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Abstract

This paper explores the factors that shape the dynamics of educational
attainment for orphans in sub-Saharan Africa. One theoretical model, with the
presumption that orphans may experience an immediate negative impact (grade
repetition) associated with a parental death, predicts that there are three phases
of orphans’ educational progression: 1) orphans lag behind in their educational
progression after a parental death, 2) yet continue to attend school at younger ages,
3) however, they are more likely to drop out of school at higher ages if they reside
under discriminatory circumstances. Empirical analysis examines this prediction
by employing a novel semi-parametric estimation methodology with consideration
of the timing of losing one parent or both, and shows that in Malawi the patterns
of educational progression, particularly for female maternal orphans, follow the
predicted pattern. The estimation results further reveal that three factors: 1) liquidity
constraints, 2) raised shadow wage, and 3) discriminatory circumstances within the
household affect the dynamics of educational attainment for female maternal orphans,
whereas fostering experience appears to mitigate the negative effects of parental
deaths for the other types of orphans.
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1. Introduction

The immediate detrimental impact of losing a parent on a child is terrible, but
the loss of a parent may also have a series of long-term consequences that prolong
its negative impacts far into the future. A number of researchers, policy makers and
practitioners have expressed considerable concern that parental deaths may lead
to lower educational investment with the increasing number of orphans, and the
destruction of human capital would contribute to poverty persisting over generations
(World Bank 2002, UNAIDS/UNICEF/USAID 2004). The widespread HIV/AIDS
pandemic in sub-Saharan Africa over the recent 20 years and resulting high adult
mortality in the region have raised the concern of international society about the
problem of orphans’ educational outcomes. To address this problem, more care and
effective support should be provided to households caring for children affected by
HIV/AIDS (UNAIDS 2010, 2013).

The loss of a parent is highly likely to cause psychological trauma and may
negatively affect orphans’ school participation and academic performance. Socio-
economic factors associated with the death of a parent could also adversely impact
on the progress of orphans’ educational attainment. Ainsworth et al. (2005) report
three major factors. Firstly, a decline in family income after the death of a parent
and the subsequent liquidity constraints may lead to lower educational investment
in orphans. Secondly, a surge in opportunity costs of children’s time after a parental
death could also be a deterrent. Due to the parental death and even preceding
sickness, the shadow wage of children might be raised and the increased opportunity
costs could prevent orphans from spending sufficient time in educational activities
either at school or at home. Thirdly, orphans’ schooling might be less appreciated by
caregivers within the household and their educational achievement could be lower
than those who live with both biological parents.

It is critical to explore the causes of a deficit in educational attainment for
orphaned children because our knowledge about what kinds of public interventions
could effectively mitigate the adverse effects of parental deaths is limited. In
particular, whether targeting the poor could also be an effective policy measure to
ameliorate the problem of orphans’ education is a fundamental research question

(Ainsworth and Filmer 2006). For poverty alleviation, more specifically, cash transfer
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programs have attracted particular attention (UNAIDS 2010)." Baird et al. (2011)
compare the benefits of cash transfers conditional on school attendance with those
of unconditional cash transfers, and find that the conditional cash transfers improve
the targeted outcomes more effectively.> For the problem of educating orphans, if
liquidity constraints alone explain orphans’ disadvantageous educational outcomes,
unconditional transfers could be effective. If, on the other hand, other factors are
major obstacles, conditionality is required to solve the problem. This study thus, by
presenting new evidence from Malawi, aims to contribute to policy-related debates
over the effectiveness of public interventions for orphans.

Past studies have extensively examined associations between orphan status
and school participation with cross-sectional data in various low-income countries, but
the findings have been inconsistent. While some studies show negative associations
between orphan status and school enrollment (Case et al. 2004, Yamano et al.
2006), the associations are not necessarily significantly negative in other studies,
particularly among primary-school-age children (Ainsworth and Filmer 2002, Bennell
2005, Ainsworth and Filmer 2006). The minimal differences in school participation
have often been attributed to the presence of strong family support networks in
Africa, which are believed to absorb the adverse effects of parental deaths (Lloyd
and Desai 1992, Lloyd and Blanc 1996, Foster 2000). In addition, two studies have
revealed that by fostering the orphans of dead relatives, extended family members
can improve the children’s educational outcomes in Africa (Zimmerman 2003, Akresh
2007).

A series of studies has attempted to estimate the causal effects of adult
mortality by utilizing longitudinal data. Yamano and Jayne (2005), for example,
examine the impact of the death of working-age adults on school enrollment in Kenya
and find a significant negative impact even before the death of working-age adults.
Ainsworth, Beegle and Koda (2005) show that adult mortality and parental deaths
delay school attendance and reduce hours spent in school in north-western Tanzania.
Evans and Miguel (2007), in addition, find that the loss of a parent has an immediate
adverse effect on the continuation of a child’s schooling in Kenya. Furthermore, some
studies have explored the long-term impact of orphanhood on educational attainment

and find adverse effects associated with orphan status, which in the long-run result
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in fewer years of educational investment in orphaned children (Beegle et al. 2006,
Case and Ardington 2006, Beegle et al. 2010b). The findings on the adverse impacts
of parental deaths, particularly mother’s death, from the panel analyses are more
pronounced, although panel analysis is also not free from bias (Beegle and De Weerdt
2008).

Despite the enormous efforts, however, how educational outcomes for
orphaned children appear as they get older has not been well explored. More
precisely, while the studies mentioned above have estimated the “net” effect of
parental deaths, how factors associated with parental deaths including orphan status
form orphans’ educational attainment has not been examined yet.” This study thus
investigates the factors that shape the long-term educational consequences of a
parental death and estimate the effect of orphan status along with the ceteris paribus
effects of the other factors associated with parental deaths on educational attainment
by explicitly incorporating the timing of the parental death. My theoretical model
focuses on household decisions regarding children’s schooling, and explores how the
evaluation of orphans’ schooling and labor participation evolve over time and how the
optimal level of educational investment, i.e., years of schooling, is determined. My
empirical work then examines the theoretical prediction of the patterns of educational
attainment for orphaned children by employing a recently developed semi-parametric
estimation methodology.

The data set used for this study is the second Integrated Household Survey
(IHS-2) in Malawi. The survey was carried out by the National Statistics Office (NSO)
from March 2004 through March 2005 with technical assistance from the World Bank
(GOM 2005b). The number of sampled households is 11,280 in 564 communities all
across the country.® The survey contains 9,120 rural households in 492 communities,
and 2,160 urban households in 72 communities. The IHS-2’s sampling strategy
adopted a two-stage procedure. Firstly, the number of sampled communities in each
district was determined based on the 1998 Population Census, and those communities
were randomly selected from a listing of all communities in each district. Then,
in each selected community, 20 households are chosen randomly. The data set is
cross-sectional, but contains a large-scale national representative sample, which

allows us to examine differences in the trajectories of mean educational attainment
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depending on the types of orphans, i.e., maternal, paternal and double orphans. This
investigation is indispensable to comprehend the multifaceted relationship between
the living arrangements of orphans and their educational outcomes.

The following section describes the circumstances of orphans and educational
outcomes in Malawi. Section 3 presents theoretical models for investigating the
factors that shape the dynamics of educational attainment for orphaned children.
Then, Section 4 provides detailed explanations about the empirical models in relation
to the theoretical prediction, and Section 5 presents the estimation results. Finally,

Section 6 summarizes the findings of this study and conclusions to the discussions.

2. Orphans and Educational Outcomes in Malawi
2.1 Orphans in Malawi

Malawi is a sub-Saharan African country which has been greatly affected by the
HIV/AIDS pandemic (Watkins 2004). The proportion of HIV/AIDS orphans has been
very high, although the number of AIDS-related deaths appears to be reduced due
to the recent efforts of disseminating antiretroviral treatment (UNAIDS 2013). Table
1 shows the proportion of orphaned school-age children, adolescents, and young
adults in 2004-05. At age 7, 10.3 percent of female children and 11.5 percent of male
children are orphans. The proportion of orphans becomes higher in the higher age
groups, and by age 18 as much as 31.2 percent of female children and 31.4 percent
of male children become orphans. Table 1 also shows the percentage of individuals
who fall into the category of head or spouse status of the family. Among children
aged 0 to 24, as much as 30.2 percent of females who have at least one deceased
parent hold the head/spouse status, whereas 16.9 percent of females whose parents
are alive are the head/spouse. Likewise, 11.1 percent of males who have at least
one deceased parent are the head, while only 5.5 percent of males whose parents
are alive are the head.” This suggests that on average orphans become independent
earlier than non-orphans.

Table 2 shows the proportion of maternal, paternal and double orphans, and
also the duration of orphanhood. Regardless of age and gender, the proportion
of paternal orphans is higher than that of maternal and double orphans, which

is a common observation in sub-Saharan Africa. With respect to the duration of
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orphanhood, there is no significant difference between maternal and paternal orphans,
which implies that paternal and maternal orphans lose their parents at around the
same age. The duration of double orphanhood is shorter than the average duration
of paternal and maternal orphans. This is because the duration of double orphanhood
is measured by the duration as a two-parent orphan.’ This study utilizes information
about the age at which they lost their mother and/or father to explore the dynamics
of educational attainment for orphaned children.

2.2 Living Arrangements of Orphans

The death of one parent or both significantly impacts households in which
children reside and the living arrangements of orphans vary substantially. To
investigate factors associated with the living arrangements of orphans, the
characteristics of households living with and without orphans are compared.
Fostering children, either orphans or non-orphans, is widely practiced in sub-
Saharan Africa and the functions of the extended family system in the region are well
documented (Foster 2000). This study focuses on the living arrangement of orphaned
children aged 0 to 18. Among all sampled households, 7,559 (67%) households
reside with children aged 0 to 18 and 3,606 (32%) households reside with two-
parent children only. The latter group is used as a reference group. Table 3 then
compares households living with orphans to the reference group. For single orphans,
in addition, whether they still live with the remaining parent is considered.

The comparison exhibits that there are significant differences in a variety of
aspects (Table 3). Firstly, household demographic characteristics are significantly
different depending on the presence of orphans within the household. Orphans
reside in households with fewer working age adults, implying that fostering decisions
of orphans might be motivated by an incentive to cope with family labor scarcity.
Simultaneously, orphans reside in households with fewer young children, but with
more school-age children, which suggest that a fostering motive could also be for
educational investment. Serra (2009) presumes that purposive fostering may benefit
both households that foster in children from other households and foster out children
to other households, and shows the conditions under which seemingly conflicting
motives, i.e., demand for labor force and schooling investment, could coexist. There

appear to be mixed motives for fostering decisions in Malawi.
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Next, it is often documented that orphans are more likely to be cared for by
grandparents (Beegle et al. 2010a), which explains the higher fractions of elderly
within the households and higher age of the household head. Households with higher
education levels are more likely to live with orphans, implying that better educated
households are more likely to foster orphans. Another striking fact is that double
orphans reside in households whose consumption expenditures are significantly
higher, implying that better off households are more likely to foster orphans and
thus fostering experience may have potential for improving orphans’ educational
outcomes. In contrast, if paternal orphans still live with the remaining mother, their
levels of consumption expenditure are significantly lower. This suggests that the
loss of a father may lead to a decline in their income, whereas paternal orphans as
well are more likely to be fostered by wealthier households. In Burkina Faso, Akresh
(2009) finds that households flexibly adjust their size in response to income volatility
by sending out own children to other households and also by receiving children
from other households. The findings of this study in Malawi are consistent with the
circumstances that past studies have conjectured.

2.3 Education System in Malawi and Educational Outcomes of Orphans

The education system in Malawi is 8-4-4; 8 years of primary education followed
by 4 years of secondary education and 4 years of university education. Since 1994,
there have been no tuition fees for primary education, nevertheless, households still
have school-related expenses such as uniforms, shoes and books, which represent a
significant expense for poor families and are arguably a deterrent for enrollment in
primary education (Al-Samarrai and Zaman 2007). Secondary schools are not free,
and they are often located far from students’ villages, incurring additional expenses
such as transportation, food and lodging. One can expect, therefore, that far fewer
children attend secondary school. Another issue is grade repetition. Due to poor
academic performance, a considerable number of children repeat grade levels every
year even when they attend primary school, which in turn tends to result in lower
educational attainment in their entire lifetime.

This study compares the educational outcomes of orphans to those of children
living with both biological parents. Figure 1 illustrates school attendance ratios by

age. While no significant difference can be seen for primary-school-age children,
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female orphans compared to children living with both parents are less likely to attend
school at higher ages. Differences between orphans and children with both parents
are much smaller among males. Figure 2 illustrates educational attainment, which
is measured by the highest grade level attained. It appears that maternal female
orphans complete fewer years of education at higher ages indicating that female
orphaned children who lost their mother have slower educational progression. The
interpretation, however, has to be made with caution. Eighteen year-old female
orphans, for example, range from those who became orphans very recently to
those who lost their parent even before entering primary school. Figures 1 and 2,
nonetheless, do not take into account the timing of parental deaths.

In Figures 1 and 2, other factors associated with parental deaths are also not
considered. As described in the preceding sub-section, orphans are more likely to
be fostered by better off households in Malawi, and thus their educational outcomes
might be improved by more abundant resources available in the foster family.
Therefore, the difference in the educational outcomes shown in Figures 1 and 2
does not necessarily indicate the effect of orphan status per se. To examine the
effect of orphan status on school attendance in past studies, household fixed-effects
models were utilized (Case et al. 2004, Yamano et al. 2006). However, no suitable
estimation methodology for the analysis of the dynamics of educational attainment
for orphaned children has been proposed. In the following sections, by making use
of a semi-parametric methodology, this study will devise a novel empirical approach
and examine how much of the difference shown in Figure 2 can be attributed to
the consequences of orphan status in conjunction with the effects of other factors

associated with parental deaths.

3. Theory of Educational Investment
3.1 One-Child Model

The basic theoretical framework of child schooling with human capital
accumulation is a one-child model in which a household maximizes utility by choosing
the optimal level of consumption ¢, (per capita) and child’s schooling S,in each period.
The child schooling decision S, takes the value of one if the child attends school

in period t and zero otherwise.” Human capital is accumulated accordingly and
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measured by the highest grade successfully completed H, by period ¢ . The initial
level of human capital H, is assumed to be given exogenously and the household’s
utility function «(c,, S,) is assumed concave and additive.® Under these assumptions,

the optimization problem for the household is expressed as

max ZT; B " ulc,, St)} *)
subject to

A =Q+7)A+y,~le,~ p,S,)...(Asset dynamics: A{) (1a)
H,.,=H,+S, ...(Human capital accumulation: 43) (2a)
v, =(1-S)w, + R, ...(Income stream: 1) (3a)
S,(1-S,)=0 ...(Discrete choice of schooling: 43) (4a)

where ¢t =¢,, t,+1, T and age at ¢, is given exogenously and increases by
increments of one in each period f is the discount factor and 7 is the interest rate.
A, is household assets at the beginning of period ¢, and the initial level of asset 4,
is assumed to be given exogenously. In this model, when the child goes to school,
the household incurs educational cost p,, otherwise the household can earn wage w, if
they allow the child to work. w, is an increasing function of human capital accumulation
H, (Qw,/ dH,>0) and assumed to have diminishing returns (8°w,/ 8°H, <0). R, is
an exogenous income stream from other household members and thus y; is the total
income of the household in period ¢. Lastly, / represents the household size and the As
are the Lagrange multipliers for each constraint.

Note that the model is non-stochastic and can be solved with some more
specific conditions. Here, to solve this maximization program, the condition A= A
is imposed, where A is the target level of the asset immediately after the last period
T. Also, liquidity constraints are assumed to be never binding.9 The solution of this
model is characterized by the optimal schooling year ¢t * and the optimal level of
human capital accumulation H* . The optimal schooling decision is that the child goes
to school up to period t*, and after ¢ the child works until the last period 7. Thus

H™ can be interpreted as the lifetime educational attainment of the child.
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To investigate how the optimal level of educational investment is determined,

the FOC with respect to S, is considered,
A p, +w,) + 25 (2S,—1)= 0u/dS,+ A (5a)

This optimality condition equates the costs and benefits of the educational investment
in period t. The left-hand side represents the costs of child schooling. The first term
indicates the direct educational cost the household must incur if the child attends
school, and the second term is the opportunity cost. The third term denotes a
value that adjusts the discrete choice of schooling decisions. The right-hand side,
in contrast, represents the benefit from schooling in period £. The first term can be
interpreted as a contemporaneous utility gain of sending the child to school in period
¢, and the second term captures the marginal future utility gain from the schooling
decision in period £

The FOC tells us that as long as the benefits exceed the costs, sending the
child to school is the optimal choice, which means that up to period ¢* the direct
educational cost p, is paid in each period and the opportunity cost w, is incurred
because households expect these costs to be outweighed by higher benefits in the
future. After period t*, however, the costs become larger than the future benefits. As
a result, the child can work and earn the labor income w, (H*) until the last period
T. If the child receives more education than the optimal choice t*, the wage rate
becomes higher but educational costs have to be paid for longer periods and the
duration of earning income becomes shorter. Therefore, this alternative plan does
not maximize the sequence of family utility and cannot be the optimal educational
investment. A tradeoff exists between the costs of educational investment and its
returns, and the optimal choice is determined by balancing this tradeoff.
3.2  Two-Child Model

The one-child model can be extended to incorporate the case in which there
are two children in the household, which allows us to investigate sibling effects on
the other child’s educational outcomes. The theoretical schooling model with two
children (Child 1 and Child 2) assumes a household maximizes family utility each
period beginning in period #, and ending at the last period 7 (the time when one of

the children leaves the family) by choosing the optimal level of consumption ¢, (per
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capita) and child #’s (= 1,2) schooling decision S; in each period. The model can be

expressed as

max iﬁﬂ” u(e,, Sy, SZ,)} (%)
=l

subject to

Apy =1+ 7)A, +3,~le,~ puSy— by Su)...(Asset accumulation: A}) (1b)
Hy, .= Hy +S; ...(Human capital accumulation: 13,) (2b)
v =(1-S)wy, +(1-Sy)wy, + R, ... (Income stream: A5) (3b)
S;(1-S,) =0... (Discrete choice of schooling: %) (4b)
where t =1, t,+1,---, T,. In this model, the initial level of human capital (H,,and

H,,) is given exogenously for each child. Since the utility function is assumed to be
additive”, the FOC with respect to Sy is
(i + wi) + Ay (2S;,—1) = u/9S;, + 2y (5b)
The first best choice is made by considering the costs and benefits of educational
investment for each child. If the term 9du/3S; is negligible and liquidity constraints
are not binding, then the schooling decision for one child is independent from the
decision for the other child. However, the presence of the term d«/9S; eliminates
the separability and yields an association of schooling decisions between the two
children through the marginal utility of wealth. Under the assumption of binding
liquidity constraints, in addition, one child might be able to assist with the other’s
schooling by earning additional income or, alternatively, one child might exploit
family resources and adversely affect the other’s school attendance. Note that this
model assumes that the second child will stay in the family longer after the last
period T, and therefore A% >0 whereas A% = 0"
3.3 Orphan vs. Non-orphan

Based on the theoretical model constructed above, how parental deaths
influence schooling decisions are discussed with respect to: 1) slower educational
progression and 2) environmental changes due to parental deaths. Firstly, the

effect of slower educational progression is examined. Orphans may experience an
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immediate negative impact after a parental death and are more likely to repeat grade
levels. As a result, the process of human capital accumulation could be interrupted
and their educational progress may lag behind, i.e., H " <H" " This delay in
educational progression, in turn, appears to influence children’s schooling decisions.
In order to further investigate the effect of the delay, the FOC with respect to H,+; is
considered.

d Wig+1)
0H 1)

Equation (6) explains how the utility-maximizing household evaluates the marginal

A= Xyt + 25 (1= Sign) (6)

future gain from the schooling decision in period ¢. The household sums up the
marginal gains of educational investment backward from the last period T up to
time ¢ to calculate the marginal future gain A5, and thus the value of A} relies on the
characteristics of the wage function w(H,). When the child fails to proceed to the next
grade level at the end of period f =1, dw/ d H remains unchanged in period ¢, which
is larger compared to the case of successful completion because the wage function is
assumed to exhibit diminishing returns. Therefore, the household will choose to enroll
the child in more years of school. When the cost side is examined, a key finding is that
delaying human capital accumulation reduces the opportunity cost which, in turn, also
allows children to stay in school longer."” In sum, under the assumption of a diminishing
returns wage function, slower educational progression leads to more time spent in
school but does not result in completing a higher level than that with no delay
because the child is repeating grade levels.

Next, environmental changes resulting from parental deaths are discussed. After
being orphaned, the child may live with the remaining parent; otherwise s/he will be
fostered by another household. If both parents pass away, s/he must be fostered by another
household. As can be seen in Section 2.2, fostering experience involves dramatic changes
in the characteristics of the households where orphans reside.”” This study focuses on the
following two factors within the household. Firstly, if the host family obtains a lower utility
level by sending orphans to school, ie, 9u/9S < 9u/dS" ™ the optimal level of
educational investment in orphans is lower than in non-orphans. Secondly, if the host
family expects to benefit from income earned by an orphan for a shorter amount of

time or if they expect that orphans become independent earlier than non-orphans,
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i.e., Tlrhaw g on=omhan +ha ontimal schooling years for orphans should also be less.
Under the discriminatory circumstances, environmental changes negatively
affect orphans’ educational outcomes, whereas slower educational progression leads
to longer duration of school attendance. Some possible patterns are illustrated in
Figure 3. The theoretical model predicts Pattern 1, in which orphans can catch up
with non-orphans when the positive effect of slower educational progression expels
the adverse effect of the discriminatory environmental changes. When the adverse
effect exceeds the positive effect, the theoretical model predicts that Pattern 2 is most
likely and expects that orphans continue to attend school up to a certain age. Yet,
orphans above such an age are more likely to drop out of school causing the gap in
the educational attainment between orphans and non-orphans to widen as children
become older. Lastly, if orphans are heavily discriminated against, the model predicts
Pattern 3 implying that orphans never have a chance to go back to school after a
parental death. These hypothetical patterns of educational progression are empirically

tested in the following two sections.

4. Empirical Models

This section considers empirical models suitable for testing the theoretical
predictions drawn from the discussions in the previous section. Firstly, an empirical
model for educational attainment measured by the highest grade level attended is
considered. A conventional approach is to utilize a linear regression model with the
dependent variable of years of educational attainment (Taubman 1989). Yet, this model
requires, for example, an assumption that current input measures can be proxy for
the whole history of inputs (Todd and Wolpin 2003), which appears to be very strong.
Below, this assumption is relaxed by introducing the non-linear function of the age
of children as part of the explanatory variables. More precisely, the following semi-
parametric models are employed.” Firstly, an equation of educational attainment for

non-orphans is considered.

H(a;.X)) = fi(a) + 2.6, 1 (a; = a) + X, B, (7)

where a; is the age of child 7 and X; is a vector of other individual and household

characteristics. fy is a non-linear function of age, which is to be estimated along
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with fcoefficients in the linear form. J, coefficients represent age cohort fixed
effects, whereas 1(-) is the indicator function.

Next, for single orphans, suppose that child ¢ was a non-orphan up to age j;
and lost one parent at age j;+1. Then, for practical purposes, the following four
groups are constructed: the first group experienced a parental death after 14 years
old (¢ =1), the second group became a single orphan at age 11 up to 14 (¢ =2), the
third group became a single orphan at age 8 up to 10 (¢ =3), and the fourth group
comprises those who lost one parent at age 7 or below (¢ =4). For each group, the

equation for educational attainment can be expressed as

Hi(0:. X, ji1©) = /i) +fla;=j)+ A+ 26, Ua; = a) + XiB, (8)

where f; is a non-linear function of age for single orphans, which is to be estimated
with B coefficients in the linear form, and A. represents fixed effects for each group.
For double orphans, j; denotes the age after which child / became a single
orphan, and furthermore let % be the age after which s/he i lost the remaining parent
and Z, be a non-linear function of age for double orphans. Then, we have the following

equations:

}Iic’d(aiin, ji’Ki | cd) = ﬁ)(]z) +fc(ki_ji)+ A,

+ 7 (@ k)+ A+ 00,1 =a) + X, B, (9)

where Zd represents fixed effects for the following groups; the first group lost the
remaining parent after 14 years old (d =1), the second group became a double
orphan at age 11 up to 14 (d =2), the third group did at age 8 up to 10 (d =3), and
the fourth group lost both parents before age 8 (d =4).

Let us further define a set of dummy variables D; that denotes the history of
orphan status comprising DY, Df , D{ and D (1 = ¢ <4 and 1 =d < 4). D! takes the
value of one if child 7/ is a non-orphan and zero otherwise. D; is a dummy variable that
takes the value of one if single orphan 7 belongs to the ¢y, group and zero otherwise.
5; and 5;’ are dummy variables that take the value of one if double orphan i belongs
to the ¢y group and the dy group respectively, and zero otherwise. By using these

dummy variables, the empirical model can be expressed as
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4
H(0:.X,, jiv ki, D) = D]+ @)+ 2Df + (hG) +fla;=j) + A)
4

4 ~ ~
+ 2 DD () +fhi= ) + Aot [y (= k)+ 8,) + 26, - Ue=a)+ X, f+e, (10)

where ¢; is an error term.

In the linear part of the regression model, other child characteristics and
household characteristics including factors associated with parental deaths are
controlled for. Firstly, two dummy variables for living arrangements are included to
capture the differentials in the conditions for non-orphans living separately from their
biological parents.” Next, the ratios of older siblings up to 20 years old to household
size are also utilized to capture birth-order effects. Schooling of earlier-born children
may be preferred by parents and/or siblings may compete for limited resources
that tend to be directed toward older siblings. By contrast, the presence of older
siblings, implying an abundant labor force within the household, could be helpful
for younger siblings to attend school and to study at home. In addition, one sibling
could quit schooling earlier and work to earn supplemental income to assist another
sibling attending school, particularly in a poor family. Thus, the birth-order effects
on educational outcomes can be either positive or negative (Behrman and Taubman
1986, Emerson and Portela 2008).

Household characteristics include categorical variables representing the
age of the household head, which capture the characteristics of caregivers such
as knowledge and experience. The highest grade levels attained by female and
male adult members (older than 20 years old) are also included. The higher levels
of education achieved by adult household members might improve the capability
of perceiving the benefit from children’s education, and positively contribute to
children’s educational attainment. Moreover, the size of household and the ratios
of working-age female and male adults to household size are included to capture
household demographics that appear to have some influence on the valuation
of children’s labor participation. Furthermore, the level of per capita household
consumption expenditure, as a proxy for family income or a measure of wealth,
is controlled for. To control for unobserved heterogeneity due to regional-level

characteristics, district dummy variables are included.
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5. Estimation Results
5.1 Predicted Values of Educational Attainment

For data analysis, the information on children aged 7 to 18 is utilized. The
sample is made up of 7,977 female and 7,879 male children, and the average age is
11.9 for both females and males. In Table 4, the information about orphan status and
summary statistics of other explanatory variables used in the following regression
analysis are shown. Figure 4 summarizes the estimation results by illustrating the
predicted values of mean educational attainment for children with the history of
orphan status D evaluated at the mean values of other covariates X, i.e., ﬁ(a,},D),
in comparison with non-orphans living with both biological parents. The trajectories
of mean educational attainment for children who became orphans before age 15 are
illustrated in Figure 4.

Let us begin with the estimation results for maternal orphans. The estimation
results for female maternal orphans reveal that, by fixing the other covariates equal
to the mean values among all female children, maternal orphan status after around
age 10 tends to result in a decline in the mean educational attainment and end up
with a large deficit in the mean educational attainment at higher ages (statistically
significant at the 5 percent level). This indicates that female maternal orphans reside
under discriminatory circumstances within the household. The trajectory of mean
educational attainment for male maternal orphans who became orphans during age 11
through 14 is similar to that of female maternal orphans who became orphans during
age 11 to 14. Yet, those for male maternal orphans who became orphans before age
11 show no delay in their educational progression, implying that they do not face any
discriminatory circumstances within the household.

Next, the estimation results for paternal orphans are examined. The gaps in the
mean educational attainment between paternal orphans and non-orphans living with
both parents are much smaller than those of maternal orphans, which is consistent
with the evidence that Beegle et al. (2010b) find in Tanzania. The estimation results
of this study, however, suggest that being a paternal orphan at younger ages leads
to slower educational progression, particularly for male orphans. It appears that their

educational progression becomes slightly slower after they lose their father.
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Lastly, the estimation results for double orphans are investigated. Double
orphans experience compounded consequences caused by the parental deaths.
Becoming a double orphan after age 10 exhibits contrastive consequences by gender.
While the loss of both parents at higher ages tends to result in a large deficit in
the mean educational attainment for female double orphans, no significant decline
can be seen for male double orphans. Losing both parents at younger ages leads to
slower educational progression, yet double orphans seem to keep up with two-parent
children up to age 18 with slower educational progression, suggesting that there is
no disadvantageous factor within the household and the institution of fostering could
function as a mitigation mechanism against adult mortality.

There are two major issues relating to these estimation results. Firstly, the
empirical models control for only contemporaneous inputs in the linear part, and thus
the estimation results of the non-linear functions of age might be biased if historical
inputs were correlated with the history of orphan status. The analysis in Section 2.2
reveals that orphans are more likely to be fostered by wealthier households, which
implies that the income level of their original households might be lower when they
were non-orphans. In the estimation, such children are regarded as non-orphans
from wealthier households even prior to their orphanhood, although they in reality
might live in much poorer households. This creates a downward bias to an estimated
non-linear function of age for non-orphans. Thus, this study may underestimate the
negative impacts of orphan status. Secondly, biases are also caused by unobserved
individual characteristics (Cameron and Heckman 1998, 2001). For this problem,
Evans and Miguel (2007) show that, in evaluating the impacts of parental death on
school participation in Tanzania, inability to control for individual fixed effects using
cross-sectional data would cause biases toward zero. For these two reasons, the
estimation results for the adverse effects of orphan status should be regarded as
conservative estimates.

5.2 Factors Associated with Parental Deaths

The ceteris paribus effects of the other factors associated with parental deaths
on educational attainment are shown in Table 5. The ratio of older female siblings
and ratio of female adults are positively associated with the educational attainment

of female children (significant at the 5 percent level and at the 10 percent level,
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respectively), implying that higher availability of women’s labor in the household
would assist female children to attend school and complete higher educational
achievement. The coefficients on the categorical variables for the age of household
head indicate that, compared to female children living in households with a head of
age 30 to 39, educational attainment for female children living in households with
a head of age below 30 is significantly lower (significant at the 10 percent level).
In contrast, educational attainment for both female and male children residing in
households with a head of age above 60 is significantly higher (significant at the
1 percent level), suggesting that living with an elder household head positively
influences children’s educational achievement.

The highest levels of education female and male adult family members
achieved are consistently and positively correlated with educational attainment of
children regardless of gender (significant at the 1 percent level), which suggests that
better educated households appreciate children’s schooling more and their utility
gain from sending their offspring to school is higher than that of poorly educated
households. Moreover, both household size and the level of total consumption
expenditure per capita are also positively correlated with educational attainment
(significant at the 1 percent level). Larger household size implies higher availability
of family labor and higher level of consumption expenditure per capita indicates more
abundant financial resources and lower probabilities of facing liquidity constraints.
These findings together with the investigation into the living arrangements of
orphaned children in Section 2.2 suggest that the institution of fostering, through the
effects of mitigating the problems of labor scarcity and also income decreases due to

parental deaths, appears to ameliorate educational investment in orphans.

6. Conclusion

This paper explores the factors that shape the dynamics of educational
attainment for orphans in sub-Saharan Africa. A dynamic household model, in which
a series of decisions regarding children’s schooling and labor participation are
made sequentially, could generate a world with three predicted phases of orphans’
educational progression: 1) orphans lag behind in their educational progression

after a parental death, 2) yet continue to attend school at younger ages, 3)
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however, they are more likely to drop out of school at higher ages if they reside
under discriminately circumstances. Empirical analysis in this study examines this
prediction by employing a novel semi-parametric estimation methodology with
consideration of the timing of losing one parent or both, and shows that in Malawi the
patterns of educational progression, particularly for female maternal orphans, follow
the predicted pattern.

The findings of disadvantageous educational outcomes among female maternal
orphans echo those of Evans and Miguel (2007) in Kenya and Beegle et al. (2010b)
in Tanzania, but this study further reveals the mechanism by which orphans
disadvantageous educational outcomes appear as they grow up. The estimation
results reveal that three factors: 1) liquidity constraints, 2) raised shadow wage, and
3) discriminatory circumstances within the household in fact affect the dynamics of
educational attainment for female maternal orphans, whereas fostering experience
appears to mitigate the negative effects of parental deaths for the other types of
orphans.'® Based on these findings, I claim that in order to solve the educational
investment problem for female maternal orphans effectively, conditional cash
transfers for the targeted group are preferable, while unconditional cash transfers
would improve educational investment for all poor children."”

Furthermore, one can argue that in the African extended family system, child-
fostering decisions are simultaneously made with decisions on various children’s
activities, including school attendance. It appears that, while some orphans are
fostered in response to labor demand for household domestic chores and/or income
generating activities such as farming, other orphans are fostered for various other
reasons including for the purpose of educational investment. Mixed motives for child
fostering can coexist (Serra 2009) and appear to prevail in Malawi. Another important
argument is related to the capacity of the extended family network. A rapid increase
in the number of orphans in the region has raised concern that current extended
family networks may not be sustainable because of the growing burden of taking care
of orphans (Foster 2000). This study does not show clear evidence that the extended
family system has reached its limit, although continuous monitoring is required.

Finally, let me mention the progress toward achieving the goal of universal

primary education. In Malawi, even without the orphan’s education problem, the goal
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of universal primary education is very far from being achieved. Although, as this
study demonstrates, urgent care and support particularly for female maternal orphans
is indispensable, providing effective measures to accomplish Education for All is still
a crucial challenge. Toward this goal, this study finds that income is undoubtedly
a major obstacle, but other factors such as family labor scarcity and low levels
of education among care givers as well disturb children from achieving sufficient
levels of educational attainment. Since poor educational attainment maintains the
poverty structure over the generations, effective support to improve educational
attainment for all children by paying particular attention to female maternal orphans
would contribute to the accumulation of human capital and enhance the capability of
fighting against poverty over the next generations. Along with this process, we also
expect that improving educational attainment for all children would prevent further
expansion of the HIV/AIDS pandemic (UNAIDS 2013).

References

Ainsworth, M., and D. Filmer. 2002. “Poverty, AIDS and Children’s Schooling: A Targeting Dilemma.” World
Bank Policy Research Working Paper 2885, World Bank, Washington D.C.

Ainsworth, M., and D. Filmer. 2006. “Inequalities in Children’s Schooling, AIDS, Orphanhood Poverty, and
Gender.” World Development, Vol. 34 (6), pp.1009-1128.
Ainsworth, M., K. Beegle, and G. Koda. 2005. “The Impact of Adult Mortality and Parental Deaths on
Primary Schooling in North-Western Tanzania.” Journal of Development Studies, Vol. 41 (3), pp.412-439.
Akresh, R. 2007. "School Enrollment Impacts of Nontraditional Household Structure.” University of Illinois
at Urbana-Champaign. Unpublished Manuscript.

Akresh, R. 2009. “Flexibility of Household Structure: Child Fostering Decisions in Burkina Faso.” Journal of
Human Resources Vol. 44(4), pp.976-997.

Al-Samarrai, S., and H. Zaman. 2007. “Abolishing School Frees in Malawi: The Impact on Education Access
and Equity.” Education Economics, Vol. 15(3): pp.359-375.

Baird, S., C. McIntosh, and B. Ozler. 2011“Cash or Condition? Evidence from a Randomized Cash Transfer
Program.” Quarterly Journal of Economics 126(4), pp.1709-

Beegle, K., D. Filmer, A. Stokes and L. Tiererova. 2010a. “Orphanhood and the Living Arrangements of
Children in Sub-Saharan Africa.” World Development, Vol. 38(12), pp.1727-1746.

Beegle, K., J. De Weerdt. 2008. “Methodological Issues in the Study of the Socioeconomic Consequences of
HIV/AIDS.” AIDS Vol. 22(s1), pp. S89-S94.

Beegle, K., J. De Weerdt, and S. Dercon. 2006. “Orphanhood and the Long-term Impact on Children.”
American Journal of Agricultural Economics Vol. 88(5), pp.1266-1272.

Beegle, K., J. De Weerdt, and S. Dercon. 2010b. “Orphanhood and Human Capital Destruction: Is There
Persistence into Adulthood?” Demography Vol. 47(1), pp.163-180.

Behrman, J. R. and P. Taubman, 1986. “Birth Order, Schooling, and Earnings.” Journal of Labor Economics,
Vol. 4(3)-2: pp. S121-S145.

Bennell, P. 2005. “The Impact of the AIDS Epidemic on the Schooling of Orphans and Other Directly



The Dynamics of Educational Attainment for Orphaned Children in sub-Saharan Africa: Evidence from Malawi 49

Affected Children in Sub-Saharan Africa.” Journal of Development Studies, Vol. 41 (3), pp.467-488.

Cameron, S., and J. Heckman. 1998. “Life Cycle Schooling and Dynamic Selection Bias, Models and
Evidence for Five Cohorts of American Males.” Journal of Political Economy, Vol. 106(2), pp.262-333.

Cameron, S., and J. Heckman. 2001. “The Dynamics of Educational Attainment for Black, Hispanic and
White Males.” Journal of Political Economy, Vol. 109(3), pp.455-499.

Case, A., C. Paxson, and J. Ableidinger. 2004. “Orphans in Africa: Parental Death, Poverty, and School
Enrollment.” Demography, Vol. 41(3), pp.483-508.

Case, A., and C. Ardington. 2006. “The Impact of Parental Death on School Outcomes: Longitudinal
Evidence from South Africa.” Demography, Vol. 43(3), pp.401-420.

Edmonds, E., “Child Labor and Schooling Responses to Anticipated Income in South Africa,” Journal of
Development Economics, 81 (2006), 386-414.

Edmonds, E., and N. Schady. 2012. "Poverty Alleviation and Child Labor.” American Economic Journal:
Economic Policy, 4(4): 100-124.

Emerson, P. M. and S. A. Portela, 2008. "Birth Order, Child Labor, and School Attendance in Brazil.” World
Development Vol. 36(9): pp. 1647-1664.

Evans, D., and E. Miguel. 2007. “Orphans and Schooling in Africa: A Longitudinal Analysis.” Demography,
Vol.44(1), pp.35-57.

Foster, G. 2000. “The Capacity of the Extended Family Safety Net for Orphans in Africa.” Psychology,
Health and Medicine, Vol.5 (1), pp.55-63.

Government of Malawi (GOM). 2005a. Integrated Household Survey 2004-2005, National Statistics Office,
Zomba.

Government of Malawi (GOM). 2005b. Integrated Household Survey 2004-2005 Basic Information
Document, National Statistics Office, Zomba.

Jacoby, H. 1994. “Borrowing Constraints and Progress through School: Evidence from Peru.” Review of
Economics and Statistics LXIV, pp.311-335.

Jacoby, H., and E. Skoufias. 1997. “Risk, Financial Markets, and Human Capital in a Developing Country.”
Review of Economic Studies, Vol. 64, pp.311-355.

Lloyd, C. B., and A. K. Blanc. 1996. “Children’s Schooling in Sub-Saharan Africa: The Role of Fathers,
Mothers, and Others.” Population and Development Review, Vol. 22 (2), pp.265-298.

Lloyd, C. B. and S. Desai. 1992. “Children’s Living Arrangements in Developing Countries.” Population
Research and Policy Review, Vol. 11(3), pp.193-216.

Serra, R., 2009. “Child Fostering in Africa: When Labor and Schooling Motives May Coexist.” Journal of
Development Economics, Vol. 88, pp.157-170.

Sharma, M. 2006. “Orphanhood and Schooling Outcomes in Malawi.” American Journal of Agricultural
Economics, Vol. 88(5), pp.1273-1278.

Taubman, P., 1989. “Role of Parental Income in Educational Attainment.” American Economic Review Papers
and Proceedings Vol.79 (2), pp.57-61.

Todd, P. E., and K. I. Wolpin. 2003. “On the Specification and Estimation of the Production Function for
Cognitive Achievement.” Economic Journal 113(485), pp. F3-F33.

UNAIDS/UNICEF/USAID. 2004. Children on the Brink 2004: A Joint Report on New Orphan Estimates and
A Framework for Action. New York: United Nations.

UNAIDS. 2010. Report on Global AIDS Epidemic 2010. New York: United Nations.

UNAIDS. 2013. Report on Global AIDS Epidemic 2013. New York: United Nations.

Watkins, S. C. 2004. “Navigation the AIDS epidemic in Rural Malawi.” Population and Development Review,
Vol. 30(4), pp.673-705.

World Bank. 2002. Education and HIV/AIDS: A Window of Hope. Washington D.C., World Bank.

Yamano, T., and T. Jayne. 2005. “Working-age Adult Mortality and Primary School Enrollment in Rural



50 BB WO o K 23E Elw

Kenya.” Economic Development and Cultural Change, Vol.53 (3), pp.619-653.

Yamano, T., Y. Shimamura, and D. Serunkuuma. 2006. “Living Arrangements and Schooling of Orphaned
Children and Adolescents in Uganda.” Economic Development and Cultural Change, Vol. 54(4), pp.833-
856.

Zimmerman, F. 2003. “Cinderella Goes to School: The Effects of Child Fostering on School Enrollment in
South Africa.” Journal of Human Resources, Vol. 38(3), pp.557-590.



The Dynamics of Educational Attainment for Orphaned Children in sub-Saharan Africa: Evidence from Malawi 51

Table 1: Orphaned children, adolescents, and young adults in Malawi

Age Female Male
Non-orphans Orphans Non-orphans Orphans
% of % of % of % of
No. %  head / No. %  head / No. %  head / No. %  head /
spouse spouse spouse spouse
743 (89.7) 00 8  (103) 00 741 (885) 00 9 (115) 00
715 (852) 00 124 (148) 00 719  (862) 00 115 (138) 00
641 (869 00 97  (131) 00 638 (859) 00 106 (141) 00
10 615 (831 00 125 (169) 00 637 (863) 00 101 (137) 00
11 691 (834) 00 138 (166) 00 613 (825) 00 130 (175) 00
12 555  (806) 00 134 (194) 00 498 (803) 00 122 (197) 00
13 542 (770) 00 162 (2300 00 508 (769) 00 153 (231) 00
14 476  (769) 00 143 (231) 00 444  (738) 00 158 (262) 00
15 378 (71.1) 00 154 (289) 13 445 (730) 00 165 (270) 06
16 381 (728) 26 142 (272) 35 403 (727) 02 151 (273) 1.3
17 364 (734) 9.1 132 (266) 106 342 (723) 00 131 (277) 2.3°
18 337 (688) 231 153 (312) 248 352 (686) 23 161  (314) 06
19 405 (71.8) 420 159 (282) 459 329 (685) 21 151  (315) 60"

20 379 (66.7) 536 189 (333) 608 295 (684) 85 136 (316) 96
21 388 (669) 606 192 (331) 69.3* 318 (66.7) 164 159 (333) 189
22 347 (643) 674 193 (357) 80.3** 287  (66.3) 314 146  (337) 390
23 340 (633) 759 197 (36.7) 766 295 (629) 417 174 (371) 483
24 308 (674) 763 149 (326) 812 263 (646) 536 144 (354) 542

ALL 8605 (76.3) 169 2668 (23.7) 302 8127 (765) 55 2498 (235) 11.1™
Note: ‘Orphans’ are defined as children who have at least one deceased parent before age 18 (UNAIDS/
UNICEF/USAID 2004).

Statistical test results (standard errors are cluster-adjusted at the district level) are shown for the differences
between non-orphaned and orphaned individuals; * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 2: Orphan status and duration of orphanhood

Age  No. of Maternal orphan Paternal orphan Double orphan
Children % duration (years) % duration (years) % duration (years)®
mean s.d. mean s.d. mean s.d.
Female
7 823 2.2 2.56 (1.58) 6.2 2.55 (1.79) 1.7 1.86 (117)
8 836 39 294 (1.60) 8.6 3.14 (2.05) 2.3 347 (259)
9 730 25 3.89 (2.35) 79 298 (2.25) 25 244 (1.62)
10 737 4.2 2.74 (2.54) 9.6 3.96 (252) 31 2.96 (2.31)
11 825 44 347 (2.65) 9.0 418 (272) 3.2 3.77 (2.78)
12 688 35 421 (3.31) 11.6 451 (3.01) 44 293 (2.20)
13 694 5.6 441 (343) 12.7 460 (3.32) 49 3.35 (2.65)
14 613 4.2 4.31 (372) 134 440 (3.03) 55 3.62 (263)
15 531 55 5.79 (4.39) 14.7 545 (4.27) 8.7 461 (3.17)
16 520 52 6.15 (4.31) 137 5.28 (357) 8.3 463 (3.21)
17 493 55 478 (4.50) 13.0 6.08 (4.55) 8.3 5.15 (344)
18 487 6.8 6.91 (5.89) 15.8 6.19 (4.49) 8.6 5.07 (4.36)
All 7977 4.3 4.40 (3.83) 109 452 (345) 46 3.95 (3.11)
Male
7 827 25 252 (1.44) 7.1 3.02 (1.76) 1.8 1.93 (1.79)
8 828 3.0 2.56 (1.92) 79 342 (1.96) 3.0 2.56 (1.73)
9 739 4.3 2.56 (2.34) 7.7 3.84 (2.34) 2.0 400 (2.20)
10 737 35 342 (212) 7.7 4.02 (259) 24 3.33 (2.40)
11 736 3.8 3.79 (2.44) 9.8 411 (2.99) 39 2.72 (2.12)
12 612 5.1 4.03 (3.03) 10.3 4.76 (3.21) 39 3.21 (2.02)
13 659 4.6 5.37 (359) 14.3 3.88 (2.82) 44 331 (2.84)
14 598 6.0 453 (3.34) 13.2 501 (375) 6.7 4.60 (2.99)
15 607 74 5.20 (4.06) 124 5.04 (343) 7.2 495 (3.09)
16 551 49 5.33 (4.13) 15.6 5.59 (391) 6.7 4.03 (3.28)
17 472 44 5.86 (4.82) 16.9 594 (4.24) 6.4 4.10 (314)
18 513 6.4 594 (4.37) 164 544 (4.65) 8.6 5.07 (3.49)
All 7879 45 4.34 (351) 11.1 459 (344) 44 3.89 (292)

Note: Sample is individuals with information on orphan status and education.
(a) Duration as a double orphan.
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Table 3: Comparison of household characteristics with/without orphans (aged 0 to 18)

Household Household Household Household
with with maternal orphans with paternal orphans with

two-parent together separately together separately double

children with from with from orphans
only father father mother mother

Household size 5.85 6.28" 5.67* 543" 5.74 587
Ratio of female 0-5 0.11 0.09* 0.07* 0.07* 0.06™* 0.06™*
Ratio of male 0-5 0.11 0.06"* 0.07** 0.07* 0.06™* 0.06™*
Ratio of female 6-18 0.18 0.21* 0.24* 0.24** 0.24** 0.25***
Ratio of male 6-18 0.18 0.24* 0.23** 0.25"* 0.23** 0.23**
Ratio of female 19-59 0.20 0.12"* 0.15™* 0.24™* 0.15™* 0.16™*
Ratio of male 19-59 0.20 0.25** 0.13* 0.08** 0.14* 0.14*
Ratio of female 60 and above 0.01 0.01 0.07* 0.03"* 0.07* 0.07*
Ratio of male 60 and above 0.02 0.02 0.03** 0.01* 0.04* 0.03™*
Age of the head 41.7 45.8™* 48.5™* 44.9™* 49.5™* 47.9™*
Female education (Highest grade) 3.19 3.58 3.10 352 367 3.65™*
Male education (Highest grade) 5.24 5.89 5.59* 5.66*** 6.14* 583
Total expenditure (MK) 112526 135701* 112522 99953 131519 136312

Total expenditure per capita (MK) 26754 28961 26259 25279 29735* 29684**

No of households 3606 87 407 623 427 516

Note: Ratios are to the household size. The t-tests compare households living with orphans to households living

with two-parent children only; * significant at 10%; ** significant at 5%; *** significant at 1%.
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Table 4: Summary statistics of explanatory variables

Explanatory Variables

Female aged 7 lo 18 (n 7977)

Male aged 7 lo 18 (n 7879)

Measure of past educational pro,g"ression(a

Orphan Status

Maternal orphan

Orphaned at 15 or above (=1)

Orphaned at 11-14 (=1)

Orphaned at 8-10 (=1)

Orphaned at 7 or below (=1)

Paternal orphan

Orphaned at 15 or above (=1)

Orphaned at 11-14 (=1)

Orphaned at 8-10 (=1)

Orphaned at 7 or below (=1)

Double orphan

Orphaned at 15 or above (=1)

Orphaned at 11-14 (=1)

Orphaned at 8-10 (=1)

Orphaned at 7 or below (=1)

Living Arrangement

Non-orphan living away from mother (=1)
Non-orphan living away from father (=1)
Other Child Characteristics

Age

Ratio of older female siblings (up to 20)”
Ratio of older male siblings (up to 20)”
Household Characteristics

Age of the household head

Highest education among female adults (above 20)

Highest education among male adults (above 20)

Ratio of female adults (above 20)”

Ratio of male adults (above 20)”
Log (household size)

Log (total expenditure per capita)

mean

0.450

0.003
0.009
0.014
0.027

0.005
0.024
0.029
0.067

0.003
0.013
0.014
0.016

0.139
0.232

11.88
0.090
0.081

45.32
3.283
5473
0.192
0.160
1.787
9913

s.d. min max mean

(0.306) 0 1

(0.054)
(0.095)
(0.116)
(0.162)

o O O O
— = =

(0.070)
(0.152)
(0.169)
(0.250)

oS O o O
e e

(0.055)
(0.113)
(0.119)
(0.126)

S O O O
— = =

(0.346)
(0422) 0 1

(e}

(336) 7 18

(01190 0 0800
(0113) 0 0667
(1367) 14 104

(3487) 0 17
(3555) 0 17
0.097) 0 1
(0111) 0 1
(0394) 0 329

(0629) 6870 1294

0414

0.003
0.010
0.015
0.027

0.006
0.024
0.030
0.066

0.003
0.011
0.013
0.017

0.124
0.208

11.93
0.091
0.082

46.22
3.079
5.383
0.194
0.158
1.812
9.892

s.d. min max

(0295) 0 1

(0.050) 0 1
0.097) 0 1
(01200 0 1
(0.162) 0 1
0079 0 1
(0152) 0 1
0172) 0 1
(0249) 0 1
(0058) 0 1
(0.106) 0 1
(0113) 0 1
(0128) 0 1
(0330) 0

(0406) 0 1

(341) 7 18
(0.120) 0.750
(0.112) 0.600

oS O

(1346) 14 98

(3422) 0 17
(3591) 0 17
(0095) 0 1
(0.105) 0 1
(0374) 0 329

(0613) 6870 1294

Note: Sample is individuals with information on orphan status and education.
(a) Measure is defined as (Highest grade attended by the preceding year) / (age at the time of last school atten-

dance - 5)).
(b) Ratios are to household size.
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Table 5: Highest grade levels attended (children aged 7 to 18)

Dependent Variable Female Male
Highest grade attended (A) (B)

Orphan Status and Living Arrangement

Maternal orphan

—2.364 0.972
h t 15 =
Orphaned at 15 or above (=1) (1.483) (0.679)
0.231 0.179
h t 11-14 (=1
Orphaned a (=1 (0481) (0.688)
0.937** -0.175
h t 810 (=1
Orphaned at 8-10 (=1) (0.331) (0.320)
0.351 0.211
h low (=1
Orphaned at 7 or below (=1) (0.204) (0.227)
Paternal orphan
0.425 1.852***
Orphaned at 15 b =1
rphaned a or above (=1) (0.805) (0.526)
-0.291 0.336
Orphaned at 11-14 (=1
rphaned a (=1 (0.346) (0570)
0.225 0.476
Orphaned at 8-10 (=1
rphaned a (=1 (0.247) (0.256)
—0.064 0.281
Orphaned at 7 or bel =1
rphaned at 7 or below (=1) (0.142) (0178)
Double orphan
3.237* 1.081
Orphaned at 15 or above
(1.043) (1.279)
0.486 -0.461
h 11-14 (=1
Orphaned at =1 (0.526) (0.521)
0.133 -0.132
h -10 (=1
Orphaned at 810 (=1) (0.701) (0421)
0.235 0.379
h low (=1
Orphaned at 7 or below (=1) 0277) (0.270)
Non-orphan
. o . ther (=1) 0.212 —0.048
n-or n livin =
on-orpha ving away Irom motner (0'142) (0'140)
0.038 0.111

Non-orphan living away from father (=1) (0.129) (0131)
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Other Child Characteristics

Age dummies Included Included
. o . 0.548** 0.285
Ratio of older female siblings (up to 20) to household size
(0.182) (0.181)
. . . 0.300 0.046
Ratio of older male siblings (up to 20) to household size
(0.169) (0.164)
Household Characteristics
0.186* -0.115
Age of the household head (below 30) (=1)
(0.082) (0.084)
0.079 0.048
Age of the household head (40-49) (=1)
(0.052) (0.051)
0.098 0.035
Age of the household head (50-59) (=1)
(0.059) (0.058)
0.362*** 0.225***
Age of the household head (above 60) (=1)
(0.066) (0.066)
. . 0.119*** 0.089***
Highest education among female adults (above 20)
(0.007) (0.007)
. . 0.076*** 0.094***
Highest education among male adults (above 20)
(0.006) (0.006)
. . 0.561* 0.220
Ratio of female adults (above 20) to household size
(0.256) (0.256)
. . 0.200 0.251
Ratio of male adults (above 20) to household size
(0.232) (0.247)
L b hold si 0.421** 0.236***
0g (household size) (0.069) (0.070)
Log (total dit ita) 0.068*** 0.554***
og (total expenditure per capita (0.036) (0.037)
—6.884*** = 5377
Constant
(0.439) (0.448)
Regional dummies Included Included
Observations 7977 7879
R-sq. 0.626 0.623

4 significant at 1%.

Note: Standard errors are in parentheses. * significant at 10%; ** significant at 5%;
Computations are executed by using the ‘mgcv’ package of R software (version 1.8-3).

The estimation results of non-linear parts are illustrated in Figure 4.
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Figure 2: Highest grade level attended for maternal orphans
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Figure 3: Patterns of educational progression for orphans — theoretical prediction
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Figure 4A: Predicted educational attainment (highest grade attended

evaluated at the mean values) among maternal orphans (7-18)
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Notes

1 While a series of past studies has found that cash transfers conditional on school attendance contribute
to the improvement of educational outcomes (Schultz 2004, de Janvry et al. 2006, Filmer and Schady
2011), another line of studies has demonstrated that unconditional cash transfers also decrease child
labor and improve school outcomes (Case, Hosegood, and Lund 2005, Edmonds 2006, Edmonds and
Schady 2012).

2 Baird et al. (2011), on the other hand, find that unconditional cash transfers have some positive impacts
on other welfare measures.

3 In Malawi, Sharma (2006) by utilizing panel data from 2000 to 2004 compares school enrollment be-
tween orphans and non-orphans with a control of the past educational attainment at the first round of
surveys and shows that orphans are more likely to drop out of school as the grade levels increase. His
study, nonetheless, due to the small sample size, fails to disaggregate this tendency by gender and by
orphan type, and also does not incorporate the timing of becoming an orphan into his analysis.

4 The word “community” in this paper refers to the enumeration area (EA), which is the primary sampling
unit used for the THS-2 and 1998 Population Census.

5 These differences are more evident when we compare double orphans with children living with both
biological parents.

6 The total period during which double orphans live as an orphan (either single or double) is longer than
the duration of single orphans.

7 This model is based on the schooling model in Jacoby (1994), but this model explicitly incorporates the
utility gain from child’s schooling. Also, schooling decisions are discrete and the time horizon is finite.

8 ule,S) =ule,)+u(S,)

9 Even under perfect credit market conditions, the introduction of the term 0u/3dS, breaks the separabil-
ity between household consumption and schooling decisions. With the term 90«/9S;, schooling decisions
become an explicit function of the marginal utility of wealth (A3= Ai(1+7)). Liquidity constraints will also
lead us to the same conclusion.

10 u(c,Si,Ss) = ule,) + u(S;)+ u(Sy)

11 This model can also be easily extended to a model with multiple children.

12 If it is assumed that the wage function is increasing in age and/or the direct costs of schooling in-
creases as the child gets older, the grade repetition negatively affects the schooling decisions.

13 Changes in the demography of the households and the valuation of children’s labor participation can
be captured by w because w represents both wage in the external labor market and also shadow wage of
children’s time. Changes in the wealth level and the probability of facing liquidity constraint can be cap-
tured by R. While a parental death may cause a rise in the shadow wage and a decline in income, which
could negatively affect the schooling decisions, fostering experience in a wealthier family could improve
the conditions for educational investment.

14 Computations are executed by using the ‘mgcv’ package of R software (version 1.8-3).

15 One is for non-orphans living separately from their biological father and the other is for non-orphans
living separately from their biological mother.

16 There is no clear evidence for maternal orphans that they are fostered by better-off households (Table
3).

17 In addition, unconditional cash transfers might be able to improve other welfare measures such as
health outcomes.






