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Abstract: Although most of the world’s people with disabilities live in the devel-
oping countries, little is known of the consequences of disability in that part of the
world. This study uses the DHS-MICS 2011 data to assess the effect of child disability
on education in Cameroon. This effect is also assessed both on school attendance and
on school success, correlated with severity of disability. The research value added is
that in the context of a lack of longitudinal data, the estimates of disability effects are
corrected both for the endogeneity bias related to household and genetic unobservable
variables by using a household and sibling fixed-effects model and for the simultaneity
bias by including birth disability. The findings are that moderate and severe disabil-
ities reduce by 9% and 42% the probability that a child attends school and by 8%
and 55% respectively that he has ever attended school. Moderate disability and severe
disability diminish school progress, showing that lower school attainment of children

with disabilities is not only due to schooling access.
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Introduction

In both developed and developing countries, education is associated with a higher
probability of gaining a decent and better paid job (Unicef, 2013)). Any obstacle to
education therefore reduces individuals’ future productivity and incurs a future cost.
This is why education for all, especially universal primary education, features high
among all development strategies, and the elimination of inequalities in education is
one way of achieving it (ONU) 2014)).

There are various types of inequality in education: by gender, ethnicity, urban ratio,
income, disability, etc. Even if the inequalities relating to disability are less frequently
addressed in the literature, they have been shown to have greater impact than most
other forms of inequality. (Currie and Stabile| (2007) show for two developed countries
(Canada and US) that the education deficit due to disability is greater than that due to
income or mother’s education. |Filmer| (2008), working on thirteen developing countries,
concludes that this deficit is often greater than that due to gender, urbanisation and
economic status. The educational gap due to disability is therefore just as great as, if
not greater than, all other forms of inequality.

And yet there are many policies and laws dealing with the education of people
with disabilities. Internationally, as early as 1948, the Declaration of Human Rights
recognised the right of education for all (ONU] 1948)), the Convention on the Rights
of the Child reiterated this right for children (ONU, [1989)), and the Convention on the
Rights of Persons with Disabilities promotes their right to education (ONU| 2006).

In Cameroon, the general legal framework for education is laid down by the 1998
Law on Educational Guidance, which is supposed to guarantee access to education
without discrimination. In 2000, primary education was made free of charge for every
children.! The education of people with disabilities is covered by the 2010 law, whose
Article 29 states that the State contributes to the education and initial vocational
training expenses of poor pupils and students with disabilities (Cameroun|, 2010).

However, both global and national figures continue relentlessly to reveal the huge
educational disadvantages suffered by people with disabilities. UNESCO, for example,
estimates that in developing countries 98% of children with disabilities do not go to
school (OIT} [2009). These differentials between those with and without disabilities are
observed both at the entry to education and throughout it. Analysis of 51 countries
shows that the primary completion rate of the 18-49 year age group is 53% for people
with disabilities, compared with 67% for the rest. Similarly, the average number of
years’ schooling for those with and without disabilities is 6.23 and 7.86 respectively
(OMS, |2011)). The situation in Cameroon is hardly any better. The data from the 2005

Population and Housing Census show a net primary school enrolment rate of 75.5% for

In practice, other expenses, such as uniform, transport, school exams and textbooks, and sub-
scriptions to parent-teacher associations remain to be paid by parents.



children with no form of disability, compared with only 69.9% for those with disabilities
(Mbouyap and Ahanda), 2010).> A differential also appears in level of instruction at
all stages in the education system. So only 13.8% of people with disabilities of 6 years
and over have completed 4/5 years of secondary school, compared with 18% for the
population as a whole.

This implies that their disability would be the major determining factor in the
deficit of human capital that children with disabilities face. However, matters are not
that simple. Economic theory reveals much more complex relationships between child
health and education. Some authors, reinterpreting life-cycle models, have concluded
that disability has a possible influence on education (Case et al., 2005, Cutler and
Lleras-Muney, 2012, [Fletcher and Lehrer, 2009, Currie and Stabile, 2006, Jackson)
2009, |[Filmer, 2008).

Other research, based on Grossman’s theory of non-market outcomes of education
(2005), claims that education determines an individual’s health status and not the
opposite. Other authors mention observable and unobservable third factors that may
influence both disability and level of educational attainment. Some empirical studies,
controlling for some of these unobservables and inverse causality, have shown that
disability has no effect on children’s education (Oreopoulos et all 2008, De Ridder
et al., 2013] [Filmer, 2008).

In the face of these theoretical and empirical disagreements and the virtual absence
of robust evidence from developing countries, this study aims to assess the effect of a
child’s disability on their accumulation of human capital in Cameroon, using the 2011
Demographic and Health Survey and Multiple Indicator Cluster Survey (DHS-MICS)
data. The measurement of the effect of a child’s disability on their educational level
would be of great importance for recommending economic policies. It would not only
identify how endeavours targeting this social group should be directed in order to
achieve better education, but not least so as to spare the individual and society the
future costs of their exclusion from the labour market because of poor human capital.

The contribution of this study is of four kinds. First, a fairly recent database is used
to provide an updated measurement of the effect of disability on children’s education.
Second, the virtual absence of information on this subject for developing countries is
filled by using estimates corrected both for the endogeneity bias due to unobservables
with a household and sibling fixed-effects model, and for the simultaneity bias by using
disability at birth. This makes it possible to obtain a more robust effect despite the
transversal structure of the database. Third, the effect of disability is evaluated on
both school attendance and school achievement, giving a comprehensive vision; as the
MDG Report 2014 puts it, "The achievement of universal primary education requires
both enrolment in, and completion of, the full cycle of primary school education" (ONU},

2014, p. 18). Fourth, the estimates are made for various degrees of severity of disability,

2Except where otherwise stated, all the figures in this paragraph come from the same source.



giving great force and precision to the suggestions for economic policy that are made.

The rest of this chapter has three sections. Section 1 is a detailed review of the the-
oretical and empirical literature on the relationship between disability and education.
Section 2 presents the methodology used in this study. Section 3 proposes an analysis

of the statistical and econometric results obtained

1 Review of the literature

1.1 Theoretical links between child disability and education

In economic theory there are three possible links between health and education (Cutler
and Lleras-Muney, [2008). Poor health may cause lower educational attainment. Edu-
cation may affect an individual’s health. And third factors may affect both the health

and education of an individual.

1.1.1 Child’s disability a determining factor in educational attainment

Poor health, particularly during an individual’s first years of life, is likely to retard
their accumulation of human capital. This conclusion is implied by certain life-cycle
models (Case et al., 2005). Although these models reveal the effect of childhood health
on adult health, they also show clearly that this is due, among other things, to an effect
of health on educational attainment. How this operates in the case of a disability may
be explained by two channels.

First, health may affect education via the illness it causes and/or the anticipations
of lifespan it changes (Cutler and Lleras-Muney|, [2012)). A child’s disability may reduce
their physical and/or cognitive capabilities. The child may also have other satellite
illnesses and thus attend school less, learn less when they are there, leading to poor
school results and ultimately lower educational attainment.

Second, in addition to the morbidity effect of a child’s disability on their school
results which may be called "direct" an "indirect" effect may also be observed. The
disability may alter the "subjective" or "objective' return expected from education.
The "subjective" expected return is the internal or external return of education as
modelled by their parents’ beliefs about what a child with disabilities can accomplish
at school or in the labour market. The "objective" expected return is the parents’
objective reasoning about the profitability of their child’s education, given the state of
the labour market. If the labour market displays strong discrimination against people
with disabilities (Baldwin and Choel 2014) or if the type or severity of the child’s
disability is such that they are unlikely to obtain a job, the "objective" expected return

will be low.? If, as Becker| (1962) claims, the expected return on investment in human

3Note that the "subjective" and "objective" expected returns may be linked, since the state of the
labour market may alter beliefs about the capabilities of children with disabilities.
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capital is the main determining factor in the amount of that investment, then one
would expect the parents of children with disabilities to reduce the investment made in
their education, particularly if household resources are strained. Ultimately, the child’s

disability will lead to a reduction in educational attainment.

1.1.2 Is the child’s education a possible determining factor in their dis-
ability?

An abundant literature has sought to explain why an individual’s health status may
be the result of their capital in knowledge or education (Cutler and Lleras-Muney),
2008, \Grossman, 2005). It follows directly on from Grossman’s (2005) study of the
nonmarket outcomes of education. His theoretical model shows in particular how an
individual’s education is likely to affect certain nonmarket outcomes, such as their adult
health. Although the model reveals a causal link between education and adult health,
it may still be extended to child health. The reason is that certain school vaccination
campaigns or school meals systems in developing countries can protect children against
certain types of disability. Similarly, children enrolled in school may be exempted from
street work. School thus shelters them from certain high-risk environments, a possible
source of accidents and disabilities. A lack of education may also be an aggravating
factor in certain cognitive problems (Jackson, 2009). This theoretical link between
the accumulation of educational capital and disability deserves to be included in the

analysis.

1.1.3 Third factors affecting both the education and the disability of the
child

A set of third factors or family antecedents may also simultaneously affect a child’s
disability status and school attainment. These factors may be either observable or
unobservable. The observable ones include household income, parents’ educational
attainment or social status. A rich parent can invest more in both the education
and health of their child (Cutler and Lleras-Muney, 2008, (Case et al., |2005). A poor
parent is more likely to have children with disabilities, because they invest less in
their offspring’s health, and to have less-educated children, because they invest less in
their education. The unobservable factors that may affect both health and educational
attainment in a child include notably their genetic features or endowments (Cutler and
Lleras-Muney, [2008). A child’s genetic inheritance may thus be responsible for certain
mental or physical illnesses and also poor school results. Other unobservable factors
in the family environment may also affect both education and disability status. For
example, a noisy, dangerous or unlit family environment may underlie certain forms of

disability and also be unfavourable for accumulating educational capital.



1.2 Empirical literature linking child disability and educa-

tional capital

1.2.1 Evidence for correlation between child health and education in the

empirical literature

Following the pioneering work of such researchers as|Barker| (1995), showing that weight
at birth is one determining factor in certain chronic diseases, a number of authors have
taken that indicator and related it to individual school results. Although it is not in
itself a disability, low birth weight, like other health indicators at birth, is associated
with a high rate of disability and may therefore be considered to be a condition marker
(Stabile and Allin, 2012).

Authors such as |Currie and Hyson, (1999), Case et al. (2005)) in the UK and |Hack
et al.| (2002) in the US conclude that low birth weight correlates with poor educational
attainment. They also analyse other chronic health problems including physical and
mental disabilities, and show that the occurrence of a chronic illness is associated with

0.3 fewer Ordinary Level subject passes at 16.*

1.2.2 Demonstrations of causal effect in the empirical literature

Black et al.| (2007) use a twin fixed-effects model to compare twins in the same family
and thus allow for the unobservable heterogeneity between households. They find
that in Norway a 10% increase in birth weight increases the probability of completing
secondary school by just under 1%. However, their estimation technique requires them
to confine themselves to twins, which raises the problem of the external validity of their
results. The twin population differs in many ways from that of other children, throwing
doubt on the generalisation of results to the population as a whole. Oreopoulos et al.
(2008) in Canada use both a sibling fixed-effects model and a twin fixed-effects model
to assess the effect of certain health indicators at birth such as weight, Apgar score
and length of pregnancy.® They find that whereas most of these indicators have no
effect on the scores obtained in language tests at Grade 12, they do have a significant
negative effect on the probability of entering Grade 12 at age 17.

Fletcher and Lehrer| (2009) combine a sibling fixed-effects model and a "genetic
lottery". The idea is that a child’s health until they become an adult is affected by
the behaviour (choices) of their parents. It should therefore be treated endogenously.
The authors use variations in genetic markers between children and their interactions
as an instrument of health, due to the simple genetic lottery that occurs at a child’s
conception. They find that mental disorders have a negative effect on the number

of years’ schooling completed. However, even if this approach solves the endogeneity

4The Ordinary Level is an exam written by students at 16 years old in the UK
5The Apgar score is a summary of five vital signs noted by health staff at birth. They are heart
rate, respiration, muscle tone, reflex and colour. Each is scored from 0 (poor) to 10 (excellent).



problem that remains after using family fixed effects (because even for children in the
same family there are differing characteristics), the authors recognise that it is hard to
capture the effect of a specific health problem because of the existence of co-morbidity.
There are rarely if ever any genetic markers able to explain a specific health problem.
As a result of this limitation and the lack of information about the genetic lottery in
most databases, this method cannot easily be generalised.

Smith! (2009) works on chronic diseases both severe (such as cancer, heart and lung
disease and stroke) and moderate (high blood pressure, arthritis, diabetes). Although
simple regression shows a significant negative effect of chronic disease, the inclusion
of unobservables via family fixed effects causes the effect to disappear. [De Ridder
et al. (2013) analyse the risk of college dropout among adolescents presenting certain
health problems. They use a sibling fixed-effects logistic model or conditional logistic to
allow for unobservable heterogeneities at family level. They find a high risk of dropout
for young people with high psychological distress and problems with concentration.
However, once sibling fixed effects are controlled for, the effect is no longer significant
for psychological distress. Their study may suffer from selection bias, since only young
people attending school were included in the base sample, potentially excluding those
who had already dropped out. |Jackson| (2009)) uses the same model and a lagged health
measurement in order to avoid simultaneity bias between health and education.

Alongside these studies of general health problems, others have been devoted to
child deficiencies, by far the most on mental disability or behavioural disorders. (Currie
and Stabile| (2006) examine the effects of Attention Deficit Hyperactivity Disorder
(ADHD) on the level of children’s human capital in Canada and the US, showing
that the effects of this behavioural disorder are more marked than those of physical
conditions. |Currie and Stabile (2007) find a similar result including, in addition to
ADHD, anxiety/depression, conduct disorder and other behaviour problems. [Fletcher
and Wolfe (2008)) extend Currie and Stabile’s (2006) study to older children so as to see
the effect of these disorders on long-term educational results in the US. They find that,
when they include family unobservables, ADHD has no effect on long-term education
indicators such as the number of years’ schooling or the probability of going on to
higher education. To explain what is a counter-intuitive result, they show that living
with a child suffering from this disorder negatively affects the other children, leading

to a reduction in observed differences between children.

1.2.3 Empirical literature in developing countries

Although there are many studies in the developing countries evaluating the effect of
nutrition problems and tropical diseases (Bobonis et al., 2006, Field et al., 2009, |Clarke
et al., 2008), there are virtually none on the effect of disability. Even if the study pop-
ulation for Mitra et al.| (2011) and Mitra et al.| (2013) was adults in fifteen developing



countries including seven in sub-Saharan Africa, they do show that disability is associ-
ated with a low number of years’ schooling in these countries, except for Burkina Faso,
Kenya and the Dominican Republic, and with a low probability of completing primary
school in all except Burkina Faso. However, because of the format of the survey, de-
signed to question only one person per household, the authors are not able to establish
a causal link and this result can only be seen as a correlation.

Filmer| (2008) analyses the interactions between children’s physical and/or men-
tal disability, education and poverty in twelve developing countries and one emerging
one. He finds that, although in most of these countries children with disabilities do
not always live in poor households, their education is negatively affected by their
disability. He shows that, except for Chad, disability has a negative effect on the
probability of actually attending or having attended school. Although he controls for
family unobsevables (such as parents’ preferences for investing in children’s education
and health, and family environment) through household fixed effects model, it could
remain some unobservables heterogeneity in households especially in African context.
In fact, many families in the developing countries include children who are not direct
descendants.Comparing these children with biological HH’s children could not allow to
control for the genetic unobservables.

Our article is an extension of this article applied on more recent data and Cameroon
context. We go further by using a sibling fixed-effects model to correct for unobserv-
ables. The estimates are also corrected for the potential endogeneity bias related to

simultaneity using birth disability and control for the disability severity.

2 Study data and samples

The Demographic Health Survey National Multiple Indicators Cluster Survey (DHS-
MICS) survey was used for the statistical and econometric processing. It was held from
January to April 2011 by the INS with support from UNFP, Unicef, World Bank and
USAID. It is representative of the entire Cameroon population and was intended to
collect information on demographic and health indicators using three questionnaires:
women, men, and household.

Within the household questionnaire, various modules were used with all or some
households. The disability module was administered to a random sample of half the
households. This is the sub-sample used for all the following analyses. In addition to
demographic information such as age, gender and relationship with head of household,
the DHS-MICS survey collected information on current and past school attendance
and educational level for the current and previous school year for household children
from 3 to 24.

Given that the survey is a transversal one and does not provide the exact date at

which each disability began, the effect can only be measured for the population defined



as children.®. Our child definition is from age 6 to age 17. Although information

on school attendance was collected from the age of 3, before 6 most children are in
pre-primary; their enrolment rate is relatively low. School attendance in Cameroon is
only compulsory from primary school on.

The general sample used in this study thus comprises children aged 6 to 17 for whom
the education information is not missing.” Since DHS-MICS collected information
about all the children in each household, it is possible to produce analyses at household
level. For these analyses via household fixed effects, only the sub-set of individuals
living in household with at least two children of differing disability status (i.e. at least
one child with a disability and one without) (Filmer, [2008)) is used: the household
sample. Analyses are also made with a restricted sample on only biological siblings. It
means the head of household’s biological children, where at least one has at least one
disability and one has none: the Sibling sample.®

Although the DHS-MICS survey provides no precise information about the history
of the disability, one of its advantages is that it records whether or not the disability
dates from birth. For some of the household analyses in this study, only children with a
disability from birth (38.90% of all those with a disability) and those with no disability
are included in the sample: the household with birth disability sample. Here the age
limit is extended to 24: we can be sure that the disability was present in childhood
(because it was present at birth). This has the advantage of increasing the size of the
sample. How the samples are put together is described in Figure [I}

The DHS-MICS survey makes it possible to identify deficiencies such as the lack
of a body part or extremity, deformation of a limb, serious problems with sight, with
hearing, with speech and behavioural disorders as described in Table .9 The degree of
severity of deficiency is then checked by a question about whether or not it is partial.
This provided a disability categorical variable of value 1 if the child has no disability,
2 if their disability is not severe and 3 if the disability is severe.

There are a number of measurements of education used in the literature (Mani et al.,
2013). Some measure access to schooling, others educational attainment. In order to

capture access to schooling, this analysis uses the attends school and ever attended

6The 1989 Convention on the Rights of the Child defined a child as "every human being below the
age of eighteen years unless under the law applicable to the child, majority is attained earlier" (ONU]
1989, p. 2056).

"The information on curent school attendance, ever school attendance and number of years’ school-
ing is missing for only 0.34 %, 0.34 % and 0.35% of children respectively.

8The choice of grouping children by their descendance from the head of household rather than
from father or mother was guided by the desire to keep as many children as possible in the sample.
Generally speaking, 44.19% and 35.77% of children do not live in the same household as their father
or mother respectively, and cannot be grouped as siblings on that basis. However, in all households
there is a head of household (who may be a woman or a man) and this person is generally one of the
children’s parents.

9 Although the questions used are not those of the Washington Group on Disability Statistics (WG),
they produce overall results as to the prevalence of disability that are fairly close to those obtained
with the WG questionnaire in Senegal in 2013.



school variables. This is a short-term measurement of education. the attends school
has value 1 if the child currently attends (or is enrolled at) a school and otherwise
0, ever attended school takes the value 0 if the child has never attended school and 1
otherwise. Educational attainment is a long-term measurement because it is supposed
to summarise the child’s career from school entry to the survey date. To measure it,
the number of completed years’ schooling at the time of the survey could be used.
However, this variable is better suited to adult populations (Patrinos and Psacharopou-
los, 1997)). Since the sample used for this study comprises children of school age
who have therefore not completed their educational careers, the measurement is right-
censored (Mani et al.; [2013)), so another school attainment measurement is necessary.
Some authors consequently use the relative number of years’ schooling or school
progress (Mani et al.|2013)). This is the ratio of number of completed years of education
to the number of potential years of education. The latter figure is the number of years
of education the person would have completed if they had started their schooling at
the normal age and then completed one further year of education each year. In the

literature, the variable is expressed as follows:

Years’ schooling
Age — FE

(1)

School progress =

Where Years’ schooling is the number of actually completed school years and F the
usual school entry age in the country concerned. In Cameroon, F is 6 (Unesco-BIE]
2010). Equation (1) may pose a problem with very young children, namely those aged
6. For them the School progress variable is infinite since the denominator is zero. For
that reason, we built another school progress variable which allows including children
of 6 in this study, what the previous variable does not allow.

It is expressed as follow:

Years’ schooling+1 2)
Age— F +1

School progress or the relative number of years’ education provides information on both

School progress =

whether a child entered school late and if there have been results failures along the way.
Where School progress < 1, the child has had a bad school progression meaning he
has entered school late or has repeated at least one grade. If School progress >> 1,
it means that the child has a normal or advantageous school progression meaning he
entered school at the right time or earlier and had never repeated any class. It is
important to notice this indicator values the years of education according to the child’s
age, for example one year of education for a child of 8 is better valued than for a child
of 9.

Table [2] describes in detail the study samples. Column 1 describes the general

sample of children for whom human capital variables are not missing. Columns 2,
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3 and 4 describe the samples in which there are at least two children with differing
disability status. The samples are used for the fixed-effects models. Overall, disability
affects some 3.1% of children aged 7-17 in Cameroon (non-severe and severe disabilities
affect 2.6% and 0.5% respectively). This prevalence is identical to that found by Filmer
(2008) in Mongolia but slightly above that obtained in other African countries such
as Burundi, Zambia and South Africa (approximately 1.3%) from 1995 to 2003. This
probably reflects the ability of the 2011 DHS-MICS to record certain types of disability.
The disability prevalence figures obtained for the other three samples are much higher,
which is quite understandable because these samples only include children in households
with a child with a disability. Table [2] shows that overall the samples selected for fixed
effects are fairly close to the general sample and may thus be used with no risk of
selection bias. There are however slight differences in the samples with birth disability
concerning some control variables.

Since this study uses birth disability to control for simultaneity bias, it is important
for the external validity of the results obtained to verify that this population is relatively
similar to the general set of people with disabilities. To that end, mean difference tests
are shown in Table 8] Column 1 presents the difference test for the 6-17 age group and
Column 2 for the 6-24 group. For the 6-17-year-olds, except for living environment
(place of residence), the two populations do not differ. For the 6-24-year-olds, in
addition to place of residence, the age and the illness status of the two populations
differ slightly but the distribution of all the human capital variables are the same
across the two groups. Overall, therefore, the two populations with disabilities are
fairly similar, showing that the results obtained from the birth disability sample can
be generalised to the rest of the disability population.

Table [3| shows the means of human capital variables by child’s disability status.
Whatever the educational variable, there is a considerable differential in human capital
between children with and without disabilities. The more severe the disability the
wider the gap. For example, the school attendance rate is 82% for children with
no disability, 77% for those with a non-severe disability and 28% for those with a
severe disability. Similarly, the school progression of children with a severe disability
is only 0.47 compared with 0.75 of those with a non-severe disability and 0.84 of those
with none. These descriptive findings imply that there would be a causal relationship
between having a disability and having poor educational capital. This hypothesis

requires, however, more detailed econometric investigation.
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Table 1: Disability status in study samples

General Household Siblings Household With Birth dis.

Sibling With Birth dis.

N N N N N
No dis. 10758 698 415 529 260
Non-sev. dis. 290 252 169 143 36
Sev. dis. 57 45 27 30 15
Total 11105 995 611 702 361

Note: Author from 2011DHS-MICS data. N: sample size.
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Table 3: Level of human capital by disability status

No dis. Non-sev. dis Sev. dis. Total
Attends school 0.825 0.772 0.281 0.820

(0.380) (0.421) (0.453) (0.384)
Ever attended school 0.870 0.834 0.474 0.867

(0.336) (0.372) (0.504) (0.339)
School progress 0.842 0.752 0.474 0.838

(0.459) (0.465) (0.339) (0.460)
Observations 11105

Note: Author from 2011DHS-MICS data. Standard errors in parentheses.
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3 Method

In order to evaluate the effect of a child’s disability on their school results, the estimated

equation will first be of the following form:

Where Y; is the human capital of individual ¢, D their disability status and X;
all their individual and family control variables. 3 and A are the parameters to be
estimated. As in many studies (Currie and Stabile, 2006; Fletcher and Wolfe, 2008;
Oreopoulos et al., 2008; Black et al., 2007; Filmer, 2008), Equation (2) is estimated
with a linear model both for the continuous variables (Ordinary Least Squares [OLS])
and the binary variables (via a linear probability model). This is used to calculate
cluster-robust variances and directly interpret the results.

However, as pointed out above, the child’s disability status and school results may
be influenced by third factors such as family environment, parents’ preferences for
investing in human capital and certain genetic traits. As a result of these unobservable
elements, coefficient 8 obtained in Equation [3]is tainted by endogeneity bias.

To correct for this bias, one may compare children living in the same household.
This may be done by using, like [Filmer| (2008)), a household fixed-effects model. The
household fixed-effects model corrects the estimates for the unobservables shared by
children in the same household independently of their biological relationship with the
head of household. It supposes that there is no parents’ preferences difference between
their own child and a foster child, which is not always true as shown by [Bledsoe
et al| (1988)) and Case et al.| (2004). Moreover, there may be genetic unobservables
that affect both education and a child’s disability status. An attempt to control for
these unobservables is made by considering only children who have the same parents
through a sibling fixed-effects model (Fletcher and Wolfe, 2008|, Currie and Stabile,
2006, De Ridder et al., 2013). By comparing the biological children of the head of
household rather than all the children in the database irrespective of origin, the sibling
fixed-effects model controls for all the observable, and not least unobservable, elements
shared by siblings.

So the equation is:

Y;s =+ BDzs + )\Zzs + HUs + €5 (4)

With Z identical to X, except that it excludes the control variables shared by
siblings. Subscript s represents the Sibling. So Y, is the school attainment of individual
¢ in Sibling s. pus represents the sibling fixed-effects; it relates to the family-specific
unobservables. And ¢;, is the error term.

However, there may still be a simultaneity bias. As shown above in the theory sec-
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tion, health and education may affect each other. The effect of disability on education
may be isolated and any inverse effect eliminated by using a lagged child disability
variable (Jackson| 2009), by only including disabilities occurring before school age.
Since the data used show whether a child’s disability dates from birth, in some of the
estimates presented here, the population of children with disabilities will consist solely
of those with disabilities from birth.

4 Results

4.1 Evidence of correlation between disability and education

Table 4] shows the OLS estimated regression of education on disability for all children
(i.e. children living alone in families, living in families with more than one child with
identical disability status, and living in families with children with varying disability
status). It suggests that children with disabilities have lower school attendance than
others. Compared with a child with no disability, a child with a moderate disability
has a risk of attending school that is 7 percentage points lower. The difference is
even more marked for children with severe disabilities where the difference may reach
56 points. Similarly, moderate disability is associated to a lower risk (by roughly 6
percentage points(pp)) of attending school and a lower child’s school progress. Severe
disability is associated with a reduction of 42 points in ever attended school risk and in
even lower school progress. The table [9 presents this correlation by types of disability.
It shows that compared to children who don’t carry such condition, the deformation,
speech deficiency and mental deficiency are associated with a lower risk of attend or
ever attended school. All the others form of deficiency except visual deficiency and the
missing limb or extremity are associated with a lower school progress.!’

To have a clearer idea of the extent of these variations due to disability, it is of
interest to compare them with those arising from other common sources of differences
in human capital. In order to do so, we run the sheaf coefficient post-estimations
presented in the table [[0] The sheaf coefficient post-estimations help comparing the
relative strength of the influence of several blocks of variables or categorical variables
(Buis, 2010). On contrary of Filmer| (2008) and |Currie and Stabile (2007)), this shows
that the gaps due to disability are not much greater than those due to gender or
parent’s educational attainment and econnomic well-being, which are more extensively
addressed in the literature.

However, overall, the results for the probability that a person has ever attended
school suggest that the lower current school attendance of disabled children could be

due to their barrier at the entrance as shown by |[Filmer| (2008)). But school progress

9However due to the sample reduction when using household fixed models, the analyses by type of
deficiency are made only in term of correlations.
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informations show that they are also disadvantage once at school. However, because
of the risks of endogeneity, the above results can only be interpreted as correlations.

More robust estimation is essential to determine any causal effect.
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Table 4: Correlation between disability and education: OLS for all children

Attends school Ever attended school School progress
Coef. SE Coef. SE Coef. SE

Child disability (None)
Non-sev. dis. -0.070%*  (0.022) -0.064**  (0.020) -0.063**  (0.023)
Sev. dis. 0.55TFFF(0.059)  -0.426%FF  (0.063)  -0.335%*  (0.044)
Child illness (None)
Slight illness 0.024 (0.023) 0.035* (0.018) 0.002 (0.024)
Moderate illness 0.020 (0.020) 0.027 (0.017) 0.017 (0.020)
Serious illness -0.035 (0.028) 0.003 (0.025) -0.019 (0.038)
Age 0.142%%  (0.008)  0.132%%*  (0.007)  -0.260*** (0.010)
Age2 -0.007***  (0.000) -0.005***  (0.000) 0.009***  (0.000)
Boy 0.061***  (0.007) 0.042*%**  (0.006) 0.009 (0.007)
Biological child HH 0.011 (0.008) -0.011 (0.007) 0.000 (0.009)
Education HH (None)
Primary education 0.177***  (0.015) 0.159%**  (0.013) 0.130***  (0.012)
Secondary or higher ed. 0.227***  (0.015) 0.182***  (0.014) 0.213***  (0.014)
Age HH 0.003***  (0.000) 0.002***  (0.000) 0.003***  (0.000)
Disability HH 0.011  (0.014) 0.012  (0.014) 0.000  (0.014)
Domicile (Rural area)
Provincial capital -0.043**  (0.014) -0.010 (0.012) -0.027 (0.016)
Other town 0.013  (0.011) 0.010  (0.010)  -0.029%  (0.014)
Household size -0.005***  (0.001) -0.003***  (0.001) -0.007***  (0.001)
Econ. well-being (Poorest)
Second quintile 0.165%%*  (0.018)  0.148%%*  (0.017)  0.142%%*  (0.014)
Middle 0.214***  (0.018) 0.175%**  (0.016) 0.232***  (0.016)
Fourth 0.250%%%  (0.019)  0.205%* (0.017)  0.345%%* (0.018)
Richest 0.286*%*  (0.020)  0.214%%*  (0.018)  0.451%**  (0.021)
Constant -0.299***  (0.048) -0.233%F*  (0.045) 2.048%%*  (0.057)
R2 0.206 0.211 0.351
Observations 11106 11106 11105

Note: Author from 2011DHS-MICS data. Coef.: coefficient, SE: standard errors clustered at the
household level. * significant at p<0.05 ** significant at p<0.01, *** significant at p<0.001. Vari-
ables in parentheses are reference categories.
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4.2 Correcting biases and proving causal effect of disability

on education

Table |5| gives the results of the OLS estimates (applied on the household sample) and
the household fixed-effects model. Overall, the OLS estimates are fairly close to those
obtained in Table (4] for the wider sample. So the results remain robust after reducing
the size of sample.

In terms of school attendance, the disability coefficients obtained from the house-
hold fixed-effects model are fairly close to those obtained by OLS and are still just as
significant. This suggests that the school attendance differential obtained previously
was not due to unobservable factors common to households but indeed to the disability.
Non-severe and severe disabilities reduce children’s school attendance by 9% and 57%
respectively.

The household fixed-effects models show that a child with a moderate disability
and a child with a severe disability have a probability of ever attended school of 8 pp
and 45 pp respectively less than a child with none. Having a non-severe disability or a
severe disability reduces a child’s school progress compared with no disability.

The effect of severe and non-severe disability on school participation and progress
slightly increases when unobservables are included and remains highly significant. This
means that household-specific unobservables tend to under-estimate the effect of dis-
ability. A largely similar result is obtained from the estimates using sibling fixed-effects
given in Table [L1]

As discussed above, a further possible source of endogeneity bias is the inverse
relationship there may be between disability and education. In order to reduce this
simultaneity bias, the estimates in Table [f] include in the sample only those children
with no disability and with a birth disability. The estimates of household fixed-effects
(FE) are corrected both for unobservables-related bias and inverse causality (household
fixed-effects).

The effects estimated from these OLS are fairly close to those obtained for the
general sample showing the samples are comparable. However, controlling for inverse
causality and unobservables at household level, if the effect of non-severe disability on
human capital accumulation does not change, the magnitude of the effect severe disabil-
ity change slightly. In fact, concerning the probability of attending school, compared to
reduction by 60% obtained by controlling only for unobservables, this reduction is by
42% where the two sources of endogeneity are taken in account. Inversely, the control
for the two bias makes the effects of severe disability on the probability of ever attended
school and school progress much more greater. This points out the importance of the
reverse causality.

The results of the sibling fixed-effects model are also shown in table[12] '* Overall,

U However these results should be interpreted carefully due to the small number of severely disabled
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where we reduce the estimation to the HH’s biological children, the magnitude of effects
remain stable even if the sample is reduced. This shown that disability does really have

an effect on human capital accumulation of children.

children with a birth disability in the sibling sample.
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Conclusion

The aim of this study was to evaluate the effect of child disability on the accumula-
tion of human capital in Cameroon. The effect was measured taking into account the
possibility of family-specific unobservables likely to affect both education and disabil-
ity status, such as heredity, family environment and parents’ preferences concerning
human capital, and allowing for an inverse causality between education and handicap,
since education and certain school-based programmes (vaccination, meals) may affect
disability status. To that end, a household fixed-effects model and consideration of
birth disabilities were used.

The findings are that a moderate disability reduces by 9% a child’s probability of
attending school and for a severe disability this figure may be as high as 42%. Moderate
and severe disabilities reduce by 8% and 55% respectively the probability that a child
has ever attended school. Most of the difficulty for children with disabilities is rather
access to schooling. However, both the non-severe and severe disabilities reduce a
child’s school progress . This suggests that disability creates a major future indirect
cost, by impairing children’s accumulation of human capital, and making it harder for
them to integrate into the labour market and/or reducing their adult earnings.

These findings provide matter for a number of recommendations for economic policy.
First, they show that the educational differential between people with and without
disabilities is not due to third factors or to an effect of education on disability, as
suggested by economic theory, but is indeed due to the disability. Adopting policies
to reduce childhood disabilities is therefore also a way of eliminating an obstacle to
universal education.

Second, improvements need to be made both to the supply of education, by guar-
anteeing access to schools and specialist schools, and to the demand, by informing
parents about the opportunities that education offers a child with a disability, so as
to raise the level of school attendance. As Unicef puts it, the fact that parents believe
that a child with a disability is unable to study at school is probably the main reason
for their lower school enrolment (Unicef-Armenia, 2012). Third, the public authorities
should improve and ensure the adequacy of education provided so that children with
disabilities can achieve better school results.

This study does, however, have limitations. First, We have control for the surround-
ing and genetic unobservables in the household but we can not exclude unobservable
factors specific to each child. Second, birth disability was used to control for simultane-
ity bias. Although it was verified that the populations of children with birth disabilities
and those with other disabilities are fairly similar, the disability effect obtained may
well be broader than for disabilities that develop later in a child’s life. Longitudinal
data on disability in developing countries need to be collected in order to achieve a

more accurate analysis of the effects of child disability on school attainment.

23



Figure 1: Composition of study samples
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Source: Author

This study contributes to the existing literature in three main ways. First, it
reduces the lack of information about the effect of disability on education in developing
countries. Thereby, unlike the small number of studies on developing countries, it
corrects the estimates for the endogeneity bias due both to genitics unobservables and
simultaneity. The effect obtained may therefore be rigorously interpreted as a causal
effect of disability on education, even though the data used are transversal.

Second, the disability effect is evaluated both on access to education and school
attainment, making it possible to throw more light on these two major aspects of a
person’s education. Third, the effect is addressed according to the degree of severity of
disability, providing more detail for analysis and ensuring greater effectiveness for any

policies that may be adopted as a consequence.

Funding

This work was supported by the Laboratory of Excellence Individuals , Populations,
Societies (labex iPOPs) worn by the French Institute for Demographic Studies (Ined),
as part of heSam University [ANR-10-LABEX-0089].

Appendix

24



Table 7: Types of disability

Effectif Frequence
Missing limb or extremity Is there a person in your household who is missing a body  0.081
part, for example, a hand, arm, foot or leg? Is there a
person in your household who is missing an extremity,
such as a fingertip, toe, nose or ear? Does [NAME] have
bodily extremities that are numb?
Deformation Is there a person in your household who has a deformed 0.259
upper or lower limb and cannot, or only with difficulty,
walk and/or use their arms or hands?

Visual deficiency Is there a person in your household who can hardly see 0.173
or is blind?

Hearing deficiency Is there a person in your household who can hardly hear 0.329
or is deaf?

Speech deficiency Is there a person in your household who finds it very hard 0.199
to speak or is dumb?

Mental deficiency Is there a person in your household who has problems of 0.127
behaviour?

Observations 347

Note: Author from DHS-MICS 2011 data.

Table 8: Mean difference test between children with other disabilities and children with
a birth disability

Age 6-17 Age 6-24
A Mean SE A Mean SE
Attends school -0.082 0.050 -0.051 0.045
Ever attended school 0.008 0.046 0.057 0.039
School progress -0.072  0.053 -0.046  0.042
Illness 0.055 0.035 0.092**  0.029
Age 0.683 0.361 1.181*%  0.484
Boy -0.047  0.055 -0.064  0.045
Biological child HH -0.002  0.052 -0.053  0.044
Secondary or higher ed.  -0.075  0.054 -0.036  0.045
Age HH -0.089 1.469 -1.710  1.265
Disability HH 0.051 0.043 0.063 0.036
Rural area 0.149*%*  0.054 0.100*  0.045
Household size 0.062 0.397 -0.101 0.371
Richest -0.093  0.055 -0.074  0.045
Observations 347 519

Note: Author from DHS-MICS 2011 data. A Mean is the difference between means or propor-
tions for children with other disabilities and children with a birth disability, SE:Standard errors
of difference. * Significant at p<0.05 ** significant at p<0.01, *** significant at p<0.001.
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Table 9: Correlation between type of disability and education: OLS for all children

Attends school Ever attended school School progress
Coef. SE Coef. SE Coef. SE

Deformation 0.1427F  (0.044)  -0.138%*  (0.043) __ -0.101* _ (0.046)
Visual deficiency 20.026  (0.045) -0.007  (0.034) 0.031  (0.053)
Hearing deficiency -0.060 (0.036) -0.056 (0.032) -0.061*  (0.029)
Speech deficiency 0.189%F%  (0.052)  -0.216%F  (0.053)  -0.191%*%*  (0.041)
Mental deficiency -0.453***  (0.070) -0.286***  (0.070) -0.266***  (0.052)
Missing limb or extremity -0.042 (0.079) -0.034 (0.065) -0.075 (0.057)
Child illness (None)
Slight illness 0.021  (0.023) 0.032  (0.018) 0.001  (0.024)
Moderate illness 0.019 (0.020) 0.027 (0.017) 0.016 (0.019)
Serious illness 0.034  (0.028) 0.005  (0.025) 0.017  (0.038)
Age 0.142%%*  (0.008) 0.132*%**  (0.007) -0.261%%*  (0.010)
Age2 S0.007%%%  (0.000)  -0.005%*%* (0.000)  0.009%**  (0.000)
Boy 0.061%%*  (0.007)  0.042%**  (0.006) 0.009  (0.007)
Biological child HH 0.011  (0.008) 0.010  (0.007) 0.000  (0.009)
Education HH (None)
Primary education 0.176***  (0.015) 0.158***  (0.013) 0.130***  (0.012)
Secondary or higher ed. 0.226***  (0.015) 0.182*%**  (0.013) 0.213***  (0.014)
Age HH 0.003%**  (0.000)  0.002%** (0.000)  0.003***  (0.000)
Disability HH 0.013  (0.014) 0.013  (0.014) 0.001  (0.014)
Domicile (Rural area)
Provincial capital 0.043%%  (0.014) 0.009  (0.012) 0.027  (0.016)
Other town 0.015  (0.011) 0.010  (0.010)  -0.029%  (0.014)
Household size 20.005%%%  (0.001)  -0.003*** (0.001)  -0.007*** (0.001)
Econ. well-being (Poorest)
Second quintile 0.163%%  (0.018)  0.146*** (0.017)  0.140%**  (0.014)
Middle 0.214%%%  (0.018)  0.175%** (0.016)  0.232%**  (0.016)
Fourth 0.250%%  (0.019)  0.205%** (0.017)  0.345%%* (0.018)
Richest 0.286%%*  (0.020)  0.214%%*  (0.018)  0.450%**  (0.021)
Constant S0.206%%%  (0.048)  -0.232%%%  (0.045)  2.049%**  (0.057)
R2 0.205 0.211 0.352
Observations 11106 11106 11105

Note: Author from 2011DHS-MICS data. Coef.: coefficient, SE: standard errors clustered at the
household level. * significant at p<0.05 ** significant at p<0.01, *** significant at p<0.001. Vari-
ables in parentheses are reference categories.
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Table 10: Correlation between disability and education: sheaf coefficients post estima-
tion

Attends school Ever attended school School progress

Main

Child disability 0.041%%* (0.004)  0.032*%** (0.004) 0.026*** (0.003)
Child illness 0.006 (0.003) 0.006* (0.002) 0.003 (0.004)
Education HH 0.092*%** (0.006)  0.076*** (0.006) 0.083*** (0.005)
Residence 0.016** (0.005) 0.005 (0.005) 0.014* (0.006)
Econ. well-being 0.099*%** (0.007)  0.077*** (0.006) 0.151%** (0.007)
Age 0.142%%% (0.008)  0.132*** (0.007) -0.260***  (0.009)
Age2 -0.007***  (0.000) -0.005** (0.000) 0.009*** (0.000)
Boy 0.061*%** (0.007)  0.042*** (0.006) 0.009 (0.007)
Biological child HH 0.011 (0.008) -0.011 (0.007) 0.000 (0.008)
Age HH 0.002*%** (0.000)  0.001*** (0.000) 0.003*** (0.000)
Disability HH 0.011 (0.014) 0.012 (0.014) 0.000 (0.014)
Household size -0.004*%*  (0.001) -0.003**  (0.001) -0.007*%%* (0.001)
Constant -0.298%F*% (0.048) -0.233%**  (0.045) 2.048%**% (0.057)
Observations 11106 11106 11105
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