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2 SETTLEMENT DISPARITIES IN SCHOOL ACHIEVEMENT

1. INTRODUCTION

In developing countries, economic and population growth are concentrated within urban areas
(United Nations 2012). This trend results in relatively better socio-economic indicators in urban
areas than in the rest of the country. However, those relatively good indicators hide important
inequalities in education between subpopulations within the capital. A broad review conducted by
the National Research Council (2003) demonstrated that the urban poor in developing countries often
face worse socio-economic conditions than the rural poor. Indeed, urban poverty is concentrated
in slums, so the health risks faced by the urban poor might even exceed those in rural areas (see
for instance African Population and Health Research Center (APHRC) 2002, Montgomery and
Hewett, 2005). At least 33% of Ouagadougou’s population of 2 million lives in informal settlements
(Boyer and Delaunay 2009). These settlements lacks social infrastructures such as health offices,
electricity and drinking water networks. Further, literacy and educational rates are very low in
informal settlements relatively to formal ones and parents’ occupation are very different in the two
settlement types. These fundamental differences can lead to differences in household behaviour

toward children’s schooling between the two types of settlements.

In this paper, we study disparities in schooling between formal and informal settlements in Oua-
gadougou. We are interested in differences in families’ behaviour toward education between the two
type of settlements. In particular, we investigate a trade-off between child quantity and quality

(Becker and Lewis 1973) in both settlements.

Despite the sizeable literature on economic models of children’s educational attainment in the US
and developed countries!, much less is known on the determinants of these in developing countries,
as argued in Glewwe (2002, 2008), and, in particular in African countries. In the case of Burkina
Faso, the existing lack of data and a suitable methodology to deal with the endogeneity of family
size is particularly relevant. Moreover, to the best of our knowledge, the few existing works on
educational attainment in Burkina Faso neglected the presence of unobserved heterogeneity and

variability among subpopulations and regions.

This paper contributes to filling this gap in the literature. First, we use a recent (2012) database
(more than 80,000 individuals) collected by the Ouagadougou Health and Demographic Surveillance
System (OHDSS). The objective of the OHDSS is to understand the problems of the urban poor and

!Among the most prominent are Manski and Wise (1983), Eckstein and Wolpin (2001), Keane and
Wolpin (2001), and Hotz and Miller (1988, 1993).
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to test innovative programs that promote the well-being of this population. Therefore, the dataset

gathers information on the subpopulations in the two types of settlements in Ouagadougou.

Our second contribution is methodological. In fact, testing the trade-off between child quantity
and quality within a family is already complicated by the endogeneity of family size. Moreover,
comparing the effect of family size between two different subpopulations can be more complicated
because of the presence of unobserved heterogeneity and variability among subpopulations, especially
whenever the outcomes of interest are discrete. As pointed out by Long (2009), traditional tests of
the equality of coefficients across groups confound the magnitude of the regression coefficients with

residual variations.

To deal with those issues, we, first, use a two-stage control function approach which allows testing
the endogeneity of family size in both settlements, and estimating all the structural parameters of
interests, what we need for subsequent analysis. The empirical specification takes into account the
existence of settlement-specific, unobserved heterogeneity, and we use the presence of twins as an
instrument to deal with the endogeneity of family size. In addition of presenting suggestive evidence
of the validity of the twin instrument in this study, we apply a more formal test of instrument
validity, recently, proposed by Mourifié and Wan (2014), which does not invalidate the relevance
of the twin instrument in our context. Second, to compare household behaviour toward children’s
schooling on educational attainment between the two types of settlements, we adapt the method of
Long (2009). His method consists of estimating two separate probit models for each settlement type
and performing a test based on the predicted probabilities to compare the two settlement types.
This method assumes a probit model in which all the covariates are exogenous. Here, since we have
a potential endogenous variable (family size), our constructed control variable allow us to have a
valid probit in the second step, and then to compare the two settlement types using Long’s multiple

testing method.

In 2001, the government of Burkina Faso implemented a Ten-Year Basic Education Development
Plan (PDDEB 2001-2011) with the objectives of improving access to and quality of primary schooling
(less than seven years of schooling) and reducing regional and gender-related educational attainment
disparities. So, finally, we use our latter strategy to analyze and compare the relative impact of the

PDDEB on educational attainment between formal and informal settlements in Ouagadougou.

Our main findings are as following. First, we find a negative causal impact of family size on
primary school attainment in both settlement types. Indeed, we find evidence of a child quantity

and quality tradeoff in both settlement. However, we find that the trade-off is more acute in informal
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settlement. This result seems to confirm the usual view where the trade-off is more pronounced in
poorer and more credit-constrained regions, see for instance Li, Zhang and Zhu (2005). Although,
to the best of my knowledge it is the first time such evidence is found using African Data. It is
worth noting that whenever the presence of specific unobserved heterogeneity is neglected, a naive
comparison of the regression coefficient in both groups suggest that the trade-off is more acute in
formal settlement. This shows the importance of accounting for unobserved heterogeneity among
subpopulations in explaining a variety of phenomena, and providing suitable method to tackle this

issue.

Second, we observe that, for families with the same observable characteristics, the probability of
reaching the post-primary school level is higher in formal settlements than in informal ones. These
differences can be explained mainly by the existence of settlement-specific, unobserved heterogeneity
such as school quality for which we do not have any information in our data and the existence of
settlement peer effects. This result suggests that there is a comparative advantage to living in formal

settlement for children’s post-primary school attainment.

Concerning the impact of the PDDEB, our results show that the PDDEB has a positive and
significant effect on the school enrolment rate in both settlement types. Unfortunately, we do not find
evidence of a significant and positive impact from the PDDEB on post-primary school attainment in
both settlement types. However, when comparing the post-primary school attainment between the
two settlement types, the results suggest that exposure to the PDDEB reduces settlement disparities
in the post-primary school attainment rate. Although, with lack of detailed information on the
PDDEB, we can not clearly pointed out which aspects of the program is important to explain its

effects.

The remainder of this paper is organized as follows. In the following section, we briefly describe
the PDDEB. Sections 3 and 4 present our empirical specification and the data. In section 5, we
develop suggestive evidence that the presence of twins in the family is an appropriate instrument to
determine the causal effect of family size on children’s educational attainment. Section 6 presents

our results, and the last section our conclusions.

2. BRIEF DESCRIPTION OF THE PDDEB

Burkina Faso is among countries with weakest education systems in the world. In 2000, it adopted
an education policy statement : the 10-year Basic Education Development Plan (PDDEB 2001-2011).
The PDDEB was intended to enable Burkina Faso to reach the Millennium Development Goal of



SETTLEMENT DISPARITIES IN SCHOOL ACHIEVEMENT 5

providing to every girl and boy a complete primary school education by 2015. The PDDEB had three
main components. The first component of the program aimed to improve basic education supply
and reduce inequalities of all kinds. To reach this objective, the program planned to construct
school infrastructure, place an emphasis on girls’ education and reduce education costs. The second
component aimed to improve the quality of basic education by increasing the competence of teachers,
improving the production and provision of textbooks and teaching materials, and developing and
intensifying actions relating to health and nutrition of pupils. The third component of the program
was essentially administrative. It aimed to improve the planning and coordination of administrative,
financials and accounting procedures in order to increase the absorption capacities of the technical

services of the Ministry of Education.

According to the statistical yearbooks of the Ministry of Education, the attendance rate in the
first grade of primary school increased from 45% in 2001 to 86% in 2011. However, in the same
period, we do not observe a desired increase in the success rate on the national exam at the end of
primary school (CEP). Indeed, the success rate of the primary school certificate only rose from 62%

in 2001 to 64% in 2011.

Our identification strategy allows us to evaluate the effect of the first two components of the
program by comparing primary school enrolment and post-primary school attainment for cohorts

exposed to the program with those of not so exposed.

3. AN EMPIRICAL SPECIFICATION

In this section, we present an empirical specification of primary school enrolment and post-primary
school attainment, which is based on a two-step control function approach and uses a probit model

in the second step.

3.1. Formal vs informal: Settlement-specific, unobserved heterogeneity. As described in
the next section, our database covers two types of settlements in Ouagadougou namely, formal and
informal settlements. In order to measure and compare the impact of the family size and other
characteristics such as PDDEB and gender on school enrolment and post-primary attainment in the
two settlement types, we could estimate a single probit model for the two settlements combined, with
interactions between dummy (indicator) variables for the settlements and the variables of interest.
Significant interactions would indicate significant differences in coefficients across groups. However,

by doing so, we would assume that the unobserved variables between the two settlements have the
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same variability. Indeed, our outcome of interest is binary, so the model does not allow for different

residual variation across settlements; see Allison (1999) for a formal justification of this argument.

A simple analysis of the data shows differences in observable characteristics between the formal
and informal settlements, (see Table 1). If the types of settlement differ in observables characteristics,
it is unlikely that they do not differ on unobserved dimensions as well (see Altonji et al. (2005) for
a formal justification of this argument). Moreover, in Table 2, we perform a test of the standard
deviations difference, which shows that, for several observable characteristics used in our estimation,
the standard deviations are statistically different in the formal and informal settlements. This
suggests that potentially, the standard deviations of unobservable characteristics are different. If
so, even if we perform two separate models in each settlement, we could not directly compare the
coeflicients of interest between the two settlement types because, in a probit model, coefficients are

identified only up to scale (see Allison (1999)).

To tackle this issue, several methodologies have been proposed in the literature, including those by
Allison (1999), Williams (2010), and Long (2009). Each of those proposals has some advantages and
disadvantages; see Williams, (2011) survey. The first two methods depend heavily on the assumption
that the effects of at least one variable in both settlement types is equal. Unfortunately, we have
not found such a possible variable in our case. Therefore, we propose to follow the Long (2009)
method. This method consists of estimating two separate probit models for each settlement type
and performing a test based on the predicted probabilities to compare the two settlement types.
This method assumes a probit model in which all the covariates are exogenous. Here, we have a
possible endogenous variable, so we propose to use, for each settlement a two-step control function
approach, in which the second step is a probit model, and then to compare the two settlement types

using Long’s method.
3.2. Identification and econometric specification.

3.2.1. Empirical strategy 1: school enrolment. The model for school enrolment is specified as follows:

Si = Ypsiad + Ny?d + 2} BY + e, > 0}, (2)

with the following distributional assumption

(ef,enlw) ~ N(0,) (eden)),
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with w = (x4, x,) and

1 ol
> (eden) = o
ol 1

The first component of the model (1) is a function governing the endogenous variable N (number of
children in the family). N; represents the number of children in the family of child i. We assume that
this function is linear, as in similar works?, although the number of children is a discrete process.
However, in our data, as seen in section 4, the average number of children is more than 5. It,
therefore, is easier to justify the approximation of this discrete process by a continuous distribution
than by the similar works on developed countries in which the average number of children is around
2. We consider N potentially endogenous because the number of children decisions would be based
on the desired education level. The causal effect of the number of children on educational attainment
could be identified with the use of an instrument. Two instruments are widely used in the literature
to tackle the endogeneity of family size: mixed sibling-sex composition and twin births (see for
instance Black-Devereux-Salvanes (2010); Angrist, Lavy, and Schlosser (2005); and Cceres-Delpiano
(2006) for studies on developed countries and Rosenzweig and Wolpin (1980), Knodel and Wongsith
(1991), Anh et al. (1998), Lee (2004), Li et al. (2007), and Ponczec and Souza (2012) for studies
on developing countries). Here, we consider twin births to be the most appropriate instrument for
this study; Indeed, since the average number of children is five in our database the mixed sibling-sex
argument seems not really relevant and even if it was the probability to have the first five children
from the same sex is very low therefore the instrument would be probably weak. Moreover, in a
recent study, Smits and Monden (2011) pointed out that West Africa has one of the highest twinning
rates in the world, more than 15 twins per 1,000 birth while the lowest rate of twinning is observed in
South America and East Asia with less than 9 twins per 1,000 birth. The vector x;, represents the
set of all observable determinants of NV, including the instrument; e,, is the unobserved characteristics
which affect decisions about the number of children. We think that this variable will mainly capture
the unobserved expected level of education desired by the family. d € {0, 1} represents the settlement
type.

The second component of the model (2) represents children’s enrolment in primary school. This

function is considered to be an index function governing the parents’ decision to enrol their child

in school or not. Therefore, S; € {0,1}, which is an indicator function for each child 4, takes the

%See for instance Black-Devereux-Salvanes (2010); Angrist, Lavy and Schlosser (2005); and Cceres-
Delpiano (2006).
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value 1 if the child is enrolled in school. It depends on exogenous and endogenous observable and
unobservable variables. pg; € {0,1} indicates if a child ¢ reached age 7 during the period of the
program (PDDEB._S) because the official age for school enrolment was 7 years old at that time.
Many other factors can determine child school enrolment, and we must control for all the observable
determinants namely z;;. These factors have been widely discussed in the literature, and can be
grouped into three groups: children’s individual characteristics, family characteristics, and school
characteristics. The vector x;s contains all observable child and family characteristics for the child
i, such as the child’s age and gender, the parents’ literacy and labor-force participation, and many
others (see Table 2). Following Hill and Duncan, (1987), Krein and Beller, (1988) and, Brooks-
Gunn et al., (1993), we construct a proxy variable for family income using an index to summarize
the combined effect of a certain number of socioeconomic resource factors. It is important to note
that we interact the gender and the PDDEB variables in order to capture a possible gender difference
gap; those crossed variables are included in the vector x;s. eg; is an unobservable variable which

mainly captures the opportunity cost to the family of enrolling their children in school.

3.2.2. Empirical strategy 2: Post-primary school level attainment. Similarly for the post-primary
school level attainment, we have:

N = i, By + onel, (3)
Y= 1{pyio‘z + ng + xéyﬁg + e;'iy > 0}, (4)
with the following distributional assumption

(ez’ e;iz|w) e N(O’ Z(ezez))’

with w = (py, zy, z,) and

d
(eled) = L oy
eyen) - )
d
Tyn 1

where N, e;,,, and d have the same definition as in the first model. Y; € {0, 1} models the post-
primary school level attainment for every child 4 who has already been enrolled in school. It takes the
value 1 if the child reached the post-primary school level. p,; is a discrete variable which indicates
the number of years every child was potentially exposed to the PDDEB (PDDEB_Y). For instance,
if a child was less than seven years old before 2002, we assume that all his primary schooling (6
years) was exposed to the PDDEB; otherwise, if the child was 10 years old in 2002, we assume that

he was exposed to the PDDEB for only two years because 13 is the normal age to start post-primary
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school. Tt is worth noting that this variable is a proxy of the real duration of exposure to the PDDEB
because some children would have repeated grades®. This variable allows us to evaluate the impact
of the PDDEB on primary school quality. Indeed, we think that, if the program had a positive
effect on primary school quality, children who were more exposed to the PDDEB should be more
likely to pass the primary national exam and then to be enrolled at the post-primary level. ey; is an
unobservable variable which could contain the school characteristics that we unfortunately do not
observe, and the unobserved child ability and the level of parental support. In some recent works,
Cunha and Heckman (2007, 2008); Cunha, Heckman, and Schennach (2006) and Heckman, Stixrud
and Urzua (2006) found that both cognitive and non-cognitive abilities are important factors in
schooling decisions. In the data on developed countries, it is possible to control for a child’s ability
using IQ tests as a proxy variable, but this is rarely the case with data from developing countries
as argued in Glewwe (2002). As in the school enrolment equation, the vector x;, contains all the
observable child and family characteristics which can determine child school attainment (see Table

2).

3.2.3. Identification and estimation: Control function approach. To estimate each model, we per-
formed three steps. For the sake of simplicity, we drop the indices d and ¢ in the following formulations

and restrict ourselves to Y. We likewise estimate the model for S (school enrolment).

First Step: From (3) obtain the Ordinary Least Squares (OLS) estimates (Bn,6v) of the first-
stage equation and the standard residuals é, = (N — x;ﬁAn)/&n, where &, is a household’s clustered

standard errors.

Then, rewrite (4) as:
Y = l{pya, + x,8; + Nv, + énC, +¢&, > 0}, (5)
where

€y — Tyn€
(éylw) = (=—=w) -~ N(0,1).
\/1-02,
Second step: Perform a simple probit model to consistently estimate (v, B,,7,, and () and to
obtain all the standard deviations from all parameters. After the second step of the control function
approach, a third step is necessary to recover the structural parameters from equation (4).

3We think that this proxy will be very close to the real variable because during the PDDEB period,
the government decided to forbid repeating grades within primary school.
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Third step: Applying the control function approach provides the following relation: oy, = Ciy

V1+¢?
o By Ty

oy = By = and vy = ———==. We calculate the confidence interval of our
V146G m m
structural parameters by bootstrapping the structural model to obtain the distribution of the param-

eters and then, compute the corresponding percentiles.

Thourth step: Applying group comparisons with predicted probabilities. Let m(zq) =P(Y = 1|Z4 =
zq) for d € {0, 1} the school attainment predicted probability at a given value of z4 in the settlement
d, where z4 is used to specify the realizations of the vector of covariates (p,,x,, N,é,) for each
settlement. Then test Ho : /0™ (2)) — pInformal(,)) = 0 using the z-statistics:

,n_Formal (Zl) _ 7.(.Informal (ZO)

\/V(Jff’ |:7TFormal (Zl) — qInformal (ZO)]

z =

The confidence region for the z-statistics can be computed using the STATA package proposed by
Xu and Long (2009).

Remark 1. If we use the fitted values approach, which consists of estimating an OLS to get N in
the first stage and a probit estimation in a second using the following equation: Y = l{pyaerx;Ber

~ o, —
N~y + ey > 0}, these two steps will provide only these parameters: &, = —y,ﬂy = By~ _
o

) 7y )
o o

where 02 =1 + 750,% + 27vy0,,0yn. Note that from @y, B,,7,, and o, we cannot back up estimates
of oy, By, and 7y because we do not know oyy,. Therefore, estimation of the parameters of interest

through this method is problematic.

4. DATA

Data for this analysis was drawn from the Ouagadougou Health and Demographic Surveillance
System (OHDSS). Launched in 2008, OHDSS is a research platform implemented in five neighbour-
hoods in the northern periphery of Ouagadougou. In Figure 1, a map of the city of Ouagadougou
shows areas monitored by OHDSS, which are outlined in black. The first two from the bottom are
the formal settlements, and the three above them are the informal settlements. The OHDSS areas
were chosen to target the most vulnerable populations of the city. The main objectives are to under-
stand the problems of the urban poor and to test innovative programs that promote the well-being
of this population. The demographic surveillance consists of regularly updating data on vital events

(births, deaths, unions) and migration events. This platform is constructed to contrast the two
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types of settlements in Ouagadougou, namely formal and informal settlements. Since 2008, OHDSS
has covered more than 80,000 individual, half from each type of settlement. OHDSS data contain
considerable information on individual and family characteristics. For each individual while data
on age, school attendance, literacy, labour-force participation, migrations, and unions are available,

the family characteristics concern family’s physical assets and living conditions*.

Data on education were collected in 2012 for all individuals aged 6 or older. Information collected
were about past and current school attendance (2011-2012 school year), current grade if still in
school, and the highest grade attained by those no longer in school. This study focuses on two
measures of educational attainment: the proportion of children who have ever been enrolled in

school and those who attended the post-primary level.

Several exclusion criteria were applied to the sample. First, we restricted our sample to children
aged at least 15 years old. This limitation avoided including individuals still in primary school in
post-primary analysis. Second, we limited children’s age to 30 to avoid having cohorts with too
much difference. The exclusion criteria resulted in to a sample of 3,553 children from 15 to 30 years

old®.

4.1. Formal vs informal settlement: Summary statistics of the overall OHDSS sample.
Table 1 presents the differences between the two settlements through descriptive statistics of the
entire population monitored by the OHDSS in 2011. The inhabitants of the informal settlements
seem to be younger than those in the formal settlements, with a greater share of children under 5
years old. Indeed, more than 20% of the population in informal areas is aged less than 5 years old
compared to 15% in formal ones. The informal settlements are also characterized by a less educated
population. More than 40% of this population has never been enrolled in school while 37% of the
population in formal settlements has a secondary or higher level of education. In term of families’
characteristics, we note that informal settlements lack of baseline socio-economic conditions. For
instance, there is not an electricity network in the informal settlements, and almost all families
use oil lamps or flashlights as sources of light. The national network for water does not exist in
these settlements and nearly three quarters of the population uses a public fountains. The other
quarter uses drilling or wells as a source of drinking water. In the formal settlements, more than
half of the population is served by the national domestic water network. Regarding the material

used for the wall of houses, we notice that, in the informal settlements, nearly all houses (99%) are

“For more details on OHDSS, see Rossier et al.( 2012).
®We obtained similar results if we restricted the sample to those 15-25 years old.
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F1GURE 1. Location of areas monitored by OHDSS

Ouagadougou HDSS areas
Administrative boundary (sector)
Block

Tanghin Neighbourhood

Dam Source | Ousgadougou HDSS, ISSP, 2011
www issp bOPO/

constructed of mud bricks while more than three quarters of the houses in the formal settlements
are constructed of cement bricks. Even if in both settlements, families use mainly wood for cooking,
in the formal settlements, more than 30% also use gas as source of energy for cooking. The main
means of transportation in the informal settlement is the bike (used by 47% of this population),

while the population in the formal settlements uses mainly motorcycles (65%) and cars (12%).

4.2. Summary statistics of the 15-30-year-old sample. Table 2 presents the descriptive sta-
tistics of the 15-30-year-old sample by settlement type. We notice that the school enrolment rate is
higher in the formal settlements than the informal ones. Indeed, only 6% of the 15-30 year olds in
the formal settlements have never enrolled in school compared to 18% in the informal ones. Even if
there is a relatively strong enrolment in school, the school dropout rate seems to be high. For in-
stance, among individuals enrolled in school, only 53% reached the post-primary level in the informal
settlements. In the formal settlements, this percentage is approximately 72%. The average number
of children per family (family corresponding to those of the 15-30-year-old sample) is around 5 in the
two settlement types, with a slight higher average in the informal settlements (5.41 versus 5.26). We
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notice that, in the formal settlements, 14% of children come from a family in which there are twins.
In informal settlements, this proportion is approximately 10%. For school enrolment analysis, the
exposure to the PDDEB is defined by the fact that, a child reached 7 years at any period of the
PDDEB. The results in Table 2 show that, in the formal settlements, 32% of individuals reached
age 7 (PDDEB-S) in the period of the program compared to 39% in the informal settlements. The
average years of exposure to the PDDEB (PDDEB-Y) is 2.62 in formal settlements and 3.09 in the

informal settlements.

5. CREATING AN INSTRUMENT FROM THE PRESENCE OF TWINS IN THE FAMILY

A direct comparison of school enrolment or post-primary school attainment between families of
different sizes is unlikely to yield the causal effects of family size on school enrolment or post-primary
school attainment. Even if a full set of controls were included in the analysis, the results would be
unconvincing. If families of different sizes differ in so many observed dimensions, it is unlikely that
they do not differ in unobserved dimensions as well. Table 3 shows the characteristics of the 15-30-
year-old sample depending on whether individuals come from a family with more than 5 children
(average number of children in the family). As we can see, individuals in the two types of families
differ in several characteristics in both formal and informal settlements. Therefore, we can posit
that families of different sizes also differ in unobservable characteristics, and we have to take into

account the possible endogeneity of the number of children.

We can observe that this difference in observed dimensions of families with different sizes is more
pronounced in the formal settlements than in the formal ones. Therefore, we would expect to have

a stronger endogenous effect in the formal settlements than in the informal ones.

In this section, following Angrist, Lavy, and Schlosser (2005) and more recently Ponczec and Souza
(2012), we develop suggestive evidence that the presence of twins in the family is an appropriate
instrument to determine the causal effect of family size on children’s school enrolment and post-
primary school attainment. To be a “good exclusion” variable for the number of children, the
presence of twins in the family must be correlated with the number of children in the family and
uncorrelated with the unobservable variables which could affect school enrolment and post-primary

school attainment.

5.1. Presence of twins predicts family size. To justify the correlation of the presence of twins

and the number of children in the family, we first establish that the number of children is positively
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correlated with the presence of twins in the family. The first column (1) in Table 4 shows that the
average number of children is higher in families with twins: 6.06 vs 5.13 in the formal settlements
and 6.21 vs 5.32 in the informal settlements. The presence of twins in the family leads to around
1 more child in the family. A t-test of the difference in the mean of the number of children shows

that the difference between the two types of families is statistically significant at the level of 1%.

Further, we perform two types of regressions of the number of children on the instrument. The
first is a linear regression on the instrument only, and in the second, we control by adding a set of
family characteristics (ethnic group; religion; father and mother age, activities, level of education;
and family standard of living). In Table 4, the second column (2) shows the results without the
family characteristics control and the third column (3) the results whenever controlling for family
characteristics. The results of the two equations show a positive and significant effect of the presence
of twins on the number of children in the family in both settlement types. The results are almost
the same in both cases. The F-statistic from a test of the null hypothesis that the coefficient of the
instrument in regression (1) is 0 is 111.55 in the formal settlements and 33.66 in the informal ones,
which suggests that the instrument is not weak in either settlement by conventional standards. Even

if controlled by family characteristics, results still suggest that the instrument is not weak.

5.2. School enrolment, post-primary school attainment, and the presence of twins in the
family. If individuals from a family with twins differed systematically from individuals in which
there are no twins, then the presence of twins would be a poor instrument because it would be
correlated with unobserved determinants of school enrolment or unobserved determinants of post-

primary level attainment. We now present suggestive evidence that there is no such correlation.

First, we examine the possibility of differences between the two groups by regressing the instru-
ment on individuals and family characteristics. Equation (1) in Table 5 shows the results of this
regression for formal and informal settlements. We observe that all the characteristics are not sig-
nificant in both settlements. Indeed, we do not reject the null hypothesis that the coefficients on
all of these variables are 0. The corresponding Wald statistic is 13.59 with a p-value of 0.33 in the

formal settlements, and 12.60 with a p-value of 0.40 in the informal ones.

We further examine the possibility of a direct and significant effect of the instrument on school
enrolment and post-primary level attainment. Equations (2) and (3) in Table 5 show the results for

a probit regression of school enrolment and post-primary level attainment respectively, controlled
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by individual and family characteristics. The presence of twins in the family does not produce a

significant coefficient in either formal or informal settlements.

One would think that having twins or not is not random if the family could increase the probability
of twins, especially through artificial insemination. However, these practices are not common in the

context of Burkina Faso because they are highly expensive and not culturally accepted.

5.3. Mourifié and Wan (2014) LATE’s Test. Based on some insight in Heckman and Vytlacil
(2005), Kitagawa (2014) and Mourifié and Wan (2014, MW) proposed, two formal testing procedure
to assess the validity of an instrument. Those two testing procedure have the advantage to be the
most powerful tests able to screen the violation of the instrumental variable assumption whenever
the treatment response is heterogeneous. Indeed, in addition to be a “good exclusion” variable if
the potential number of children is a monotone function of the instrument, Imbens and Angrist
(1994) shows that the IV estimand can consistently estimate the average treatment effect (ATE) for
the subpopulation of compliers, namely, the local average treatment effect (LATE). MW proposes
an easy implementable test to verify the validity of those two conditions. Please see MW for more
details. Although, MW’s test can also be implemented for a discrete non-binary treatment, we
dichotomize the number of children in order to avoid to have few observations in every subgroup.
The model can therefore be written as follows: Let Y; = Y;1D; + Yio(1 — D;), where D, € {0,1}
is the observed treatment indicator of the individual ¢, D; takes the value 1 if the child is in a
family with more than k children. (Y;1,Y;o) are potential outcomes, in other terms Y;4 is the school
attainment level of a child ¢ if he had been externally assigned to a family where D; = d, d € {0,1}.
Let Z € {0,1} denote the twin instrument. It takes the value 1 if the presence of twin between the
k first children. For each z € {0,1}, let D, be the potential treatment had the Z been exogenously
set to z. With this notation, we can also write the observed treatment D = D1Z + Dy(1 — Z).

The two well-known identification assumptions for LATE as introduced by Imbens and Angrist

(1994) are restated as the following:

(1) (Independence) Z 1 (Y1,Yy, Do, D1) and P(D =1|Z =0) #P(D =1|Z = 1).
(2) (Monotonicity) Dy < Dy almost surely.

We perform MW’s test to assess the validity of those assumptions for k € {2,3,4,5}. We perform
the test with and without controlling on the covariates. As can be seen in Table 6 the tests do not

reject the two latter assumptions in both cases.
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6. RESULTS

6.1. Family size and children’s schooling. The first variable of interest is family size. This
section presents the impact of the number of children on school enrolment and post-primary school
attainment for the 15-30-year-old sample in formal and informal settlements. The 95% confidence
interval is computed by doing 1500 bootstrap replications. Tables 7 and 8, respectively, show
the results for school enrolment and post-primary level attainment for both formal and informal

settlements.

6.1.1. Formal settlements. In the formal settlements, the results suggest that the number of children
is endogenous with respect to children’s school enrolment. Indeed, the covariance between e, and
es is 0.46, within the 95% confidence interval [0.19 0.87] (see Table 7). We note a negative causal
impact of the number of children on the school enrolment for the compliers. Indeed, the point
estimate of -0.37 with a confidence interval of [-0.64 -0.20] reflects the negative effect of family size
on children’s primary school enrolment for families who have had more children than they otherwise

would have because of twinning.

Similarly, the results suggest that, the number of children is endogenous with children’s post-
primary level attainment. The positive sign of the correlation indicates a positive correlation between
parental support and the level of education desired by parents in this settlements. We also note a
negative causal impact of the number of children on the post-primary school attainment. Please see

Table 8.

This endogeneity of the number of children in both primary school enrolment and post-primary
school attainment suggests that in the formal settlement, parents consider children’s education when
deciding on the number of children. This behaviour can be explained by the relatively high-level of
parents who are educated. Indeed, 36% of mothers have at least a primary-school level education,

increasing to 46% for their husbands (see Table 2).

Basically, we observe the existence of a tradeoff between the quantity and quality of children

(Becker and Lewis 1973) in the formal settlements.

6.1.2. Informal settlements. Unlike in the formal settlements, the results indicate that there is no
endogeneity in the number of children on both primary school enrolment and post-primary level
attainment in the informal settlements. (see Tables 7 and 8). This result would indicate that the

children’s education is not a significant determinant of the family size in the informal settlements.
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This behaviour can be explained by the relatively low proportion of parents who are educated in
the informal settlements. Indeed, only 19% of mothers and 27% of their husbands have at least a

primary school level education (see Table 2).

It is important to note that the effect of the number of children on school enrolment for the
compliers is negative (-0.06) but not significant ([-0.46 0.15]), while it is negative (-0.25) and sig-
nificant ([-0.57 -0.04]) for post-primary school attainment. (see Tables 7 and 8). These results
can be explained by the fact that enrolment in public primary schools is almost free and that the
opportunity cost to enrol children in primary school is not high because they are too young to be
used in the labor force. However, enrolling them in post-primary school is more costly (direct cost
and opportunity cost). First, the fees are higher than for primary school, and the transport costs
increase because there are significantly fewer post primary schools than primary schools. Second,
regarding opportunity cost, children are physically able (from the point of view of their parents) to

help their parents in their employment activity.

6.1.3. Settlement comparison. In this section, we compare the impact of the family size on educa-
tional attainment in the two settlements. Notice that a naive comparison of the regression coefficients
of the family size variable suggest that the trade-off quantity quality is more pronounced in the for-
mal settlement. However, as explained previously, we cannot compare this impact by merely looking
at the point estimate reported in Tables 7 and 8 due to the settlement-specific unobserved hetero-
geneity. Therefore, in this section, we compare predicted probabilities to reach the post-primary
educational attainment by settlements. Predicted probabilities are calculated employing the child
and household characteristics used in the post-primary school attainment analysis. Adapting Long’s
(2009) method, we make settlement comparisons for some fixed characteristics. We have multiple
covariates, so we could estimate and compare multiple counterfactual probabilities. To be parsi-
monious, we focus on those that are more relevant to policy makers. We define two groups of
individuals. First, children with a favourable background are defined as those with characteristics
which have a significant, positive effect on post-primary school attainment. In this category, we in-
clude non-Muslim individuals with the highest standard of living index, whose parents have at least
a primary-school education and work in an activity in which children can not participate. Children
with unfavourable background are defined as individuals with characteristics which have a negative
effect on post-primary school attainment. In this category, we include Muslim individuals with the
lowest standard of living index, whose parents gave never been enrolled in school and work in an

activity in which a child could participate. We hold continuous variables at their mean.



18 SETTLEMENT DISPARITIES IN SCHOOL ACHIEVEMENT

Figure 2 shows the predicted probabilities to reach the post-primary school level by gender and by
settlement type. Above are individuals with an unfavourable background, and below are individuals
with a favorable background. As expected, we observe that the probability of reaching the post-
primary school level decreases with the number of children. The adverse effect of family size is more
severe for children with an unfavourable background. We observe that, for families with the same
observable characteristics, the probability of reaching post-primary school is higher in the formal
settlements than in the informal settlements. Figures 3 and 4 provide more detailed information on
this trend. In Figures 3 and 4, we calculate the difference of the probability of reaching the post-
primary school level between the two settlements, for every standard of living index®. Therefore,
Figures 3 and 4 present information on how families standard of living and number of children affect
the difference in post-primary educational attainments between the two settlement types. The solid
line indicates that the difference between formal and informal settlements is significant at the 95%
level (Figure 3) or 90% level (Figure 4), while the dashes indicate that the difference is not significant.
The main result is that this difference is consistently positive and significant at the 90% confidence
level for families with high and middle standards of living (see Figure 4). This suggest that the
trade-off quantity quality is more pronounced in the informal settlement. In terms of magnitude, we
do not notice any significant gender differences in both favourable and unfavourable backgrounds.
Overall, the settlement differences are low when the number of children in the family is low or high.
These differences become larger around the average number of children per family, at which point the
difference ranges from 0.15 to more than 0.30, depending on the family’s standard of living. When
the number of children in the family is low (less than 3), settlement differences are similar whatever
the family’s standard of living. When the number of children is high (more than 3), we observe that
the higher the standard of living, the greater the difference between formal and informal settlements.
At the 90% confidence level (see Figure 4), these differences become significant, especially for children
from families with middle and high standards of living and an unfavourable background. One can
ask why there are significant differences between formal and informal settlements even the family and
children have the same observable characteristics. These differences can be explained mainly by a
potential specific-settlement, unobserved heterogeneity. Indeed, the school quality may be extremely
different in the two settlement types. The differences might also be explained by settlement peer
effect. Indeed, informal settlements are composed mostly of households with low standard of living

(see Tables 1 and 2), so there could be a spillover effect of educational behaviour by poor families on

6The standard of living is not included in the definition of favourable and unfavourable backgrounds.
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the small number of wealthy families. One goal of the PDDEB was to reduce regional disparities; in
the following sections, we assess whether the PDDEB has helped to reduce such disparities between

the two settlement types.

6.2. Further analysis: Impact of the PDDEB program. The main objectives of the PDDEB
were to improve the primary schooling rate, particularly for girls, and to improve primary school

quality. Our empirical specification yields the following results for our sample.

6.2.1. Formal settlements. Table 7 column (1) shows that the PDDEB program has a positive and
significant effect on the school enrolment rate. When we interact the PDDEB-S and gender (girl), the
results in column (2) have the same point estimate, but it is no longer significant, which suggests that
the impact of the program is the same for girls and boys. Additionally, Table 8 shows no significant
impact of the exposure from PDDEB on post-primary school attainment, but even though it is not
significant, the negative sign of the impact is surprising. It is worth noting that one policy of the
PDDEB program was to forbid repeating all odd grades in primary school and to keep the rate of
repetition in even grades below 10% (except for the last grade, called CM2). The main challenge
occurs in the CM2 grade when students needs to pass a national exam to be able to access post-
primary school. This policy would have spillover effects, by decreasing the level of effort exerted
by children and then their academic performance, which would eventually reduce their chance of
passing the national exam. This spillover effect would be severe for those who had been exposed to
the PDDEB for a longer time. Indeed, over these 10 years, according to the statistical yearbooks of
the Ministry of Education, the success rate on the national examination of primary level was 62.5%
at the beginning of the program in 2001 and 64.0% at its end in 2011, despite the great improvement
in enrolment in the first grade of primary school (from 45% to 86%, nationally). This policy should
explain this negative sign. Policymakers should be aware that this policy can severely affect the
long-term educational quality of the children in Burkina-Faso, even if it significantly increases the

primary school enrolment rate.

6.2.2. Informal settlements. Table 7 column (1) shows that the PDDEB has a positive but insignifi-
cant effect on school enrolment. However, when we interact PDDEB-S and gender (girl), the results
suggest that the PDDEB had a strong and significant positive effect on girl’s school enrolment com-
pared to boys. The relative gender differential in the PDDEB’s effect on school enrolment rate can
be explained by the fact that, before the plan, the gender differential in school enrolment was high

in the informal settlements. Indeed, in this type of settlements, among those who are not exposed to
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the program, 26% of girls were not enrolled in school compared to 18% for boys. Table 8 shows that,
as in the formal settlements, exposure to the program had no significant impact on the post-primary
school attainment, but the sign is also negative. The same explanation as in the formal settlements

also holds for the informal settlements.

6.2.3. Settlement comparison. Although our results suggest that the PDDEB did not have a sig-
nificant impact on the post-primary school attainment in either settlement type, we want to see
if the PDDEB reduced disparities in post-primary school attainment between the two settlement
types. Figure 5 presents information on how exposure to the PDDEB and the number of children in
the family affect settlement disparities in the post-primary school attainment rate. We define three
degrees of exposure to the PDDEB: individuals not exposed to the PDDEB, those exposed for 1 to 3
years, and those exposed for more than 3 years (4-6 years). The definitions of children’s background
are the same as used previously. Figure 5 demonstrates three main findings. First, the differences
between formal and informal settlements are always positive even if they are not significant, which
suggests that there is a comparative advantage to living in the formal settlements for post-primary
school attainment. Second, the results suggest that exposure to the PDDEB reduces settlement dis-
parities in the post-primary school attainment rate. This result suggests that the spillover effect of
the no-repeating policy on the children’s level of effort is more pronounced in the formal settlements
than the informal settlements. Finally, this reduction of disparities is more pronounced for girls
than boys. Indeed, Table 8 shows that girls are more likely to reach the post-primary school level
than boys. Therefore, as the PDDEB significantly increases the enrolment of girls in the informal

settlements, it decreases the disparities between the two settlement types.

7. CONCLUSION

In this paper, we investigate disparities in educational attainment between formal and informal
settlements in Ouagadougou. We focus on differences in families behaviour towards schooling in
the two settlement types, in particular the trade-off between child quantity and quality. Moreover
we analyze the impact of a Ten-Year governmental educational program PDDEB on disparities
in educational attainment between both settlements. Our first main result suggest evidence of
a quantity-quality tradeoff in both settlements with more pronounced effect within the informal
ones. Additional results suggest the existence of settlement-specific unobserved heterogeneity such
as school quality and settlement peer effects even after the PDDEB which creates a comparative

advantage from living in formal settlements. Therefore, to reduce such disparities, we recommend
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prioritizing actions to improve school quality in the urban informal settlements. Also, these results
show that efforts to keep children in school should not be directed only towards rural areas. In ad-
dition to reducing schooling costs in some urban areas, particularly informal areas, special emphasis
should be put on raising awareness about the benefits of education for childrens’ and families’ wel-
fare. Finally, in the methodological point of view, our results show the importance of accounting for
unobserved heterogeneity among subpopulations in explaining a variety of phenomena, implementing

policy, and analyzing the impact of governmental policy.
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TABLE 1. Settlement characteristics

Variables

Individual characteristics
Age
Child under 5 years old

Education level (for people age 7 and older)
Never enrolled in school

Primary level

Secondary level or higher

Number of individuals
Family characteristics
Age of the head of the household

Main means of transportation
Bike

Motorcycle

Car

Main source of energy for cooking
Wood

Coal

Gas

Main source of light
Lamp
Electricity

Domestic water source

Drilling\ well

Collective public fountain

Individual subscription to the national network

Material used for walls of house
Bricks made with mude

Bricks made with cement

Number of families

Formal settlements Informal settlements All
Mean SD Mean SD Mean  SD
24.79 17.07 21.82 16.2 23.26  16.69
0.15 0.35 0.23 0.42 0.19 0.39
0.27 0.44 0.44 0.5 0.35 0.48
0.36 0.48 0.4 0.49 0.38  0.48
0.37 0.48 0.16 0.36 0.27  0.44
40,584 42,933 83,517
42.33 13.36 36.97 11.72 38.99 12.63
0.19 0.39 0.47 0.5 0.36 0.48
0.65 0.48 0.42 0.49 0.51 0.5
0.12 0.32 0.01 0.12 0.05 0.22
0.57 0.5 0.82 0.46 0.65  0.48
0.07 0.26 0.08 0.28 0.08 0.27
0.31 0.46 0.09 0.29 0.18 0.38
0.35 0.48 0.92 0.27 0.7 0.46
0.65 0.48 0.07 0.25 0.29 0.45
0.07 0.25 0.24 0.42 0.17 0.38
0.38 0.49 0.73 0.44 0.6 0.49
0.55 0.5 0.03 0.18 0.23  0.42
0.24 0.43 0.99 0.11 0.7 0.46
0.76 0.43 0.01 0.11 0.3 0.6
6,661 10,823 17,484
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TABLE 2. Descriptive statistics (15-30 year old group)

Formal settlements Informal settlements SD
Variables Mean SD Mean SD difference
Child’s age 21.15 4.13 20.30 3.88 Hox
Child is a girl 0.51 0.50 0.51 0.50 NS
Child is Muslim 0.61 0.49 0.56 0.50 NS
Child belongings to the Mossi ethnic group 0.90 0.30 0.92 0.27 oK
Enrolled in school at least once 0.94 0.24 0.82 0.38 ok
Child reached age 7 during PDDEB 0.32 0.46 0.39 0.49 Hox
Years of Exposure to PDDEB 2.62 2.46 3.09 2.45 NS
Child reached post-primary level 0.72 0.45 0.53 0.50 oAk
Number of children in the family 5.26 1.69 5.41 1.60 Hox
Presence of twins in the family 0.14 0.35 0.10 0.30 oK
Child’s mother’s age 45.21 4.01 43.75 3.85 *
Mother’s husband age 54.59 7.58 52.52 8.46 HoHK
Chllfi s mother’s Illa.s an economic activity in which 0.90 0.30 0.95 021 ok
a child could participate
Mother S husband. h@s an economic activity in which 0.70 0.46 0.74 0.44 NS
a child could participate
ChllFl s mother’s has at least 0.36 0.48 0.19 0.40 .
a primary-school level
Husband has at least 0.46 0.50 0.27 0.44 ok
a primary-school level
Standard of living
Low 0.08 0.27 0.47 0.50 HoHK
Middle 0.19 0.39 0.43 0.49 oK
High 0.72 0.45 0.09 0.29 ok
Observations 3,024 1,207

*¥**p<0.01 ¥**p<0.05 *p<0.1 NS not significant
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TABLE 3. Individual characteristics by number of children in the family

Formal settlements Informal settlements

5& - 6 & + Difference 5 & - 6 & + Difference

Variables

Child’s age 20.74 21.73 HAK 19.74  20.74 ok
Child is a girl 0.50 0.53 NS 0.50 0.52 NS
Child belongings to the Mossi ethnic group 0.89 0.91 NS 0.92 0.93 NS
Child is Muslim 0.58 0.67 oK 0.59 0.53 ok
Enrolled in school at least once 0.96 0.92 oAk 0.85  0.80 Hoxk
Reached post-primary school level 0.78 0.64 HAK 0.60  0.45 oAk
Child’s mother’s age 44.48  46.24 HAK 0.43  0.45 oAk
Mother’s husband’s age 52.99  56.82 o 0.51 0.54 roAk
Chll.d s mother ha.s an economic activity in which 0.87 0.95 Sk 0.95 0.96 NS
a child could participate

Mot.her S husband. h.as an economic activity in which 0.63 0.80 Kok 0.70 0.78 .
a child could participate

Chll.d s mother has at least 047 092 Kok 024 014 .
a primary-school level

Mot.her s husband has at least 0.54 0.34 Kok 0.29 0.24 "
a primary-school level

Standard of living

Low 0.08 0.08 NS 0.46 0.49 NS
Middle 0.16 0.24 HAK 0.42 0.43 NS
High 0.76 0.66 Hokk 0.11 0.07 HoAK
Observations 1,763 1,261 645 562

F#%p<0.01 **p<0.05 *p<0.1 NS not significant
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TABLE 4. Presence of twins and the number of children in the family

(1) (2) 3)

Formal Informal Formal Informal Formal Informal

Twin in the family 6.06 6.21 0.93%F*  (.89%F*k (. 78%**k  (.92%**
No twin in the family 5.13 5.32 - - - -
T-test p value 0.000 0.000 - - - -
F-stat - - 111.55 33.66 16 74.17
Family characteristics - - No No Yes Yes
Observations 3,024 1,207 3,024 1,207 3,024 1,207

***p<0.01 ¥**p<0.05 *p<0.1 NS not significant

(1) Average number of children in the family

(2) Linear regression of the number of children

(3) Linear regression of the number of children

Family characteristics : ethnic group; religion; father’s and mother’s age economic activities, level
of education; and family standard of living
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TABLE 5. Presence of twins, school enrolment, and post-primary school attainment

Formal settlement Informal settlement
Variables (1) (2) (3) (1) (2) (3)
Twins in the family - -0.073  0.106 - 0.002  -0.004
(0.141) (0.102) (0.219) (0.178)

Child’s age -0.006 - - 0.007 - -
(0.007) (0.015)

Child is a girl 0.012 - - -0.23 - -
(0.061) (0.121)

Household belongings to the Mossi ethnic group -0.255 - - 0.200 - -
(0.194) (0.397)

Main religion is Islam -0.163 - - 0.166 - -
(0.125) (0.207)

Child’s mother’s age 0.004 - - -0.003 - -
(0.016) (0.028)

Mother’s husband’s age -0.001 - - -0.008 - -
(0.008) - - (0.014) - -

Chil'd’s mother ha.s an economic activity in which 0.211 - - _0.296 - -

a child could participate - - - -
(0.232) (0.340)

Mot.her’s husband. h.as an economic activity in which 0.333 - - 0.075 - -

a child could participate - - - -
(0.136) (0.227)

Chﬂ.d s mother has at least 0127 - - 0,004 - -

a primary-school level - - - -
(0.143) (0.227)

Mot'her s husband has at least 0.077 - - 0.012 - -

a primary-school level - - - -
(0.136) (0.229)

Standard of living - - - -

Middle -0.194 - - -0.258 - -
(0.218) (0.182)

High -0.158 - - -0.476 - -
(0.193) (0.414)

Cons -0.966 - - -0.708 - -
(0.718) (1.430)

Wald chi2(12) 13.59 - - 12.60 - -

Prob > chi2(12) 0.33 - - 0.40 - -

N 3,024 3,024 2,834 1,207 1,207 992

(1) Probit regression of the presence of twins in the family

(2) Probit regression of school enrolment

(3) Probit regression of post-primary school level of attainment
Robust standard error in bracket
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TABLE 6. Testing the validity of the instrument

School enrolment Post primary attainment

In>4 In>5 In>6 In>4 In>5 In>6

L O I e I e

NR NR NR NR NR NR NR NR NR NR NR NR
NO YES NO YES NO YES NO YES NO YES NO YES

Testing results
Control variables

TABLE 7. Family size, PDDEB, and school enrolment

Formal settlements Informal settlements

Variables
(1) (2) 1) (2)
Coeff 95% C 1 Coeff 95% C 1 Coeff 95% C 1 Coeff 95% C I

Osn 0.46*** [0.18 0.88] 0.46*** [0.21 0.86] 0.11 [-0.34 0.57] 0.12 [-0.35 0.58]
Number of children -0.37%** [-0.64 -0.20] -0.37%** [-0.63-0.21] -0.14 [-0.46 0.16] -0.14  [-0.49 0.17]
PDDEB_S 0.29%** [0.02 0.52] 0.13 [—0419 0439] 0.12 [-0.14 0.41} -0.12 [-0.49 0.26]
Child is girl L0.20%%%  [0.35-0.02] -0.26%** [0.44-0.06] -0.16% [-0.340.02] -0.31%*%* [0.53 -0.10]
PDDEB_S*Girl 020  [-0.10 0.66] 0.49%*  [0.10 0.89)]
N 3,024 1,207

***p<0.01 **p<0.05 *p<0.1

All regressions are controlled for family and child characteristics.
Child’s age, religion, ethnic group

Child’s parent’s age, education level, and economic activity
Family standard of living level
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TABLE 8. Family size, PDDEB, and post-primary school level attainment
. Formal settlements Informal settlements
Variables
(1) ) (1) )
Coeff 95% C 1 Coeff 95% C 1 Coeff 95% C1  Coeff 9%5% C1

Tyn 0.40%%*  [0.21 0.78]  0.40%**  [0.230.75]  0.22  [-0.180.66] 0.22  [-0.16 0.68]
Number of children -0.32%** [-0.56 -0.14] -0.32%** [-0.55-0.15] -0.25* [-0.57 0.04] -0.25% [-0.56 -0.02]
PDDEB_Y 0.0l  [0.060.04  -0.02  [0.07004 -0.01 [-0.100.08 -0.01 [-0.10 0.09]
Child is girl 004  [0.050.14] 001  [-0.140.16] 0.19%* [0.070.37] 0.19 [-0.07 0.45]
PDDEB_Y*Girl 0.01  [-0.030.05] 0.0l [-0.08 0.05]
N 2,834 992

FF¥p<0.01 **p<0.05 *p<0.1

All regressions are controlled for family and child characteristics.

Child’s age, religion, ethnic group

Child’s parent’s age, education level, and economics activity

Family standard of living level



SETTLEMENT DISPARITIES IN SCHOOL ACHIEVEMENT 33

FIGURE 2. Probability of post-primary school attainment by settle-
ment and number of children

Girls with an unfavourable background

Boys with an unfavourable background

T T

B@- B

8 8

£ =

o Q

5”1 51

E E

= =

51 3

o Q

a (=%

= =

8o 8o

2% [

= =

o o

(=R (=T
T T T T T T T T T T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Number of children Number of children
Informal settlements Formal settlements Informal settiements Formal settlements
Girls with a favourable background Boys with a favourable background

T T

B B @

8 8

£ =

o Q

5”1 51

E E

= =

51 3

Q Q

a [=%

= =

§o | 8o |

2% o

= =

o o

(=R (=T

T T T T T T T T T T T T T T T T T T T T
1 2 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10

Number of children

Informal settlements Formal settlements

Number of children

Informal settiements Formal settlements




34 SETTLEMENT DISPARITIES IN SCHOOL ACHIEVEMENT

F1GURE 3. Settlement difference in probability of reaching the post-
primary school level by standard of living and number of children in
the family (95% confidence interval)
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FIGURE 4. Settlement difference in probability of reaching the post-
primary school level by standard of living and number of children in

the family (90% confidence interval)
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F1GURE 5. Settlement difference in probability of reaching the post-
primary school level by exposure to PDDEB and number of children in

the family (95% confidence interval)
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