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The impact of policies that increase access to schooling to children in developing countries
is mediated by household responses that distribute educational investments across existing
and future children. Compensatory behaviors redistribute household resources away from
targeted children, whereas reinforcing behaviors move resources towards those children. Un-
derstanding these household responses is important both for the design and the evaluation of
schooling policies, but they are often difficult to cleanly identify in the evaluation of standard
schooling policies. In this paper, I study an unusual UPE reform which abolished elementary
school fees for up to four children per household in Uganda, with families paying fees on each
additional child. Depending on the composition of children and their age at the onset of the
reform, the policy generates costs for primary school that vary both within and across house-
holds. I find that children that are eligible for the tuition waiver but live in households with
ineligible siblings complete fewer years of schooling. This is consistent with a reinforcement
behavior which favors younger children. I also find that parents facing eligibility constraints
on future children respond by reducing the likelihood of additional births by 6.8 percentage
points. The paper thus shows that parents respond strongly to relative prices of schooling.
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1 Introduction

Policies targeting household investments in children are mediated by household intra-allocation
decisions. Parents can reinforce the policy by directing household resources towards the tar-
geted child, or can compensate by moving those resources away from the targeted child and
towards other members of the household. Patterns of substitution and compensation can also
be shaped by long-term household fertility responses, which shift resources between existing
and future children. The presence of these responses can have important implications for
policy evaluation, as they can generate spillovers between “treated” and “untreated” popula-
tions. Yet, the empirical evidence measuring within-household policy responses is thin. The
main reason for this is that conclusively identifying these responses is difficult as it requires
policies that are inframarginal within the household.

In this paper, I study how families respond to polices that change the cost of school-
ing children in the household. I present detailed evidence of intra-household reallocations
following a large schooling reform in Uganda. In 1997, the government of Uganda adopted
a Universal Primary Education (UPE) policy which abolished elementary school fees and
drove up the enrollment of children in primary school. While the main impact of this policy
was a massive increase in enrollments for all primary school-aged children (Deiningen, 2003),
the implemented policy had an important and unique feature: tuition waivers were provided
only to up to four children in a household, with additional enrolled children required to
pay the tuition fee. This cap on tuition waivers introduces some very useful variation in
the cost of education, both across and within households. Most obviously, households with
fewer than four children (thus unconstrained by the policy) paid no tuition, whereas large
(constrained) households with more than four children faced tuition costs. Less evidently,
households with similar sibship size and child composition but different sibship age could
face different schooling costs, as these costs varied with both the number and age of their
children. Finally, the policy also introduced variation in costs within households: any child
(born or yet to be born) with four or more older siblings who benefitted from the tuition
waiver faced full tuition costs on their primary schooling. These policy-induced differences
in costs can be used to better understand how education investments are distributed across
children facing different costs within the household.

I use the tuition waiver eligibility requirement to identify how families respond to school-
ing costs along two dimensions: the number of children they have, and the amount of school-
ing they provide to their offsprings. Using birth histories from the 2000 DHS dataset, I
reconstruct detailed families structures at the onset of the 1997 policy reform. Based on
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the age and number of children, I then generate a measure of household exposure to tuition
costs in 1997. The measure of exposure I define allows me to control for an extremely rich
set of household demographic controls. In the first part of the paper, I consider whether
years of schooling for (older) primary school aged children who are otherwise eligible for free
education respond to the presence of (younger) ineligible siblings. In a regression setting I
show that years of schooling fall with exposure. Each additional (younger) sibling above the
eligibility cutoff reduces the years of completed schooling by 0.11 years, consistent with the
idea that households transfer schooling investments from high cost older children to lower
cost younger children. While the “ineligible” cohort of children is too young at the time of
the survey to study, the result is consistent with reinforcement, as older children leave school
to maintain the eligibility to their younger siblings. The measured effect is quite substantial
in magnitude: among UPE eligible households, the UPE reform raised child schooling by
an average of 0.4 years; thus, each additional ineligible sibling wipes off a full quarter of the
UPE eligibility benefit.

Having demonstrated that parents realign schooling towards the young, I next study
fertility responses, which I measure by the likelihood that an additional child is born between
the implementation of the policy (in 1997) and the survey interview (in 2000 or 2001). The
theoretical prediction is that, for families where the eligibility constraint is already binding,
additional children raise the cost of schooling for the household: their presence increases the
number of ineligible children by one. These households are expected to have fewer additional
children. Testing this prediction is made somewhat difficult by the fact that fertility in
constrained households is quite high: families with many children tend to continue to have
more children. To resolve this issue, I identify a set of control households interviewed as part
of the 1995 DHS and whose family structures are similar as those in 2000. After controlling
for these omitted factors using a generalized difference in difference approach, I show that
sequential fertility fell among households facing this constraint by 6.3 percentage points,
corresponding to an estimated 8.3% reduction in the overall likelihood.

While the explicitly inframarginal policy studied here is unique to Uganda, there are
some general lessons that can be derived from it. Many small and large scale human cap-
ital interventions in poor countries are implicitly inframarginal : vouchers supporting girls
education (Baird et al., 2011), provision of school uniforms to children currently enrolled
in secondary school (Evans et al., 2008), or child sponsorship programs (i.e., Wydick et al.
(2013) and Wydick et al. (2017)). The evaluation of these types of programs is generally
based on random or quasi-random assignment of eligible children to the policy, and com-
paring those assigned to the treatment to those assigned to the control. However, average
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treatment effects incorporate (often unobserved) household investments in those children. To
the extent that treated households reinforce the policy by shifting resources towards eligible
children, regression estimates based on comparisons between eligible and ineligible children
may overestimate the impact of the policy.1 Secondly, experimental results often do not
include household fertility responses, especially in cases where the evaluation period is too
short or the sample size too small. The paper suggests that, at least in places with high
fertility rates, these fertility effects may be an important outcome of a schooling intervention.

This paper makes several contributions to our understanding of household responses to
economic policies. It speaks most directly to the large intra-household allocation literature,
starting with Becker and Tomes (1976) whose model indicated that parental human capital
investments reinforce differences in the endowment of children, while compensating the less
endowed progeny through transfers. Behrman et al (1982) developed a more general model in
which households’ wealth limits parental investments and transfers; when capital markets are
imperfect, parental behavior might be either compensating or reinforcing of child differences.2

Empirical work has focused on understanding how parental investments in schooling differ
between children of different ability (i.e., Akresh et al. (2012) etc.) or parity (Ejrnæs and
Pörtner, 2004). This literature often finds patterns in the data that are consistent with
reinforcing behaviors. An unsettled debate in this literature is whether these reinforcing
behaviors are driven by (real or perceived) differences in the rate of return of human capital
investments across children, or by differences in the costs of those investments across the same
children. In our paper, we show that (policy induced) monetary costs play an important role
in shaping these decisions.

The second major contribution of the paper is that it demonstrates that fertility is an
important margin of adjustment. This point was recognized as a possibility in the intra-
household literature (see, for instance, Behrman 1997 and even Becker and Tomes (1976)
which considered the two issues separately), but few papers have tried to shed light on the
two issues at once. Ejrnæs and Pörtner (2004) is an important exception: they present a
model of endogenous fertility to explain birth order patterns, in which sequential fertility
was determined by the quality of existing children.

1 The problem is particularly relevant in papers like Wydick et al. (2013) that compare siblings above and
below age eligibility cutoffs .

2 Another way to pose the question is to ask whether parents are motivated by efficiency or equality
concerns when deciding on resource allocations between their children ( Frijters et al 2013, Becker and
Tomes 1976; Behrman et al. 1982; Rosenzweig and Schultz 1982). It is harder to determine whether the
compensating behavior documented in this paper is due to an equality concern: it is possible that parents
do respond to an increase in schooling costs by shifting away from all schooling investments, which would
be consistent with an efficient response if schooling investments are complementary.
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The rest of the paper is organized as follows. Section 2 provides background information
on the Uganda UPE reform, and provides insights on the identification strategy adopted in
the paper. Section 3 describes the regression strategy and the data used. Section 4 is divided
in two parts: the first shows how the policy affected schooling decisions, while the second
focuses on fertility. Section 5 concludes.

2 UPE Policy

The Universal Primary Education policy was announced by President Museveni during the
launch of his presidential election manifesto on March 27, 1996, in which he committed to
abolish school fees, PTA fees and building fees (Museveni, 1996). Having won the elections in
May of that year, president Museveni implemented the campaign promise and abolished fees
starting in January 1997. The results were immediate: demand for primary school increased,
and hundreds of thousands of new pupils joined the school ranks. Deininger (2003) reports
that years of schooling increased by XXX. To manage the growth, Uganda embarked in a
significant campaign of school construction and teacher training and hiring. Despite these
investments, the quality of education rapidly declined, as pupil-teacher ratios shot up and
undertrained teachers were placed in front of students.

Despite the policy objective of “[providing] Basic Education (Primary Education) to all
Ugandan children of school-going age” (MoE&S (1998)), the UPE policy restricted fee waiver
eligibility to four children in an household, with the limit applied per family “once in a lifetime
or until change of policy” (MoE&S (1998)). This limit operated through the school budget:
the government transferred an annual “capitation grant” to each school equivalent to 5,000
Ugandan Shillings (UGX) per eligible child in grades one to three, and 8,100 shillings per
eligible child in grades four through seven. Schools did not receive a capitation grant for
ineligible children, whose school fees remained a responsibility of the household. To maintain
policy compliance, schools categorized children as being “under UPE” or not, and parents
transferring pupils from one school to another had to produce letters from previous schools
specifying the status of the child (MoE&S (1998)).

It should be highlighted that the limit of four children per household was part of Mu-
seveni’s re-election campaign promise (Museveni (1996)). Based on his speech, it appears
that the motivation for such a limit was to reduce the costs of the policy.3 This element of

3 In his 1996 speech, Museveni highlighted these costs: “Now, we think we can tackle some of the costs
of education with our improved performance in tax collection... If you have more than four children, you
will pay only their school fees but not PTA or building fees. In this way we shall be able to send as many
children as possible to school.”



2 UPE Policy 6

UPE became controversial. Civil society called the government to eliminate the eligibility
requirement during the National Conference on UPE in 1998 (MoE&S (1998)). The require-
ment was instead reaffirmed and codified. By 2003, however, the government of Uganda had
abolished this requirement.

2.1 UPE Eligibility and household composition

The objective of this paper is to understand how households redistribute schooling invest-
ments across existing and future siblings after changes in schooling costs. To do this, I use
the fact that the UPE eligibility rule was binding only for some children in some households;
otherwise similar households faced different schooling costs. Figure 1 illustrates the eligi-
bility policy for three hypothetical families. The figure represents sibship composition at
the onset of the policy in 1997. For simplicity, assume that the observable characteristics of
the three households are otherwise the same–they reside in the same community, and have
similar socioeconomic characteristics–with the only observable variation being the structure
of the family (sibship composition). The top row represents a household with four children
aged 8 through 15. All are eligibile to attend school under UPE. The middle row represents
the same four children; however, this time they have two younger siblings (a boy, aged 6,
and a girl, aged 3). This household is thus subject to the eligibility cutoff: the four oldest
children are UPE eligibile, and under the intended policy would attend school for free, while
the two younger children are UPE ineligible, and would have to pay for primary school (once
they are of school-going age). Note that the four older children are, in principle, just as
eligible for UPE as those in the first row. However, because they reside in a household with
two UPE ineligible siblings, the amount of schooling they receive under UPE is dependent
on household allocations decisions. Another difference is that these four eligible children
have a higher number of siblings, making them conceivably different along other unobserved
characteristics. Finally, consider the household in the last row. It includes six children, with
a similar age structure and composition to the one in the middle row. While observable
characteristics between the two families are very similar, a remaining key difference is that
the two older children in the bottom row are 17 and 19 at the onset of the UPE; thus,
they are too old to qualify for primary school. For this reason, the school aged children in
that household do not face eligibility constraints, whereas those in the middle row live in a
household with those constraints.

Denote by Nh the number of schooling age children or younger in household h, and by
N t

h the number of children who are above the eligibility cutoff and who are subject to paying
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Figure 1: UPE eligibility scheme

Age 3 Age 6 Age 8 Age 11 Age 13 Age 15

Age 3 Age 6 Age 8 Age 14 Age 17 Age 19

Age 8 Age 11 Age 13 Age 15

tuition amount A. The average (per child/year) schooling cost faced by household h can
thus be written in the following way:

Th =


AN̄h

Nh
if N t

h > 0

0 Otherwise

The average cost masks differences in costs across siblings. If parents continue to send all
eligible children to school, then tuition costs will fall upon the youngest cohort. Note that
this strategy is not necessarily the least-cost option: conditional on schooling being free,
young children have more years of school ahead of them relative to their older siblings, and
a tuition waiver is thus more valuable to them. In other words, the opportunity cost of
schooling is higher for older children than for younger children. While parents do not have
the possibility of choosing the identity of the child benefitting from the waiver, they can
reallocate towards the young by pulling their older siblings from school.
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3 Empirical approach

The empirical strategy relies on identifying household level variations in expected tuition
costs Th that arise because of subtle differences in the composition of the household, and
study whether school attainment and fertility respond to this variation in tuition cost.4

To avoid endogenous household structure responses to the policy, the strategy relies on
household composition in 1996, prior to the implementation of the policy, and restricts the
analysis to households with only one mother.

I use birth histories of mothers interviewed in the 2000/2001 round of the Demographic
Health Surveys to construct Th in 1996. For each mother, I add the number of children who
were (1) already born in 1997, (2) still alive in 2000, and (3) not older than 15 in 1997 (or
18 at the time of the survey), to arrive at the total number of schooling age children (i.e., in
the nominator of Th)5. I then count the number of school-eligible children that exceed the
cap to arrive at the nominator of Th.

Construction of Th relies on the assumption that children up to the age of 15 in 1997 are
eligible for free primary school tuition. Note that primary school runs from age six to age
13; however, primary schools in Uganda enroll children with many different ages in the same
grade, and it is not uncommon for teenagers to be still in primary school.6 Table 1 tabulates
the proportion of children enrolled in primary school by age in 1995, before the policy was
implemented. The likelihood of being enrolled in primary school falls steeply around age 14
and 15, justifying the age cutoff used in the paper.

Schooling investments To estimate the effects of schooling costs on the number of com-
pleted years of schooling, I use information on schooling attainment of existing household
members from the DHS. For each child child i in household h residing in community c, I run
the following regression:

Sihc = α0 + α1Th +Xiβ
i +Xhβ

h +Dhγ + δc + εihc (1)

where Sihc is years of completed schooling, Xi includes a number of child-level controls
4 The average number of children facing tuition costs is not the only way to measure differences in costs

faced by households. An alternative measure is simply the number of children ineligible for free primary
school, N̄h. The two measures are highly correlated (corr = 0.98), and using N̄h in place of Th leads to very
similar results. Model selection measures (AIC and BIC) are also almost identical across the two models.

5 Show mortality of children occurs before entering primary school.
6 The DHS 2000/2001 report states that UPE eligibility was limited to children up to age 15; while

regulations from the Ministry of Education (CITE) do not include this age limit, it is quite possible that a
formal age eligibility was specified in other regulations.
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(age fixed effects, gender, and birth order); Xh includes household controls (household size,
mother’s schooling and age cohort fixed effects, age and sex of household head and wealth in-
dex); and Dh includes a number of additional demographic controls, which will vary between
specifications. The inclusion of community fixed effects δc captures any community-level ef-
fect of UPE including differences in school access or quality.

The objective of the regression is to identify the reallocation of resources between high
cost and low cost children. In order for the coefficient of interest, α1, to capture this, two
identification concerns must be addressed. The first concern is that the variable Th is corre-
lated with unobserved factors that shift the demand for schooling. Since Th is constructed
from demographic characteristics, these omitted factors are likely associated with demo-
graphics. Fortunately, the construction of Th allows for the inclusion of a demanding set
of demographic controls. Three separate sets of controls Dh are sequentially included: in-
dicators for number of boys and girls in the household; fixed effects that control for each
possible boy-girl combination; and fixed effects that control for each possible boy-girl-mother
age cohort combination. (In the latter case the regression compares schooling for families
all having two boys, three girls, and mothers aged 35-40, but having different values of Th.)
Every indicator is constructed by including all children ever born to a mother. Note that
the variation in Th is not completely absorbed by these fixed effects, because Th depends on
a very particular combination of recent births. To verify that the strategy is valid, I will
also run (1) on data preceding the 1997 reform. If Th conditional on Dh identifies the policy
response only, then the placebo regression should estimate α̂1 = 0.

The second identification concern is that α1 may capture two elements of the schooling
response to changes in the average tuition cost faced by household: the reallocation of
resources across children facing different costs (which is of primary interest in this paper);
and a standard “law of demand” response, thereby children facing higher tuition costs receive
less schooling. To eliminate the latter response, the sample is limited to children who are
UPE eligible: absent manipulation of eligibility by parents, children in the sample have fewer
than four older siblings who were of primary school age. Thus, all children in the sample are
eligible to attend schooling for free.

Fertility Regression (1) uses child-level data. The estimation of fertility responses requires
the use of mother-level information. Specifically, the outcome of interest is whether a woman
m aged 15-49 residing in community c gave birth to an additional child between the onset
of the policy, in 1997, and the date of interview in 2000 or 2001. A regression strategy
equivalent to (1) would thus be:
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Fertmhc = α0 + αf
1Th +Xhβ

h +Dhγ + δc + εihc, (2)

where Fertmhc is an indicator for a birth between January 1997 and October 2000 (a
period covering 46 months). Identification of the estimate αf

1 is complicated by the fact that
the variable Th selects households that have a high fertility rate; thus, unobserved factors like
fecundity might be driving a positive correlation between the dependent and independent
variables. To solve this problem, I use birth records from the 1995 wave of the Demographic
Health Survey to construct a comparison group that preceded the policy. Our estimation
strategy relies on the following generalized difference in difference linear probability model:

Fertmhct = αf
1PostUPEt × Tht +Xhtβ

h +Dhtγ + δct + εihct. (3)

The difference in difference estimate αf
1 identifies the level shift caused by the interaction

between a dummy variable identifying women interviewed after the reform (PostUPE) and
the measure of exposure to the eligibility cap. The matrix of controls Xh includes mother
and other household controls as in regression (1).

Sample construction To arrive at the final sample used in this analysis, I impose sev-
eral sample restrictions. In the schooling regressions, I limit the sample to children aged 7
(when they can enter primary school) to 16, when many children start exiting the household
and transition out of primary school. This eliminates approximately 27,000 observations.
Because households tend to be large and complex, I also restrict the analysis to those house-
holds having only one woman aged 15 to 45 with children. This excludes 3,159 observations
from multigenerational households (both mothers and grandmothers) and households with
multiple families living under one roof for which it is unclear how the cap would apply. Fi-
nally, I drop 1,945 children whose mothers do not belong to the household. This excludes
some categories of children who are always UPE eligible (orphaned children and employees)
as well as foster children, who (arguably) need to meet eligibility criteria.7 What’s left is a
dataset with 5,731 observations.

Note that the demographic controls and the variable Th are constructed from the birth
files, and not the household roster files. The reason for this is that many children leave
the household after age 16 and do not appear in the household roster. Thus, many eligible

7 A possible response to the eligibility cap is, indeed, the fostering of children from households facing a
cap to those who are not; Robustness check which include these children are included in the appendix and
FIND THIS AND THAT.
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children in 1997 are likely missing in the 2000/2001 household roster.

Description of the data and summary statistics The dependent variable of interest
Th takes five possible values: Th ∈ {0, 0.2, 0.33, 0.43, 0.5}. Figure 2 reports the empirical
distribution of these values in the DHS 2000-2001 sample of children. 60% of children do
not live in households facing an eligibility constraint. The remaining do have a sufficiently
large number of young children to make some of them ineligible for free tuition.

Table 2 reports the summary statistics of the constructed dataset. A few of these variables
need some comment. Approximately 7% of children in households in the sample have more
than four older eligible siblings and are therefore potentially ineligible; these children are
excluded from the analysis (although their inclusion does not influence the results). The
mean value for the variable Th is 0.094. Other notable variables are the two main outcome
variables: years of schooling completed by a child, and additional fertility. Children in the
sample (aged 7-16) have on average 3 years of schooling (88% of them are still in school),
and 65% of mothers gave birth to at least one more child between the policy implementation
and the survey.

4 Results

4.1 Schooling outcomes

Estimates of α1 from regression (1) are provided in table 3. All regressions focus on the
sample of children who are eligible to receive the tuition waiver. The first regression in
column 1 includes only child and household controls; column 2 adds village fixed effects;
columns 3-5 include three separate sets of demographic controls; in column 3, those are fixed
effects for the number of children in the household, the number of boys, and the number
of girls. Column 4 includes a more demanding set of 65 family structure fixed effects, each
corresponding to a particular combination of boys and girls. In this specification, variation
in Th comes from the fact that, within households with a certain sibship combination (for
example, four boys and two girls, for a total of six children), some children will have aged
out of primary school in some households but not in others. Column 5 includes mother
age-boy-girl combinations.

In all regressions, the coefficient estimate α1 is negative; as controls are included, they
become more negative and more statistically significant. Column 5, which corresponds to
the preferred specification, provides an estimate that hovers around -1, significant at the 5%
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level. The interpretation of this estimate is that schooling for unconstrained children falls
by 0.11 years for each additional sibling gained above the cutoff of four.8 To gain a better
appreciation of the magnitude of this effect, it is helpful to compare it against the schooling
response to UPE among UPE eligible households. Controlling for child and household char-
acteristics, children who benefitted from UPE increased schooling by 0.4 years after three
years (see appendix table 9 for estimates). Thus, UPE eligibile children in households facing
an eligibility cutoff see 27% smaller gains from UPE for each additional ineligible sibling.

Figure 3 reports the estimated coefficients of a regression where Th is interacted with the
age of the child in 2000. While the coeffient estimates are not always individually significant,
the pattern they provide is clear: estimates are close to zero for young children below the
age of 10. This is to be expected as the value of the tuition waiver is high for these children,
and the presence of younger, ineligible siblings does not seem to impact education outcomes
for them. At higher ages estimates turn negative. The estimates are especially negative for
14 and 16 year olds.

Placebo regressions Once concern with the table above is that the exposure variable Th
might be correlated with household unobservable characteristics that are also associated with
low schooling. One way to establish whether this is the case is to run an identical placebo
regression on a sample of children in the pre-policy period. Table 4 provides the results of
the same regressions that appear in table 3 using data from the 1995 rounds of the DHS. If
these omitted factors were important, then we would expect negative coefficient estimates
on our policy variable. The coefficient estimates are positive but statistically insignificant
throughout, suggesting that, if anything, having children who would not be eligible under the
(future) policy is indicative of greater investments in schooling. Note also that, in the last
column, the coefficient estimates are very close to zero; the extensive demographic controls
are thus able to control for these omitted factors quite well.

Other schooling outcomes One possible explanation for the decline in the years of school-
ing is that parents are pulling children out of school, in which case one should expect that
variables associated with school dropout are worse for exposed children. In table 5 I thus
consider a number of variables associated with lack of attendance: never enrolled (column
1), child is currently in school (column 2), child competed primary school (column 3) and
child started secondary school (column 4). The latter two regressions are estimated over

8 Note that Th increases from 0 to 0.2 with the first child above the cutoff, from 0.2 to 0.33 with the
second, and so on. On average, the increment is equal to 0.11.
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the relevant sample of children who are old enough to complete primary and start secondary
school. All relevant coefficients are estimated with significant noise, and none reach any level
of statistical significance.

Heterogeneity in the estimates Next, I break down the data in various subsamples to
understand whether these effects are heterogeneous along observable dimensions. I report
these results in table 6. The first two columns report results for the urban and rural subsam-
ple respectively. It is immediately clear that the response to the policy is coming entirely
from the urban sample, where the coefficient estimate is large (-1.64) and highly significant.
While the coefficient estimate for the rural sample remains negative, it is much smaller in
size (-0.34) and statistically insignificant. A related result comes from breaking down the
results by wealth levels: estimated coefficients become more and more negative at higher
wealth quantiles.

The difference in response between urban and rural areas (or rich and poor) is likely due
to a number of potential factors. It may be the case that the policy was not enforced as
strongly in rural areas as in urban areas; this explanation, however, does not address the
differences by wealth. Alternatively, rich and urban households responded more strongly to
the policy. One possible reason for this is that these subpopulations were more likely to
substitute public schooling with private. Finally, it is possible that the lack of significance
is driven by measurement error: with average years of schooling much lower in rural areas
and among the poor, many older children that are counted as UPE eligible may not have
attended schooling following the reform. This would lead to an overestimate of the number
of UPE ineligible children in poor and rural households, thus leading to a downward bias in
the estimate reported in column 2.

Columns 6 and 7 report results for mothers with primary education or less, and for more
educated mothers. Surprisingly, given the results discussed above, coefficient estimates are
larger for less educated mothers. Educated mothers do not seem to engage in the same
patterns of substitution across siblings. However, the hypothesis that the response is the
same as mothers with at most primary education cannot be rejected.

Sex of child Another measure of heterogeneity comes from the gender of the child. Do we
see a difference in the treatment of boys relative to girls? Table 7 suggests that the answer
is a qualified yes. When using our second set of demographic fixed effects, the estimated
coefficient is -0.56 for boys, and almost twice as large for girls (-1.03). However, the difference
in coefficients is not statistically significant. Note further that any difference disappears with
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a more demanding set of demographic controls. This does suggest that sibship composition
is an important driver of inequality between boys and girls in the household.

4.2 Fertility

Table 8 reports the results on maternal fertility. Column 1 reports the result of equation
(2), the cross-sectional regression. The coefficient estimate is a precisely estimated 0.258,
indicating that households with more ineligible children have a much higher likelihood of
having an additional child in the months following the implementation of the policy. Given
that the exposure variable is indicative of households with frequent pregnancies, it is possible
that this variable is correlated with fecundity or preference for large families. To identify
these factors net of the schooling policy, column (2) runs the regression using DHS data
from 1995. The dependent variable considers whether a birth occurred between January
1991 and October 1994. Thus, it covers the same months as in column 1, but the years
under consideration precede the policy. The independent variable (fraction of UPE ineligible
children) is constructed the same way as in column 1. The coefficient estimate from the
regression is a precisely estimated 0.84. Given that the policy was not a factor in 1995, it is
thus clear that households with ineligible children are characterized by high fecundity and a
high rate of growth in family size.

To control for these omitted factors, the remaining columns in the table report results
from a difference in difference specification in which households interviewed in 1995 serve as
control for household interviewed after the implementation of the policy. Among households
with family structure that makes them subject to the eligibility cap, the likelihood of an
additional birth fell after the policy is implemented. The point estimate from column 5
(which includes the most demanding set of controls) suggests that each additional child
reduces the likelihood of an additional birth by 0.78×0.11 = 0.064, or 6.4 percentage points.
To put this figure in perspective, consider that, when considering the 1995 data only, the
likelihood of an additional birth among eligibility-constrained households (Th > 0) was 0.77.
A 6.4 p.p. reduction corresponds to 0.77× 0.064 = 8.3% reduction in this likelihood.

5 Conclusion

Wittingly or unwittingly, many human capital policies favor some siblings over others. Schol-
arship programs targeting girls increase the cost of schooling for boys relative to girls; child
sponsorships lower the cost of sponsored siblings relative to those not sponsored, and so
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on. Even programs that are not intended to generate differences within the household could
generate those differences. To give a simple example that is closely connected to this paper,
UPE policies reduce schooling costs for young children, relative to the older siblings.

This paper demonstrates that, at least in Uganda, households do respond to relative
price changes by shifting schooling investments away from relatively more expensive children.
The paper studies a UPE reform that eliminated tuition fees for up to four children in the
household in Uganda; households with more children were required to pay tuition for each
additional ineligible child. Three years after the reform, UPE eligible children had 0.11
fewer years of schooling for each ineligible sibling in the household, corresponding to 27%
reduction in the expected gains from the UPE reform. This is consistent with substitution:
tuition waivers are less valuable to older (eligible) children than to their younger siblings.
Substitution occurs also in relation to the unborn: since each additional birth increases
the overall costs of schooling to the household, the reform is associated with a reduction
in subsequent fertility among households already constrained by the UPE eligibility cutoff,
relative to households that are not constrained. Specifically, for each additional ineligible
child in the household, the likelihood of an additional birth in the three years following the
policy falls by 6.3 percentage points, or 8.3% of the mean birth rate among the constrained
population in the pre-policy period.

The possibility of large household reallocations has always posed some challenges to policy
evaluation. This paper highlights that these reallocations can be quite large, and may also
include fertility responses. While the focus here has been on primary school investments, it
is important to note that reallocations can occur in other human capital domains, such as
health investments or the allocation of labor. As data requirements for these domains go
beyond what is available in the DHS, we leave these to future work.
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Table 1: Enrollments by grade and age in 1995

Age Enrolled Years of schooling if in school
of child in primary 0 1 2 3 4 5 6 7
6 44.8 77.0 20.3 2.4 0.3 0.0 0.0 0.0 0.0
7 63.0 61.3 29.7 7.9 0.7 0.1 0.3 0.0 0.0
8 72.5 42.7 33.7 16.4 6.2 0.9 0.1 0.0 0.0
9 77.8 28.1 26.0 26.6 13.7 4.8 0.6 0.1 0.0
10 78.9 15.8 24.2 27.1 19.0 10.4 2.4 0.5 0.2
11 82.3 9.6 18.2 22.8 23.8 17.1 6.5 1.4 0.3
12 77.0 5.1 13.5 19.5 23.9 18.7 13.4 3.9 1.4
13 69.2 2.7 5.6 13.5 20.2 22.9 17.6 12.0 3.3
14 61.9 1.1 3.9 10.2 12.3 20.5 19.1 19.4 8.4
15 46.0 1.9 1.6 5.2 9.8 13.3 19.0 25.5 13.6
16 24.7 1.0 1.0 2.9 6.0 11.4 14.2 18.0 15.2
17 14.9 0.5 0.5 0.5 2.3 6.9 8.7 19.3 17.4
18 8.2 0.0 0.5 1.9 4.2 4.2 7.0 10.3 11.7
19 6.1 0.0 1.6 0.0 1.6 4.8 7.2 7.2 12.0

Data from the 1995 DHS. The column “enrolled in primary” presents the fraction of children who are
currently enrolled in school and whose schooling attainment is “incomplete primary” or less, by child age.
The remaining columns report the proportion of children by age and years of school completed, conditional
on being currently enrolled in school (including secondary school.)
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Table 2: Summary statistics

VARIABLES N mean sd
Child vars
child after cutoff 5,731 0.0717 0.258
frac. UPE ineligible 5,320 0.0904 0.135
child age 5,320 11.25 2.893
child sex 5,320 1.504 0.500
birth order 5,320 2.157 1.043
Household vars
number of household members 5,320 7.321 2.527
sex of head of household 5,320 1.271 0.444
age of head of household 5,320 41.58 10.32
type of place of residence 5,320 1.730 0.444
mother: no schooling 5,320 0.292 0.455
mother: primary 5,320 0.545 0.498
mother: secondary 5,320 0.119 0.324
mother: higher ed. 5,320 0.0440 0.205
mother: current age 5,320 34.83 6.728
Outcome vars
education in single years 5,315 2.935 2.314
member still in school 5,312 0.880 0.325
no schooling 5,320 0.0904 0.287
completed primary 5,320 0.0786 0.269
started secondary 5,320 0.0453 0.208
child born Jan 1997-Oct2000 5,320 0.646 0.478
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Table 3: Benchmark: Effect of sibling UPE ineligibilty on number of years of schooling com-
pleted

(1) (2) (3) (4) (5)
VARIABLES

frac. UPE ineligible -0.163 -0.323 -0.606 -0.762** -0.926**
(0.284) (0.277) (0.381) (0.371) (0.427)

Observations 5,315 5,315 5,315 5,315 5,315
R-squared 0.630 0.691 0.694 0.698 0.712
Controls yes yes yes yes yes
Village f.e. no yes yes yes yes
Demog. f.e. 1 no no yes no no
Demog. f.e. 2 no no no yes no
Demog. f.e. 3 no no no no yes

Estimates of regression 1. Individual child controls include: birth order fixed effect, age fixed effect, sex.
Household controls include: age of household head, number of women, household size, sex and age of
household head, wealth quantile. Errors clustered at the village level.
*** p<0.01, ** p<0.05, * p<0.1.

Table 4: Placebo tests: using DHS 1995

(1) (2) (3) (4) (5)
VARIABLES

fraction UPE ineligible -0.046 0.005 0.621 0.412 0.076
(0.378) (0.388) (0.442) (0.549) (0.562)

Observations 4,415 4,415 4,415 4,415 4,415
R-squared 0.287 0.361 0.367 0.376 0.413
Controls yes yes yes yes yes
Village f.e. no yes yes yes yes
Demog. f.e. 1 no no yes no no
Demog. f.e. 2 no no no yes no
Demog. f.e. 3 no no no no yes

Estimates of regression 1 using the data from the 1995 DHS. Same set of controls used as in table 3 excluding
wealth, which is not included in the dataset. Errors clustered at the village level.
*** p<0.01, ** p<0.05, * p<0.1.
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Table 5: Other schooling outcomes

(1) (2) (3) (4)
still in completed started

VARIABLES never schooled school primary secondary

frac. UPE ineligible -0.007 0.071 -0.175 0.126
(0.063) (0.081) (0.156) (0.183)

Observations 5,320 5,312 1,916 1,446
R-squared 0.275 0.264 0.483 0.536
Controls yes yes yes yes
Village f.e. yes yes yes yes
Demog. f.e. 3 yes yes yes yes
Sample age > 12 age > 13

Here goes the notes. *** p<0.01, ** p<0.05, * p<0.1.



A Tables and figures 22

Ta
bl

e
6:

H
et
er
og

en
eo
us

eff
ec
ts

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

B
ot
to
m

M
id
dl
e

To
p

M
ot
he
r

M
ot
he
r

E
xc
lu
de

w
ea
lt
h

w
ea
lt
h

w
ea
lt
h

pr
im

.
ed

uc
se
c.

ed
uc

N
or
th
er
n

VA
R
IA

B
LE

S
U
rb
an

R
ur
al

qu
in
ti
le

qu
in
ti
le
s

qu
in
ti
le

or
le
ss

or
m
or
e

U
ga

nd
a

fr
ac
.
U
P
E

in
el
ig
ib
le

-1
.9
57
*

-0
.5
49

-0
.0
18

-0
.5
24

-2
.3
02

**
*

-0
.8
86

*
-0
.1
77

-0
.7
83

(1
.1
55

)
(0
.4
25

)
(0
.7
59

)
(0
.7
22

)
(0
.6
46

)
(0
.4
58

)
(1
.7
30

)
(0
.4
74

)

O
bs
er
va
ti
on

s
1,
43

6
3,
87

9
1,
00

5
2,
76

8
1,
54

2
4,
44

9
86
6

4,
43

9
R
-s
qu

ar
ed

0.
75

1
0.
70

5
0.
74

0
0.
71

5
0.
77

0
0.
69
3

0.
84

7
0.
72

1
C
on

tr
ol
s

ye
s

ye
s

ye
s

ye
s

ye
s

ye
s

ye
s

ye
s

V
ill
ag

e
f.e

.
ye
s

ye
s

ye
s

ye
s

ye
s

ye
s

ye
s

ye
s

D
em

og
.
f.e

.
3

ye
s

ye
s

ye
s

ye
s

ye
s

ye
s

ye
s

ye
s

H
er
e
go

es
th
e
no

te
s.

**
*
p<

0.
01
,*

*
p<

0.
05
,*

p<
0.
1.



A Tables and figures 23

Table 7: Response to schooling by gender

(1) (2) (3) (4) (5) (6)
VARIABLES all all boys boys girls girls

frac. UPE ineligible -0.762** -0.926** -0.555 -0.857 -1.028* -0.832
(0.371) (0.427) (0.559) (0.639) (0.523) (0.568)

Observations 5,315 5,315 2,637 2,637 2,678 2,678
R-squared 0.698 0.712 0.727 0.758 0.731 0.747
Controls yes yes yes yes yes yes
Village f.e. yes yes yes yes yes yes
Demog. f.e. 2 yes no yes no yes no
Demog. f.e. 3 no yes no yes no yes
Sample of boys and girls aged 7-16 who are unconstrained. *** p<0.01, ** p<0.05, * p<0.1.

Table 8: Additional births after 46 months from start of policy

(1) (2) (3) (4) (5)
VARIABLES In 2000 In 1995 DID DID DID

frac. UPE ineligible 0.258** 0.836*** 0.950*** 0.949*** 1.019***
(0.124) (0.140) (0.088) (0.083) (0.095)

PostXpolicy -0.420*** -0.352*** -0.578***
(0.090) (0.098) (0.124)

Observations 2,545 2,283 4,825 4,825 4,825
R-squared 0.447 0.438 0.382 0.388 0.421
Controls yes yes yes yes yes
Village-survey f.e. yes yes yes yes yes
Demog. f.e. 1 no no yes no no
Demog. f.e. 2 no no no yes no
Demog. f.e. 3 yes yes no no yes

Estimates from regression (2). Regressions on the sample of mothers only, using data from the 1995 and
2000-2001 DHS. Post is an indicator for the 2000-2001 sample. *** p<0.01, ** p<0.05, * p<0.1.
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Figure 2: Data frequency of UPE ineligible siblings
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Table 9: Appendix table

Schooling gains following UPE reform among UPE eligible households
(1) (2) (3)

VARIABLES

post 0.316** 0.404*** 0.404***
(0.138) (0.082) (0.082)

Observations 5,552 5,549 5,549
R-squared 0.003 0.410 0.410
Controls no yes yes
Village f.e. no no no
Demog. f.e. 3 no no yes

Outcome variable: years of completed schooling for children 7-16. Data from the 1995 and 2000-20001 DHS
include children living in households that do not face an eligibility cutoff (Th = 0). Errors are clustered at
the village level.
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Figure 3: Effect on schooling by age in 2000
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Figure reports point estimates of an interaction of Th and the child age (in completed years) at the time
of the interview from regression (1). The full set of controls is included. Demographic controls 3 are used.
Vertical lines indicate the 90th and 95th percent confidence intervals.



A Tables and figures 26

Figure 4: Effect of schooling costs by number of ineligible children in the household
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Figure reports point estimates of indicators for the number of children in the household in excess of the
eligibility cutoff. All controls are included. Demographic controls 3 are used. Vertical lines indicate the 90th
and 95th percent confidence intervals.


