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Abstract: The death of a parent is one of the most severe traumas that a child can suffer.
The loss of a parent causes emotional distress and deprives the orphaned child of love,
nurturing, values, information and discipline. The loss of a productive household member
also diminishes the financial resources available for continued investments in child
health and education. This paper investigates the effect of parental death and disability
on investments in child human capital using panel data sets from Indonesia and Mexico.
We find that children with a deceased parent are more likely to drop out of school, are
less likely to start school and are generally less healthy than non-bereaved children.
Controlling for changes in household economic status (consumption) does not
substantially reduce the negative effect of parental death on health and educational
status. These results suggest that behavioral changes related to the loss of a parent’s
presence in the household are the key to explaining the reduction in children’s human
capital, rather than the associated loss in income from parental death. The results
provide strong support for the important role of parental presence in the household for
raising healthy and well-educated children.
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1. Introduction

The death of a parent early in life is one of the most traumatic events a child can
experience. The loss of a parent causes emotional distress and deprives the orphaned
child of love, nurturing, values, information and discipline. In addition, any resulting
reduction in income following the death of a parent could limit the household’s ability to
provide for their children. Both the lack of parental presence and reduction in income
could reduce a child’s human capital accumulation. In this case, the loss of a parent can
have long-lasting implications for the bereaved child’s future quality of life and
livelihood.

In this paper, we investigate what happens to children after parents die or become
disabled. The study uses panel data from the first and second waves of the Indonesian
Family Life Survey (IFLS) and six waves of the Mexican evaluation surveys for the
Progresa welfare program (ENCEL) to analyze the effects of parental death and
disability on investments in health and education of surviving offspring. We estimate the
effects of parental death on various indicators of a child’s educational and health status
including dropping out of school, age of first enrollment, mortality, height and weight.
We find that the loss of a mother predicts lower human capital accumulation for younger
children, while loss of a father causes a large reduction for older children. Results from
the IFLS show that the death of a father doubles the dropout rate, while the loss of a
mother lowers the probability of school enrollment, doubles the probability of child
death, and increases the probability of being malnourished.

We also investigate the two principal mechanisms through which parental death

may affect child outcomes: (1) reduction in household economic resources and (2)



removal of parental presence that causes grief and removes love and guidance. We find
that the reduction in economic resources measured by the change in household
consumption explains only a small portion of the effect of parental death on children’s
human capital investments. We thus conclude that the loss of parental presence and the
resulting behavioral changes play an important role in explaining the decline in
investments in child human capital.

These results have important public policy implications. A significant proportion
of school-aged children in less industrialized nations have always lost parents to
accidents, childbirth, and illness. Unfortunately, in much of the world the scourge of
HIV/AIDS has greatly increased death rates of young adults and, thus, increased the
importance of understanding how parental loss affects investments in children. For
example, one in ten African children under the age of 15 has lost one or both parents
(Hunter and Williamson 2000).

The international community has become increasingly concerned about the effect
of adult mortality on children’s schooling (Copson, 2000; World Bank, 1999). Many
programs, especially in Africa, have been launched or proposed to support the school
fees, uniforms and other schooling related costs of orphaned children (Hunter and
Williamson, 2000; Reid, 1993). However, the school scholarship policy assumes that the
reason children dropout of school after a parent dies is monetary. If the reason is instead
behavioral changes due to the loss of parental presence, then programs that focus
exclusively on school scholarships may be less effective in keeping bereaved children in

school than expected.



The following section briefly reviews some theoretical arguments to help
understand how parental death may affect investments in children’s human capital.
Section 3 describes the data set and estimation strategies. In section 4 we look into the
effects of the death of a prime aged adult on household consumption using a larger
sample of households. Sections 5 and 6 estimate the effect of parental death on
investments in child education and health, respectively. Section 7 presents conclusions

and potential policy implications.

2. Theoretical Framework

There are a number of pathways through which parental death will affect human
capital investments in children. In this section we briefly discuss the main theoretical
arguments that have been put forward in the literature, but do not propose a new
theoretical framework.

Becker and Tomes (1979) present a baseline model of investment in child human
capital, based on intergenerational altruism. They assume (1) perfect capital markets, so
that parents are not liquidity constrained and may borrow against children’s future
earnings; (2) schooling is valued solely for its contributions to future income; (3) neither
investments of parental time nor the process of bereavement affect the value of
schooling; (4) the opportunity cost of the children’s time is not affected by the death of a
parent; (5) parents care equally about each child and pay for education based solely on
education’s effects on future productivity.

The familiar result derived from their analysis is that a family’s optimal

investment is that which equates the marginal returns to education to the marginal costs.



Under the strong assumptions noted above, when parents can freely borrow against the
future earnings of their children, investments in children are unaffected by shocks to a
family’s current income such as loss of a parent. Intuitively, parents undertake
investments with positive present values, and current income does not affect the payoff
from the investment.

In a follow up paper, Becker and Tomes (1986) consider the case of parental
investments in children in the presence of imperfect capital markets, such that families
cannot borrow against future higher earnings that educated children would receive. In
this case, investments in children remain unaffected after a negative income shock for
families with sufficient assets (precautionary savings), but investments decline for
families facing liquidity constraints.

A complementary set of theories based on insurance posit that even liquidity
constrained families may still maintain investments in children’s human capital. For
example, in many industrialized nations, the purchase of life insurance helps smooth the
living standards and investments in children following the death of a parent. While this
mechanism is not as widely used in less developed countries, informal insurance from
neighbors and the extended family can be important factors in maintaining investments in
children (Townsend, 1995). When informal insurance is maintained through the
expectation of future reciprocity, however, a permanent shock such as the death of a
parent makes reciprocity less likely to occur; thus, informal insurance mechanisms may
break down (Townsend, 1994; Sullivan, 1994).

Even when a family has access to well-working insurance mechanisms, and has

no borrowing constraints, the loss of one parent can reduce investments in children’s



human capital if there are changes in preferences and the child’s education production
function. First, if education is partly a parental consumption good, enrollment many
decline following a decline in family income. Second, if the surviving parent has
different preferences for education than the deceased parent had, investments in children
will change. There is some evidence that mothers put more emphasis on health,
education and other investments in children than do fathers (Thomas, 1990).

Third, if parental time is an argument of the education production function, there
will potentially be changes in the level of investments in child schooling. If parental time
and schooling are complementary, the loss of a parent and subsequent reduction in total
parental time available for school-related activities will reduce investments in education.
If, in contrast, parental time is a substitute for schooling, the amount of schooling may
rise following the loss of a parent. This situation is likely if school provides supervision
for children who would otherwise require adult supervision at home.

In addition, the loss of a parent is an extremely traumatic event, and may affect
the bereaved child’s emotional status and values. The trauma of bereavement may make
it difficult for children to concentrate on schoolwork, leading to temporary or permanent
withdrawal from school. Furthermore, a deceased parent will no longer be able to pass on
his or her norms and values, and children may no longer have the motivation to continue
their education. In this case, purely economic measures such as scholarships may not
suffice to remedy the effects of parental death on investments in children’s human
capital, and other policy measures will be needed.

Given the mixed predictions of theory, it is perhaps unsurprising that the evidence

on the effects of parental mortality does not paint a consistent picture. For example,



Lloyd and Blanc (1996) use population surveys with limited socio-economic controls
from 7 African countries and find mixed results. Ainsworth et al. (2000) analyze a well-
designed panel survey of 757 households from Northwestern Tanzania and find that adult
mortality delays school entry, but otherwise does not affect enrollment.

In contrast, Gertler, Ames and Levine (2002) find parental mortality roughly
doubles school dropout rates in Indonesia. Their study has the strength of a very large
sample. At the same time, they examine only short-run (1-12 months) effects of parental
loss. The medium-term effects over the next few years following a death may be much
larger than the short-term effects (for example, if savings are quickly exhausted) or much
smaller (as families adjust to the shock). Thus, an important contribution of this paper is
to look at these medium-term effects. We also, unlike previous analyses, are able to
examine how loss of a parent affects a child’s health (as measured by their weight for

age, for example).

3. Data and Measurement

The first data set we analyze is the Indonesian Family Life Survey waves 1 and 2
(IFLS, further described in Frankenberg and Thomas 2000). The IFLS is a nationally
representative survey carried out in 1993 and followed up in 1997, and covers over 7200
households. These households were chosen to be representative of the population in 13
Indonesian provinces; these provinces encompass 83% of the country’s population. The
surveys include detailed information on children’s enrollment status and schooling

history, as well as detailed anthropometric data and a host of household and community



level variables, including the status in 1997 (deceased or alive) of each individual
surveyed in 1993, household consumption in both periods, and parental characteristics.

The sample used for the evaluation of the effect of parental death on investments
in the human capital of children consists of all children between the ages of 0 and 10
years in 1993 with two identifiable living parents in 1993. Children with parents who exit
the household for any reason other than death (for example, divorce) were excluded from
the sample. Only parents between the ages of 18 to 60 in 1993 were included in the
sample, and 85% of these individuals were between the ages of 25 and 50. We are thus
quite confident that parents were correctly matched to surviving children, and that any
mislabeled grandparents were eliminated from the sample.

A detailed headcount of bereaved and non-bereaved children in the IFLS is
presented in table 1A. The final sample contains 6185 children in 3378 households. For
the period between 1993 and 1997 there are a total of 100 parental deaths, 67 paternal
and 33 maternal, leaving 163 bereaved children. Only one family lost both a mother and
father between the two periods.

The second data set used in the analysis is the Encuesta de Evaluacion de
Hogares, or Household Evaluation Survey (ENCEL) from the Progresa (now
Oportunidades) social welfare program in Mexico. The ENCEL surveys were conducted
biannually between 1998 and 2000, with over 24,000 households. The ENCEL data were
gathered in 506 poor rural localities, and are not nationally representative. The survey
includes information on the child’s current enrollment status and schooling history,
detailed information for child and parents characteristics, and income and consumption

data. Households in the ENCEL surveys could be matched to the Encuesta de



Caracteristicas Socoioeconomicas de los Hogares, or Household Socioeconomic
Characteristics Survey (ENCASE) conducted by Progresa in 1997. The complete data set
thus spans approximately three years. The 1997 ENCASE, May 1998 ENCEL and May
2000 ENCEL lack a detailed consumption and expenditures module, so analysis
incorporating the key controls for consumption in the Mexican analysis include only four
rounds of the ENCEL survey, with the October 1998 round as baseline.

The sample used for analysis of the impact of parental death on children’s human
capital consists of all children between the ages of 0 to 14 in any given wave, with two
identifiable parents in the household at baseline. As with the IFLS, children whose
parents exit the household for any reason other than death were excluded from the
sample, and only parents between the ages of 18 to 60 were included.

The complete ENCEL sample consists of 53,006 children in 17,104 households.
The sub-sample of households with complete consumption information for the October
1998 round, both 1999 rounds and the November 2000 round consists of 46,761 children
in 15,826 households. Over the three year period there are 180 paternal deaths and 68
maternal deaths, leaving a total of 655 bereaved children in the sample.

The samples for the ENCEL and IFLS data sets were drawn from 506 and 312
separate communities, respectively. Thus, to estimate the effect of parental death we
include community-level random or fixed effects. Fixed effects control for unobserved
time-invariant community characteristics which might affect child educational or health
outcomes, such as village distance to a school or health clinic, or school and clinic
quality. The use of fixed effects models for discrete dependent variables, however,

results in a reduced sample size by excluding in some cases over two thirds of



communities with no variation in outcome; thus, precision declines compared with the
random effects specifications. Because the results of fixed effects and random effect
regressions will turn out to be similar, we will argue the random effects estimates are not
suffering from community level omitted variables biases.

All regressions include controls for baseline household consumption (or baseline
household assets for some analyses using the ENCASE baseline round of the Progresa
data) to control for differences in economic conditions of bereaved and non-bereaved
households prior to the death of a prime-aged parent. A second set of models incorporates
an additional term for change in household consumption between two periods. This term
allows us to control for the purely economic effects of the loss of a productive family
member. Furthermore, all regressions control for child age and gender, number of
household members, number of children in the household under the age of 10, and
parental age and education. In the Indonesian analysis we are able to include the
additional controls for baseline parental health, as measured by body mass index and
height.

An additional measure of parental health status in the IFLS is an index of an
individual’s self-reported ability to physically perform activities of daily living (ADLs)
such as walk five kilometers. These physical functioning measures are based on
individuals' self-ratings of ability to engage in specific activities, not based on general
assessments of illness symptoms. These self-reported physical functioning measures have
been tested extensively for reliability (consistency between tests and interviewers) and
validity (consistency between individual assessments of different skills). In the United

States and South East Asia, they have been found to be reliable and valid self-



assessments with a high degree of internal consistency (Andrews et al., 1986; Guralnik et
al., 1989; Ju and Jones, 1989; Strauss et al., 1993; Ware, Davies-Avery, and Brook,
1980). They are routinely used in studies of labor supply in the United States (e.g.,
Bound,1991; Bound et al., 1995; Stern, 1989). In addition, in contrast to self-reported
illness symptoms, these measures tend to be negatively correlated with income and
education in both U.S. and low-income samples (e.g., Strauss et al., 1993; Smith and
Kington, 1997; Gertler and Zeitlin, 2001).

The specific ADL questions in the IFLS survey were adapted from standard U.S.
measures after extensive testing and modification to ensure that questions fit the local
cultural context. To minimize measurement error, every adult in the household was
interviewed directly and proxy responses were not accepted. The IFLS ADL questions
consisted of ability to carry a heavy load for 20 meters; sweep the floor or yard; walk for
5 kilometers; take water from a well; and bend, kneel, or stoop. The responses to these
questions on the survey were coded either as can do it easily (a value of 1), can do it with
difficulty (3), and unable to do it (5). We sum the scores across the five ADLs and then
normalize the ADL index so that it takes the value of 1 if the individual can perform all

ADLSs without difficulty and zero if the individual cannot perform any ADLs.

4. Death and Consumption

In this section we present estimates of how death of a prime aged adult affects
household consumption. For this purpose we use a larger sub-sample of households and
include deaths of all adults ages 18 to 60. The IFLS sample used in the analysis contains

5008 households with complete information for 1993 and 1997. Using the 1997
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household roster we documented a total of 213 deaths of prime age adults in 209
households between 1993 and 1997. There are 128 deceased males and 85 deceased
females in the sample. The average age of deceased individuals is 44.4 years at the time
of death, compared to an average age of 38.6 for all other prime aged individuals in the
sample. Table 1B presents summary statistics for IFLS bereaved and non-bereaved
households®. Soon to be bereaved households were poorer than non-bereaved households
in 1993, with a difference of almost 10,000 rupia between the average monthly
consumption per capita of the two groups (about $5 per person per month, or 20 percent
of mean per capita consumption). Non-bereaved households have a larger increase in
household consumption but a smaller change in per capita consumption between 1993
and 1997 given the necessary drop in household size amongst bereaved households,
although the differences are not significant at the 5% level.

The complete sample of Mexican households consists of 24,625 households over
four waves. There are a total of 341 prime aged adult deaths, of which 207 deaths were
prime aged adult males. The mean age of deceased individuals was higher than surviving
individuals. Total household consumption is lower in bereaved households (Table 2)°,
and per-capita consumption is not significantly different for the two groups. As in the
IFLS, change in per capita consumption is larger amongst bereaved households given the
necessary decline in household size following the death of a member (not significant at

the 5% level).

? Summary statistics in Table 1B are for the sub-sample of households with children ages 10 and under.
Summary statistics for the entire sample are available upon request.

3 Summary statistics in Table 2 are for the sub-sample of household with children ages 14 and under in any
given wave. Summary statistics for the entire sample are available upon request.
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Deaths of prime aged adults appear to be unexpected and idiosyncratic events in
these two samples. To verify this claim in the IFLS we are able to measure the level of
health for all individuals in 1993 according to the Activity of Daily Living index (ADL),
and compared the ADL of soon-to-be deceased individuals with the ADL index of
surviving prime aged adults in the sample. For all individuals 18 through 60, soon-to-be
deceased individuals are less healthy on average, with mean ADL of 0.93 compared with
a mean ADL for all other prime aged adults of 0.975 (significantly different at the 5%
level). However, a large part of this difference can be attributed to a disproportionate
amount of older individuals in the deceased sample. In fact, only soon-to-be deceased
individuals in the age category of 50 to 60 years old have a significantly lower mean
ADL than surviving 50 to 60 year olds. All other age cohorts have insignificantly
different mean ADLs. Thus, soon-to-be deceased individuals were for the most part
equally healthy in 1993 as surviving individuals of the same age cohort, as measured by
the ADL index.

Soon-to-be deceased individuals are also less educated on average, with a mean of
3.9 years of education for deceased individuals compared to 5.4 years for surviving
individuals. Breaking the sample into cohorts of roughly 10 years, soon-to-be deceased
young adults (18 to 30) and older adults (50 to 60) have comparable educational levels to
their surviving cohorts, while middle aged adults (30 to 50) had significantly fewer years
of education on average.

To estimate the effects of a prime aged adult death on household consumption we
employ a difference in difference fixed effects linear regression with community level

fixed effects. Community level fixed effects allow us to control for unobserved time
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invariant characteristics at the community level, such as the distance to health clinics, the

availability of sanitation services or weather. The model to be estimated is:
(O )=+ A Dy+;ﬂkka+;7j+gU (1)

This model estimates the effect of the death of a prime aged adult in household i
and community j on the change in log household consumption per capita between two

periods. Dl,j is a binary variable that takes on the value of one if a prime aged adult died
in household ij between the two periods. X includes a series of k controls for the age
ij

and education of the head of household and spouse, changes in the demographic
composition of the household and change in the (log) number of household members.

IFLS results are reported in Table 3. The baseline specification indicates that the
death of a prime aged household member results in a 10.2% reduction in consumption per
capita for bereaved households. In model 2 we estimate the effect of prime aged adult
death disaggregated by gender. The effect of the death of a male is large and significant,
with a 27% decline in consumption per capita for the death of prime aged male. On the
other hand, there is no significant effect for the death of a prime aged female on
household consumption.

In a final specification of the model (col. 3) we evaluate deaths of healthy prime
aged adults, as measured by baseline ADL. Individuals with an ADL of 1 in 1993 were
able to perform all activities of daily living with ease. The inclusion of these terms yields
no evidence that the death of a healthy adult has a different effect on household
consumption.

Results for the effect of prime aged adult death on household consumption in the

Mexican ENCEL data are given in Table 4. Given the shorter time spans between waves
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in the ENCEL, we are able to estimate the effect of prime aged adult death on
consumption in 6 month intervals since the death occurred. We observe in model 1 that
the death of a prime aged adult reduces household per capita consumption by 7.7% 7 to
12 months from the time of death. Controls for further periods following death indicate
that consumption does not recover. Model 2 includes interactions for the death of a prime
aged adult male. In contrast to the clear differences between male and female deaths in
the IFLS, there appears to be no differences between the deaths of males and females in

the Mexican data.

5. Effect of Parental Death on Children’s Education

Tables 1B and 2 compare demographic and socioeconomic characteristics of
bereaved and non-bereaved children in Indonesia and Mexico. Bereaved children are on
average older than non-bereaved children, which is consistent with the fact that deceased
parents are also, on average, older than surviving parents. Parents of bereaved children
had fewer years of education compared to parents of non-bereaved children. Bereaved
families are also disadvantaged at baseline compared to non-bereaved families, as
demonstrated by lower per capita and household consumption at baseline. Comparing
changes in household consumption we find that on average, bereaved families remained
poorer than non-bereaved families (difference not significant at 5% level in Indonesia).
The change in per-capita consumption in bereaved households and non-bereaved
households is not significantly different, although this change is always greater in

bereaved households given the necessary reduction in household size.
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To test if bereaved and non-bereaved households are different at baseline we
estimate the effect of a future parental death on baseline school enrollment. Enrollment at
baseline is uncorrelated with future parental death (results available on request). This
orthogonality of child enrollment status at baseline helps us confirm that there are no
differences between bereaved and non-bereaved households that would lead to different
educational outcomes in the absence of a parental death.

In the next section we estimate the effect of parental death on measures of
investments in child health and education. We estimate the effects of paternal and
maternal deaths separately, first controlling for baseline household consumption and then
including an additional term for the change in household resources following the death of

a parent.

Parental Death and School Dropout

School dropout is constructed by observing the child’s enrollment status in period
t and comparing it with enrollment status in period t-1. For example, in the IFLS if the
child was enrolled in 1993 and is no longer enrolled in 1997 we identify the child as
having dropped out (at least temporarily) of school. Given a four year time span between
waves in the IFLS we will fail to capture children who dropped out of school following
the death of a parent, and then re-enrolled prior to the follow up survey. In contrast, the
ENCEL data offers us the advantage of six month time spans between waves whereby we
can more accurately capture short term effects of parental death on child enrollment

status.
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To estimate the effect of parental death on school dropout in Indonesia, we use a
sub-sample of 2631 children aged 5 to 10 enrolled in school in 1993. Table 1A shows
that for all children enrolled in school in 1993, 15% of bereaved children drop out of
school, compared to 7% of non-bereaved children. Summary statistics for the ENCEL
(Table 2) provide a similar picture, with 20% of bereaved children dropping out at some
point over the sample period compared to 14.8% of non-bereaved children. Bereaved
school-aged children in Mexico also have a lower mean number of years of education,
with almost 0.4 fewer years compared to non-bereaved children. These descriptive
statistics for Mexico and Indonesia provide some initial evidence for the detrimental
effect of parental death on normal school progression.

To estimate the effect of parental death on child dropout rates we use logistic
regressions with community fixed or random effects. The basic model to be estimated is

as follows:

exp( X, /)

P(Dropout = 1): W

2)

Where Dropout =1 if the child dropped out of school between 1993 and 1997, and XU is

a vector of household characteristics for household i in community j, including the death
of a parent between the two periods and household consumption per capita in 1993.
Results are presented in Tables 5 and 6 for the IFLS and ENCEL. The IFLS
baseline regression in model 1 indicates that the death of a father increases the likelihood
of dropping out of school by 10.3 percentage points (significant at the 5% level). Because
7.5% of the entire sample drops out of school between the two periods, paternally

orphaned children are more than twice as likely to drop out of school compared to a
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similar non-bereaved child. Maternally orphaned children, on the other hand, are no more
likely to drop out of school than non-bereaved children.

The coefficients on the control variables in the IFLS analysis indicate that
children in households with higher baseline consumption are less likely to drop out, as
are children with more educated parents. Children from families with many siblings and
older children have a higher likelihood of dropping out. All the controls for baseline
parental health are insignificant, with the exception that taller mothers are associated with
lower dropout rates.

Models 1 and 2 are estimated using community fixed effects (F.E.). Comparing
the fixed effects specification in model 1 with the random effects (R.E.) model 3, we can
confirm that the results obtained in model 1 are not attributable to unobserved community
characteristics.

In models 2 and 4 we control for change in household consumption between the
two periods. If the decision to drop out of school were based primarily on a bereaved
family being unable to finance the schooling of their children, we would expect that the
control for change in consumption would pick up much of the effect of parental death
operating through a reduction in consumption. The negative estimated coefficients for
change in household consumption are consistent with the expected result that children in
households with worsening economic conditions are more likely to drop out of school.
However, these coefficients are not significantly different from zero. The incorporation
of this term for change in consumption fails to change the estimated coefficient on
parental death variables. The statistical significance of paternal death is preserved, while

the change in the coefficient on paternal death when controlling for consumption is not
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statistically significant (comparing columns 1 and 2 or 3 and 4). This result suggests that
other, non-economic, factors may play an important role in keeping children enrolled in
school following the death of a parent.

Models 5 and 6 of Table 5 are included in an attempt address the potential
measurement error present in the consumption. We estimate instrumental variables
random effects regressions using wages (measured at the community level), wages
interacted with parental death, and baseline household assets as instruments for
consumption. In the case of school dropout, we observe that coefficients are no longer
significant, although the magnitude of the effect is similar.

Table 6 presents estimates of the effect of parental death on school dropout in
Mexico. Only children between the ages of 6 and 12 enrolled in school at one point in
time were included in the sub-sample. Model 1 includes all waves of the ENCEL. As the
initial wave does not include a consumption module, we include measures of household
assets in 1997 to control for baseline socioeconomic status. A mother’s death has a large
and immediate effect on dropout rates, with bereaved children more than twice as likely
to dropout of school as a non-bereaved child in the period following a mother’s death.
Paternal death in model 1 also appears to have a significant effect on increasing the
likelihood of school dropout, although this effect disappears in subsequent models.

Models 2 through 7 use the sub-sample of waves containing consumption data, and
include a control for baseline consumption in 1998. Including an additional control for
change in consumption in models 3 and 4 we observe that the coefficient on maternal

death remains unchanged. Models 6 and 7 use income and baseline assets as instruments
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for baseline consumption, with no apparent effect on the estimated coefficients for

maternal death.

Parental Death and School Entry

A second channel by which the death of a parent may lower investments in
surviving children’s education is school entry; that is, that the children of deceased
parents may be less likely to start school compared to non-bereaved counterparts. For the
IFLS we use a sub-sample of children ages 1 to 7 in 1993, who were not enrolled in
school in 1993. 71% of bereaved children become enrolled in school during this period,
while 74% of all non-bereaved children become enrolled. However, only 42% of children
with a deceased mother start school between 1993 and 1997. We estimate the likelihood
of starting school between 1993 and 1997 given various child, parent and household
characteristics, including again the death of a parent and baseline household consumption
in 1993. The models to be estimated are again fixed and random effects logistic
regressions.

Paternal deaths have no effect on the probability of a child enrolling in school
(Table 7). Maternal deaths, however, have a large and significant negative effect on the
enrollment of bereaved children. Maternally orphaned children are 32.6 percentage points
less likely to start school compared to non-bereaved and paternally-orphaned children.
Given an enrollment rate of 73 percent in the sub-sample as a whole, maternally
orphaned children are approximately 45% less likely to become enrolled in school.

Reviewing other controls in the model we find that children in households with higher
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baseline consumption are more likely to start school, as are older children and children
with educated and healthy mothers (as measured by BMI).

Models 2 and 4 include an additional term for change in consumption between
1993 and 1997. The estimated coefficient on this term is positive and significant,
indicating that children in households with improved economic conditions are also more
likely to start school. The inclusion of this additional term does not reduce the estimated
coefficient on maternal, again suggesting that other factors beyond the economic
consequences of the death of a parent play an important role in explaining reduced
investments in education for bereaved children. Models 5 and 6 are included with
instrumentation for consumption variables, and the large impact of maternal death on
delayed enrollment is preserved.

The analysis for delayed school entry in Mexico is a bit more problematic given
that enrollment status is known only for children ages 6 and older, and many of the
children in the sample enroll in school before age 6. We estimate the effect of parental
death on the probability of starting school on the subsample of 6 and 7 year olds and find
a consistently negative impact of parental death on child enrollment for both mothers and

fathers, although no coefficients are statistically significant (results not shown).

6. Effect of Parental Death on Children’s Health

In the following sections we estimate the effect of parental death on several measures
of children’s health: mortality, height for age z-score, weight for age z-score, weight for

height z-score, body mass index, stunting and wasting.
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Parental Death and Child Mortality

Child mortality is the most extreme measurement of a severe decline in health. To
estimate the relationship between parental death and child mortality using the IFLS we
use the complete sample of 6185 children, 162 of who lost a parent between 1993 and
1997. There are 4 bereaved children who subsequently died during this period, making up
2.5% of all bereaved children. In comparison, only 0.6% of non-bereaved children passed
away. However, all bereaved children who passed away lost a mother, such that 6% of
maternally orphaned children subsequently died. According to records of dates of deaths,
none of the deaths of children and mothers occurred in the same year, as would happen,
for example, during an accident or contagious illness. Also, children who died while
their mothers were in childbirth are not recorded as births. Thus, these effects are
plausibly results of the mother’s death, not due to a common health shock.

We estimate the effect of parental death on child mortality by estimating equation
(2) with a discrete dependent variable for child death. Our results for Indonesia, presented
in Table 8, show that paternal deaths have no effect on the mortality of surviving
children. Maternal mortality, however, has a large and significant effect on child
mortality, with 1.7 percentage point higher probability of death for maternally-orphaned
children. Given that the child mortality rate within the sample as a whole is
approximately 0.7%, maternally orphaned children are more than four times as likely to
pass away compared to similar non-bereaved children. This result should be interpreted
with caution, however, given the small numbers of child deaths in this sample.

Baseline household consumption has a negative but insignificant effect on child

death. The inclusion of the additional control for change in household consumption in
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models 2 and 4 is also unimportant, and does not affect the coefficient on maternal death.
A review of the other controls in the model shows that young children and particularly
infants from 0 to 1 have a higher likelihood of dying.

All models include an additional term for change in parental health status. While
no indicator for mother’s baseline health status is important, the inclusion of a term for
change in maternal ADL yields a large and significant impact, where mothers with
worsening health status increase the likelihood of child death. For example, a mother
with a baseline ADL of 1 in 1993 and 0 in 1997 (indicating a drastic worsening in health
status) increases the probability of child mortality by 3 percentage points. On the other
hand, good baseline paternal health predicts lower child mortality, but changes in paternal
ADL have no effect.

The impact of parental death on child mortality in Mexico yields a similar picture
as the Indonesian case. Of the complete sample of children ages 0 to 14 over the sample
period, 2.3% of orphans die, compared to 0.3% of non-orphans. Regression results are
presented in Table 9, with the death of a mother increasing the probability of child
mortality by 1.5 percentage points. Paternal death also has a negative and significant
effect on child mortality in Mexico, with 0.7 percentage point increase in the probability
of child mortality for paternally orphaned children. Baseline consumption in Mexico
appears to have a negative effect on child mortality, with decreased probability of child
mortality in wealthier households, and change in household consumption has no effect.

Unlike Indonesia where the dates of death for each individual are available, in
Mexico we have no information on the exact date of death. We therefore cannot

distinguish between parental and child deaths that could have occurred simultaneously,
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for example in the case of an accident, with child deaths that occur following the death of
a parent. The implied causal relationship between parental and child death suggested by
the Indonesian results may not apply in the Mexican case. Results for the two countries
taken together, however, provide convincing evidence for the negative effect of parental

death on child survival.

Parental Death and Child Anthropometric Measurements

In this section we estimate the effect of parental death on a number of
measurements for a child’s nutritional and health status. Only the IFLS includes child
anthropometric measurements.

A z-score describes a child’s nutritional and health status by the number of
standard deviations of the child’s weight and or height from the median of a reference
population of healthy children in the United States. We test the effect of parental death
and disability on a child’s height for age, weight for age and weight for height z-scores. A
fourth measurement employed is a child’s body mass index (BMI, defined as weight in
kilograms divided by squared height in meters.).

Observing the same child’s z-score and BMI in 1993 and again in 1997 allows us
to use individual child level fixed effects, to better control for unobserved time-invariant
child characteristics. All models control for changes in household consumption. We
include the entire sample of children ages 0 to 10 with complete anthropometric records
(results are similar with a sub-sample of children ages 0 to 5 except for lower power on

parental death coefficients). Results are presented in tables 10 and 11.
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Paternal death has no effect on child anthropometric measurements (coefficients
are actually positive, but not significant). On the other hand, maternal death has a large
and significant impact on child health, especially for measurements related to weight.
Specifically, maternal deaths reduce a child’s weight for age z-score by 0.7 standard
deviations, weight for height z-score by 0.9 standard deviations, and BMI by 0.84 points.
Using wages and assets as instruments for consumption in an attempt to address potential
measurement error (models 2, 4 and 6 of Table 12 and model 2 of Table 13) does not

alter the results.

Parental Death and Child Wasting

Another indicator of a child’s health and nutritional status is a child’s
classification as “wasted”, given by his or her weight for height z-score. The median
baseline weight for height z-score of -0.5 in our Indonesian sub-sample indicates that
these children are somewhat thinner at each height than the reference population. We take
the widely used cutoff point of two standard deviations and classify a child as wasted if
his or her weight for height z-score is below -2 SD. Thus, a child becomes wasted if his
or her weight for height z-score was above or equal to -2 in 1993, but falls below -2 in
1997. The sub-sample used here includes all children ages five years and less with
complete information for height and weight in both periods, for a total of 2176 children.
According to the definitions above, there are a total of 108 children who become wasted
between the two periods.

Table 12 presents the results for the estimation of the impact of parental death on

child wasting. While the coefficient on paternal death is insignificant, the estimated
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coefficient on maternal death is large and significant, with a 14.4 percentage point
increase in the probability of become wasted for maternally orphaned children.
Coefficients for baseline household consumption as well as changes in economic status
are insignificant. Of all parental controls, only baseline maternal BMI is negatively
associated with child wasting. This result helps to confirm the results obtained in section
6.2 that maternal death has a large and significant impact on child health, at least in the

short run.

Parental Death and Child Stunting

A second measurement of children’s health and nutritional status is a child’s
height for age z-score. A child is considered stunted if he or she has a z-score more than
two standard deviations below the median of this reference population. Our sample of
Indonesian children, however, has a mean baseline z-score of approximately -1.6,
indicating that these children are substantially shorter at each age compared to children in
the reference U.S. population.

Our sub-sample for the analysis of stunting includes all children five years and
less with complete information for height and weight in both periods, for a total of 2159
children. A child is counted as stunted if he or she was not stunted in 1993 (height for age
z-score above -2), but became stunted by 1997 (height for age z-score below -2). There
are 175 children who become stunted during this period.

Table 13 presents the results of the fixed and random effects models for child
stunting. The coefficients on both mother and father death are positive but insignificant.

Baseline consumption is important in this case, with children from homes with higher
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household consumption being less likely to become stunted. Furthermore, models 2 and 4
include the additional term for change in economic conditions which is small and
insignificant. Finally children with healthy and tall parents at baseline are less likely to
become stunted (as measure by maternal BMI and maternal and paternal height).

Taken as a whole, these results provide evidence that maternal death reduces a
child’s short-term health status as proxied by weight for age, weight for height and BMI.

There is no discernable effect of parental death on child height.

7. Conclusions

It is a tragedy, but an expected one, for an adult to lose his or her parents. It is an
unexpected tragedy for a child to lose a parent. The latter tragedy can have important
long-term effects if it impedes efficient investments in children’s education or health. At
the same time a number of mechanisms may exist to help protect children. Examples
range from formal life insurance and informal insurance of altruism from neighbors or
relatives to self-insurance from savings and multi-generational consumption smoothing
that relies on capital markets to finance efficient investments.

It is crucial to determine whether and when parental loss diminishes investments
in children. As HIV/AIDS multiplies the number of orphans, policy toward them is
increasingly important. Targeting orphans is appealing in part because it avoids the
moral hazard problems that afflict most anti-poverty programs: we do not expect parents
to commit suicide to make their children eligible for more health and education benefits.
At the same time, if safety nets already in place work well, it may not be important to

target aid to orphans.
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The results in this analysis suggest that parental loss does, in fact, reduce
children’s health and education. This general result holds true in both Indonesia and rural
Mexico. Paternal death in Indonesia increases the dropout rate of bereaved children.
Maternal deaths, on the other hand, delay school entry and worsen several measures of a
child’s health and nutritional status. Although the results are less conclusive in Mexico,
paternal death appears to contribute towards delayed school entry and increased child
mortality. Maternal death in Mexico significantly increases on children dropping out of
school, and may contribute towards delayed school entry and increased child mortality.

Importantly, in both the contexts of Indonesia and Mexico, only a minority of the
disadvantages attached to losing a parent appears due to the lower consumption
expenditures in households that have lost a productive member. It is likely that the other
channels related to a parent’s presence, ranging from role models to monitoring to
assisting, play a role in increasing investments in children’s health and education.

These results suggest an affirmative role for policy targeted to children who have
lost one or both parents. The results also are consistent with the possibility that programs
that provide emotional support, tutoring, and other services may complement

scholarships and financial aid for disadvantaged orphans.
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Table 1A: Headcount - Bereaved Children (IFLS)

Variable Bereaved Non-Bereaved
Children Children
Number of children 163 6022
Number of households 99 3279
Number of deceased parents 100 0
Number of deceased fathers 67 0
Number of deceased mothers 33 0
Dropped out of school 1997-1993 (enrolled in 93)* 13 184
(15%) (7%)
Started School (one to seven year olds in 93)** 46 2118
(71%) (74%)
Children who died between 1993 and 1997. (No child the 4 40
same year as a parent, and all bereaved children died after their (2.5%) (0.6%)
parent.)
Stunted children (became stunted between 93 and 97) 12 328
(7%) (5%)
Wasted children (became wasted between 93 and 97) 4 108
(2.5%) (1.8%)

Notes: *IFLS: Sub-sample of enrolled children consists of 87 orphans and 2544 non-orphans. **IFLS: Sub-
sample of not-enrolled children ages one to 7 consists of 64 orphans and 2850 non-orphans.
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Table 1B: Descriptive Statistics — Bereaved and Non-Bereaved Children (IFLS)

Bereaved Non-Bereaved t-stat for
. Children Children difference in

Variable
Mean Mean means
(SE) (SE)

Household

Household monthly consumption 1993 217992.1 264410.2 1.98+

(Rupiah) (24291.65) (8539.18) '

A household log monthly consumption (1997 0.25 0.35 1.02

—1993) (0.09) (0.01) ’

Per Capita monthly consumption 1993 39688.65 50957.61 2,63+

(Rupiah) (4336.59) (1587.04) ‘

A log per capita monthly consumption (1997 0.51 0.35 174

—1993) (0.09) (0.01) ’

Household size 1993 591 5.44 2.08+
(0.23) (0.05) ‘

Household size 1997 4.59 5.40 491+
(0.17) (0.05) ’

Number of children 10 and younger -1993 1.77 1.88 1.02
(0.10) (0.03) )

Parents

Father’s age — 1993 41.40 37.09
(0.96) (0.17) 4.461

Mother’s age — 1993 35.73 32.00 3.97+
(0.92) (0.15) '

Father’s education (years) 5.17 6.18 220+
(0.406) (0.16) ‘

Mother’s education (years) 4.34 5.15 178
(0.46) (0.15) )

Children

Child age in 1993 (Sample is 0 to 10.) 5.98 5.13 3.171
(0.27) (0.04)

Education 1993 (years) 1.03 .80 2.03F
(0.11) (0.02)

Years of education attained (1997-1993) 2.25 2.15 0.062
(0.15) (0.03)

Height for age z-score — 1993 -1.79 -1.61 1.60
(0.11) (0.03)

Weight for age z-score - 1993 -1.56 -1.50 0.66
(0.09) (0.03)

Weight for height z-score - 1993 -0.56 -0.61 0.47
(0.10) (0.03)

A height for age z-score (1997 — 1993) -0.06 -0.17 1.27
(0.09) (0.03)

A Weight for age z-score (1997 — 1993) -0.04 -0.04 0.03
(0.14) (0.03)

A Weight for height z-score (1997 — 1993) 0.23 0.12 0.51
(0.20) (0.03)

Notes: Standard errors in parenthesis (adjusted for community level clustering). 1 different at 5% level.

1997 consumption deflated with CPI, base year 1993.
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Table 2: Descriptive Statistics — Bereaved and Non-Bereaved Children (ENCEL)

Bereaved Non-Bereaved t-stat for
Variable Children Children difference in
Mean Mean means
Household
Household monthly consumption 1998 (Pesos) 599.006 688.071 222+
(39.404) (11.427) ’
A household log monthly consumption -0.028 0.023 2,00+
(Pesos —log ) (0.025) (0.004) ’
Per Capita monthly consumption 1998 (Pesos) 114.846 118.841 053
(7.478) (2.094) ’
A log per capita monthly consumption 0.060 0.023 1.48
(0.025) (0.004) '
Household size 1998 5.781 6.344 185
(0.304) (0.036) ’
Number of children 10 and younger 2.703 2.514 093
(0.201) (0.027) '
Parents
Father’s age — 1998 39.344 35.928 5.54+
(0.623) (0.124) ’
Mother’s age — 1998 34.813 32.020 5.14%
(0.544) (0.102) ’
Father’s education (years) 3.149 3.985 5.50+
(0.193) (0.070) ’
Mother’s education (years) 2.876 3.735 5.00+
(0.184) (0.068) )
Children
Female 0.506 0.504 012
(0.020) (0.002) ’
Child age at baseline (Sample is 0 to 14.) 6.748 6.306 318
(0.139) (0.035) ’
Education (years), children 6 and older 4.441 4.814
(0.104) (0.037) 3.641
Child Dropouts 0.209 0.148 235+
(0.026) (0.005) ’
Child Enrollments — Start school (children 6 0.250 0.126 2.84+
and 7) (0.044) (0.006) ’
Child Death 0.023 0.003 2,13+
(0.009) (0.0003) )

Notes: Standard errors in parenthesis (adjusted for community level clustering). 1 different at 5% level.
Consumption deflated with CPI, base year 1997.
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Table 3: Effect of Prime Aged Adult Death on Household Consumption (IFLS)

Dependent variable is change in (log) monthly household consumption per person (1997-1993)

Model 1 Model 2 Model 3
Death of prime aged adult -0.102* 0.062 0.065
(0.048) (0.075) (0.099)
Death of prime aged adult male (interaction) -0.271%* -0.252*
(0.095) (0.127)
Death of prime aged adult male with no activity limitations -0.040
(1993 intermediate ADL = 1)
(0.115)
Death of prime aged adult female with no activity limitations (1993 -0.005
intermediate ADL = 1)
(0.143)
Head's age (1993) -0.022** -0.021** -0.021**
(0.006) (0.006) (0.006)
Spouse's age (1993) 0.008 0.008 0.008
(0.006) (0.006) (0.006)
Head's age squared (1993) 0.0002** 0.0002** 0.0002**
(0.00001) (0.00001) (0.00001)
Spouse's age squared (1993) -0.00007 -0.00007 -0.00007
(0.00006)  (0.00006)  (0.00006)
Head's education - primary school (1993) -0.018 -0.017 -0.017
(0.031) (0.031) (0.031)
Head's education - jr. high (1993) -0.008 -0.008 -0.008
(0.042) (0.042) (0.042)
Head's education - high school (1993) -0.022 -0.022 -0.022
(0.044) (0.044) (0.044)
Head's education - college (1993) 0.004 0.004 0.004
(0.049) (0.049) (0.049)
Spouse's education - primary school (1993) -0.050+ -0.050+ -0.050+
(0.027) (0.027) (0.027)
Spouse's education - jr. high (1993) -0.019 -0.020 -0.020
(0.042) (0.042) (0.042)
Spouse's education - high school (1993) 0.047 0.047 0.047
(0.047) (0.046) (0.046)
Spouse's education - college (1993) -0.005 -0.007 -0.007
(0.055) (0.055) (0.055)
A in number of (log) household members (1997-1993) -0.610%* -0.606%* -0.607**
(0.035) (0.035) (0.035)
Constant 0.751%** 0.740%* 0.740%*
(0.112) (0.112) (0.112)
Observations 5008 5008 5008
Number of Community ID (1993 wave) 311 311 311
R-squared 0.09 0.09 0.09
Number of deceased individuals 213
Number of deceased prime age males 128
Number of deceased prime age females 85
Number of deceased prime age males with no activity limitations (ADL 65
=1)
Number of deceased prime age females with no activity limitations (ADL 37

=1)

Notes: Standard errors in parenthesis (+ significant at 10%; * significant at 5%; ** significant at 1%). Sample excludes
top 1% of changes in (log) consumption. Omitted category for education is no schooling. Coefficients for change in
household age-gender composition not reported (8 categories). All coefficients estimated with community fixed effects.
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Table 4: Effect of Prime Aged Adult Death on Household Consumption (ENCEL)

Dependent variable is change in (log) monthly household consumption per person

Model 1 Model 2
Death of prime aged adult — 1 to 6 months from death -0.012 -0.026
(0.032) (0.052)
Death of prime aged adult - 7 to 12 months from death -0.077* -0.073
(0.032) (0.051)
Death of prime aged adult - 13 to 18 months from death 0.029 0.015
(0.040) (0.063)
Death of prime aged adult - 19 to 24 months from death 0.000 0.103
(0.060) (0.087)
Death of prime aged adult - 24 to 31 months from death 0.036 0.010
(0.054) (0.086)
Death of prime aged adult male (interaction) - 1 to 6 months from death 0.023
(0.066)
Death of prime aged adult male (interaction) - 7 to 12 months from death -0.008
(0.065)
Death of prime aged adult male (interaction) - 13 to 18 months from death 0.023
(0.081)
Death of prime aged adult male (interaction) - 19 to 24 months from death -0.191
(0.119)
Death of prime aged adult male (interaction) - 24 to 31 months from death 0.043
(0.110)
Observations 64068 64068
Number of group(state muni local) 506 506
R-squared 0.07 0.07
Number of deceased individuals 341
Number of deceased prime age males 204
Number of deceased prime age females 137

Notes: Standard errors in parenthesis (+ significant at 10%; * significant at 5%; ** significant at 1%).

Sample excludes top 0.5 % of changes in (log) consumption. Omitted category for education is

no

schooling. Coefficients not reported for following control variables: head and spouse age and age squared,

head and spouse educational categories (8 categories), household age-gender composition changes

(8

categories), change in number of (log) household members, wave dummies for November 1999 and
November 2000, dummy variables for missing for parental age, education and demographic controls, and
constant. Dependent variable (change in log per capita consumption) includes changes in per capita
consumption between October 1998 and May 1999, May 1999 and November 1999 and November 1999

and November 2000. All coefficients estimated with community fixed effects.
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Table 5: Parental Death and School Dropout (IFLS)
Dependent variable: child dropped out of school between 1993 and 1997 = 1

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

F.E. F.E. R.E. R.E. RE-IV  RE-IV
fg;gegggcfgggd between 1.454% 1.465% 1.222% 1.243% 1.104 1.044
marginal effect dy/ix 0.103 0.104 0.087 0.088 0.078 0.074
0.621)  (0.620)  (0.512)  (0.510)  (0.699)  (0.784)
%‘;?Z;gefg';‘;ed between -0.177 -0.231 0.036 -0.016 0.068 0.049
marginal effect dy/d -0.013 -0.016 0.003 -0.001 0.005 0.003
0.779)  (0.788)  (0.727)  (0.737)  (4.790)  (4.686)
i’“};}}fgﬁ)ADL (ADL 97 - -0.541 -0.554 -1.635 -1.645 -1.894 2.116
marginal effect dylix -0.038 -0.039 0.116 0.117 0.134 -0.150
(1.544)  (1.544)  (1.343)  (1.330)  (1.705)  (1.743)
%‘D’tﬁ“gﬁ ADL(ADLS7- 515 1340 028  -0264 0308  -1019
marginal effect dy/dx 0.093 0.095 -0.020 -0.019 -0.022 -0.072
(1.829)  (1.841)  (1.498)  (1.500)  (1.503)  (1.569)
izﬁiacz’lﬁsg‘)‘mp“on pet -0.194 0277 -0314%  -0.443%
marginal offect dy/d -0.014 -0.020 -0.022 -0.031
(0.183)  (0.222)  (0.155)  (0.182)
A log monthly per capita
consumption (1997-1993) :2(1)(2)3 :gf)%
marginal effect dy/dx ' '
(0.183) (0.160)
éf:(f’icf:é‘sumpuon (log) - S1.554%  -1.723%
marginal effect dy/dx -0.110 -0.122
0.791)  (0.812)
A consumption — predicted 1.784+
marginal effect dy/dx 0.126
(0.955)
E‘;ﬁgg:fn hf;‘;gkt‘l’éz) -0.213 -0.203 -0.417 0415 0927+ -1.488*
(0.445)  (0.444)  (0.384)  (0.383)  (0.545)  (0.599)
fumnzg of fgggrgggl)o and 0665+ 0638+ 0.827%  0.786*  0.544 0.632
0367)  (0.369)  (0.323)  (0.323)  (0.460)  (0.483)
female child =1 -0.012 -0.006 -0.010 -0.004 -0.009 -0.129
(0.196)  (0.196)  (0.180)  (0.180)  (0.240)  (0.243)
Child age =7 (1993) 0.467 0.500 0.612 0.651 0.643 0.483
(0.701)  (0.704)  (0.698)  (0.700)  (3.413)  (3.167)
Child age = 8 (1993) 1.689%*  1.703**  1.832%*%  [.85]%* 1.895 1.801
(0.645)  (0.646)  (0.648)  (0.649)  (3.333)  (3.079)
Child age = 9 (1993) 2204%%  2304%% D572k D Gl4% 2.631 2.536
0.632)  (0.635)  (0.636)  (0.638)  (3.366)  (0.639)
Child age = 10 (1993) 3.020%*%  3.051%%  3.147%% 3. 185%* 3.237 3.144

(0.635) (0.639) (0.636) (0.638) (3.351) (3.096)
0.210%%  -0.207%%  -0.222%*%  -0217%*%  -0.186%*  -0.187**
(0.044) (0.045) (0.038) (0.038) (0.062) (.061)
0.179%*%  -0.176%*  -0.169%*  -0.166**  -0.124**  -0.117*

Father's education in years
(1993)

Mother's education in years
(1993)
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(0.050) (0.051) (0.043) (0.043) (0.058) (0.058)

Father ADL (1993) -1.025 -1.123 -1.632 -1.701 -1.538 -1.184
(1.913) (1.916) (1.674) (1.663) (2.584) (2.666)
Mother ADL (1993) 3.702 3.776 1.636 1.700 1.963 1.712
(2.298) (2.316) (1.893) (1.901) (1.752) (1.862)
Father BMI (1993) -0.055 -0.053 -0.026 -0.023 0.005 0.011
(0.051) (0.051) (0.042) (0.042) (0.051) (0.052)
Mother BMI (1993) -0.036 -0.035 -0.010 -0.008 0.012 0.012
(0.035) (0.035) (0.030) (0.030) (0.036) (0.036)
Father height 1993 (log) -0.650 -0.577 -0.972 -0.812 0.471 0.447
(3.127) (3.128) (2.629) (2.642) (2.988) (2.967)
Mother height 1993 (log) -7.339% -7.406* -4.478+ -4.439+ -3.265 -2.304
(3.097) (3.1006) (2.665) (2.665) (3.713) (3.821)
Constant 27.460 27.729 26.155 23.299
(18.093) (18.119) (18.341) (18.398)
Observations 1109 1109 2581 2581 2581 2581
Number of Community ID 99 99 305 305 305 305
(1993 wave)
Number of dropouts 198 198 198 198 198 198
Number of children with
deceased father 1997-1993 49 49 56 56 56 56
Number of children with
deceased mother 1997- 29 29 29 29 29 29
1993

Notes: Standard errors in parentheses (+ significant at 10%; * significant at 5%; ** significant at 1%). Sub-
sample includes all children enrolled in school in 1993. Excluded child age category is child age = 6.
Marginal effect dy/dx = B*(p)*(1-p), where B= estimated coefficient, p= probability outcome variable is 1.
Coefficients on dummy variables for observations with missing parental health indicators not reported.
Models 1 and 2 are fixed effects (F.E.) logistic regressions with community fixed effects. Models 3 and 4
are random effects (R.E.) logistic regressions. Models 5 and 6 additionally include instrumentation for the
per capita consumption variables, using imputed wages, wages interacted with death, and assets as
instruments for consumption. Standard errors in models 5 and 6 were found by bootstrapping 100 iterations
(seed 280503 for replication).
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Table 6: Parental Death and School Dropout (ENCEL)

Dependent variable: child dropped out of school between periods = 1

Fli\l/{os(:ﬁil:)le Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
RE. F.E. F.E. R.E. R.E. R.E.-1IV R.E.-1IV
Father deceased period 1 0.664* -0.266 -0.265 -0.084 -0.078 0.006 -0.014
marginal effect dy/dx 0.016 -0.006 -0.006 -0.002 -0.002 0.0001 -0.0003
(0.290) (0.603) (0.603) (0.600) (0.600) (0.603) (0.605)
Mother deceased period 1 1.391** 1.158+ 1.164+ 1.208+ 1.213+ 1.194+ 1.205+
marginal effect dy/dx 0.033 0.028 0.028 0.029 0.029 0.029 0.029
(0.422) (0.644) (0.643) (0.638) (0.638) (0.645) (0.645)
Father deceased period 2 -0.405 0.200 0.193 0.163 0.154 0.191 0.175
marginal effect dy/dx -0.010 0.005 0.005 0.004 0.004 0.005 0.004
(0.595) (0.750) (0.749) (0.745) (0.745) (0.748) (0.748)
Father deceased period 3 -1.011
marginal effect dy/dx -0.024
(1.015)
Father deceased period 4 0.622
marginal effect dy/dx 0.015
(0.541)
Father deceased period 5 1.368*
marginal effect dy/dx 0.033
(0.566)
consumption per capita (log) basline 98° 0.017 -0.016 0.093 0.061
marginal effect dy/dx 0.0004 -0.0004 0.002 0.001
(0.077) (0.080) (0.071) (0.073)
A log monthly consumption per capita -0.099 -0.109+
marginal effect dy/dx -0.002 -0.003
(0.063) (0.063)
Consumption (log) — predicted 0.599 0.587
marginal effect dy/dx 0.014 0.014
(0.555) (0.555)
A consumption — predicted 0.330
marginal effect dy/dx 0.008
(0.769)
Observations 81314 34751 34751 47908 47908 46802 46802
Number of group(state muni local) 505 310 310 505 505 505 505
Waves of ENCEL 5 3 3 3 3 3 3
Number of dropouts 1758 863 863 863 863 863 863
Number of children with deceased fathers 302 128 128 157 157 157 157
Number of children with deceased mothers 95 42 42 45 45 45 45

Notes: Standard errors in parentheses (+ significant at 10%; * significant at 5%; ** significant at 1%).
Sample includes all children ages 6 to 12. Marginal effect dy/dx = B*(p)*(1-p), where B= estimated
coefficient, p= probability outcome variable is 1. Models 1 and 4 through 7 are random effects (R.E.)
logistic regressions. Models 2 and 3 are fixed effects (F.E.) logistic regressions with community level
effects. All models include controls for: number of household members, number of children 10 and
younger, child gender, child age categories, parental education, parental age, and wave dummies. Model 1
includes all 5 waves of the ENCEL (October 98 through November 00) plus additional controls for baseline
assets in 1997: home ownership, number of hectares of land, electricity, dirt floor and bathroom. Models 6
and 7 additionally include instrumentation for the per capita consumption variables, using income and
baseline assets (farm animals, land ownership, existence of bathroom, water and dirt floors) as instruments
for consumption.
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Table 7: Parental Death and School Entry (IFLS)
Dependent variable: child started school between 1993 and 1997 = 1

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

F.E. F.E. R.E. R.E. RE-IV RE-IV
fg;gegggcfgggd between 0.837 0.832 0.938 0.902 0.828 0.954
margimal effect dyx 0.163 0.162 0.183 0.176 0.162 0.186
0.730)  (0.726)  (0.658)  (0.660)  (0.832)  (0.848)
%‘;?Z;gefg';‘;ed between -1.150 -1.173 -1.681% -1.656* -1.588%  -1.691*
margimal effect dy/ds -0.224 -0.229 -0.328 -0.323 0310 -0.330
0718)  (0.722)  (0.668)  (0.667)  (0.788)  (0.802)
i’“}g}fgﬁ)ADL (ADL 97 - 0.117 0.045 0.725 0.701 0.700 0.059
marinal effect dydx 0.023 0.009 0.142 0.137 0.137 0.012
(1760)  (1.768)  (1510)  (1.523)  (1.944)  (2.097)
%‘D’tﬁ“gﬁ ADL (ADL97- 349 -0.398 0.176 0.114 0211 0321
marginal effect dyds -0.068 0.078 0.034 0.022 0.041 -0.063

(1315)  (1.312)  (L151)  (1.155)  (1.159)  (1.199)

1993 consumption per 0.339* 0.527%%  0.389%*  (.569%*

capita (log)

marginal effect dy/dx 0.066 0.103 0.076 0.111
(0.137) (0.163) (0.113) (0.129)
A log monthly per capita % %
consumption (1997-1993) 00’300 52 9 00’303 : 5
marginal effect dy/dx ) )
(0.137) (0.115)
éf:jicf:é‘sump“on (log) - 0.650 0.556
marginal effect dy/dx 0.127 0.109
(0.415) (0.414)
A consumption — predicted 1.486+
marginal effect dy/dx 0.290
(0.873)
Observations 2667 2667 2896 2896 2896 2896
Number of Community ID 258 258 309 309 309 309
(1993 wave)
Number of children who 2126 2126 2126 2126 2126 2126
start school
Number of children with
deceased father 1997-1993 44 44 44 44 44 44
Number of children with
deceased mother 1997- 19 19 19 19 19 19

1993

Notes: Standard errors in parentheses (+ significant at 10%; * significant at 5%; ** significant at 1%). Sub-
sample includes all children not enrolled in school in 1993 between the ages of 1 and 7. Enrollment found
by comparing enrollment status in 1993 and 1997. Excluded child age category is child age = 1. All models
include controls reported in table 5: number of household members, number of children 10 and younger,
child gender, child age categories, parental education and parental health indicators. Models 1 and 2 are
fixed effects (F.E.) logistic regressions with community fixed effects. Models 3 and 4 are random effects
(R.E.) logistic regressions. Models 5 and 6 additionally include instrumentation for the per capita
consumption variables, using imputed wages, wages interacted with death, and assets as instruments for
consumption. Standard errors in models 5 and 6 were found by bootstrapping 100 iterations (seed 280503
for replication).
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Table 8: Parental Death and Child Mortality (IFLS)
Dependent variable is child deceased between 1993 and 1997

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

F.E. F.E. R.E. R.E. RE-IV  RE-IV
fg;gegggcfgggd between -0.098 -0.140 0.014 -0.035 0.004  -0.001
marginal effect dy/ix -0.001 -0.001 20.0001  -0.0002  -0.00003  -0.00001

(1.299) (1.319) (1.128) (1.134)  (18.023)  (17.982)
%‘;?Z;gefg';‘;ed between 2.114% 2236%  2.594%% 2 587%% 2.599 2.606
marginal effect dy/i 0.015 0.015 0.018 0.018 0.018 0.018
(0.850) (0.894) (0.642) (0.648) (5.741)  (6.478)
Z;}frgﬁ)ADL (ADL 97 - 2422 2254 1795 1769 1.365 1.416
marginal effect dy/i 0.017 0.016 0.012 0.012 0.009 0.010
(5.013) (4.953) (3.844) (3.822) (4.888)  (4.848)
%‘D’tﬁ“gﬁ ADL(ADLOT- 4368+ .4.832%  -4.048%%  4041%F  5020%%  .4.982%*
marginal effect dy/dx -0.030 -0.033 -0.034 -0.034 -0.035 -0.034
(2.168) (2.193) (1.563) (1.558) (1.722)  (1.676)
izﬁiacaﬁsg‘)‘mp“on per 0475 0058 0437+  -0321
marginal offect dy/ds -0.003 -0.0004 -0.003 -0.002
(0.327) (0.401) (0.258) (0.300)
A log monthly per capita
consumption (1997-1993) 0(}60106; g%g?
marginal effect dy/dx ) ’
(0.349) (0.273)
éf:jicf:gsump“on (log) - 1591 1571
marginal effect dy/dx -0.011 -0.011
(1.001)  (1.035)
A consumption — predicted -0.169
marginal effect dy/dx -0.001
(1.127)
Observations 1042 1042 6177 6177 6177 6177
Number of Community ID
(1993 wave) 34 34 312 312 312 312
Number of deceased 43 43 43 43 43 43
children
Number of children with 22 22 112 112 112 112
deceased father
Number of children with 19 19 53 53 53 53
deceased Mother

Notes: Standard errors in parentheses (+ significant at 10%; * significant at 5%; ** significant at 1%).
Sample includes all children between ages of 0 and 10. Excluded child age category is child age = 10. All
models include controls reported in table 5: number of household members, number of children 10 and
younger, child gender, child age categories, parental education and parental health indicators. Models 1 and
2 are fixed effects (F.E.) logistic regressions with community fixed effects. Models 3 and 4 are random
effects (R.E.) logistic regressions. Models 5 and 6 additionally include instrumentation for the per capita
consumption variables, using imputed wages, wages interacted with death, and assets as instruments for
consumption. Standard errors in models 5 and 6 were found by bootstrapping 100 iterations (seed 280503
for replication).
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Table 9: Parental Death and Child Mortality (ENCEL)

Dependent variable is child deceased between two periods

Fli\l/{osier:l:)le Model 2 Model 3 Model 4 Model 5 Model 6 Model 7
RE. F.E. F.E. R.E. R.E. R.E.- IV R.E.- IV
Father deceased period 1 1.811%** 0.757 0.768 1.529% 1.536* 1.197+ 0.946
marginal effect dy/dx 0.005 0.003 0.003 0.007 0.007 0.005 0.004
(0.4406) (0.893) (0.895) (0.699) (0.699) (0.717) (0.731)
Mother deceased period 1 2.986%* 4.383%* 4.383** 3.485%* 3.485%* 3.504%* 3.619%*
marginal effect dy/dx 0.009 0.019 0.019 0.015 0.015 0.015 0.016
(0.464) (1.025) (1.024) (0.726) (0.726) (0.723) (0.726)
Father deceased period 3 1.415 2.501* 2.515% 2.686* 2.683* 2.358* 2.790*
marginal effect dy/dx 0.004 0.011 0.011 0.012 0.012 0.010 0.012
(1.036) (1.137) (1.137) (1.110) (1.109) (1.126) (1.160)
g‘;‘;ﬁ‘;?ggf“ per capita (log) -0.330 -0.355 -0.403* -0.427*
marginal effect dy/dx -0.001 -0.002 -0.002 -0.002
(0.216) (0.228) (0.185) (0.194)
?ag;tga monthly consumption per 0.063 0.071
marginal effect dy/dx -0.0003 -0.0003
(0.183) (0.180)
Consumption (log) — predicted -3.638* -3.767*
marginal effect dy/dx -0.016 -0.016
(1.633) (1.644)
A consumption — predicted 3.783+
marginal effect dy/dx 0.016
(2.285)
Observations 181871 23382 23382 100552 100552 98109 98109
Number of group(state muni local) 505 70 70 505 505 505 505
Waves of ENCEL 5 3 3 3 3 3 3
Number of deceased children 195 102 102 102 102 102 102
Number of children with deceased 504 69 69 265 265 265 265
fathers
Number of children with deceased 165 16 16 80 80 80 80
mothers

Notes: Standard errors in parentheses (+ significant at 10%; * significant at 5%; ** significant at 1%).
Sample includes all children ages 0 to 14. Marginal effect dy/dx = B*(p)*(1-p), where B= estimated
coefficient, p= probability outcome variable is 1. Models 1 and 4 through 7 are random effects (R.E.)
logistic regressions. Models 2 and 3 are fixed effects (F.E.) logistic regressions with community level
effects. All models include controls for: number of household members, number of children 10 and
younger, child gender, child age categories, parental education, parental age, and wave dummies. Model 1
includes all 5 waves of the ENCEL (October 98 through November 00) plus additional controls for baseline
assets in 1997: home ownership, number of hectares of land, electricity, dirt floor and bathroom. Models 6
and 7 additionally include instrumentation for the per capita consumption variables, using income and
baseline assets (farm animals, land ownership, existence of bathroom, water and dirt floors) as instruments
for consumption.
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Table 10: Parental Death and Child Anthropometric Measurements (z-scores) (IFLS)

Dependent variable is child z-score

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Height Height Weight Weight Weight for ~ Weight for
for Agez- for Agez- for Agez- for Age z- Height z- Height z-
score score - IV score score - IV score score - IV
Father deceased by 1997 =1 0.208 0.251 0.217 0.303 0.257 0.311
(0.153) (0.160) (0.201) (0.210) (0.216) (0.228)
Mother deceased by 1997 =1 -0.025 -0.047 -0.707+ -0.703+ -0.913* -0.942%
(0.241) (0.244) (0.415) (0.417) (0.447) (0.453)
Household consumption (log) -0.037 0.141 -0.052 0.075 0.006 0.324
(0.030) (0.205) (0.038) (0.267) (0.041) (0.290)
Number of household members (log) -0.090 -0.057 -0.083 -0.111 -0.099 0.035
(0.087) (0.168) (0.113) (0.219) (0.121) (0.237)
Number of children 10 and younger - % - s sk %
(log) -0.167 -0.144 -0.325 -0.278 -0.333 -0.253
(0.061) (0.063) (0.097) (0.104) (0.104) (0.113)
Father's ADL -0.104 -0.104 0.438 0.432 0.757** 0.735*
(0.209) (0.214) (0.272) (0.276) (0.293) (0.299)
Mother's ADL -0.280 -0.320+ -0.348 -0.374 -0.301 -0.391
(0.174) (0.177) (0.219) (0.227) (0.236) (0.247)
Year dummy 1997 =1 -0.228%** -0.282%* -0.090* -0.126 0.056 -0.042
(0.031) (0.078) (0.035) (0.104) (0.038) (0.113)
Constant -0.446 -2.419 -0.449 -1.842 -0.632 -4.149
(0.450) (2.341) (0.577) (3.033) (0.621) (3.297)
Number of Child Fixed Effects 5989 5960 5320 5294 5320 5294
Observations 10375 10261 7856 7784 7858 7786
R-squared 0.02 0.01 0.02 5294
Number of children with deceased 99 99 53 53 53 53
father
Number of children with deceased 37 37 13 13 13 13
Mother

Notes: Standard errors in parentheses (+ significant at 10%; * significant at 5%; ** significant at 1%).
Sample includes all children between ages of 0 and 10. Coefficients on dummy variables for observations
with missing parental ADL not reported. All models are linear regressions with child fixed effects. Models
2, 4 and 6 additionally include instrumentation for the per capita consumption variables, using imputed
wages, wages interacted with death, and assets as instruments for consumption.

42



Table 11: Parental Death and Child BMI (IFLS)
Dependent variable is child BMI

Model 1 Model2
Body Mass Index Body Mass Index -
v
Father deceased by 1997 =1 0.319 0.295
(0.308) (0.319)
Mother deceased by 1997 = 1 -0.843+ -0.856+
(0.494) (0.499)
Household consumption (log) 0.028 0.184
(0.060) (0.427)
Number of household members (log) -0.353* 0.041
(0.173) (0.320)
Number of children 10 and younger (log) -2.425%* -2.604%*
(0.122) (0.133)
Father's ADL -0.161 -0.087
(0.432) (0.448)
Mother's ADL -0.434 -0.554
(0.350) (0.361)
Year dummy 1997 =1 -0.170%* -0.304+
(0.062) (0.157)
Constant 18.820%** 16.811**
(0.900) (4.800)
Number of Child Fixed Effects 6177 6171
Observations 11726 11609
R-squared 0.12
Number of children with deceased father 99 99
Number of children with deceased Mother 37 37

Notes: Standard errors in parentheses (+ significant at 10%; * significant at 5%; ** significant at 1%).
Sample includes all children between ages of 0 and 10. Coefficients on dummy variables for observations
with missing parental ADL not reported. All models are linear regressions with child fixed effects. Model 2
additionally includes instrumentation for the per capita consumption variables, using imputed wages, wages
interacted with death, and assets as instruments for consumption.

43



Table 12: Parental Death and Child Wasting (IFLS)
Dependent variable — child became wasted between 1993 and 1997 =1
(weight for height z-score 93 >= -2 & weight for height z-score 97 <-2)

Model 1 Model 2 Model 3 Model 4
F.E. F.E. R.E. R.E.
Father de;ceasectl ‘tl)e/t:;vxeen 1993 and 1997 -0.240 -0.209 -0.384 0355
marginal effect dy 0011 -0.010  -0.018 0,016
(1.087) (1.092) (1.054) (1.055)
x;’;h;‘fle;;ﬁ‘;‘;bfxee“ 1993 and 1997 3.098* 3111% 2.961% 2.972%*
8 Y 0.144 0.144 0.138 0.138
(1.234) (1.237) (0.911) (0.910)
Father A ADL (ADL 97 - ADL 93) -1.363 -1.328 -2.161 -2.149
marginal effect dy/dx -0.063 -0.062 -0.100 -0.100
(1.830) (1.834) (1.777) (1.782)
Mother A ADL (ADL 97 - ADL 93) 0.418 0.407 -0.273 -0.247
0.019 0.019 -0.013 -0.011
(2.427) (2.425) (1.865) (1.866)
1993 consumption per capita (log) 0.228 0.163 0.151 0.077
marginal effect dy/dx 0.011 0.008 0.007 0.004
(0.208) (0.243) (0.176) (0.205)
A log monthly per capita consumption (1997- 0114 0.136
1993) -0.005 -0.006
marginal effect dy/dx ' '
(0.218) (0.192)
Observations 753 753 2171 2171
Number of Community ID (1993 wave) R0 R0 299 299
Number of wasted children 106 106 106 106
Number of children with deceased father 11 11 33 33
Number of children with deceased Mother 7 7 9 9

Notes: Standard errors in parentheses (+ significant at 10%; * significant at 5%; ** significant at 1%).
Sample includes all children between ages of 0 and 5 with non-missing weight for height z-score. Excluded
child age category is child age = 0. All models include controls reported in table 5: number of household
members, number of children 10 and younger, child gender, child age categories, parental education and
parental health indicators. Models 1 and 2 are fixed effects (F.E.) logistic regressions with community fixed

effects. Models 3 and 4 are random effects (R.E.) logistic regressions.
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Table 13: Parental Death and Child Stunting (IFLS)

Dependent variable = child became stunted between 1993 and 1997
(that is, height for age z-score 93 >= -2 & height for age z-score 97 <-2)

Model 1 Model 2 Model 3 Model 4
F.E. F.E. R.E. R.E.
Father de;ceased ‘tl)e/t:;vxeen 1993 and 1997 0762 0745 0586 0579
marginal effect dy 0.108 0.106 0.083 0.082
(0.547) (0.549) (0.448) (0.449)
Moth?r iecease;cllbf;\;veen 1993 and 1997 -1.191 1176 1172 1174
marginal effect dy -0.169 -0.167 -0.166 -0.167
(1.126) (1.125) (1.106) (1.106)
Father A IADL 5‘2%}697 - ADL 93) -0.601 0.613 -0.334 -0.343
marginal effect dy -0.085 -0.087 -0.047 -0.049
(1.436) (1.433) (1.286) (1.285)
MOth?rAlADLt?ZI; 97- ADL 93) 1411 -1.401 1172 1,174
marginal effect dy. -0.200 -0.199 -0.166 -0.167
(1.203) (1.205) (0.968) (0.968)
1993 consumption per capita (log) 20240+ 20206 -0.301%* -0.287*
marginal effect dy -0.034 -0.029 -0.043 -0.041
(0.129) (0.150) (0.098) (0.112)
A log monthly per capita consumption 0.056 0025
(1997-1993) 0.008 0.004
marginal effect dy/dx ’ ’
(0.127) (0.103)
Observations 1605 1605 2156 2156
Number of Community ID (1993 wave) 182 182 299 299
Number of stunted children 175 175 175 175
Number of children with deceased father 22 22 33 33
Number of children with deceased Mother 7 7 9 9

Notes: Standard errors in parentheses (+ significant at 10%; * significant at 5%; ** significant at 1%).
Sample includes all children between ages of 0 and 5 with non-missing height for age z-score. Excluded
child age category is child age = 0. All models include controls reported in table 5: number of household
members, number of children 10 and younger, child gender, child age categories, parental education and
parental health indicators.. Models 1 and 2 are fixed effects (F.E.) logistic regressions with community
fixed effects. Models 3 and 4 are random effects (R.E.) logistic regressions.
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