and household level controls: child’s age, gender, birth order, and household

level controls (educational attainment of the household head, household size,

number of siblings, and log per capita expenditures). I also include province

fixed effects (ηp) to capture any province-specific time-invariant differences in

average educational enrollment or other factors.26 Thus, a positive and statis-

25This approach assumes that any enrollment effects attributable to the crisis were most
salient when it came time to re-enroll in school (or advance to the next grade and/or school-
ing level) as opposed to during the middle of the school year.

26Sample weights are used in all analyses and standard errors are clustered at the Kecamatan
(discrict) level. There are 35 districts in the sample. Results are forthcoming for using a bootstrap
method to correct for the small number of clusters, but results are not substantively different if
the standard errors are clustered at the community (enumeration area) level, of which there are
292.
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tically significant estimate of β1 would indicate that children who were in their

final year of a schooling level at the time of the crisis had higher educational

outcomes relative to children who were not. I explore the effects on the follow-

ing educational outcomes: grade progression between 1997 and 2000 (the next

time I see them in the data), grades completed between 2000 and 2007, junior

high school graduation in 2007, high school graduation in 2007, and total years

of education in 2007 (when most children are older than 18).

This child-specific identification strategy relies on the assumption that chil-

dren in their final year of a schooling level at the time of the crisis and children

who were not in such a year are not systematically different from one another

but that the timing of the crisis was such that one child experienced a different

“treatment” from others as a result of the crisis; that is, that the timing and ex-

perience of the shock was as good as random vis à vis particular children. Of

particular concern with this approach is that being in the final year of a school-

ing level might not only reflect that a child is of a particular age but that a child is

also of a particular ability level. That is, if children of different abilities do not all

start primary school at the same age or they do not progress through school at

the same rate (i.e. do not skip or repeat grades), the “Final” status as described

above would confound the effect of being in a final year of a schooling level

with the reasons for a particular child’s schooling progress. Table 2.1 shows the

ages of children who we would normally expect to be in certain grade levels

during the crisis conditional on their starting primary school at age 6 (when

most Indonesian children start) and progressing normally through school up to

the time of the crisis.

However, some children in the sample are not in their age-appropriate grade
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in school: some of them are ahead and some of them are behind. I therefore

identify children who are ahead (have completed more grades than normal

given their age) and those who are behind (have completed fewer grades given

their age). I define the dummy variables “Behind” and “Ahead” and include

them in the estimation:

Educ Outcomeihp = β0 + β1Finalihp + β2Behindihp + β3Aheadihp + X′ihpγ + ηp + εihp

(2.12)

Figure 2.3 graphically shows results from this estimation. Consistent with

the findings of Son (2013), children who were in their final year of a schooling

level complete about 0.9 additional years of schooling beyond those who were

not “Final” children between 1997 and 2000. They are thus more educated in

2000 (column 2), and since they complete no more or fewer grades between

2000 and 2007 (column 3), they are more educated by the time I see them as

adults, in 2007 (column 4). These effects are statistically significant and suggest

that during the crisis “Final” children were given priority in households’ human

capital investment decisions. Since I have controlled for whether a child is “Fi-

nal” because of age or because of differential school starting/progress prior to

1997, these can be seen as the causal effect of the crisis on these children relative

to their peers given the unanticipated and large effects to household purchasing

power of the financial crisis. In results not shown here, these children are more

likely than their peers to have finished junior high and high school by 2007,

when most individuals are over 18, but are no more or less likely to have com-

pleted some college or to be college graduates. Figures 4 and 5 suggest that this

decision rule – to preserve the schooling of “Final” children in the short term
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aftermath of the crisis – is more salient than birth order (oldest or younger) in

determining longer term educational outcomes among children.

Sibling Inequality Caused by the Crisis

In the previous section, I established that children who were in the final year

of a level were given preferential treatment and advanced through school more

than their peers during the crisis, resulting in higher levels of education in 2007

when they are adults. While, given the interest of this paper, it may seem natu-

ral to wonder what happened to siblings of those children - was their schooling

reduced relative to their siblings? - very few papers have ever raised the ques-

tion, nor have they been able to address it given the limitations of available

data. I move forward by exploring this question; specifically, I classify the chil-

dren who were living with children in their final year of a schooling level at the

time of the crisis as “Siblings of Final” children.

A first attempt to address this question would estimate the following:

Educ Outcomeihp = β0 + β1Finalihp + β2Sibling of Finalihp + X′ihpγ + ηp + εihp (2.13)

where the controls, fixed effects, and treatments of standard errors are as de-

scribed above in the previous section. A positive effect on “Final” children rel-

ative to their siblings would be reflected by a positive and significant β1. Given

that I have shown “control” children to have been disadvantaged by the crisis,

such a coefficient implies that “Sibling of Final” children as well as “control”

children are disadvantaged, whereas “Final” children are sheltered by their sta-

tus at the time the crisis struck.

As above, this child-specific identification strategy relies on the assumption

that children in their final year of a schooling level at the time of the crisis are
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not systematically different from other children or from their siblings but that the

timing of the crisis is such that one child experiences a different “treatment”

from the other as a result of the crisis. That is, that the timing and experience

of the shock was as good as random vis á vis particular children relative to

their siblings as well as to children living in other households. In addition,

the strategy requires that those households in which a “Final” child resides are

not systematically different from those in which no such child resides in terms

of their educational plans for their children and the extent to which they are

inclined toward sharing via transfers. If parents were to invest in their best

child up to the point where that child completed a level of schooling and only

then do they invest in the second best child, this empirical strategy would be

violated; being a “final” child at the time of the crisis would reflect not only the

exogenous timing of the crisis but also the previous preferential and intentional

investment decisions on the part of parents.

In order to address this concern, I again include indicators for whether chil-

dren are ahead or behind relative to where they would be in school given their

age and an assumed primary school starting age of 6. Results on short- and

long-term schooling differences are presented in the next section.
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2.5 Empirical Results

2.5.1 First Stage Results: Estimates of the Effect of Crisis on

Education of Siblings

In what follows, I estimate Equation 19 for various outcomes related to educa-

tional attainment; that is, I use multivariate regressions and control for various

individual and household characteristics to identify the effect of the crisis and

its timing on own- and sibling- education levels and adult educational achieve-

ment. As described before, children are separated into three categories: 1) chil-

dren who, if continuing school during the crisis, would have been enrolled in

a grade that completed a schooling level, whether primary, junior high, or sec-

ondary school (these siblings carry an indicator “Final” in what follows); 2) chil-

dren who had a sibling who was in a schooling level completion grade (“Sibling

of Final”); and 3) “Control” children who were neither in a completion grade

nor had a sibling who was (but, by virtue of the sample I have chosen, had co-

resident siblings under 18 in 1997). These “control” children are the omitted

reference category in the regression results which follow. For each outcome, I

explore the role that controlling for the number of siblings, child birth order, and

ability (indicated by whether children were ahead or behind in school grades

relative to where they would have been if they had started at age six and pro-

gressed normally).

Table 2.3 shows that “Final” children progress through more grades between

1997 (just before the crisis) and 2000 relative to their siblings and relative to the

controls. Columns 1 through 3 show that this effect persists even when con-
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trolling for the sibship size (number of siblings) and birth order, although birth

order also significantly affects grade progression. Higher birth order children

(i.e. the second child and younger) progress through more grades in the short-

term aftermath of the crisis, but the coefficient on “Final” is twice as large as that

on birth order. Recall that child age is controlled for. The positive effect for “Fi-

nal” children also persists when controlling for whether children were ahead

or behind. Notably, children who were behind also progressed more through

school during the crisis, while children who were ahead progressed through

fewer grades (column 4). However, the effect of being “Final” does not vary

among children who were behind, ahead, or on track since interaction terms for

ahead and behind status with “Final” are not significant (column 5).

Turning to longer term schooling progression in Table 2.4, “Final” children

do not progress through more grades during the second period (2000 to 2007)

relative to the controls. However, their siblings do progress through more

grades, indicating a level of catch up relative to their siblings and suggesting

that having a “Final” child allowed families to shift resources to ride the crisis.

This effect persists, but decreases in magnitude, when controlling for number

of siblings, birth order, and ability (including ahead and behind dummies).

Table 2.5 shows that, as of 2007 (nine years after the crisis), “Final” children

are more likely to have completed junior high school relative to control children

(by 12 to 18 percentage points).27 Their siblings are also more likely to have

completed junior high relative to the controls, but relative to “Final” children,

“Siblings of Final” children are less likely to have completed (by nine percentage

points in Column 5). However, the difference in their completion rates is not

27Note: marginal effects from a probit regression are shown for tables considering binary
outcomes.
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statistically significant. This perhaps suggests that the decision rule of keeping

children in school to finish a final year and then catching their siblings up after

the crisis passed allowed families to ride the wave of the crisis better than those

who had no such clear decision to make. Table 2.6 shows a similar outcome for

“Final” children and their siblings in the probability of high school completion.

Table 2.7 shows that total educational attainment is higher for final children

relative to control children, by about half a year (column 5). Note also that

children who were behind in 1997 have lower educational attainment in 2007

and those who were ahead in 1997 have higher educational attainment (column

5). Educational attainment is also higher for “Sibling of Final” children relative

to the controls. Without controlling for ability it looks like “Final” children have

an advantage in terms of total years attained relative to their siblings by about a

third of a year, but controlling for ability reduces this advantage. It also appears

that “Final” children who were behind in 1997 have an advantage of about 0.4

years as well.

To summarize, the results presented above (and shown in Tables 3 to 7) on

educational attainment suggest that

1. Children in their final year of a schooling level during the crisis were more

likely to remain in school during the crisis (between 1997 and 2000) rela-

tive to both their siblings and to children living in other families where

no “Final” child was present (recall that these are the omitted reference

category of “control” children).

2. After the crisis subsided, between 2000 and 2007 children who were “Sib-

lings of Final” children were back in school and completed more grades

than both their “Final” siblings who did not experience the temporary
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dropout and the control children.

3. Combined, these 1997 to 2000 and 2000 to 2007 grade progression patterns

result in higher rates of junior high and high school completion among

both “Final” children and their siblings relative to control children. Aver-

age years of education among “Final” children and their siblings are also

higher than the control group. The point estimates suggest that “Final”

children are better educated relative to their siblings, but the confidence

intervals overlap such that there are no statistically significant differences

among these siblings.

4. The effects above persist when controlling for sibship size, birth order,

gender, age, and ability (as proxied by whether children were ahead or be-

hind in school when the crisis struck). Together these results suggest that

a clear decision rule of preserving schooling mid-crisis of those children

who were about to finish the final critical year of a schooling level helped

families to adjust their budgets in the medium term in order to maintain

higher levels of schooling for all of their children in the long run.

5. Finally, information from 2007 on the primary activities of respondents

suggests that “Sibling of Final” children are more likely to still be in school,

suggesting not only that they have caught up to their siblings who did not

experience temporary schooling interruptions during the crisis but that

their schooling attainment may indeed surpass that of their siblings. See

Tables 2.8 and 2.9. The next wave of the panel (set to be released later in

2016) will allow me to explore these even longer-term educational attain-

ment outcomes.
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2.5.2 Second Stage Results: Estimates of the Effect of the Crisis

on Wages and Coresidency

As we might predict, these educational differences translate into wage advan-

tages. In a reduced form approach in Table 2.10, final children have a wage

advantage that persists when controlling for sibship size, birth order, and abil-

ity (as well as per capita expenditures of their families just prior to the crisis).

“Siblings of Final” children also have an advantage but this becomes insignif-

icant at standard levels when controlling for ability. In Table 2.11 I estimate a

two-stage regression with years of education instrumented with the siblings cat-

egory variables (as in Table 2.7, column 5) and the second stage as a Mincer style

log wage equation. The results suggest a 15% increase in wages per year of ed-

ucation. The F-statistic for a joint significance test of the excluded instruments

is 15.34.

Tables 2.12 through 2.14 show results for coresidency status in 2007. I look

at probability of being married, living in the same household as in 1997, liv-

ing with one’s parents, and having siblings living elsewhere. Table 2.12 uses

the sibship size and birth order controls, Table 2.13 adds the Behind and Ahead

dummies, and Table 2.14 adds the interactions of Behind and Ahead with “Fi-

nal” status. The results suggest that “Sibling of Final” children are slightly less

likely to be married than controls and “Final” children. Children who were “Be-

hind” in 1997 are more likely to be living in the same household and with their

parents in 2007, whereas the opposite is true for children who were Ahead in

1997: they are less likely to live with their parents.
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2.6 Conclusion

I find evidence that families preserved schooling of children during the Indone-

sian financial crisis if they were set to finish the final, critical year of a schooling

level, but that the crisis and this decision rule created short-term inequality in

educational attainment among siblings. Years later, when most of these siblings

are older than 18, there do not remain any statistically significant differences

in educational attainment (years completed) among these siblings. However,

those siblings who experienced short-term dropout relative to their siblings are

more likely to still be enrolled in school, suggesting that they may be even more

educated than their siblings in the longer term. Using the IFLS 5 round of the

panel will allow me to provide further evidence on this.

Relative to children living in households where no child was in the final year

of a schooling level at the time of the 1997 financial crisis, children living in

households where the decision rule was clear are more educated, whether or

not they were in their final year at the time. These preliminary results suggest

that preserving the final year of a schooling level allowed families to adjust

temporarily in ways that maintained the schooling of all of their children over

the long run.
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Figure 2.1: Irregular Returns to Schooling

The figure shows a particular return associated with completion of a school level.
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Figure 2.2: Gini Coefficient of Educational Attainment

0

0.05

0.1

0.15

0.2

0.25

0.3

1997 2000 2007

G
in

i C
oe

ffi
ci

en
t

Primary Junior High Secondary

Gini coefficients of educational attainment by age groups in 1997. Error bars are 95%

confidence intervals using jackknife standard errors.

86



Figure 2.3:
Effect of Crisis on Final Children’s Educational Attain-
ment.
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Figure 2.4:
School Completion by Birth Order and Final Status -
PDF
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Figure 2.5:
School Completion by Birth Order and Final Status -
Cumulative Grade Completion
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Table 2.1: Would be Final Status

Age in 1997 Grade in 1997 Survey Grade Mid-crisis Would be Final?

6 1 2
7 2 3
8 3 4
9 4 5
10 5 6 Y
11 6 7
12 7 8
13 8 9 Y
14 9 10
15 10 11
16 11 12 Y

Table 2.2: On Track, Ahead, and Behind Status

Age and Schooling Levels

Age 9 Age 10 Age 11
Grade 4 On Track Behind Behind
Grade 5 Ahead On Track Behind
Grade 6 Ahead Ahead On Track
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Table 2.3:
Effect of Crisis on Grade Progression (by 2000) for Final
Year Children and Siblings

Dependent variable: Grades Progressed 1997 to 2000
(1) (2) (3) (4) (5)

VARIABLES With Num Birth Order Controls for Controls for Ability
Sibs Control Control Ability and Interact

Final 0.233*** 0.231*** 0.216*** 0.304*** 0.327***
(0.0681) (0.0705) (0.0702) (0.0692) (0.118)

Behind 0.166*** 0.176**
(0.0466) (0.0659)

Ahead -0.515*** -0.509***
(0.0513) (0.0601)

Final*Behind -0.0414
(0.136)

Final*Ahead -0.0251
(0.182)

Final Sib 0.0941 0.0885 0.0660 0.0983 0.0986
(0.0689) (0.0758) (0.0744) (0.0721) (0.0718)

Log Expenditures (percap) 0.0886 0.0886 0.0891 0.111 0.111
(0.0819) (0.0817) (0.0815) (0.0786) (0.0785)

Female 0.00909 0.00925 0.0115 0.0419 0.0422
(0.0564) (0.0564) (0.0567) (0.0572) (0.0573)

Number of Siblings 0.0145 -0.0187 -0.0189 -0.0190
(0.0377) (0.0406) (0.0387) (0.0391)

Birth Order 0.129*** 0.101** 0.101**
(0.0436) (0.0409) (0.0407)

Age (1997) -0.160*** -0.161*** -0.143*** -0.174*** -0.174***
(0.00710) (0.00669) (0.00995) (0.0103) (0.0102)

Constant 3.208*** 3.221*** 2.821*** 2.992*** 2.991***
(0.857) (0.837) (0.843) (0.822) (0.822)

Observations 2,960 2,960 2,960 2,960 2,960
R-squared 0.159 0.159 0.162 0.190 0.190
Province FE? Y Y Y Y Y

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 2.4:
Effect of Crisis on Grade Progression (2000 to 2007) for
Final Year Children and Siblings

Dependent variable: Grades Progressed 2000 to 2007
(1) (2) (3) (4) (5)

VARIABLES With Num Birth Order Controls for Controls for Ability
Sibs Control Control Ability and Interact

Final 0.0288 0.0250 0.0248 0.0125 -0.107
(0.0916) (0.0903) (0.0949) (0.101) (0.128)

Behind -0.0674 -0.0823
(0.131) (0.143)

Ahead 0.0162 -0.0648
(0.117) (0.144)

Final*Behind 0.0598
(0.213)

Final*Ahead 0.330
(0.231)

Final Sib 0.373*** 0.361*** 0.361*** 0.357*** 0.359***
(0.116) (0.112) (0.118) (0.118) (0.117)

Log Expenditures (percap) 0.320*** 0.320*** 0.320*** 0.318*** 0.319***
(0.0532) (0.0528) (0.0529) (0.0528) (0.0531)

Female 0.00221 0.00279 0.00282 -0.00176 0.000951
(0.0808) (0.0811) (0.0814) (0.0812) (0.0807)

Number of Siblings 0.0317 0.0312 0.0317 0.0335
(0.0413) (0.0467) (0.0466) (0.0468)

Birth Order 0.00164 0.00364 0.00457
(0.0887) (0.0889) (0.0891)

Age (1997) -0.507*** -0.508*** -0.508*** -0.503*** -0.503***
(0.0104) (0.0104) (0.0157) (0.0191) (0.0191)

Constant 5.253*** 5.276*** 5.271*** 5.275*** 5.275***
(0.547) (0.541) (0.632) (0.631) (0.632)

Observations 2,925 2,925 2,925 2,925 2,925
R-squared 0.475 0.475 0.475 0.475 0.476
Province FE? Y Y Y Y Y

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 2.5:
Effect of Crisis on Junior High Graduation (by 2007) for
Final Year Children and Siblings

Dependent variable: Junior High Graduate
(1) (2) (3) (4) (5)

VARIABLES With Num Birth Order Controls for Controls for Ability
Sibs Control Control Ability and Interact

Final 0.189*** 0.190*** 0.186*** 0.124*** 0.131***
(0.0152) (0.0156) (0.0165) (0.0170) (0.0270)

Behind -0.211*** -0.209***
(0.0145) (0.0179)

Ahead 0.0835*** 0.0864***
(0.0211) (0.0252)

Final*Behind -0.00875
(0.0405)

Final*Ahead -0.0123
(0.0404)

Final Sib 0.0639*** 0.0671*** 0.0598*** 0.0443*** 0.0443***
(0.0139) (0.0158) (0.0162) (0.0157) (0.0157)

Log Expenditures (percap) 0.0245** 0.0247** 0.0250** 0.0114 0.0114
(0.0109) (0.0110) (0.0110) (0.00817) (0.00813)

Female 0.0488** 0.0487** 0.0493** 0.0271 0.0270
(0.0198) (0.0197) (0.0200) (0.0174) (0.0175)

Number of Siblings -0.00903 -0.0207 -0.0173 -0.0173
(0.0136) (0.0128) (0.0123) (0.0122)

Birth Order 0.0449*** 0.0489*** 0.0489***
(0.0149) (0.0117) (0.0117)

Age (1997) 0.0424*** 0.0427*** 0.0489*** 0.0613*** 0.0613***
(0.00285) (0.00267) (0.00368) (0.00327) (0.00326)

Constant -0.264** -0.265**
(0.119) (0.119)

Observations 3,085 3,085 3,085 3,085 3,085
R-squared 0.248 0.248
Province FE? Y Y Y Y Y

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 2.6:
Effect of Crisis on High School Graduation (by 2007) for
Final Year Children and Siblings

Dependent variable: High School Graduate
(1) (2) (3) (4) (5)

VARIABLES With Num Birth Order Controls for Controls for Ability
Sibs Control Control Ability and Interact

Final 0.188*** 0.188*** 0.184*** 0.109*** 0.0978***
(0.0225) (0.0224) (0.0232) (0.0203) (0.0246)

Behind -0.250*** -0.251***
(0.0168) (0.0184)

Ahead 0.113*** 0.105***
(0.0145) (0.0168)

Final*Behind 0.00519
(0.0417)

Final*Ahead 0.0316
(0.0344)

Final Sib 0.0945*** 0.0932*** 0.0860*** 0.0606*** 0.0608***
(0.0224) (0.0240) (0.0237) (0.0193) (0.0192)

Log Expenditures (percap) 0.0508*** 0.0508*** 0.0513*** 0.0310** 0.0311**
(0.0165) (0.0165) (0.0164) (0.0128) (0.0128)

Female 0.0187 0.0188 0.0191 -0.00280 -0.00263
(0.0229) (0.0229) (0.0231) (0.0189) (0.0191)

Number of Siblings 0.00346 -0.00822 -0.00533 -0.00511
(0.0140) (0.0167) (0.0126) (0.0126)

Birth Order 0.0425 0.0474** 0.0475**
(0.0260) (0.0185) (0.0185)

Age (1997) 0.0433*** 0.0431*** 0.0490*** 0.0618*** 0.0618***
(0.00277) (0.00256) (0.00446) (0.00286) (0.00286)

Constant -0.517*** -0.517***
(0.169) (0.169)

Observations 3,058 3,058 3,058 3,058 3,058
R-squared 0.272 0.272
Province FE? Y Y Y Y Y

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 2.7:
Effect of Crisis on Education Attained (by 2007) for Final
Year Children and Siblings

Dependent variable: Years of Education in 2007
(1) (2) (3) (4) (5)

VARIABLES With Num Birth Order Controls for Controls for Ability
Sibs Control Control Ability and Interact

Final 0.991*** 0.990*** 0.980*** 0.667*** 0.460***
(0.135) (0.136) (0.139) (0.130) (0.161)

Behind -1.573*** -1.667***
(0.149) (0.163)

Ahead 0.558*** 0.517***
(0.118) (0.131)

Final*Behind 0.411*
(0.224)

Final*Ahead 0.187
(0.221)

Final Sib 0.648*** 0.647*** 0.629*** 0.519*** 0.515***
(0.132) (0.135) (0.138) (0.126) (0.125)

Log Expenditures (percap) 0.504*** 0.504*** 0.504*** 0.446*** 0.448***
(0.0904) (0.0903) (0.0902) (0.0856) (0.0862)

Female 0.160 0.160* 0.161* 0.0507 0.0474
(0.0948) (0.0945) (0.0944) (0.0866) (0.0873)

Number of Siblings 0.00281 -0.0263 -0.0120 -0.0119
(0.0464) (0.0580) (0.0570) (0.0570)

Birth Order 0.107 0.164 0.163
(0.125) (0.105) (0.105)

Age (1997) 0.104*** 0.103*** 0.118*** 0.229*** 0.230***
(0.0139) (0.0139) (0.0199) (0.0185) (0.0186)

Constant 3.057*** 3.059*** 2.740** 2.751** 2.772**
(1.119) (1.121) (1.247) (1.107) (1.115)

Observations 3,058 3,058 3,058 3,058 3,058
R-squared 0.225 0.225 0.226 0.296 0.297
Province FE? Y Y Y Y Y

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 2.8:
Effect of Crisis on 2007 Primary Activity for Final Year
Children and Siblings

Primary Activity in 2007
(1) (2) (3) (4)

VARIABLES Working In School House Work Looking for Work

Final 0.0206 -0.0234* -0.0126 0.00610
(0.0304) (0.0125) (0.0243) (0.0175)

Behind -0.0415 0.0200 -0.0447* 0.00192
(0.0330) (0.0146) (0.0268) (0.0166)

Ahead 0.0176 0.0102 -0.0275 0.00446
(0.0286) (0.0130) (0.0237) (0.0191)

Final Sib -0.0342 0.0288** -0.0223 -0.0203
(0.0209) (0.0121) (0.0317) (0.0137)

Log Expenditures (percap) -0.0323** 0.0395*** -0.00982 -0.0112
(0.0134) (0.00788) (0.0135) (0.00902)

Female -0.206*** 0.00325 0.514*** 0.350***
(0.0269) (0.0114) (0.0163) (0.0176)

Number of Siblings -7.21e-06 -0.00626 0.0235* -0.00518
(0.00942) (0.00646) (0.0124) (0.00832)

Birth Order 0.0121 -0.00792 -0.0276** -0.00633
(0.0160) (0.0108) (0.0126) (0.00991)

Age (1997) 0.0518*** -0.0479*** 0.0205*** 0.0127***
(0.00358) (0.00214) (0.00468) (0.00248)

Observations 3,086 3,086 3,086 3,087
Province FE? Y Y Y Y

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 2.9:
Effect of Crisis on 2007 Primary Activity for Final Year
Children and Siblings, Ability Interacted

Primary Activity in 2007, Ability Interacted
(1) (2) (3) (4)

VARIABLES Working In School House Work Looking for Work

Final -0.00339 -0.0597*** -0.0348 0.000322
(0.0470) (0.0222) (0.0348) (0.0230)

Behind -0.0509 0.0169 -0.0512 -0.000771
(0.0367) (0.0151) (0.0315) (0.0193)

Ahead 0.0108 -0.00353 -0.0378 0.00331
(0.0311) (0.0137) (0.0287) (0.0221)

Final*Behind 0.0418 0.0145 0.0275 0.0115
(0.0538) (0.0526) (0.0635) (0.0291)

Final*Ahead 0.0294 0.108** 0.0435 0.00506
(0.0440) (0.0535) (0.0706) (0.0378)

Final Sib -0.0345 0.0283** -0.0221 -0.0204
(0.0213) (0.0118) (0.0317) (0.0138)

Log Expenditures (percap) -0.0321** 0.0394*** -0.00966 -0.0111
(0.0134) (0.00788) (0.0135) (0.00896)

Female -0.206*** 0.00437 0.514*** 0.350***
(0.0268) (0.0114) (0.0163) (0.0175)

Number of Siblings 0.000107 -0.00569 0.0237* -0.00517
(0.00938) (0.00644) (0.0124) (0.00843)

Birth Order 0.0119 -0.00739 -0.0275** -0.00635
(0.0161) (0.0104) (0.0126) (0.01000)

Age (1997) 0.0519*** -0.0466*** 0.0206*** 0.0127***
(0.00355) (0.00216) (0.00465) (0.00249)

Observations 3,086 3,086 3,086 3,087
Province FE? Y Y Y Y

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 2.10:
Effect of Crisis on 2007 Earnings for Final Year Children
and Siblings

Dependent variable: Log monthly earnings in 2007
(1) (2) (3) (4) (5)

VARIABLES With Num Birth Order Controls for Controls for Ability
Sibs Control Control Ability and Interact

Final 0.133** 0.129** 0.126** 0.0930* 0.137
(0.0535) (0.0529) (0.0543) (0.0522) (0.0970)

Behind -0.285*** -0.263**
(0.0808) (0.105)

Ahead 0.0780 0.0902
(0.0608) (0.0773)

Final*Behind -0.0799
(0.160)

Final*Ahead -0.0454
(0.134)

Final Sib 0.0911* 0.0837* 0.0800* 0.0701 0.0702
(0.0498) (0.0449) (0.0464) (0.0489) (0.0489)

Log Expenditures (percap) 0.156*** 0.157*** 0.156*** 0.141*** 0.142***
(0.0414) (0.0419) (0.0420) (0.0424) (0.0426)

Female -0.121* -0.122* -0.122* -0.150** -0.149**
(0.0623) (0.0624) (0.0624) (0.0628) (0.0626)

Number of Siblings 0.0172 0.0114 0.0111 0.0112
(0.0258) (0.0290) (0.0288) (0.0288)

Birth Order 0.0204 0.0283 0.0276
(0.0439) (0.0406) (0.0409)

Age (1997) 0.0616*** 0.0609*** 0.0639*** 0.0850*** 0.0848***
(0.00855) (0.00864) (0.0133) (0.0135) (0.0137)

Constant 10.91*** 10.92*** 10.85*** 10.80*** 10.79***
(0.394) (0.387) (0.387) (0.351) (0.358)

Observations 1,309 1,309 1,309 1,309 1,309
R-squared 0.157 0.157 0.157 0.180 0.181
Province FE? Y Y Y Y Y

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 2.11:
Returns to Education in 2007 (Instrumenting with Final
Year and Sibling Status)

Dependent variable: Log monthly earnings in 2007
(1) (2) (3) (4) (5)

VARIABLES With Num Birth Order Controls for Controls for Ability
Sibs Control Control Ability and Interact

Yrs. Educ (2007) 0.154** 0.154** 0.155** 0.165*** 0.159***
(0.0748) (0.0743) (0.0776) (0.0320) (0.0325)

Log Expenditures (percap) 0.0702 0.0705 0.0702 0.0639 0.0676
(0.0530) (0.0547) (0.0549) (0.0580) (0.0587)

Female -0.229*** -0.229*** -0.229*** -0.236*** -0.232***
(0.0758) (0.0740) (0.0745) (0.0631) (0.0624)

Number of Siblings 0.000682 0.00172 0.00120 0.00150
(0.0251) (0.0291) (0.0314) (0.0312)

Birth Order -0.00376 -0.00667 -0.00499
(0.0454) (0.0409) (0.0408)

Age (1997) 0.0379** 0.0380** 0.0373* 0.0351*** 0.0364***
(0.0176) (0.0174) (0.0221) (0.0130) (0.0126)

Constant 10.14*** 10.14*** 10.15*** 10.14*** 10.14***
(0.506) (0.501) (0.468) (0.428) (0.421)

Observations 1,298 1,298 1,298 1,298 1,298
R-squared 0.060 0.061 0.060 0.037 0.050
Province FE? Y Y Y Y Y
IV? Y Y Y

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 2.12:
Effect of Crisis on Coresidency with Parents and Sib-
lings (no ability controls)

Coresidency Outcomes in 2007
(1) (2) (3) (4)

VARIABLES Ever Married Still in Lives with Has Siblings
Same HH Parents Elsewhere

Final -0.0120 -0.0193 -0.00299 -0.0137
(0.0240) (0.0237) (0.0329) (0.0252)

Final Sib -0.0483* 0.0321 0.0314 -0.0308
(0.0262) (0.0261) (0.0349) (0.0206)

Log Expenditures (percap) -0.0208 -0.00562 -0.00544 0.00292
(0.0132) (0.0175) (0.0158) (0.0130)

Female 0.311*** -0.0768*** -0.0865*** 0.0245**
(0.0188) (0.0163) (0.0185) (0.0113)

Number of Siblings -0.01000 0.00822 0.00442 0.0372***
(0.0149) (0.0131) (0.0139) (0.0135)

Birth Order -0.0216 0.0180 0.0198 0.0888***
(0.0181) (0.0148) (0.0143) (0.0163)

Age (1997) 0.0743*** -0.0317*** -0.0367*** 0.0289***
(0.00506) (0.00365) (0.00390) (0.00408)

Observations 3,086 3,087 3,087 3,085
Province FE? Y Y Y Y

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 2.13:
Effect of Crisis on Coresidency with Parents and Sib-
lings (with ability controls)

Coresidency Outcomes in 2007 (Ability Controls)
(1) (2) (3) (4)

VARIABLES Ever Married Still in Lives with Has Siblings
Same HH Parents Elsewhere

Final -0.0194 -0.00250 0.0113 -0.0135
(0.0241) (0.0235) (0.0325) (0.0244)

Behind -0.0279 0.0601*** 0.0547** 0.00397
(0.0274) (0.0188) (0.0246) (0.0189)

Ahead 0.0354 -0.0709*** -0.0562* 0.00348
(0.0318) (0.0272) (0.0287) (0.0190)

Final Sib -0.0522** 0.0390 0.0369 -0.0308
(0.0263) (0.0270) (0.0353) (0.0204)

Log Expenditures (percap) -0.0228* -0.00187 -0.00251 0.00288
(0.0133) (0.0179) (0.0155) (0.0131)

Female 0.309*** -0.0713*** -0.0818*** 0.0245**
(0.0192) (0.0171) (0.0191) (0.0111)

Number of Siblings -0.00973 0.00785 0.00400 0.0371***
(0.0146) (0.0132) (0.0140) (0.0135)

Birth Order -0.0194 0.0139 0.0164 0.0890***
(0.0187) (0.0147) (0.0145) (0.0167)

Age (1997) 0.0774*** -0.0382*** -0.0423*** 0.0289***
(0.00577) (0.00430) (0.00446) (0.00431)

Observations 3,086 3,087 3,087 3,085
Province FE? Y Y Y Y

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Table 2.14:
Effect of Crisis on Coresidency with Parents and Sib-
lings (with ability controls interacted with Final)

Coresidency Outcomes in 2007 (Ability Controls and Interacted)
(1) (2) (3) (4)

VARIABLES Ever Married Still in Lives with Has Siblings
Same HH Parents Elsewhere

Final -0.0196 0.0366 0.0237 0.00201
(0.0354) (0.0402) (0.0584) (0.0349)

Behind -0.0335 0.0824*** 0.0588* 0.00469
(0.0323) (0.0235) (0.0313) (0.0205)

Ahead 0.0455 -0.0684* -0.0507 0.0138
(0.0416) (0.0364) (0.0327) (0.0227)

Final*Behind 0.0231 -0.0968** -0.0169 -0.00223
(0.0490) (0.0469) (0.0688) (0.0383)

Final*Ahead -0.0321 -0.0140 -0.0213 -0.0467
(0.0488) (0.0537) (0.0554) (0.0456)

Final Sib -0.0527** 0.0403 0.0369 -0.0310
(0.0259) (0.0269) (0.0353) (0.0204)

Log Expenditures (percap) -0.0227* -0.00216 -0.00261 0.00264
(0.0133) (0.0181) (0.0156) (0.0130)

Female 0.308*** -0.0705*** -0.0819*** 0.0242**
(0.0190) (0.0171) (0.0191) (0.0112)

Number of Siblings -0.0100 0.00797 0.00390 0.0368***
(0.0147) (0.0134) (0.0141) (0.0135)

Birth Order -0.0197 0.0143 0.0164 0.0889***
(0.0188) (0.0151) (0.0146) (0.0166)

Age (1997) 0.0774*** -0.0384*** -0.0423*** 0.0288***
(0.00581) (0.00427) (0.00444) (0.00429)

Observations 3,086 3,087 3,087 3,085
Province FE? Y Y Y Y
Lincom Final - Sibling 0.101 -0.0102 -0.0352 0.126
SE Final - Sibling 0.114 0.113 0.125 0.125

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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CHAPTER 3

GENDER DIFFERENCES IN CHILD FOSTERING IN WEST AFRICA:

SCHOOLING AND WORK AWAY FROM HOME

3.1 Introduction

Households in the developing world are larger and their size and structure tend

to be more fluid than in the developed world. Choices of household composi-

tion can have significant implications for the well-being of household members:

the composition of a household affects the availability and distribution of re-

sources, from labor and investment choices to the receipt of public transfers

that may be contingent on the eligibility of certain types of household members.

Policymakers and academics have noted that, despite increasing awareness of

the importance of household composition choices and their impacts, the topic

remains difficult to measure and thus not well understood.

Child fostering is a widespread practice in West Africa, and to a lesser extent

in other parts of the developing world, through which parents voluntarily and

informally send children to spend a portion of their childhood living away from

home while retaining familial ties to their biological households. Considering

all of the children who are touched by the practice (fostered children, the sib-

lings they leave behind at home, and the biological children of the households

in which they reside), my estimates from West Africa suggest that more than

50 percent of children are potentially affected by the practice of fostering, a fig-

ure which warrants more attention than has been paid by economists in recent

work.
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Citing lower average school enrollment and higher average work rates

among fostered children, several development and government organizations

in West Africa have expressed the judgment that fostered children are little more

than unpaid servants living in the households hosting them and that the prac-

tice arises out of parental selfishness. In the spirit of common arguments against

child labor, several government and development agencies have called for a ban

on fostering.1 The United Nations’ Committee on the Rights of the Child stated

in 1993 that children should not be separated from their parents “except by com-

petent authorities for their well-being” and in 2002 called for “a stop to the prac-

tice of ‘fostering.’”2 However, cross-sectional empirical work by economists has

indicated that fostering may be associated with higher schooling rates, and that

the decision to send a child to live elsewhere is related to financial and family

network motives that may benefit the child into adulthood. Theoretical work

by Serra (2009) demonstrates the possibility that schooling and labor motiva-

tions coexist in a single household’s decision-making process to foster (out or

in) and that fostered children may experience positive externalities in their host

households even if they do not attend school. She cautions against judgments of

fostering without full knowledge of the counterfactual experience of each child.

The contribution of this paper is two-fold. First, I provide recent evidence

from eleven West African countries that fostering is still very prevalent and that

it stands to affect a large number of children through siblinghood and coresi-

dency even when they do not live away from home themselves. Second, despite

the increased attention paid by social scientists to the potential benefits of foster-

ing, no study has noted or explained what I observe in the data from the region:

the observed relationship among fostered status, schooling, and work appears

1See Simpson et al. (2012) and Pilon (2003).
2Vienna Declaration and Programme of Action (1993).
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to vary significantly by the gender of the child. I show that foster girls work

more and are less likely to be in school than all other children, while foster boys

seem to fare better than the children they leave behind at home, and possibly

even better than children in households that have not engaged in the fostering

practice. In most of the eleven countries, the gender gap in schooling is wider

among foster children than the overall gender gap in schooling in the region.

This gender difference in the experience of foster children should be interpreted

cautiously and not causally, and the empirical facts suggest that from a policy

perspective, fostering of boys and fostering of girls should be considered en-

tirely separately. Efforts to address low average school enrollment of girls more

generally may be preferable to efforts directed at putting an end to fostering,

even if foster girls seem to fare worse than other children.

This paper is organized as follows: Section 3.2 describes relevant previous

work on fostering and household composition and the limitations of these stud-

ies’ approaches. In Section 3.3, I describe the data I use in this descriptive study

of eleven West African countries. Section 3.4 presents empirical stylized facts

I observe regarding fostered children and the households that send and host

them. Section 3.5 concludes and proposes areas for future work.

3.2 Literature Review

This paper contributes to a small but growing economic literature on child fos-

tering, which has itself developed work by social scientists in other fields in-

cluding sociology, anthropology, and ethnography. The practice of child foster-

ing has been documented and discussed by social science disciplines outside of
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economics for some time. It consists of a temporary and reversible transferring

of child rearing responsibilities; children are typically sent away while remain-

ing household members and the child’s parents continue living at home, but

the possibility that migrating parents may leave children behind with alterna-

tive caretakers has also been acknowledged. Most of these studies, most notably

Isiugo-Abanihe (1985), highlight family network motivations and benefits of the

practice: fostering has long been a socially acceptable and important means by

which extended families strengthen their ties across geographic regions. In ad-

dition, these studies highlight but do not estimate the possible implications of

the acceptability of fostering for national and regional demographic and fertility

trends.

The limitations of available data regarding children’s living arrangements

have prevented many studies from identifying the practice at all. In addition,

the household decision to send a child is likely to be inextricably linked to the

household’s expectations of outcomes such that outcomes and characteristics of

households or specific children that determine sending decisions are endoge-

nous. A household is not likely to make the decision to foster (out or in) or to

send a specific child to be fostered independently of what its hopes or thoughts

are as to what might happen to the child. Thus, OLS estimates of the coefficients

on fostered status with child outcomes as the dependent variable will be incon-

sistent as to the true “treatment effects” of fostering due to this endogeneity of

fostering at both the household and individual child levels. However, control-

ling for several observed characteristics, we can at least estimate cross-sectional

correlations between fostering and child outcomes in the hopes of learning more

about the practice and the children involved. OLS estimates can only hint at un-

derlying correlations but cannot disentangle causality.
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The seminal study of fostering by an economist, Ainsworth (1996), uses

household survey data from Côte d’Ivoire to give evidence for the family level

motivations for fostering exchanges. She estimates household-level Tobit re-

gressions of household sending and hosting status on household income and

demographic indicators. She finds that, consistent with explanations which

relate child fostering to the demand for child labor in household production,

households with more adults of both sexes are more likely to foster children in,

girls or boys. Additionally, households with higher income and in urban areas

are more likely to host foster children, especially girls; these relationships do

not necessarily satisfy the child labor explanation in place of a schooling expla-

nation, although she explicitly tests whether the availability and quality of local

schooling affects household fostering (sending or hosting) decisions and finds

that the evidence is inconclusive. Her study does not, however, investigate the

child-level observations that others, including the current study, have, nor does

she establish conclusive empirical evidence as to the sending motivations, al-

though she does acknowledge that sending and hosting decisions are likely to

depend asymmetrically on household characteristics.

More recent studies explore the possibility that household level correlations

documented by Ainsworth (1996) mask heterogeneity in fostering sending and

hosting decisions and their implications for schooling and labor outcomes at

the individual child level. Zimmerman (2003) uses cross-sectional household

survey data from South Africa to estimate the impact of fostering on the school

enrollment status of children and on work arrangements, but he assumes that

these motivations are mutually exclusive with respect to a particular child. Sim-

ilarly, Akresh (2009) investigates cross-sectional evidence on the importance

of exogenous income shocks, household demographic imbalances (among the
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number of children of each gender), and extended family network quality in fos-

tering hosting and sending decisions. In a separate paper in which he matched

sending and receiving households in Burkina Faso, Akresh (2003) finds that fos-

ter children’s schooling outcomes appear to be no worse than those of other

children. He notes, but does not explore, a difference in the schooling outcomes

of foster girls versus foster boys, but he also assumes that child labor motives

are incompatible with motivations for human capital investment.

On the other hand, Gage (2005), Serra (2009), and Temin et al. (2013), ac-

knowledge the possibility that human capital investment and labor demand

and supply may coexist in a singe fostering decision. Serra (2009) develops

a theoretical model which seeks to understand this coexistence and to explain

why households might simultaneously have sent and be hosting different chil-

dren. However, she mentions but does not address the possibility that fostering

out may comprise a household’s ex-post consumption smoothing or risk insur-

ance response to a negative income shock, nor does she consider the forward-

looking nature of households in their decisions: schooling affects households’

current period utility as it increases child “quality” but is not otherwise un-

derstood as a household investment in her model. While the model in Serra

(2009) does acknowledge the possible existence of human capital externalities

in host households that may improve fostered children’s opportunities outside

of schooling per se, she does not directly predict how these factors might affect

the decisions to foster girls in particular.

Work by Coppoletta et al. (2012) and Beck et al. (2014) provides evidence

based on adults in Senegal that being fostered as a child may improve later life

outcomes such as employment status, educational attainment, and income for
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men, as well as reducing the likelihood that women are involved in polyga-

mous marriages (in which they are one of two or more wives and are thus more

resource limited than those wives who do not share husbands).

In using data from comparable surveys from eleven West African countries,

this paper provides a more comprehensive view of the prevalence of fostering

in West Africa. In doing so, I provide new stylized facts giving evidence for a

very gender-distinguished practice.

3.3 Data

In this section, I describe the data I use in this paper and the prevalence of

fostering among children and households in the data from eleven West African

countries.

3.3.1 Demographic and Health Surveys Data

The Demographic and Health Surveys (DHS) are conducted as a group of

country-specific projects of the U.S. Agency for International Development (US-

AID) in cooperation with local national statistical offices. They provide house-

hold and individual-level survey data of men, women, and children using sur-

vey questions and designs that are comparable across countries to allow for

cross-country comparisons.

In this paper, I use the most recent sample of data from each West African

country available in the DHS. These eleven countries (with interview years in
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parentheses) are: Benin (2011-2), Burkina Faso (2010), Cameroon (2011), Côte

d’Ivoire (2011-2), Ghana (2014), Guinea (2012), Niger (2012), Nigeria (2013),

Senegal (2014), Sierra Leone (2013), and Togo (2013-4).

For the purposes of this paper, I categorize children into four categories

(which correspondingly classifies households into three categories):

1. Foster children: those whose parents are both alive but who live with

neither parent. They live in host households.3

2. Host siblings: children living with their own biological parents in house-

holds that are hosting foster children.

3. Biological siblings: siblings living in households with their own parents,

but who, according to mothers’ birth records, have siblings living away

from home. These children live in sending households.4

4. The fourth category of children is then defined as the remainder: children

whose parents are alive and who live with their parents, in households

where there are neither “missing” (fostered out) nor “extra” (fostered in)

children. This category can be thought of as the reference (or base) group

in the analysis which follows. These reference children live in reference

households that are neither host nor sending households.

As previous studies have done, I restrict my analysis to children ages 5-16;

younger children are likely to be fostered for reasons that might systematically

differ from those for fostering older children, such as severe family crisis, and

3The household questionnaire asks, for each child residing in the household, whether her
mother and father are alive and whether each of them resides in the household with the child.

4They are the biological siblings, who remain at home, of children who have been sent to
live elsewhere as fosters. Note, however, that I cannot directly match these children to the foster
children who left them behind; rather, they serve as representative proxies.
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children older than 16 are considered adults in many family networks in West

Africa, evidenced especially by the higher incidence of marriage among these

children.5 In addition, because orphanhood arises from fundamentally differ-

ent household situations and may lead to systematically different observed out-

comes, I omit these children from my sample.

As mentioned above, it is important to note that while I have classified

children as “foster” and as “biological siblings,” I cannot directly observe or

describe these as each other’s siblings because the DHS have not intentionally

matched them. I can only observe and define, for each child in a given house-

hold, which type of child she happens to be at the time of survey. Ideally, I

would be able to control for time-varying or fixed household (or sibling) char-

acteristics, but that would require tracking down the partner household in each

fostering exchange. This is what Akresh (2009) did, but this understandably

restricts his sample size to 358 households. However, assuming that the house-

holds selected to participate in the DHS surveys do not differ systematically

from those that were not (as should be the case for nationally representative

samples), and that the household weights have been computed correctly, this

alone should not systematically bias the results that I observe.

The dataset I created containing children categorized as above from the

eleven DHS samples contains 203,647 children ages 5 to 16. Table 3.1 provides

sample size information for these surveys by country.

5This age restriction is consistent with that of Ainsworth (1996) and Akresh (2007), among
others.
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3.3.2 Summary Statistics: Prevalence of Fostering

Figure 3.1 shows the proportion of boys and girls in West Africa who were fos-

ter children at the time of survey. Across the eleven West African countries for

which the DHS have data, the proportion of children fostered varies from be-

tween 3.5 percent (Niger and Nigeria) to more than 20 percent (Sierra Leone). In

each country, girls are more likely than boys to be fostered, and the difference is

always statistically significant. However, a sizable portion of boys are fostered

in the region as well as girls. The overall fostering rate across the region is 9.2%

(but 8.1% for boys and 10.3% for girls). Among foster boys and girls, the aver-

age age is 10 years old, and the difference in ages between foster boys and foster

girls are not statistically significantly different from one another in all but one

country, Senegal, where foster boys are on average 0.68 years older than foster

girls.

Figure 3.2 shows that even when fostering rates are low (as in Nigeria and

Niger, for example), the practice of fostering stands to affect a large proportion

of children: including those children living in homes where fostered children

are hosted (what I termed “host siblings”) and those children living in homes

from which fostered children have come (what I termed “biological siblings”), at

least 40 percent and as many as 80 percent of children in West African countries

are touched by the practice of fostering. Together, these children live in 35 to 75

percent of households with children (which is most households) across the re-

gion, with sending households more prevalent than host households, as shown

in Figure 3.3. Figures 3.4 and 3.5 confirm what others have observed with re-

spect to wealth levels of households that host or send foster children.6 Figure

6The only wealth/income information available in all surveys is wealth quintile.
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3.4 shows that among host households, those hosting girls are more likely to be

in the higher wealth quintiles. Figure 3.5 shows that sending households are

more likely to be in lower wealth quintiles, and there is not difference by the

gender of the child sent.

3.4 Schooling and Work among Children

Having classified children and households in the manner described above, I

turn to examining differences in schooling and work outcomes among fostered

and non-fostered children to provide descriptive evidence of the realities that

foster children face. Specifically, I show that a more naive comparison of simple

average characteristics of foster children relative to non-fostered children masks

significant and important heterogeneity of the experience of fostering by the

gender of children.

3.4.1 School Enrollment of Children

Figure 3.6 shows unconditional current school enrollment figures by country for

non-fostered versus foster children (the p-value for a t-test of significance in the

differences is reported above each column). The figure shows that school en-

rollment rates vary quite a bit across the region, with lows around 40% (Niger

and Burkina Faso) and highs over 80% (Togo and Cameroon). The figure also

confirms that in a number of countries, foster children are statistically signifi-

cantly less likely to attend school than others (Benin, Côte d’Ivoire) but that in

others, foster children’s school enrollment rates are higher than those of other
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children (Cameroon, Nigeria, Niger, Senegal), consistent with human capital

motivations for fostering cited by others.

However, Figure 3.7 shows that boys and girls have different rates of school

enrollment and, further, that the gender gap in school enrollment is wider for

fostered children. In all countries except Sierra Leone and Senegal, boys’ over-

all school attendance rates are higher than girls’ among all children (the left,

patterned bars). Among foster children, this gender gap in enrollment is even

larger in several countries (Burkina Faso, Benin, Côte d’Ivoire, Niger, and Togo).

In Senegal, where girls are more likely to attend school than boys on average,

the opposite is true among fostered children: fostered girls are less likely than

fostered boys to attend school even though school enrollment favors girls more

generally.

To separate some of these effects and to look at “other children” by their

status according to the classifications described earlier (their attachment to the

fostering practice), I estimate an OLS regression as follows:

Enrolledihc = β0 + β1Fosterihc + β2HostS ibihc + β3BioS ibihc + X′ihcΓ + ηc + εihc (3.1)

where Enrolledihc takes the value one if child i in household h in country c

is enrolled in school at the time of survey, Foster, HostS ib, and BioS ib are in-

dicators for child status (their attachment to the fostering practice), Xihc is con-

trols containing the gender and age of child i and the wealth quintile of their

household (Wealthh), and country fixed effects and their interaction with child

status are included, allowing for country-specific fostering schooling rates (and

for host siblings and biological siblings as well). The regression results are not

easily digested in table format, so instead I take the linear combination of child

status and the country-specific interaction term with child status to give an aver-
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age, regression-adjusted school enrollment rate of children relative to the omit-

ted reference category (those children who live with their parents in neither a

sending nor a hosting household).

The regression-adjusted differences in school enrollment are visually pre-

sented in Figure 3.8. These show that in most of the eleven sample countries,

foster children are less likely to be enrolled in school relative to their host sib-

lings (the children with whom they live), “biological siblings” (children who

are living at home but who have siblings residing elsewhere), and children

unattached to the fostering practice (the omitted reference category, indicated

by the zero, the x-axis). In all countries, host siblings have higher school en-

rollment than all other children, and children living in sending households (bio

siblings) are less likely than base children to attend. These naive comparisons

of foster children relative to non-fostered children suggest that foster children

fare worse than others.

However, as noted before in Figure 3.7, the school enrollment levels of foster

boys and foster girls differ significantly in most countries in the sample. There-

fore, I estimate a further regression that interacts gender with child status (and

also with country fixed effects, allowing for country- and gender-specific regres-

sion adjusted average school enrollment for children of different types). The

regression adjusted school enrollment rates (the linear combinations of the ap-

propriate status and interaction terms) are shown graphically in Figures 3.9 and

3.10 (the predicted differences in these two figures are generated from the same,

single regression described above but I have shown them in separate graphs for

ease of presentation).

Figure 3.9 confirms that, controlling for child age and resident household in-
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come quintile, foster girls are less likely to be enrolled in school than foster boys

in every country (though the point estimates are significantly different from one

another only in Burkina Faso, Benin, Côte d’Ivoire, Senegal, and Togo). Foster

boys in Nigeria and Senegal are more likely than base children and than biologi-

cal siblings (seen in the next figure) to be enrolled in school, and in most other

countries they are equally likely (although their school enrollment is lower in

some others).

Figure 3.10 shows regression adjusted relative school enrollment rates for

host and biological siblings (relative to base children, those living in households

not currently involved in the fostering practice). The enrollment rates show a

pattern consistent with findings of others on fostering: families hosting foster

children have high school enrollment rates among their own children (host sib-

lings), especially for host sibling boys. Foster children appear to be hosted by

households with high rates of human capital investment, conditional on income

quintile. On the other hand, the siblings that have been left behind by foster chil-

dren have low average school enrollment rates relative to base children, with bio

sibling girls less likely than bio siblings boys to be enrolled. Looking at the two

figures together, Figures 3.9 and 3.10 suggest the following stylized facts:

1. Foster children live in households where school enrollment is high for the

household’s own children, conditional on child age and family income

quintile.

2. Foster girls are less likely than any other child to be enrolled in school.

3. Foster boys are, for the most part, no less likely to be enrolled in school

than boys living in sending households, and sometimes they do better.
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There are a number of possible explanations for higher enrollment rates

among host siblings: hosting a foster child may make it easier for host house-

holds to send their own children to school, as there may be more hands to help

with the household work. Host households may, all else equal, have a higher

unobserved taste for human capital investment. The latter explanation may, in

fact, be a factor in sending households’ choices of where to send their children;

Serra (2009) notes the plausible existence of positive externalities in host house-

holds which may benefit foster children even if they do not attend school. Most

likely, given evidence and intuition from previous work by economists as well

as the ethnographic and sociological literature, these motivations exist simul-

taneously, perhaps even in the same household, which would make treatment

effects very difficult to disentangle. Moreover, without knowledge of each indi-

vidual child’s counterfactual experience, these correlations cannot be attributed

as effects of fostering on children: the possibility remains that enrollment lev-

els would be lower for those children from sending households (foster and bio-

siblings) and that the practice of fostering improves schooling outcomes for both

groups relative to their own counterfactuals, helping them to catch up with or

surpass the base category of children.

It bears mentioning that quality of education need not improve merely with

school enrollment; if foster children, particularly girls, are frequently working

in their host households, even if they are enrolled in school they may frequently

miss school or have less time to study than other children. One possible test for

this hypothesis would be whether total educational attainment (or high school

completion) differed for foster children (boys or girls). Results in Beck et al.

(2014) and Coppoletta et al. (2011) regarding later life outcomes suggest that

foster children’s schooling is just as good as, if not better than, that of their
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peers. On the other hand, Serra (2009) proposes that even when foster children

are not enrolled in school, there may be positive externalities on child welfare

and even human capital of those foster children by virtue of living in their host

households.

3.4.2 Domestic Work of Children

Turning to the possible child labor explanations for and outcomes of fostering,

I perform the same analysis as above using the question asked of children re-

garding the hours they spend working, whether working for pay, working on

household income generating tasks (e.g. agriculture or family-run business), or

doing domestic chores. In all of the surveys except Ghana and Senegal, chil-

dren are asked whether they perform these types of work and how many hours

they work. The examples provided to children for types of tasks are not com-

parable across countries (e.g. in some, time spent fetching water is a domestic

chore and in others it is a chore different from domestic work). Therefore, I

use the sum of hours spent on all types of tasks. Nearly two thirds of children

report doing some kind of work; girls are significantly more likely to report do-

ing work, which is particularly concentrated in domestic work. Market work

is relatively uncommon (only twenty percent of children), and boys are only

slightly more likely to report doing market work than girls are. Across all chil-

dren, the average number of hours worked per week (including zero) is 8.45

hours. Conditional on doing any work, the average is 11.7 hours per week. The

unconditional and conditional means of hours worked for girls is higher than

for boys and the difference is statistically significant.
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Similarly to Figure 3.8, Figure 3.11 shows the regression adjusted hours of

work (including zeroes) for children of different types relative to “reference”

children, where country fixed effects and wealth quintile of household of res-

idence are controlled for. As the figure shows, host children typically do less

work or the same amount of work as reference children, while biological sib-

lings (those living in sending households) do more work in most cases. For

foster children, the average hours of work is mixed: in some countries (Burkina

Faso, Benin, and Niger) foster children work more on average than others, while

in Cameroon, Guinea, and Togo, foster children work less. However, this mixed

pattern becomes very clear when classifying children by gender as well as by

household status. Figures 3.12 and 3.13 repeat the same regression adjustment

but allowing for gender-specific child status (foster, host, or biological sibling).

The figures show the linear combinations of the appropriate interaction terms

(and they are estimated together, but separated into two figures for the purposes

of presentation). The figures show that girls work more on average than boys

for all child types, but that foster girls work more on average than any other

child. Moreover, in Côte d’Ivoire, Cameroon, Guinea, and Togo, foster boys

work less than all other children except sometimes the boys they live with (host

boys). When it comes to work in the household of residence, the experience of

fostering appears to be entirely different for foster girls than for foster boys.

3.5 Conclusion

Child fostering is a widespread practice across the developing world and par-

ticularly in West Africa through which children are voluntarily and temporarily

sent away from home and hosted by extended family or other households; due
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to the large number of households involved, the practice has the potential to

affect more than 50 percent of children by its impacts on the distribution of re-

sources in households and communities and by the opportunities it may afford

children for schooling and human capital investment. However, these effects

remain difficult to measure and to predict, since fostering hosting and sending

decisions and their impacts are endogenous at both the household and child

levels. Previous work by economists as well as other social scientists has at-

tempted to describe the potential outcomes and, in particular, the benefits that

fostered children may experience, even into adulthood.

In this paper, I contribute to this line of research by providing cross-country

evidence from across the region on the continued prevalence of the practice of

fostering and previously unreported stylized facts: the reality of living as a fos-

ter child seems to be completely different for girls than for boys. Across the re-

gion, foster girls work more than all other children conditional on their age and

they are less likely to be enrolled in school, while my evidence suggests that fos-

ter boys may fare better than most other children in some countries. Statements

of causality as well as those calling for bans on the practice of fostering should

be made cautiously, because the true counterfactual enrollment and work and

more general well-being of foster children is unknowable.
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Figure 3.1: Prevalence of Fostering by Country
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The figure shows the proportion of boys and girls in each country that are living in a

household that contains neither parent, but both parents are still alive. Source: Author’s

calculations from DHS data.
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Figure 3.2: Proportion of Children Involved by Country
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The figure shows the proportion of children in each country that are potentially affected by the

practice of fostering: foster children themselves, as well as the children they live with (host

siblings) and children whose siblings have gone to live elsewhere (biological siblings). Source:

Author’s calculations from DHS data.
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Figure 3.3: Proportion of Households Involved by Country
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Source: Author’s calculations from DHS data.
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Figure 3.4: Income Distribution of Host Households
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Source: Author’s calculations from DHS data.
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Figure 3.5: Income Distribution of Sending Households
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Source: Author’s calculations from DHS data.
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Figure 3.6: School Attendance by Country and Foster Status
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The figure shows the overall average school attendance rates for non-fostered children and for

fostered children. P-values for the t-test of the difference are reported above the columns.

Source: Author’s calculations from DHS data.
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Figure 3.7:
Boy - Girl School Attendance by Country and Foster
Status
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The figure shows the raw gender differences (boys minus girls) in school attendance rates for

all children and for fostered children. Source: Author’s calculations from DHS data.
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Figure 3.8: School Attendance by Country and Child Status
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The figure shows the regression adjusted school attendance by country and child status.

Source: Author’s calculations from DHS data.
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Figure 3.9: School Attendance for Foster Boys and Girls
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The figure shows the regression adjusted school attendance by country for foster boys and

girls. Source: Author’s calculations from DHS data.
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Figure 3.10: School Attendance for Other Boys and Girls
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The figure shows the regression adjusted school attendance by country for host and bio sibling

boys and girls. Source: Author’s calculations from DHS data.
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Figure 3.11: Hours Worked by Country and Child Status
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The figure shows the regression adjusted hours worked (including zero) by country and child

status. Work questions are missing from the Ghana and Senegal data, so only nine countries

are shown. Source: Author’s calculations from DHS data.
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Figure 3.12: Hours Worked for Foster Boys and Girls
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The figure shows the regression adjusted hours worked by country for foster boys and girls.

Source: Author’s calculations from DHS data.
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Figure 3.13: Hours Worked for Other Boys and Girls
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The figure shows the regression hours worked by country for host and bio sibling boys and

girls. Source: Author’s calculations from DHS data.
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Table 3.1: Sample Sizes by Country

Country Number of Children

Burkina Faso 23,538
Benin 23,288

Cote d’Ivoire 11,540
Cameroon 17,055

Ghana 9,593
Guinea 12,403
Nigeria 45,446
Niger 18,629

Sierra Leone 18,919
Senegal 11,291

Togo 11,945
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