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�he AIDS epidemic in Sub-Saharan Africa has

already taken the lives of 18 million people,

almost all of them adults, and 28 million more

are living with HIV/AIDS. Given the high fertility

and family size on the continent, millions more chil-

dren are affected �both children who are orphaned

and other children in households that lose prime-

aged adults. Two recent World Bank publications

have highlighted the impacts and implications from

the perspectives of social protection and education

policy. Social Protection of Africa's Orphans and Other

Vulnerable Children (Subbarao and others, 2001, in this

series) documents the breadth of welfare impacts

on orphans and vulnerable children and programs

to mitigate them. The policy paper Education and

HIV/AIDS: A Window of Hope (Bundy and others

2002, World Bank Human Development Network,

forthcoming) assesses the impact of orphan status

on the supply and demand for schooling across the

continent in the context of Sub-Saharan Africa's

struggle to reach the goal of a basic "Education for

All" by 2015. Both of these studies conclude that

while the evidence of a problem is great, there are

many information gaps. Evidence for a particular

country on the magnitude and nature of the impacts

and the policy implications cannot be applied to

other countries, since they depend on the scope of

the AIDS epidemic, social structures, the distribu-

tion of poverty, existing and past safety nets, and

schooling policies. There is thus no single recom-

mended "solution" or "best practice intervention" in

social protection or education for African countries

affected by AIDS.

This study responds to the call for greater analy-

sis of the problem in different country contexts by

examining the impact of adult mortality and orphan

status on primary school enrollment in Tanzania.

Enrollment rates for both primary and secondary

schooling in Tanzania are below the average for Af-

rica and the secondary enrollment rate is among the

lowest in the world. More than 80 percent of chil-

dren who enroll in the first year of primary school

do so at ages eight and older, a year beyond the

mandatory enrollment age of seven. In the Kagera

Region, where the study took place, HIV infection

rates in the  late 1980s ranged from less than 1 per-

cent to as high as 25 percent; the AIDS epidemic had

driven the adult mortality rate to levels three times

higher than expected. The study uses longitudinal

household data from a living standards survey col-

lected on a relatively large sample, supplemented

with detailed information on the quality and avail-

ability of local primary schools. This allowed the

authors to isolate the impact of orphan status and

of the recent death of an adult net of the other fac-

tors that affect enrollment. The enrollment of or-

phans and children in households with a recent

death can be compared using statistical "controls"

to that of non-orphaned children and those in

households with no deaths.
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The authors find that the children whose enroll-

ment was most affected at the primary level were

maternal orphans and children in poor households

suffering an adult death. In the prevailing condi-

tions in Tanzania, enrollment of maternal orphans

was delayed compared to the enrollment of other

children, exacerbating the existing problem of late

enrollments. Once enrolled in primary school, or-

phans had similar enrollment rates as non-orphans;

children in this region of Tanzania hard-hit by the

AIDS epidemic, on average, did not tend to drop

out of primary school to cope with a recent adult

death. The study also offers the first evidence of

adverse impacts of adult deaths on children whose

parents are alive: the enrollment of non-orphaned

children in poor households was also delayed fol-

lowing an adult death, while this was not the case

in non-poor households. The authors point out that

there are several additional dimensions of educa-

tional outcomes that they could not investigate, in-
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cluding the impact of adult mortality on primary

completion rates and learning outcomes. The im-

pact of adult mortality on schooling outcomes at the

secondary level remains to be studied.

This study serves as an important reminder that

in many of the hardest-hit countries, the AIDS epi-

demic is exacerbating long-standing problems of

low enrollments and educational outcomes, mak-

ing their resolution even more urgent. Policies that

address the root causes of these problems, as well

as those that address the specific problems faced by

orphans and children in affected households, are

both important to improving educational outcomes

of the most vulnerable children.

Birger J. Fredriksen

Senior Education Advisor, Human Development

Africa Region, The World Bank
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he AIDS epidemic is making orphans out of

many of Africa's children, and threatens to re-

verse hard-won gains in raising school enroll-

ments. Because HIV in Africa is transmitted prima-

rily through heterosexual contact, the epidemic is

having a dramatic impact on the mortality of men

and women in their prime childbearing and earn-

ing years, doubling or tripling mortality rates of

adults 15�50 (Boerma et al. 1998).1 The combination

of high parent mortality and large family size has

produced a tragic result: one in ten African children

under the age of 15 is an orphan, having lost one or

both parents (Hunter and Williamson 2000).2

 The loss of a parent could reduce a child's chances

of starting, continuing, or completing school. Fami-

lies may be unable to pay school fees, the demand

for a child's time at home may increase, and guard-

ians may be less willing to invest in the child's long-

term welfare. Schooling has important private and

social benefits, affecting a child's long-term produc-

tivity, earning capacity, health, and well-being (see,

for example, Psacharapoulos and Woodhall 1985,

and Strauss and Thomas 1995).

The AIDS epidemic in Africa often strikes coun-

tries with already low enrollments and low incomes.

The average gross primary enrollment ratio

(GPER)�the number of children enrolled as a per-

cent of the total number of children of school age�

was only 77 percent for Sub-Saharan Africa in 1996.3

In addition, the performance of African countries

in raising enrollment rates has varied greatly. Fig-

ure 1 presents the change in gross primary enroll-

ment ratios between 1980 and 1997 for six eastern

and southern African countries with 1998 per capita

incomes ranging from $210 in Malawi to $620 in

Zimbabwe. Despite low incomes, some of these

countries have seen marked improvements in en-

rollment ratios. Both Malawi and Zimbabwe, for ex-

ample, raised their GPER to over 100 percent. How-

ever, the GPER has been stagnant in Zambia and

declined in both Kenya and Tanzania. The drop in

Tanzania has been particularly large; it now has the

lowest GPER�67 percent�of any of these coun-

tries. All of these countries are hard-hit by the AIDS

epidemic, with infection levels ranging from 8 per-

cent of adults in Tanzania and Uganda to 25 per-

cent of adults in Zimbabwe. Although AIDS may

have contributed to declines in enrollment rates

within these countries, when we look across the

countries in Figure 1, HIV infection does not appear

to be the driving force behind low enrollment rates.

In fact, with the exception of Malawi, the countries

with higher HIV prevalence have higher 1997 en-

rollment rates. Most of the differences in enrollment

rates are no doubt due to differences in income and

public spending: Zambia and Uganda spend less

than 3 percent of GNP on education, while Zimba-

bwe spends more than 8 percent.

 The international community now seems ready

to fund programs to mitigate the impact of adult

AIDS mortality, including the impact on children's

schooling (Copson 2000). Many programs have been
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launched or proposed to support the school fees,

uniforms, and other inputs of orphaned children

(Hunter and Williamson 2000, Reid 1993). However,

the evidence for the impact of adult mortality on

schooling in these countries is largely anecdotal, or

sometimes simply speculative (Gachuhi 1999). Evi-

dence is often based on nonrepresentative samples

and case studies of severely affected children, with

no control group (Kitonsa et al. 2000). Although such

adverse impacts cannot be disputed, from the pub-

lic policy perspective it is important to understand

how typical these outcomes are, which children are

most affected, and which policy instruments are likely

to have the greatest impact in raising enrollments.

 The goal of this study is to measure the impact of

adult deaths and orphan status on household deci-

sions to enroll children in primary school. We also

identify the characteristics of children with the low-

est schooling and the policy variables that will raise

enrollments. We focus on the enrollment of children

age 7�14, using data from a longitudinal household

survey conducted from 1991�1994 in Northwestern

Tanzania. We find that Tanzanian households are

coping with adult deaths by delaying enrollment

of young children (7�10), while maintaining enroll-

ment of older children (11�14). Among orphans,

only young maternal orphans are being held back�

but they eventually enroll at the same rates as other

children. The impact of a recent adult death on de-

layed enrollment depends on the economic status

of the household�that is, children in low-income

households have delayed enrollment following an

adult death, while the enrollment of children in

better-off households is not affected.

The sequence of this paper is as follows: Follow-

ing this Introduction, Section II provides an over-

view of the factors that affect school enrollments and

the channels through which adult deaths can have

an impact. Section III describes the setting and the

dataset. Section IV presents descriptive and multi-

variate regression results on the determinants of

school enrollments. Finally, Section V summarizes

the findings and discusses the policy implications.
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 1 In Sub-Saharan Africa, 55 percent of adult HIV infections are
among women (UNAIDS 2000).

 2 In some cases,  war has also elevated the adult mortality rate
and created many orphans.

 3 The gross primary enrollment ratio is defined as the number
of children enrolled in primary school as a percent of all chil-
dren of primary school age.  It can exceed 100 percent because
many children enrolled in primary school are older than they
should be for that grade, because of delayed enrollment and
repetition.  The net enrollment ratio is the ratio of the number
of children enrolled and of primary school age as a percent of
all children of primary school age.

.
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chooling is both an investment and a con-

sumption good. It represents an investment

by parents in the future productivity and

earnings of children, which affects the well-being

of both parents and children in the long run. To the

extent that parents also receive direct utility from

the satisfaction of having "educated" children, it can

also be seen as a consumption good. The factors af-

fecting parents' decisions to enroll their children will

include the costs and benefits of schooling, both now

and in the future, and household budget con-

straints. Specifically, this includes:4

� The intrinsic value parents place on an "education"

� The expected long-run benefits of schooling, in

terms of increased earning capacity and employ-

ment opportunities

� The quality of schooling available, which affects

the economic "returns" that can be expected from

an additional year of instruction

� The household's current income and its ability to

borrow for school expenses against future earnings

� The parents� or guardians' assessment of the

child's innate ability

� The value of the child's time in productive activi-

ties inside and outside the home (his/her "oppor-

tunity cost" of schooling)

� The other costs of schooling, including school fees,

uniforms, the costs of other schooling inputs, and

the availability of schools.

�
Enrollment decisions will depend on the intrinsic

value of schooling to parents, the expected long-run

benefits of schooling, the quality of schooling,

household income or ability to borrow, and the

child's innate ability�the higher these factors, the

higher the enrollment rate. But, higher schooling

costs and a high value on the child's time in the

present will also likely reduce enrollment.

Adult deaths affect enrollment decisions through

their impact on this same set of variables. For ex-

ample, when an adult dies, household income may

be lower, and the remaining members may be un-

able to afford school fees, uniforms, or text books�

even if they think that schooling is a good invest-

ment. When an adult contracts a fatal illness, the

opportunity cost of the child's time may also in-

crease: the child may be needed to care for the pa-

tient or replace the patient in different economic

activities. As a result, the child may attend fewer

hours or drop out of school; or, young children may

either be delayed in their enrollment or never en-

roll at all. In a broad sense, high adult mortality from

AIDS may indirectly affect the schooling calculations

of households without deaths�both by altering the

scarcity of different kinds of labor (raising the wages

of jobs in which there is insufficient manpower) and

by affecting the parents' calculations of their

children�s probability of survival into prime-aged

adulthood. If parents believe that their children are

unlikely to survive into early adulthood, they might

make fewer investments in child schooling.



�IMPACT OF ADULT MORTALITY ON PRIMARY SCHOOL ENROLLMENT IN NORTHWESTERN TANZANIA

0

10

20

30

40

50

60

70

80

90

100

Burkina Faso 1993 Cote d’Ivoire 1994 Kenya 1993        Tanzania 1994     Uganda 1995       Zimbabwe 1994     

Both alive

Paternal orphan

Maternal orphan

Both dead

�������!
"��	��
��������
�#��	��$���
����
���$��������%�&

���������������	�����	
����	����� �!�"#�

Figure 2 presents enrollment rates for children 7�

14 by orphan status, drawing on data from the De-

mographic and Health Surveys (DHS) for six Afri-

can countries in the early 1990s. The extent to which

one-parent or two-parent orphans are under-en-

rolled compared to children with living parents

depends on the country. Two-parent orphans are

substantially under-enrolled in Burkina Faso, Côte

d'Ivoire, and Kenya.5 A striking fact about Figure 2

is that the differentials in enrollment among or-

phans are swamped by the overall pervasive un-

der-enrollment (especially in the Francophone

countries), even for children with living parents.

This under-enrollment is even more shocking at the

secondary level (not shown).

Few studies have measured the impact of orphan

status on enrollment and simultaneously examined

the impact of other important determinants. Lloyd

and Blanc (1995) use a multiple regression model

that controls for living standards to predict the en-

rollment rates of children aged 10�14 in seven Afri-

can countries (Cameroon, Kenya, Malawi, Namibia,

Niger, Tanzania, and Zambia). They could not find

a statistically significant impact of being a maternal

orphan or a paternal orphan on school enrollments

in Tanzania, which had a lower enrollment rate than

all of the other countries except Niger. However, in

Kenya there was a statistically significant but rela-

tively small difference in enrollment between pa-

ternal orphans (89 percent) and children with liv-

ing fathers (93 percent). In Malawi, the differences

were statistically significant and large, with mater-

nal orphans having a 20 percent lower enrollment

rate than children with living mothers (47 vs. 67

percent) and paternal orphans with a 7 percent

lower rate than children with living fathers (60 vs.

67 percent). Kitonsa et al. (2000) study a sample of

orphans in Entebbe, Uganda (with no control group

of children with living parents) and find that their

enrollment rate (88 percent) was higher than the

national average, which they credit to the traditional

extended family, the government universal primary

enrollment plan, and, possibly, nongovernmental

organizations (NGOs) operating in the area.6 In a

study in three districts of Western Kenya, Conroy et

al. (2000) found lower enrollment rates among or-

phans than non-orphans and, among orphans,

lower rates among AIDS orphans.7
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4 In most countries enrollment up to a certain level of schooling
is mandated by law. However, in countries like Tanzania that
do not have sufficient resources to provide an adequate
school infrastructure, these legal constraints can be considered
non-binding.

5 The differentials in enrollment between orphans and non-or-
phans may also be affected by the presence of local public or
private programs already targeting orphaned children for
schooling subsidies. Note also that even in a large national
sample, the number of two-parent orphans is very small. In
the 1991�92 national Tanzania DHS, for example, among the
10,027 children 7�14, only 69 were two-parent orphans.

6 The area was also semi-urban, which could account for higher
than average enrollment rates.

7 The differentials in enrollment were quite large in this study,
but no information is available on the way in which the
sample was selected. Of the 2,847 children in the study, 43 per-
cent were AIDS orphans, 18 percent were orphans due to
other causes, and 40 percent were non-orphans; it is not
known the extent to which children in each category might be
representative of the larger population of children. However,
over half of the AIDS orphans in the sample were two-parent
orphans, which is a much higher rate than found in the gen-
eral population of orphans. Thus, it is difficult to generalize
the results of this study.
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�anzania is a low-income East African country

(1998 GNP/capita of $220) where, in the early

1990s, 51 percent of the population was living

below the poverty line. The net primary enrollment

ratio (NPER)�taking into account only children of

primary school age�was only 48 percent in 1997,

among the lowest in Africa, having declined from

68 percent in 1980. Current enrollment ratios for both

primary and secondary education in Tanzania are be-

low the African average, and its secondary education

enrollment ranks among the lowest in the world.

The Tanzanian education system consists of a

seven-year primary school cycle, followed by four

years of lower secondary and two years of upper

secondary school.8 Government runs virtually all

the primary schools, and primary schooling is com-

pulsory. Children are expected to start at age seven,

but in fact 84 percent start later. The average age at

first enrollment for girls is about nine years old, and

for boys is nearly ten. There are both supply-side

and demand-side explanations of late enrollment.

On the one hand, because of overcrowding, school

authorities often first admit the oldest children who

have not yet enrolled. On the other hand, parents

often keep their younger children out of school to

help with household tasks. Focus group studies

have suggested that parents enroll their daughters

earlier, so that the girls may complete primary school

before reaching puberty; enrollment of sons is de-

layed in order that they be of working age when

they finish primary school. Poorer children are more

likely to have delayed enrollment (Mason and

Khandker 1997).

There is a national diagnostic examination at the

end of standard 4, midway through primary school,

to determine whether the child is ready to advance

to standard 5. About 80 percent of the children are

allowed to continue, 15 percent repeat standard 4,

and 5 percent drop out. Because of the late starts

and repetition, children may be quite old when they

complete primary school. In 1992, 16 percent of chil-

dren enrolled in standard 7 were 17 years of age or

older. Drop out rates are also high: of the cohort

entering standard 1 in 1984, 42 percent dropped out

before reaching standard 7. Access to secondary

schools is restricted, and admission is governed by

the results of an examination. On average, 5�7 per-

cent of children who complete standard 7 are ad-

mitted to a government secondary school. Second-

ary enrollment rates, therefore, are extremely low�

a gross secondary enrollment ratio of only 6 per-

cent in 1997. The quality of schooling and educa-

tion infrastructure have been deteriorating rapidly

(Omari and Mosha 1997; Roy-Campbell 1992;

TADREG 1993), and only recently has the private

sector been encouraged to expand provision of sec-

ondary education. Parents are increasingly reluctant

to send their children to school, given the low ex-

pected returns coupled with the cost of schooling

and the opportunity cost of children's time

(TADREG 1993). Using data from the 1990/91 Labor

Force Survey, Mason and Khandker (1997) estimated
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that the average return per year of primary school

in Tanzania was only 7.9 percent, which they assert

is low compared to other developing countries.

A previous study of the determinants of enroll-

ment using the nationally representative Tanzania

Human Resources Development Survey (THRDS)

found that enrollment in 1993�94 was not strongly

influenced by the monetary costs of schooling (Ma-

son and Khandker 1997). The Universal Primary

Enrollment (UPE) fee charged at the time of the first

wave of the survey used in this paper in 1991�92

was 200 Tanzania shillings (Tsh), or about 91 cents

(US).9 The schools retain this fee and use it to finance

an annual school plan approved by the school com-

mittee (E. Malangalila, personal communication).10

The 1993�94 THRDS found that uniforms were 48

percent of primary school costs, followed by contri-

butions and fees (20 percent), and supplies (20 per-

cent) (World Bank 1999b).

����������	

The Kagera Region of northwestern Tanzania has

been especially hard-hit by the AIDS epidemic.

Kagera is located on the western shore of Lake

Victoria, bordering Uganda to the north and

Rwanda and Burundi to the west (Figure 3). Its over-

whelmingly rural population (1.3 million in 1988) is

primarily engaged in producing bananas and cof-

fee in the north and rain-fed annual crops (maize,

sorghum, cotton) in the south. A population-based

seroprevalence survey of the region's population in

1987 found levels of HIV infection among adults

ranged from less than 1 percent in the rural south-

ern part of the region to 10 percent in the rural north,

and 24 percent in the regional capital of Bukoba. In

addition to the AIDS epidemic, the region suffered

considerably from the 1979 war with Uganda and

from an infestation of pests and diseases that re-

duced banana output. At the time of the survey, HIV

infection rates in Kagera were higher than in the

rest of Tanzania. In addition, orphan rates were at

least one-third higher than the national average

(based on DHS data), and primary and secondary

school enrollment rates were below the national

average. Within Kagera, the net primary rate fell

from 58 percent in 1978 to 44 percent in 1988, with

essentially no difference by gender (TADREG 1993).

����
������

We use the Kagera Health and Development Sur-

vey (KHDS), a longitudinal socioeconomic survey

of more than 800 households, conducted from 1991�

94 throughout the region (see Ainsworth et al. 1992

and World Bank 1993). The KHDS household

sample was stratified based on the agro-climatic fea-

tures of the region, levels of adult mortality in com-

munities, and indicators of elevated adult illness or

mortality. The survey aimed to interview each

household four times, at 6�7 month intervals. Of the

816 households initially selected, a total of 757 com-

pleted all four waves of the survey. Households that

moved out of the sample were replaced, so that a

total of 915 households were interviewed. The

KHDS household questionnaire is based on the

World Bank's Living Standards Measurement Sur-

vey, modified for a longitudinal research design to

explicitly capture the impact of adult mortality. In

addition to collecting detailed measures of house-

hold consumption expenditure and income, as well

as information on all individuals who died in a re-
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cent time period, the survey inter-
viewed each household member to
obtain demographic characteristics,
survivorship of parents, labor force
participation and economic activities,
acute and chronic health conditions,
school enrollments, migration, and
fertility. The KHDS also surveyed
community leaders and all primary
schools in the survey cluster. (The
questionnaire and research design
are described in Ainsworth et al.
[1992]).

This study uses the sample of chil-
dren aged 7–14 from all four waves
of interviews, from September 1991
to January 1994. However, because
some households dropped out of the

particularly two-parent orphans. The prolonged ill-
ness and death of a prime-aged adult can also affect
the schooling of other children in the household not
orphaned. In Sub-Saharan Africa, high levels of child
"fostering" result in many children living in house-
holds of relatives other than their parents, even
when both are alive (Ainsworth 1996).13 Often, fos-
tering is linked to schooling decisions—for ex-
ample, children might be sent to live with relatives
who are closer to schools or have access to better
quality schools (Gould 1985, Saint-Vil 1985). Thus,
deaths in the host household have the potential to
disrupt the schooling of both the family's own chil-
dren and co-resident foster children.

Demographic characteristics of the children

Among the children in the KHDS sample, nearly
three-quarters reside with at least one parent, but
fewer than half (42 percent) reside with both par-
ents (Figure 4). Almost one in five children aged 7–
14 (19 percent) does not live with a parent, although
one or both parents are alive. This reflects a high
degree of child fostering. Eight percent of children
7–14 were two-parent orphans. Young children are
significantly more likely to live with both parents
than children 11–14 years. By gender and by eco-

Figure 4
Distribution of children 7–14 by living arrangement

survey and some joined to replace them, we will—
for the purposes of comparing the indicators for chil-
dren between the first and last interview—restrict
ourselves to the 1,213 children 7–14 in the 757
households interviewed four times.11 We select
seven years of age as the lower bound, since this is
the age at which children are legally supposed to
enroll in primary school, which lasts seven years.
Many children over the age of fourteen are still en-
rolled in primary school because of repetitions and
late enrollment. However, many will also be en-
rolled in secondary school, which in Tanzania in-
volves more restricted access and a different set of
policy variables. Therefore, we restrict ourselves to
analyzing essentially primary enrollment for chil-
dren aged 7–14.

We study the impact of two measures of adult
mortality on current school enrollment: (1) whether
the child is an orphan, and (2) whether any prime-
aged adult household member (15–50) has recently
died (in the past 6–7 months).12 By definition an or-
phan has lost the person(s) likely to be most con-
cerned with his/her welfare. If other relatives do not
receive the same satisfaction or benefits from invest-
ing in the schooling of a child that is not theirs, then
orphans may have permanently lower enrollment,
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nomic status of the households, we do not see sig-

nificantly different patterns in living arrangements.

 Of the children 7�14 in the first wave of inter-

views, 17.2 percent had lost their fathers, 11.1 per-

cent had lost their mothers, 7.9 percent had lost both

parents, and 63.6 percent had two living parents.

Paternal orphan rates are substantially higher than

maternal orphan rates because men have higher

mortality than women of the same age and fathers

are typically older than their spouses. Orphan rates

increase with the age of the child, and rates for the

KHDS sample are more than twice as high as would

be observed in a non-stratified random sample (Fig-

ure 5). This reflects the project's sampling strategy

of over-sampling households at risk of an adult

death. Fifteen percent of children were living in

households in which an adult household member

aged 15�50 died in the twelve months before the

first interview.14
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In parallel to the household sur-

vey, the KHDS also conducted,

a longitudinal survey of the

sixty-two primary schools serv-

ing the forty-nine communities

from which the KHDS sample

was drawn (Koda and

Ainsworth 1995). The quality of

schools across all districts was

low. At least some schools in ev-

ery district had crowding prob-

lems, and more than half of the

schools (59 percent) had fewer

blackboards than classrooms.

The student/teacher ratio was

high everywhere except in the

schools in Bukoba Urban district, and mean class size

per school in wave 1 was 41. There was a shortage

of even the most basic and crucial textbooks

(Kiswahili and math)�on average, nearly four chil-

dren had to share a single Kiswahili and a single

math book, and often parents had to buy the texts.

Among students 7�14, 79 percent reported some ex-

penditures on books and other school supplies in

the twelve-month period before the first KHDS in-

terview. Almost all schools reported an annual UPE

fee of 200 Tshs ($0.91) (Koda and Ainsworth 1995).

About one in six schools exempted destitute pupils

from paying, and one in four if the child was or-

phaned. The share of schools with exemptions was

surprisingly low, given the severity of the AIDS epi-

demic in the region. This may be because the fees

were low compared to other school costs, such as

uniforms. Among children 7�14 enrolled during the

first wave of the KHDS, school fees accounted for

3.4, and contributions to the school development

fund and UPE fund accounted for 16.9 percent of

annual school expenditures per child respectively.
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8 The material in this section is drawn from an excellent review
of the education sector by the World Bank (1999b).

9 The dollar-Tanzanian shilling exchange rate rose from 219 Tsh/
$ in 1991 to 509 Tsh/$ in 1994. In this paper, we use the 1991
exchange rate of 219 Tsh/$ because our descriptive statistics
are for expenditures in the past twelve months of household
interviewed in late 1991 and early 1992.

10  Since the early 1990s, the UPE fee has been raised to 2000
Tshs.

11 Because some of the 757 households interviewed four times
never had a child under 15 during the survey, the total num-
ber of households from which the sample of children are
drawn is only 553. The statistics presented here describe the
original sample; they have not been weighted to represent the
Kagera Region.

12  The variable to indicate the past death of a prime-age adult
household member applies to the six months preceding the
first interview in the data set and then any such death be-
tween survey rounds, which were 6�7 months apart.

13  In Tanzania, about 16 percent of all households had a foster
child�a child with one or more living parents who was not
living with either of them (authors' calculations, 1996 DHS). In
Côte d'Ivoire, one in five children 7�14 is living away from
two living parents, almost always living with relatives, and
many are residing with grandparents (Ainsworth 1996). A
quarter of Ivorian households had a foster child living with
them, and 19 percent had sent a child 7�14 to live elsewhere.
Lloyd and Blanc (1995) found in seven African countries that
20 �51 percent of children 6�14 were living in households
headed by someone who is not their parent.

14  Of the 131 adults 15�50 who died from six months before the
first wave until the end of the survey, 46.6 percent were re-
ported by relatives to have died of HIV/AIDS. Other reported
causes of death were: "other illness" 25.2 percent; malaria 4.6;
TB/other communicable disease 3.1; diarrhea 2.3; accident 0.8;
childbirth 0.8; witchcraft 3.8; other cause 1.5; and don't know
9.9 percent.
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mong the children in the sample, 58.3 per-

cent were enrolled in school at the time of

the first wave of the KHDS household sur-

vey.15 There was no difference in the enroll-

ment rate for boys and girls, which is consistent with

other evidence for primary enrollment in Tanzania

(Figure 6). Enrollment rates increased with age un-

til ages 11�15, when they reached a plateau of about

80 percent; thereafter, enrollment rates dropped

sharply. On average, children who were enrolled

spent 23.8 hours in school during the seven days

before the interview. The mean number of hours

among those enrolled did not differ across children

by gender, but increased with the age of the child,

from 19.2 hours for children 7�10 to 25.8 hours for

those 11�14.

In Figure 7, we divide children in two groups ac-

cording to the value of their household's assets per

capita.16 Those residing in households with less than

the median value of assets per capita (that is, the

lower 50 percent) are labeled as children in "poor"

households, and those with more than the median

as "non-poor." Children in poor households are less

likely to be enrolled than children from non-poor

households. Children 7�10 living in non-poor

households had enrollment rates one-third higher

than those in poor households. This gap persists for

older children, where 68 percent of poor children

are enrolled compared to 84 percent of non-poor

children. This is consistent with evidence that en-

rollment rates are positively correlated with expen-

�
diture quintiles (World Bank 1999b) but not consis-

tent with the findings of Mason and Khandker (1997),

who found no statistically significant correlation be-

tween household consumption and enrollment.17
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Figure 8 shows enrollment rates by orphan status.

Fewer than 40 percent of children 7�10 are enrolled.

Maternal orphans have the lowest enrollment rate

(31 percent), but there is no statistically significant

relation between orphan status and enrollment in

this two-way tabulation. Enrollment rates among

the children 11�14 are about twice as high, but still

less than 80 percent. Among children 11�14, enroll-

ment rates for two-parent orphans (65 percent) are

14 percentage points lower than for children with

living parents (79 percent). This difference is statis-

tically significant but does not remain in multivari-

ate regression results when household assets and

other individual and household characteristics are

controlled for.

In combining orphan status with a measure of

household wealth, we find that the most disadvan-

taged group is orphans in poor households (Figure

9). Household wealth raises the enrollment rate of

orphans, though their enrollment is still lower than

that of non-orphans. Orphans in non-poor house-

holds have higher enrollment rates than non-or-

phans in poor households. This pattern is observed

among both groups of children, but among children

11�14, household wealth seems to almost com-
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pletely compensate for orphan status because the

enrollment rate for orphans and non-orphans in

non-poor households is very similar. Among chil-

dren 11�14 in poor households there is a much larger

gap in enrollment between orphans and non-orphans.

The death of other adult members in the house-

hold can also affect enrollment rates. Figure 10 com-

pares enrollment rates at the first and last KHDS in-

terview among children in two groups of house-

holds�those that experienced a prime-aged death

during the KHDS survey and those that did not. The

enrollment rate in wave 1 for children in households

that eventually experienced a death during the sur-

vey is slightly higher in the first interview than for

children in households with no adult death during

the survey (62 vs. 58 percent ). By the last interview,

enrollment rates for both sets of children had in-

creased by more in the households without an adult
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death, and they are roughly equal. This increase is

probably because wave 4 occurred at a slightly dif-

ferent time of the school year. Without accounting

for other differences, children in households with

an adult death during the panel survey do not have

higher dropout rates, or even lower enrollment rates.18

The death of a female adult may have a different

impact on enrollment than male deaths. First, chil-

dren may be closer substitutes for female labor in

the household, particularly in rural Tanzania where

the formal labor market is dominated by men. Sec-

ond, if women are stronger proponents of school-

ing for children, then their presence may be an im-

portant determinant of enrollment. This is consis-

tent with evidence found in other studies of Tanza-

nia (Al-Samarrai and Peasgood 1998, Mason and

Khandker 1997), as well as other parts of Africa

(Tansel 1997, Glick and Sahn 2000), that the mother's
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presence (and her own schooling) is a stronger de-

terminant of child schooling than the presence of

the father. Using data only from the first wave of

interviews, enrollment rates for children 7�10 in

households with a female adult death in the previ-

ous twelve months (18 percent) are half the enroll-

ment rate than that among children experiencing

no female deaths (39 percent), and this result is sta-

tistically significant. For older children, the differ-

ence in enrollment is small and not statistically sig-

nificant. The lack of such a gap for older children

suggests that the impact of female death is through

delayed enrollment into primary school for children

7�10 years.19

���������������������

The analysis of the impact of orphan status and

deaths on enrollment is complicated by the fact that

households of different economic status are not

equally likely to experience a death nor are they

equally likely to enroll their children. In fact, HIV

infection in eastern and central Africa appears to be

positively correlated with socioeconomic status

(Ainsworth and Semali 1998; World Bank 1999a). If

we compare the completed schooling of parents

who died and parents still alive of children 7�14 in

the Kagera data, for example, the orphaned

children's deceased parents had higher average

schooling than did the living parents of non-or-

phaned children.20 If those with higher socioeco-

nomic status also tend to have higher enrollment,

then orphans and children in households with an

adult death might well have higher enrollment than

children with living parents. To understand the

short-run impact of deaths and orphan status, we

need to look at changes over time and control for

socioeconomic status.

In order to isolate the impact of orphan status and

adult death, we need to address other factors that

simultaneously influence the decision to enroll chil-

dren. In our empirical models, we regress the de-

pendent variable, whether or not a child is currently

enrolled in school, on a set of exogenous explana-

tory variables likely to affect child schooling.21 The

explanatory variables in the regression represent the

factors affecting enrollment in the economic model

in Section II:

� Demographic characteristics: age, gender, relation

to the head of the household (head's child/ grand-

child)

� Characteristics of the household head: age, gen-

der, years of schooling22

� Characteristics of the parents: mother's schooling,

father's schooling
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� Household assets: logarithm of the value of house-

hold assets per capita, quality of housing (whether

the dwelling had a non-dirt floor)

� Opportunity cost of the child's time: hectares of

land owned by the household

� Adult mortality: orphan status of the child,

whether a prime-aged adult died in the house-

hold in the six months before the first interview

or between waves of the survey

� Availability and quality of schooling: distance to

the nearest secondary school, whether any pri-

mary school in the community exempts orphans

from paying school fees, the mean number of

blackboards per classroom, the mean number of

students per math textbook, the mean number of

teachers per class

� Community variables: district of residence, urban

residence, 1991 adult mortality rate in the com-

munity as measured by the KHDS enumeration.

In addition to these explanatory variables, we in-

cluded numerous interactions to assess whether the

impact of different determinants varied according

to the orphan status of the child or the event of an
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adult death.23 The regressions also controlled for the

month of the interview, since enrollment can also

be affected by school vacations and seasonal de-

mand for child labor. Throughout all four waves of

the survey, including households seen fewer than

four times, we analyze the enrollment decision us-

ing 4,872 observations on 1,743 children.24 (Appen-

dix I shows variable definitions, their means, and

standard deviations.). We have analyzed the results

for the entire sample and for younger (7�10) and

older (11�14) children separately.

The determinants of enrollment among younger

and older children are quite different and yield in-

sights into parents' or guardians' decisions concern-

ing delayed enrollment and dropping out (Table 1).

The results indicate that households cope with adult

mortality through delayed enrollment of young

children, and that they "protect" the enrollment of

other children already enrolled. Maternal orphans

7�10 and children in households with an adult death

in the past six months have roughly a 10 percent-

age point lower enrollment rate, compared to chil-

dren who are not maternal orphans or had no re-

cent adult death. The impact of a recent death de-

pends on the economic status of the household.

Children in households with low quality housing

(with a dirt floor) that had a recent adult death have

lower enrollment, while the enrollment of children

whose households have better housing is unaffected

by an adult death. However, these impacts basically

delay enrollment. Neither orphan status nor adult

deaths significantly affect the enrollment of children

11�14, and this result holds even if we do not con-

trol for the household's economic status. There is

no evidence that the enrollment of these older chil-

dren in primary school is permanently affected by

orphan status or that they are dropping out follow-

ing an adult death.

The results also highlight key factors that deter-

mine whether a child will ever enroll. The mother's

schooling (irrespective of whether she is alive) and

household assets raise the probability of enrollment

of children of all ages. The father's schooling raises

enrollment probabilities for older children (11�14),

but only if the father is alive, which we interpret to

mean that the children of more educated, living fa-

thers are less likely to drop out. For children of all

ages, the schooling of the head of the household

has a strong positive effect on the probability of

enrollment, equal to the mother's schooling for

younger children, and twice as large as the mother's

schooling for older children. Children of the head

or grandchildren of the head have no lower prob-

ability of enrolling at an early age, but older chil-

dren who are the child or grandchild of the head

have an enrollment rate about 10 percent higher

than children related in other ways to the head. This

contradicts the widely held belief that children left

in their grandparents' care will receive less school-

ing or may otherwise be disadvantaged. Interactions

between the child's orphan status and a grandpar-

ent as household head were not statistically signifi-

cant, indicating that orphans in households headed

by a grandparent are no worse off in terms of pri-

mary schooling than other children in households

headed by a grandparent. There was no relation

between living in a female-headed household and

enrollment when the samples are broken down by

age group. But when all children are considered as

a group, children in female-headed households are

(weakly) more likely to enroll than those in male-

headed households. Girls are no less likely to enroll

than boys, at all ages.

These results for younger children are consistent

with the evidence discussed earlier that Tanzanian

parents frequently delay their children's enrollment.

Since we have controlled for household wealth, we

conclude that the reason for delayed enrollment of

orphans does not relate to the ability to pay school-

ing costs but is an independent effect linked to be-

ing an orphan. The results offer evidence of some

of the other reasons parents cite for delaying en-

rollment: (a) children are more likely to have de-

layed enrollment if the household owns more land,

particularly for boys; (b) children in rural areas are

more likely to enroll late than children in urban ar-

eas. Once in school (ages 11�14), however, neither

land ownership nor urban residence affects enroll-

ment decisions.
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 These results attest to the high opportunity cost

of children's time and substantiate the report in fo-

cus group interviews that parents delay enrollment

of young children so that they can help on the fam-

ily farm (World Bank 1999b). The number of stu-

dents who must share a textbook�an indicator of

crowding as well as quality�significantly deter-

mines the enrollment of young children, but not

older children. Crowding is another frequently cited

reason for delayed enrollment in Tanzania.

The farther away the nearest secondary school is,

the less likely are boys and girls of all ages to be en-

rolled. This may reflect parents or guardians' assess-

ment of the probability that, having completed pri-

mary school, the child will be able to continue. Two

indicators of the quality of schooling�the number

of blackboards per class and the number of teachers

per class�were positively related to enrollment of

older children but not younger children. We inter-

pret this as evidence that older children in better-

quality schools are less likely to drop out. The crowd-

ing and school quality variables have a larger im-

pact on the enrollment of girls than of boys.

The result that adult deaths do not seem to affect

the primary schooling of older children challenges

the widespread (but mostly speculative) literature

pointing to school dropouts as a coping mechanism

(e.g., Barnett and Blaikie 1993; Hunter and

Williamson 2000). While this survey took place in

the early 1990s, parts of the Kagera Region were al-

ready experiencing a tripling of the adult mortality

rate in some areas, as measured crudely by the 1988

census and the research team's enumeration in 1991.

What can account for this unexpected result? We

have two hypotheses.

First, adult mortality may have no effect on the

enrollment of primary students because children 7�

14 may not have much of a role in coping with the

impact of a death. The opportunity costs of the

child's time may not be that much greater follow-

ing an adult death if they are not good substitutes

for adults in productive activities�so there may be

no pressure to withdraw from school. Alternatively,

primary-school aged children can live at home, per-

form chores, care for the sick, and go to school. Ad-

ditional time spent on these activities can be taken

from leisure and need not involve dropping out of

school, even if the demand for their time increases

following an adult death. Results on children's par-

ticipation rates in coping and economic activities

seem to confirm this. Overall, children 7�14 had very

low participation rates in caring for the sick and

mourning (Table 2). About half engaged in farming,

housework, and collecting firewood, and three-

quarters fetched water. However, there are no sub-

stantial differences by orphan status.

 But in households with an adult death, children's

participation in housework rose between the first
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and last wave (from 51 to 59 percent) compared with
children in households without an adult death (51
to 53 percent). Breaking this down by age group,
the participation rate of younger children in house-
work rose substantially in households with an adult
death (from 29 to 44 percent) while that for older
children was much higher but almost unchanged
(from 69 to 72 percent). Participation rates in mourn-
ing and funeral activities rose for children in house-
holds with an adult death (from 3 to 8 percent) but

stayed the same (4 to 3 percent) in households with-
out an adult death. Multivariate analysis found that,
following an adult death, children did not signifi-
cantly change the number of hours they spend in
the activities (Beegle 1999). Thus, the evidence sug-
gests very little adjustment on average of children's
use of time following an adult death, except for an
increase in housework for children 7–10.

A second hypothesis is that the older children 11–
14 are already receiving targeted financial assistance
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Figure 11
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from relatives, government, or nongovernmental or-

ganizations (NGOs) for the costs of schooling, mut-

ing the differentials in enrollment between orphans

and non-orphans. Among the children in the house-

holds visited four times who were attending school

during the first interview, 12.1 percent received

schooling assistance from individuals outside the

household, 30.4 percent received assistance from or-

ganizations, and 38.9 percent received assistance

from either source.25 Schooling assistance from out-

side organizations was more likely to be received

by orphans, especially two-parent orphans, while

the share of children who received assistance from

individuals outside the household was essentially

no different among orphans and children with liv-

ing parents (Figure 11). This pattern is the same for

children 7�10 and 11�14, although the older chil-

dren are slightly more likely to receive assistance

from organizations than the younger children; how-

ever, assistance is no more likely to be targeted to

orphans. Multiple regression analysis has confirmed

the higher probability of orphans receiving school-

ing assistance than non-orphans. Indicators for the

wealth of the household were generally not linked

to receiving assistance from either source. Further-

more, while children in households that eventually
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suffered an adult death were initially less likely to

receive schooling assistance than children in other

households, the percent receiving schooling assis-

tance by the last wave increased considerably and

was higher than in households without an adult

death (Figure 12).26 This suggests that children in

households with an adult death were also being tar-

geted for schooling assistance, either by relatives or

organizations.

 In addition to direct assistance for schooling,

about 40 percent of children 7�14 were living in

households that received outside assistance from

government or NGOs in the twelve months prior

to wave 1. Children living in these households were

more likely to be enrolled than children in house-

holds not receiving assistance (Figure 13). In house-

holds receiving assistance, orphans were in fact

equally if not more likely to be enrolled than chil-

dren with two living parents. In households not

receiving assistance, orphans were less likely to be

enrolled than children with living parents. Note,

however, that assistance to the household is not the

only determining factor in school enrollments, since

even in households receiving assistance, fewer than

three-quarters of children are enrolled.
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 15 Current enrollment includes children who may not have ac-
tually attended in the last week (due to school vacation, holi-
day or illness, for example), but are otherwise considered to
be "in school."

 16 Household assets include the total value of financial and
physical stock of all household members (savings, durable
goods, land, farm buildings and equipment, livestock, busi-
ness assets, dwellings, stocks of unsold crops, and business
inventory), as valued by respondents.

 17 However, here we use assets (wealth), not household con-
sumption, because the latter was deemed to be more easily
influenced by expenditures related to adult deaths.

 18 This result points up one of the confounding factors in ana-
lyzing the impact of adult deaths when those deaths are not
completely exogenous. Most studies that have examined the
socioeconomic correlates of HIV infection or AIDS deaths in
Sub-Saharan Africa have found a positive correlation between
socioeconomic status and HIV or AIDS death (see the review
in World Bank 1999a). For this sample, prime-aged adults who
die of AIDS are more likely to be educated and be in non-farm
occupations (Ainsworth and Semali 1998). Without the help of
panel data, it is extremely difficult to disentangle the negative
effects of death in better-off households.

 19 However, the impact of a female adult death in the past six
months, in the multivariate analysis using all waves of data is
not statistically significant.

 20 In the first wave of observations, for example, the mean years
of completed schooling was roughly one year higher for the
deceased mothers of maternal orphans (4.68 years) compared
to children whose mothers were alive (3.57 years). Likewise,
the deceased fathers of paternal orphans had more schooling
(5.82 years) than the living fathers of non-orphans (5.09 years).

 21 We use a maximum likelihood probit statistical model for en-
rollment regressions, with robust standard errors to account
for the multiple observations of some children.

 22 Parents' schooling was collected for all children, even if the
parents were dead.

 23 In different specifications, orphan status was interacted with
mother's schooling, father's schooling, grandchild of the head,
school availability and quality variables. Adult death was in-
teracted with assets, housing characteristics, and availability
and quality of schooling.

 24 Of the 1,743 children, 748 were seen four times, 285 were
seen three times, 315 were seen twice and 395 were seen once.
Children were seen fewer than four times if they turned 7 or
15 during the survey, entered or left the sample. In addition,
some households moved away and were replaced by new
households, neither of which were seen all 4 waves.

 25 On average, schooling assistance from private individuals in
the past twelve months was 1,073 Tshs (US $4.90) per recipi-
ent. Most of the children receiving assistance from an organi-
zation (62.3 percent) received assistance directly from the
school. The amount received from schools was small, how-
ever�only 270 Tshs (US$ 1.23) in the prior year. Contributions
toward schooling, in cash or in kind, from organizations,
amounted to 1,898 Tshs (US$8.67) per recipient.

 26 The reference period for assistance in the last wave is 6�7
months (since wave 3), while for the first wave it is the past 12
months.



�
�������	��

s AIDS continues to elevate adult mortality

rates, there is a growing concern about the

fate of orphans. In this study we explore one

dimension of this impact�their schooling. School-

ing is an important investment in children's future

productivity and well-being. However, the school-

ing of orphans and other children in homes with

an adult death is threatened because families af-

fected by an adult death may be less able to afford

direct and indirect costs of schooling, and the child's

opportunity cost of time may rise in household and

farm activities. In this paper, we assess whether or-

phans or children in households with an adult death

are less likely to be enrolled in primary school. The

data come from the Kagera Region of Tanzania,

which at the time of the study was the area of Tan-

zania hardest hit by the AIDS epidemic, with adult

mortality rates three times higher than would nor-

mally be expected. We draw on a sample of children

ages 7�14, the main years for primary school enroll-

ment. These data provide some advantages in ad-

dressing this issue, including a relatively large

sample of orphans, detailed information on primary

schools, and multiple observations on households

and children. This allows us to examine enrollment

before and after an adult death occurs in the house-

hold. Moreover, these data allow us to compare a

representative sample of orphans with a represen-

tative sample of non-orphans.

�
We find that Tanzanian households are coping

with adult deaths by delaying enrollment of young

children (7�10), while maintaining enrollment of

older children (11�14). Among orphans, only ma-

ternal orphans are being held back. The practice of

delaying enrollment of primary-aged children is

already the norm in Tanzania; studies have found

that over 80 percent of primary-aged children have

delayed enrollment. The reasons why schooling is

delayed are well known: the opportunity costs of

the children's time, overcrowding in schools, low

returns to primary schooling, and limited opportu-

nities for secondary schooling. Multivariate results

found that these same factors are affecting enroll-

ment decisions in our sample. However, controlling

for these factors and for household wealth, we find

that maternal orphan status and adult deaths have

a separate and independent effect on delayed

schooling of the youngest children. We find no evi-

dence that older orphans (11�14) or older children

in households with an adult death drop out of pri-

mary school. The lack of correlation between orphan

status and enrollment for older children is consis-

tent with other research for Tanzanian children 10�

14 nationwide, based on DHS data (Lloyd and Blanc

1995). Children and orphans in households headed

by grandparents are equally likely to be enrolled as

children of heads of household, and more likely to
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be enrolled than children in households headed by

relatives other than the parent or grandparent. Thus,

the concern that Tanzanian children's schooling may

be sacrificed if they are raised by grandparents

seems to be unfounded, at least with respect to pri-

mary schooling.

We have suggested several explanations for these

findings. First, household coping mechanisms may

buffer any long-term impact on enrollment. Ex-

tended families and support networks may be ef-

fectively fostering children or transferring resources

so that children can stay in school when a death

occurs. Second, the opportunity cost of time of the

children in school may be less than anticipated. We

find an increase in participation rates in house-

work�only for the youngest children�consistent

with their delayed enrollment. The participation

rates of children 11�14 in most activities are unaf-

fected by either orphan status or an adult death.

These results are for primary schooling only�the

impact of adult deaths on secondary enrollment,

which is very much constrained in Tanzania, must

yet be studied. In addition, children in secondary

school are much older, and the opportunity cost of

their time is greater in the event of an adult death.

Third, targeted assistance from organizations to or-

phans and households with a death may help keep

children in school. Among the children currently

enrolled, we do find that orphans were significantly

more likely to be receiving assistance from organi-

zations (but not from individuals) for schooling

costs. However, many orphans do not receive assis-

tance, while many non-orphans do receive assis-

tance. Assistance also seems to be targeted to house-

holds with an adult death, although not exclusively.

Disentangling the role of school assistance in en-

rollment is on the agenda for future research.

The number of children attending primary school

in Tanzania is low and has been in decline for many

years, even before the AIDS epidemic. Nearly half

of the children of primary school age are not en-

rolled, one of the lowest primary enrollment rates

in Sub-Saharan Africa. Since most children will only

receive primary school, parents and guardians typi-

cally enroll them late, a situation exacerbated by

crowding and low school quality. However, most

children do eventually enroll; those who do not are

generally the poorest children.

 Our study has shown factors that are likely to

reduce delayed enrollment and dropout rates at the

primary level. These include better access to second-

ary schooling, reduced crowding of classes, better

quality of physical facilities (such as blackboards),

and a higher teacher-class ratio. In terms of pro-

grams for the schooling of orphans and children in

households with an adult death, we have shown

that AIDS mortality occurs in both poor and non-

poor households, and that those in non-poor house-

holds are already in a position to cope. Thus, pro-

grams linked to the impact of adult mortality must

target children in the poorest households.

 However, given the low investment in and qual-

ity of primary schooling in Tanzania, policies must

address the relative costs and impact of raising en-

rollments via targeted transfers to orphans com-

pared to improvements in school quality, and bet-

ter access to secondary schooling. The latter strat-

egy would not only raise enrollments but also raise

the returns to schooling by improving its quality for

all children, including orphans. It conceivably could

have a larger impact on the welfare of orphans than

targeted transfers or subsidies to attend low-qual-

ity, crowded schools with limited opportunities for

secondary schooling. The results also remind us to

resist the temptation to search for a single policy

solution for all countries. Each Sub-Saharan coun-

try starts with a different level, quality, and history

of school enrollment, which means that the best re-

sponse to the impact of AIDS on child schooling may

be the one that is country-specific.
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