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Abstract 

The paper attempts to assess whether expected returns to education affect the incidence of child labour 
in Côte d’Ivoire using the 2008 Households Living Standard Survey (ENV 2008) and the 2013 National 
Survey on Employment and Child Labour Status (ENSETE 2013). Nationally, approximately a quarter 
(1/4) of children belonging to the 5 to 17 age group are involved in economic activities. Child labour is 
a matter of concern in Côte d’Ivoire, as it interferes with schooling. We find evidence that improvement 
in the expected returns to education leads to regression of the likelihood that both boys and girls be 
involved in child labour, while it only increases girls’ probability of attending school. This result 
suggests that households' decisions to provide their children with schooling or to involve them early on 
in the labour market are sensitive to the expected returns to education. A potential explanation of this 
could be found in the low expected returns to education. Indeed, many educated people in this country 
experience difficulties in finding decent jobs. Therefore, sound educational system and labour market 
reforms likely to improve the return to education could help reduce child labour and improve girls' 
schooling. 

JEL Classification: O12, O15, I02, J08, J13 
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1. Introduction	

Child labour receives much attention because of its detrimental effect on the future productive capacities 

of children, notably, on their physical, psychological and intellectual development (Le and Homel, 2015; 

Putnick and Bornstein, 2015). To the extent that it negatively affects the productive capacities of adult 

generations in interfering with schooling, it has negative long-term consequences for economic growth 

and countries’ development (Edmonds, 2016). 

It is often associated with poverty, lack of access to credit, imperfect functioning of land or 

labour markets, absence of social security systems, difficulties in accessing school infrastructure, etc. 

(Basu et Van, 1998; Ranjan, 1999; Basu, 2000; Bhalotra et Heady, 2004; Kondylis and Manacorda, 

2012) and less to the expected returns to education. However, a set of stylized facts perceptible in 

developing countries tends to increasingly call into question the supposed capacity of education, at least 

as currently conceived, to fight effectively against poverty and inequalities. 

Indeed, despite the significant progress achieved with regard to access to education, poverty has 

only marginally declined in sub-Saharan African countries (UNESCO, 2017). Moreover, a growing 

number of graduates, products of national education systems, relatively few in the labour force, are 

unemployed or experience many difficulties in finding decent jobs in a tight formal sector 

(Chamarbagwala, 2008; Kuépié, 2018). These situations suggest low returns to education and are likely 

to push households to involve their children on the labour market early in life insofar as investments in 

education appear as a waste of time and financial resources (Abramitzky and Lavy, 2014; Ahouakan 

and M'baye, 2017). 

In this regard, some studies indicate that the relaxation of traditional constraints associated with 

low school enrollment in developing countries (through cash distribution to poor households, food 

distribution to children and their family based on children assiduity at school, improvement in school 

infrastructure provision, school fees reduction, and so forth) does not usually result in a decline of child 

labor (Cardoso and de Souza, 2009; Kondylis and Manacorda, 2012; Islam and Choe, 2013; De Hoop 

and Rosati, 2014). A potential explanation of these results could be the relative gains provided by 

investing in children’s education or using them immediately in economic activities. 

The aim of this study is to assess whether households’ decisions to immediately engage their children 

in labour and/or to provide them with schooling in Côte d'Ivoire are sensitive to the returns to education. 
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Its main contribution is that it addresses this issue from a much broader perspective. Contrary to previous 

studies, this study considers the eventuality that households have more general information on national 

labour market developments and bases their decisions to provide their children with schooling and/or 

make them work, relying upon this general information instead on the returns to education of the local 

labour markets (Chamarbagwala, 2008; Simson, 2015).2 

Failing to consider this could lead to an underestimate of the influence of expected returns to 

education and wrong conclusions about this influence. We try to fill this methodological gap in Cote 

d'Ivoire by mobilizing spatial econometric techniques, specifically a cross-regressive bivariate probit 

model. Our results show that improvements in the returns to education both in households' region of 

residence and in the other regions of Côte d’Ivoire reduce the probability that children will be involved 

in economic activities. However, we find only evidence that improvement of the return to education 

allows increasing girls’ school attendance. The results are globally robust, regardless of the spatial 

weighting matrices employed. 

The rest of the paper is organized into 5 sections. Section 2 provides, through a simple theoretical 

model, some insights into how private expected returns to education could influence schooling and labor 

decisions. Section 3 presents the data used as part of the empirical analyses as well as the context in 

which the study is carried out. Section 4 discusses the empirical strategy. Section 5 presents and 

discusses the results. Section 6 concludes and gives some policy recommendations. 

2. Theoretical	model	

Consider a unitary household model comprising 2 persons, an adult who is the head of the household 

and one child (a representative household for simplification purposes). The child makes no decision. 

The head of the household decides for the family and makes his decisions such that he maximizes the 

well-being of the members (Basu and Van, 1998, Baland and Robinson, 2000, Basu and Das, 2010).3 

Consider also that this household expresses preferences on consumption of goods and services produced 

in the economy and on a given level of social status that the head of the family wants his child to reach 

in adulthood, either by altruism or selfishness, i.e. because he will receive transfers from the child when 

he will no longer be able to work (these assumptions have globally no impact on the results). Formally, 

the household preferences described above can be synthesized by the utility function !(#, %), where 

 is the level of goods and services consumed by the household and % = ()*+,- is the social status the 

head of the household wants for his child in his adulthood. % is a function of the time the child devotes 

to school and the expectation the head of the household formulates about the private expected return to 

                                                             
2
 That is, on the returns of education observed in their only place of residence. 

3
 The unitary household assumption is widely used in the literature on child labour. 

C
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education. This expectation is expressed as an average computed based on the information on returns to 

education observed on the labour market of his area of residence and the other labour marketplaces of 

the country.4 

To keep the algebra simple, let us consider the following quasi-linear specification for !: 

!(#, %) = .(#) + ()*+,-                                                                           (1) 

with .0 ≥ 0 and .00 ≤ 0, where .0  and .00  are the first and second derivatives of ., respectively, 

with respect to #. 

We also make the assumption that the child’s involvement in economic activities occurs mostly as part 

of the family business and that the head of the household works full time in the family business while 

the child’s total available time is allocated between schooling and/or work (where - ≥ 0	567	8 ≥
0).5 The two family members have the same time endowments normalized to 1. 

Formally, the family’s business production function and the child’s time constraint take the respective 

forms: 

9 = :(1, 8) = :(8)                          and                                1 = 8 + -. (2) 

The usual assumptions :< > 0 and :<< < 0 used for characterizing standard production functions also 

hold for the family’s business production function; that is, marginal productivity is positive but 

decreasing. A family’s business outputs are used to finance his consumption of goods and services. 

# = :(1, 8) = :(8)                                                                                                         (3) 

From objective function (1), identity (2) and equation (3), we can write the household problem as 

follows: 

!(. ) = .[:(8)] + ()*+,(1 − 8) 

Deriving this with regard to L gives the following first-order conditions: 

8 = 0	 ⟺ DE
D< < 0 ⇔ .G:< − ((*+) < 0 ⟺ ((*+) > .G:<                                           (4) 

                                                             
4 And not on the local basis as this is done generally in the literature 
5
 Salaried employment is relatively rare among children in Africa and economic activities are mainly carried out 

in a family setting (Dumas, 2007). 
The second assumption suggests that only a variation in child labour is likely to cause variation in the family 
production. 

e L
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0 < 8 < 1	 ⟺ DE
D< = 0 ⇔ .G:< − ((*+) = 0 ⟺ ((*+) = .G:<                                   (5) 

8 = 1	 ⟺ DE
D< > 0 ⇔ .G:< − ((*+) > 0 ⟺ ((*+) < .G:<                                           (6) 

These first-order conditions mean that the child will not work if, on the basis of the regional labour 

markets signals (i.e. on his global evaluation of the expected return to education), the head of the 

household perceives that investing in the child's one additional year of education provides greater 

benefits than the gain of utility that his contribution to the family business provides to the household 

(2). Otherwise, he will combine these two activities (3) or will work full time (4). 

Responses of child labour and schooling to an improvement in the expected returns to education 

Taking the total differentials of (5) with respect to 8 and ((*+) gives: 

78
7((*+) =

1
.GG:<H +.G:<< < 0 

since the expression .GG:<H + .G:<<  is negative. 

Proposition: Everything else being equal, a marginal increase in the private return expected to education 

leads to a regression of the child’s involvement in labour and an increase in the investments made in his 

education. 

3. Context	and	Data	

The data used in this research come from the 2008 Households Living Standard Survey (ENV 2008) 

and the 2013 National Survey on Employment and Child Labour Status (ENSETE 2013). These two 

surveys are representative of the country’s characteristics for the studied phenomena. The 2008 ENV 

surveyed 12,600 households, for a total of 59,699 individuals, and the 2013 ENSETE surveyed 11877, 

which represents a total of 49,307 individuals. 

These two surveys have the same sample frame, the 1998 General Population and Housing Census 

(RGPH 98) of Cote d'Ivoire. They contain information at an individual level (age, sex, level of education, 

school attendance, involvement in economic activities, marital status, and so forth) and at a household 

level (size of the household, level of education of the head of family, his age, his sex, and so forth). 

Given that the administrative zoning remains the same (the 19 administrative regions in particular) 

during the two surveys, the two databases are pooled to conduct the study. 

The information collected on children's economic activities as part of the 2008 ENV concerns those 

performed during the week and the 12 months prior to the survey, while those collected as part of the 

2013 ENSETE concern only activities carried out by children during the week prior to the survey. This 
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leads us to define child labour in the empirical analysis, referring to their involvement in economic 

activities during the week prior to the survey. 

The nature of activities carried out by child laborers in Côte d’Ivoire depends on the economic 

opportunities in their place of residence. Children are essentially involved in two sectors of activity. 

These are, on the one hand, the agricultural sector in which children living in rural areas are mainly 

involved (71.6% of children employed in economic activities in 2008 and 53.9% in 2013) and, on the 

other hand, the services sector in which most children living in urban areas are often engaged (23.6% in 

2008 and 35.6% in 2013).6 In general, girls remain relatively more involved in services (retail trade, 

catering, household services, water fetching, and so forth) than boys (32.9% in 2008 and 43.9% in 2013 

for girls versus 14.3% in 2008 for boys and 26.6% in 2013 for boys). Conversely, boys participate more 

in agricultural activities (livestock, hunting, fishing, rural work, and so forth) than girls (78.9% in 2008 

and 61.4% in 2013 for boys versus 64.2% in 2008 and 46% in 2013 for girls).7 

Nationally, approximately a quarter (1/4) of children belonging to the 5 to 17 age group were 

involved in economic activities in 2008 (26.5%), and this proportion increased by approximately 2% 

from this period to 2013 (28.2%). The involvement of children in economic activities in Côte d'Ivoire 

is a matter of concern, as it interferes with their schooling. In 2013, the National Institute of Statistics 

(INS) estimated at 47.2%, the percentage of children provided with schooling among those in the age 

group of 5 to 17 years economically occupied against 75%, the percentage of children provided with 

schooling in the same age group among those non-economically occupied. This gap becomes larger if 

only children of the 14-17 age group are considered. It ranges from 33.8% to 80.6% (INS, 2014). 

Low expected returns to education in Côte d'Ivoire might, beyond the usual causes raised in the 

literature, help explain children's immediate and growing commitment to economic activities and the 

reluctance of some households to provide their children with schooling. As in many developing 

countries, better educated people experience more difficulties finding (decent) jobs in Côte d'Ivoire. 

While unemployment stood at 6.4% in 2012 among the noneducated, it reached 9.5% among 

Professional Studies Certificate (BEP) holders, 14.1% among bachelor’s degree holders, 27.8% among 

Technical University Degree (DUT) holders and 35.7% among Senior Technician Certificate (BTS) 

holders (Agence d’Etude et de Promotion de l’Emploi, 2012). On average, people in unemployment 

have a higher level of education than the working population in Côte (7.38 years versus 4.2 years 

according to the Agence d’Etude et Promotion de l’Emploi (2012)). 

                                                             
6 The industrial sector plays a relatively small role (4.8% in 2008 and 11% of children economically employed in 
2013) according to the 2008 report on child labour and the ENSETE 2013 
7 According to the 2008 ENV report and the 2013 ENSETE report 
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Again, workers’ earnings also vary greatly depending on the sex of the individual employed, and 

women seeming to be discriminated against in the labour market. Their monthly earnings were half as 

much as those perceived by men (62 988 CFAF against 30 393 CFAF).8 

4. Empirical	strategy	

4.1. Measure	of	expected	private	returns	to	education	

As in Chamarbagwala (2008), we use actual returns to education as a measure of expected returns 

to education because households suffer from “myopia”, which prevents them from formulating correct 

previsions on the future without making any reference to the current situation. Therefore, expected 

private returns to education are determined for adult persons in each of the 19 administrative regions of 

Cote d’Ivoire and for the years 2008 and 2013 using a Mincer (1973) equation (as in Kingdon and 

Theopold, 2008).9 Technically, we use Lewbel’s (2012) approach to address the potential issues of 

endogeneity likely to lead to biased estimates of the regional returns to education.10 This approach has 

the advantage of being more rigorous than the ordinary least squares (OLS) method to solve endogeneity 

issues and more flexible than the traditional instrumental variable (IV). Instruments in Lewbel’s (2012) 

approach are generated based on the heteroskedasticity between control variables and residuals in the 

first step regression, where education is the dependent variable. Therefore, they do not have any 

economic interpretation. This approach has also been used as part of a similar study by Mishra and 

Smith (2015). Details on the estimation of the regional returns to education, including statistical tests, 

are provided in appendix 3. 

4.2. Responses	of	child	labour	and	schooling	to	an	improvement	in	the	

expected	returns	to	education	

Due to the binary nature of data on schooling and child labor and the interdependence of 

schooling and/or labor choices for children suggested by the theoretical model presented in section 2, 

we use a bivariate probit model to assess the research question. 11 This econometric model is extended 

using spatial econometric techniques (specifically the spatial lag X (SLX) or the cross regressive model). 

This considers the eventuality that households rely on more general information about the expected 

return to education when deciding for children. As explained before, because of internal migration, for 

                                                             
8
 Agence d’Etude et de Promotion de l’Emploi (2012) 

9
 Regions are used to materialize the local labour market. They are not only a common basis for the two surveys 

but also because information at the department level (less aggregated) are most of the time insufficient to 
estimate the returns to education. 
10

 Endogeneity issues in estimating the Mincer equation is largely discussed in the literature (see for example 
Blackburn and Neumark, 1993 or Harmon and Walker,1995) 
11 This is also supported by the fact that in the theoretical model, we assumed a convexity of the child’s time 
constraint. 
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example, people could have information on labour market developments in the other regions and be 

influenced in their decision process by this information. In Côte d’Ivoire, the Document of Strategies of 

Poverty Reduction (DSRP) of 2008 has estimated that nearly 25 million people migrate each year within 

the country, mainly due to business opportunities. 

Therefore, we use the following bivariate probit model: 

 

(E1)           I =J+∗ LJ+MNM + OM*+ + PM!*Q + RJ+M                with  I =J+∗ 1                if            I > 0J+∗  

                                                                                                      and   I =J+∗ 0                otherwise 

(E2)           % =J+∗ LJ+HNH + OH*+ + PH!*Q + RJ+H                 with  % =J+∗ 1                if             % > 0J+∗  

                                                                                             and      % = 0J+∗              otherwise 

where IST is a binary variable representing the status of work of the child. It takes the value 1 when the 

child reveals having been involved in an economic activity during the week prior to the survey and 0 

otherwise; (ST is also a binary variable indicating the educational status of the child. It takes the value 1 

when the child goes to school and 0 otherwise. LST is a vector containing the characteristics of child  

living in region T, those of his household and those of the region likely to explain his school status 

(attendance or not) and/or his involvement in economic activities, *T represents the return to education 

in region T, that is, the region of residence of the child and his household, while *U is the vector of returns 

to education observed in region U ≠ T. is a spatial weighting matrix. RST1 and RST2 are error terms 

having a binormal distribution with 0 mean, variance equal to 1 and correlation equal to .  and  

are some vectors of parameters to be estimated.  and are the parameters of interest.  measures 

the direct effect of the return to education (i.e. the effect of the return to education of the region T) on 

latent variables IST∗  or %ST∗  and  measures the average effect of the 6 − 1 returns to education observed 

in the regions U ≠ T on IST∗  or %ST∗  (indirect effect). It can also be interpreted as a spillover effect of the 

information held about the levels of returns to education in the regions other than T on the decisions of 

households living in the region T to make their children work or to provide them with schooling or again 

households’ reaction to the information they have about the returns to education in the other regions. 

Accordingly, the marginal effect of an improvement of the return to education on children's likelihood 

of being involved in economic activities (or on their likelihood to participate in school activities) in the 

region T is now analyzed as the sum of two effects. A direct effect captured by 
XYT
X*T = O1 and the sum of 

6 − 1 indirect effects (or spillover effect), whose mean is given by 
XYT
X*U = PU. Therefore, the effect of the 

i

W

r
1
b

2
b
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return to education on children’s probability of being involved in economic activities (or on their 

probability of attending school) in region T is given by the expression: 
XYT
X* = O + P. 

Therefore, if and / or O + P is/are statistically significant, this suggests intuitively that households 

also lean on the information they have about the levels of returns to education from the other regions 

when deciding for children. 

The spatial weighting matrix 

Three types of spatial weighting matrices are generally used in the spatial econometrics 

literature: the contiguity matrix, the geographical distance matrix and the economic (or social) distance 

matrix (Drukker et al, 2013). However, our preferred spatial weighting matrix is the economic distance 

matrix, which considers the transportation cost a person bears on average when he travels from his usual 

region of residence to another region of the country. The cost of transportation is, at least in theory, an 

important determinant of internal migrations. The economic distance matrix is constructed such that the 

elements Z[#\TU it contains are equal to the inverse of the cost of transportation between the regional 

capitals. Formally, the economic distance matrix can be written as !] #\ ^Z[#\TU = 1
#\TU	, where #\TU is 

the cost of transportation between the regional capitals T and U. It is normalized by dividing all the 

elements it contains by the highest module among the modules of its eigenvalues.
12

 The two other spatial 

weighting matrices are used for robustness checking purposes. 

4.3. Endogeneity	issues	

School attendance and child labour could be linked to various regional factors able to affect returns 

to education as well (Giang and al, 2017). Even if it is not possible to exhaustively control all of them, 

we try to reduce as much as possible, using some relevant proxies, the biases that might potentially occur 

in the estimation of the coefficients of interest in the bivariate probit models. Accordingly, we use the 

regional levels of wealth to proxy the level of development of each of the 19 regions. In addition, we 

control for the regional level of infrastructure using nightlight data as a proxy.13 Indeed, households 

                                                             
12

 This action guarantees the symmetry and the general character of the spatial weighting matrix by opposition to 
the “row-normalised” matrix. Kelejian and Prucha (2010) consider that the adoption of a “row-norm 
alized” weighting matrix must be strictly justified by the theory. Lacking such kind of justification for this study, 
we don’t privilege the row-normalized specification for the spatial weighting matrices. 
13 Nightlight data are measures of the light intensity in each region. These data are satellite data collected during 
the night by the National Oceanic and Atmospheric Administration. They are widely used in the economic 
literature to track difference among countries in terms of development. One may expect that the intensity of light 
in the night and in a given region is strongly correlated with the energetic potential of this region. In addition, these 
data should be also strongly correlated with some infrastructures such as buildings which most often serve as 
support for light. We use the data of 2012 for the year 2013 since nightlight data were not available in 2013 for 
the regions of Côte d’Ivoire. But this is not a big issue because investments in infrastructure require time.  

d



10 

 

living in wealthy and more endowed regions in terms of infrastructures such as schools, markets, energy, 

transport facilities, etc., should benefit from more opportunities in terms of employment (both for adults 

and children) and schooling, likely to explain both the levels of returns to education and schooling and 

child labour decisions made by households. We also use for a similar reason the regional rate of 

unemployment as a control variable in the model. Moreover, we consider the context of political and 

armed crises in Cote d'Ivoire in 2008 by adding a dummy variable to take into consideration the areas 

under control of the rebel forces during that period. This occupation, as revealed by many reports, has 

greatly contributed to the destruction and/or closure of many schools (INS, 2008), particularly in the 

northern regions of the country, affecting schooling in these areas. The large population movements it 

has generated may potentially alter the regional returns to education. Again, we control for structural 

changes between 2008 and 2013 likely to influence both the involvement of children in labour and their 

school attendance, adding a temporal dummy to the model. In addition, we take into consideration the 

non-response cases observed in the databases about school (13.4%) and child labour (5.0%) status for 

some children, which could also potentially bias the estimators we are looking for. From a practical 

point of view, we try to explain these non-response cases by households' and children's characteristics 

using simple probit models. Then, we calculate Mills inverse ratios that we introduce as additional 

explanatory variables in the bivariate probit models. However, we add in the models children's and 

households' characteristics such as the sex and the age of the child, the sex, the age, the level of education 

of the head of the household, the household’s income, and the size and the place of residence of the 

household. Finally, some regional fixed effects are also included in the bivariate probit models.14 

 

5. Estimation	results	and	discussions	

5.1. Descriptive	statistics	

Tables 1, 2 and 3 in the appendix present some descriptive statistics on households' characteristics and 

of the regional-level variables used in the bivariate probit models. Table 1 in appendix 1 indicates that 

on average, children in the sample are aged 10.73 years and that 52.83% are males. A total of 31.86% 

were engaged in economic activities, while 69.83% were provided with schooling. 

Households in the sample have an average size of 8 individuals and reside for most of half of them in 

rural areas (53.09%). They are usually led by males (80.23%). Household heads are on average 46 years 

old and have low levels of education (approximately 3.35 years old). 

At the national level, the private return to education stood at 6.20% on average under the period 2008 

to 2013, while the rate of unemployment was estimated at 4.11% on average under the same period 

                                                             
14

 These clusters correspond to the Census Districts (CDs) established during the 1998 General Census of 
Population and Housing 
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(table 2 in appendix 1). Detailed information on private returns to education at the regional level can be 

found in table 3 (appendix 1). 

5.2. Multivariate	analysis:	results	of	the	bivariate	probit	models	

Tables 4, 5 and 6 in the appendix present the marginal effects of the standardized returns to 

education on children's likelihood of being involved in economic activities and attending school.15 These 

results are derived from the estimation of equations (E1) and (E2) of point (4.2) for the subsamples of 

children, girls and boys aged 5 to 17 years. Columns (1) and (5) present the direct effects (as this has 

commonly been done in all previous studies) of the private return to education on the likelihood that 

children will be engaged in economic activities and school activities, respectively. Columns (2), (3) and 

(4) and (6), (7) and (8) of each table give the direct, indirect and total effects of the marginal 

improvement in the expected private returns to education on children’s involvement in economic 

activities and on their school attendance, respectively, for the contiguity matrix (columns 2 and 6), the 

inverse geographic distance matrix (columns 3 and 7) and the inverse economic distance matrix 

(columns 4 and 8). Standard errors are given in parentheses in each table as well as the number of 

observations for each estimated model. We focus more on the results obtained using the economic 

distance (or cost) matrix in the interpretation of the results since it better reflects the economic 

constraints linked to people’s internal migration and therefore the imperfect nature of information they 

can have about the labour market developments in the regions far from their usual region of residence. 

Child	labour	

The estimation results generally indicate that an improvement in the private return to education is 

associated with a decrease in children’s involvement in economic activities (columns 1 to 4 of Tables 4, 

5 and 6 in appendix 2).16 Both the return to education in households’ region of residence and those in 

the other regions are relevant to explain their behaviours concerning child labour options, confirming 

that previous studies might have underestimated the influence of this variable on child labour decisions. 

The highest impacts on children’s likelihood of being removed from economic activities are obtained 

with the inverse cost matrix. More concretely, we find that a simultaneous increase by one standard 

deviation of the private returns to education in the 19 regions of Côte d’Ivoire is associated with a 

reduction in the probability that children be involved in economic activities of 0.0772 (the direct effect 

is -0.0300 and the indirect effect is -0.0472, both significant at 1%) for the full sample (column 4 of 

table 4 in appendix 2). In general, an improvement in the private return to education has, in absolute 

terms, a greater impact on girls’ likelihood of being removed from economic activities compared to 

boys. More clearly, a simultaneous increase by one standard deviation in the returns to education in all 

                                                             
15

 The coefficients associated to the Mills inverse ratios for school and work are not however marginal effects. 
16

 Chamarbagwala (2008) and Kuépié (2018) found similar results in India and in Mali respectively. 
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the regions of Côte d’Ivoire is associated with a regression of 0.0853 of the probability that girls aged 5 

to 17 years are involved in economic activities compared to 0.0699 when the subsample of boys aged 5 

to 17 years old is considered (columns 4 of Tables 5 and 6 in appendix 2). These conclusions are globally 

robust, regardless of the type of spatial weighting matrix considered. 

Schooling	

Globally, a marginal increase in the private return to education is associated with a greater 

participation of children in school activities. For the full sample, the indirect and the total effects are 

significant at 10% and 5%, respectively, while the direct effect is not significant (column 8 of table 4 in 

appendix 2). The nonsignificance of the direct effect does not mean that this variable is not relevant to 

explain households’ choices to provide their children with schooling. Since the total effect is positive 

and significant at 5%, this means that the households' residence-level information of return to education 

does not influence their decisions in isolation. In other words, households simultaneously consider both 

their place of residence-level information of return to education and those in the other regions when 

deciding to provide their children with schooling. Thus, a simultaneous increase of one standard 

deviation in the return to education in all the regions of the country is associated with an increase of 

0.0189 in the probability that children attend school. However, this effect vanishes when considering 

the subsample of boys (column 8 of table 6 in appendix 2). For the subsample of girls, the total effect 

remains significant but at 10%, suggesting that an increase of one standard deviation in the return of 

education in the country is associated with an increase of 0.0247 in the likelihood that girls attend school 

(column 8 of table 5 in appendix 2). 

Although we found little evidence that improvement in the returns to education turn into a sharp 

improvement in school attendance for boys, it is worthwhile to keep in mind that boys’ withdrawal from 

economic activities due to better expected returns to education could reflect households' will to allow 

children already enrolled in the educational system, especially those combining both schooling and 

labour to devote more time to their studies. In the same vein, although children’s enrolment rate is low 

at the national level (approximately 70%), the weak impact of the improvement of the expected return 

to education on schooling could also be partly because many children among those working only or 

those doing nothing currently are considered by parents too old to begin attending school now. Children 

who revealed being involved only in economic activities are, for example, on average, older than 

children in the sample (12,13 years compared with 10,73 years for the whole sample). Contrary to the 

predictions of Kuépié (2018) in Mali, we find therefore that the effects of an improvement in the return 

to education on schooling and child labor decisions may potentially be nonsymmetrical. 
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6. Conclusion	and	policy	recommendations	

This study is an extension of previous works on the relationship between expected private return to 

education and households’ decisions to provide their children with schooling and/or to involve them 

early in labour. Compared to previous studies, we considered the possibility that the information that 

households have about the return to education in their area of residence is not the only signal on which 

they lean to choose the best options for their children in terms of schooling and labour. Using spatial 

econometrics techniques - a cross-regressive bivariate probit model in particular - we tried to assess 

whether the choices made by households with regard to these two activities are also sensitive to the 

levels of returns to education observed in the other regions. 

The results confirm, albeit partially, the intuitions we had before conducting the study. Indeed, we 

find evidence that households consider both the information they hold about the expected return to 

education in their region of residence and those from the other regions of the country when deciding to 

involve children in labour. However, we find little evidence that returns to education are relevant to 

explaining their decisions to provide boys with schooling. We also find that improvement in the return 

to education in Côte has a greater impact on girls’ probability of being withdrawn from labour compared 

to boys and increases their likelihood of being provided with schooling. These results reinforce and 

enrich globally those obtained on this issue. They indicate that the fact of neglecting this aspect of the 

analysis, in the previous studies, has probably led to erroneous conclusions regarding the effect of the 

expected private return to education on households' options concerning schooling and child labour. 

Since improvement in the return to education is globally associated with a regression in children’s 

involvement in labour and an improvement in girls’ participation in school activities, sound educational 

system and labour market reforms likely to improve the return to education in the country could help 

reduce, naturally, child labour and the educational gap between girls and boys, which remains large at 

both primary, secondary and tertiary education levels.17 The results also shed light on the necessity to 

design specific educational programs for older children. 
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17

 Gender parity indexes of the gross enrolment rate in primary and secondary education are respectively 
estimated at 0,89 and 0,73 based on the World Bank data (World development indicator, 2018). 
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Appendix 1: Descriptive tables 

Table 1: Mean distribution (not weighted) of household and child characteristics 

Households’ and child’s characteristics Mean SD 

Work (Children, 1=yes and 0=no) 0.3186 0.4659 

School (Children, 1= yes and 0 = no) 0.6983 0.4589 

Sex (children, 1=male and 0=female) 0.5283 0.4992 

Age (children) 10.73 3.5962 

Sex (head of the household    1=male and 0=female) 0.8023 0.3982 

Age (head of the household) 45.94 13.4956 

Level of education (head of the household) 3.35 4.9327 

Household size 7.61 3.8740 

Log of household income 8.50 4.6998 

Place of residence of the household (1= urban and 0=rural) 0.5309 0.4990 

N 28,331 

Source: Author calculations from the 2008 ENV and 2013 ENSETE databases / SD: Standard deviation 

 

 

Table 2: Mean distribution of some regional level variables 
Regional level characteristics Mean SD 

Return to education (not standardized) 0.0620 0 .0237 

Log of regional income 18.6124 1.5927 

Rate of unemployment 0.0411 0.0446 

Regional infrastructure index 1.1129 1.2168 

Source: Author calculations from the 2008 ENV and 2013 ENSETE databases/ SD: standard deviation 
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Table 3: (Not standardized) Regional returns to education in 2008 and 2013 
Region 2008  2013  

Return SD Return SD 

Lagunes 0.0464*** 0.0037 0.0601*** 0.0601 

Haut Sassandra 0.0500*** 0.0117 0.0544*** 0.0194 

Savanes 0.0804*** 0.0123 0.0596*** 0.0186 

Vallée du Bandaman 0.0723*** 0.0118 0.0628** 0.0254 

Moyen Comoe 0.0498*** 0.0081 0.0501* 0.0310 

Montagnes 0.0300*** 0.0111 0.0351* 0.0211 

Lacs 0.0536*** 0.0114 0.1024*** 0.0252 

Zanzan 0.1159*** 0.0114 0.0359* 0.0218 

Bas Sassandra 0.0385*** 0.0064 0.0848*** 0.0322 

Denguele 0.0986*** 0.0225 0.0819*** 0.0199 

N’Zi Comoe 0.0868*** 0.0123 0.0620** 0.0243 

Marahoue 0.0407** 0.0162 0.1157** 0.0532 

Sud Comoe 0.0495*** 0.0102 0.0493** 0.0204 

Worodougou 0.0449*** 0.0173 0.0850*** 0.0271 

Sud Bandaman 0.0416*** 0.0111 0.0671** 
 

0.0273 

Agneby 0.0331** 0.0145 0.0715*** 0.0275 

Fromager 0.0554*** 0.0125 0.0807*** 0.0259 

Moyen Cavally 0.0256* 0.0151 0.0747*** 0.0250 

Bafing 0.1266*** 0.0237 0.1477*** 0.0185 

Source: Author from the 2008 ENV and 2013 ENSETE databases. Note: SD is standard deviation; *, **, *** indicate 
significance at 10%, 5% and 1%, respectively 
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Appendix 2: Estimation tables 

Table 4: Expected private return on education, child labour and schooling (total sample) 

VARIABLE LABOR SCHOOLING 

 (1) (2) (3) (4) (5)        (6) 

0.0029 

(0.0038) 

0.0047 

(0.0058) 

0.0076 

(0.0058) 

 

 

 

 

 

 

 

 

 

 

 

 

9.0162*** 

(0.9081) 

 

  

 

Yes 

Yes 

 

Yes 

28,331 

(7) (8) 

Expected return to education (in the HH area of resi.) -0.0269*** -0.0220*** -0.0275*** -0.0300*** 0.0039 0.0042  0.0050 

 (0.0033) (0.0035) (0.0033) (0.0033) (0.0037) (0.0037) (0.0037) 

WReturn (contiguity matrix)  
-0.0232***  

  
   

  
(0.0051)  

  
 

 

Total effect (expect. ret. + WRetu Contig)  

-0.0452*** 

(0.0052) 

  

  

 

 

  
  

  
 

 

WReturn (inverse distance martix)  
 -0.0219*** 

  
0.0070 

 

  
 (0.0043) 

  
(0.0048) 

 

Total effect (expect. ret. + WRetu Dist)  

 -0.0494*** 

(0.0055)   

0.0112* 

(0.0061)  

  
  

  
 

 

WReturn (cost matrix)  
  -0.0472***  

 0.0139* 

  
  (0.0068)  

 (0.0075) 

Total effect (expect. ret. +WRetu Cost)  
  -0.0772***  

 0.0189** 

  
  (0.0080)  

 (0.0090) 

IMRS  
  

 9.0025*** 9.0110*** 9.0139*** 

  
  

 (0.9077) (0.9077) (0.9078) 

IMRW -25.7974*** -26.4360*** -25.4262*** -24.9760***  
  

 

 (3.6841) (3.6867) (3.6859) (3.6883)  
 

 
Control of the child’s and of the household’s 

characteristics Yes Yes Yes Yes Yes Yes Yes 

Regional level variables Yes Yes Yes Yes Yes Yes Yes 

Cluster Fixed Effects, Structural change and areas 

under control of rebels in 2008 dummies Yes Yes Yes Yes Yes Yes Yes 

N 28,331 28,331 28,331 28,331 28331 28,331 28,331 

Log likelihood -25,848.42 -25,838.152 -25,835.206 -25,824.156 -26155.706 -25,838.152 -25,835.206 -25,824.156 

Rho -0.2716*** -0.2712*** -0.2711*** -0.2706*** -0.2832*** -0.2712*** -0.2711*** -0.2724*** 

 (0.0124) (0.0124) (0.0124) (0.0124) (0.0122) (0.0124) (0.0124) (0.0124) 

Note: values in parentheses denote standard deviations; *, **, *** indicate significance at the 10%, 5% and
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 Table 5: Private return to education, child labour and schooling (sub-sample of girls of 5 to 17 years old) 

VARIABLE LABOR SCHOOLING 

 (1) (2) (3) (4) (5)        (6) 

0.0049 

(0.0060) 

0.0003 

(0.0086) 

0.0052 

(0.0086) 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

5.0384*** 

(1.3173) 

 

 

 

 Yes 

Yes 

 

Yes 

13,362 

(7) (8) 

Expected return to education (in the HH area of resi.) -0.0243*** -0.0200*** -0.0252*** -0.0281*** .00502 0.0053  0.0062 

 (0.0050) (0 .0052) (0.0050) (0.0050) (0.0057) (0.0057) (0.0057) 

WReturn (contiguity matrix)  
-0.0212***  

  
   

  
(0.0074)  

  
 

 

Total effect (expect. ret. + WRetu. contig.)  

-0.0412*** 

(0.0078) 

  

  

 

 

  
  

  
 

 

WReturn (inverse distance martix)  
 -0.0295*** 

  
0.0114 

 

  
 (0.0063) 

  
(0.0071) 

 

Total effect (expect. ret. + WRetu. dist.)  

 -0.0547*** 

(0.0082)   

0.0167* 

(0.0092)  

  
  

  
 

 

WReturn (cost matrix)  
  -0.0572***  

 0.0185 

  
  (0.0100)  

 (0.0114) 

Total effect (expect. ret. +WRetu. cost)  
  -0.0853***  

 0.0247* 

  
  (0.0119)  

 (0.0134) 

IMRS  
  

 5.0431*** 5.0426 *** 5.0397*** 

  
  

 (1.3164) (1.3161) (1.3164) 

IMRW -22.5836*** -23.1944*** -22.0108*** -21.5198***  
   

 (5.4211) (5.4242) (5.4259) (5.4302)  
 

 
Control of the child’s and of the household’s 

characteristics Yes Yes Yes Yes Yes Yes Yes 

Variables of regional level Yes Yes Yes Yes Yes Yes Yes 

Fixed Effects and Dummy for the areas under control 

of rebels in 2008 Yes Yes Yes Yes Yes Yes Yes 

N 13,362 
13,362 13,362 

13,362 13,362 
13,362 

13,362 

Log likelihood -12,328.86 -12,324.8 -12,317.604 -12,312.332 -12,328.86 -12,324.8 -12,317.604 -12,312.332 

Rho -0.2684*** -0.2619*** -0.2619*** -0.2615*** -0.2684*** -0.2619*** -0.2619*** -0.2615*** 

 (0.0182) (0.0182) (0.0182) (0.0182) (0.0182) (0.0182) (0.0182) (0.0182) 

Note: values in parentheses denote standard deviations; *, **, *** indicate significance at 10%, 5% and 1%, respectively
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Table 6: Private return to education, child labour and schooling (sub-sample of boys of 5 to 17 years old) 

VARIABLE LABOR SCHOOLING 

 (1) (2) (3) (4) (5)        (6) 

0.0035 

(0.0051) 

0.0094 

(0.0080) 

 0.0129 

(0.0079) 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

15.6893*** 

(1.7040) 

  

 

 

Yes 

Yes 

 

Yes 

14,969 

(7) (8) 

Expected return to education (in the HH area of resi.) -0.0291*** -0.0228*** -0.0294*** -0.0316 *** 0.0055 0.0058  0.0067 

 (0.0045) (0.0047) (0.0044) (0.0045) (0.0049) (0.0049) (0.0050) 

WReturn (contiguity matrix)  
-0.0276***  

  
   

  
(0.0070)  

  
 

 

Total effect (expect. ret. + WRetu. contig.)  

-0.0504*** 

(0.0070) 

  

  

 

 

  
  

  
 

 

WReturn (inverse distance martix)  
 -0.0158*** 

  
0.0051 

 

  
 (0.0311) 

  
(0.0065) 

 

Total effect (expect. ret. + WRetu. dist.)  

 -0.0452*** 

(0.00753)   

0.0109 

(0.0085)  

  
  

  
 

 

WReturn (cost matrix)  
  -0.0383***  

 0.0130 

  
  (0.0093)  

 (0.0103) 

Total effect (expect. ret. +WRetu. cost)  
  -0.0699***  

 0.0197 

  
  (0.0109)  

 (0.0123) 

IMRS  
  

 15.6504*** 15.6584*** 15.6642*** 

  
  

 (1.7041) (1.7039) (1.7038) 

IMRW -31.9851*** -32.9267*** -31.7418*** -31.2784***  
 

 

 (5.4693) (5.4755) (5.4704) (5.4729)  
  

 
Control of the child’s and of the household’s 

characteristics Yes Yes Yes Yes Yes Yes Yes 

Variables of regional level Yes Yes Yes Yes Yes Yes Yes 

Fixed Effects and Dummy for the areas under control 

of rebels in 2008 Yes Yes Yes Yes Yes Yes Yes 

N 14,969 
14,969 14,969 

14,969 14,969 
14,969 

14,969 

Log likelihood -12,695.05 -12,686.97 -12,691.33 -12,686.27 -12695.05 -12,686.97 -12,691.33 -12,686.27 

Rho -0.2962*** -0.2953*** -0.2958*** -0.2952*** -0.2962*** -0.2953*** -0.2958*** -0.2952*** 

 (0.0179) (0.0181) (0.0181) (0.0181) (0.0179) (0.0181) (0.0181) (0.0181) 

Note: values in parentheses denote standard deviations; *, **, *** indicate significance at 10%, 5% and 1, respectively.
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Appendix 3: Regional returns to education 

Region Year Return 

Anderson 

canon. corr. 

LM statistic 

Cragg-

Donald/Kleibergen-

Paap Wald F statistic 

Hansen J test / 

overidentification 

test           (Pvalue) 

Lagunes 

2008 0.0464*** 

(0.0037) 
1691.325 4319.963 - 

2013 0.0601*** 

(0.0601) 
141.578 23.022 - 

Haut 

Sassandra 

2008 
0.0500*** 

(0.0117) 
319.469 913.920 

- 

2013 0.0544*** 

(0.0194) 
69.745 35.780 0.91 

Savane 

2008 0.0804*** 

(0.0123) 
274.614 719.521 - 

2013 0.0596*** 

(0.0186) 
151.966 51.128 0.79 

Vallée du 

Bandaman 

2008 
0.0723*** 

(0.0118) 
357.504 385.720 

0.35 

2013 0.0628** 

(0.0254) 
100.473 24.166 0.22 

Moyen Comoe 

2008 0.0498*** 

(0.0081) 
709.165 633.186 0.13 

2013 0.0501* 

(0.0310) 
84.423 22.152 0.49 

Montagne 

2008 0.0300*** 

(0.0111) 
490.286 577.925 0.46 

2013 0.0351* 

(0.0211) 
27.913 25.007 0.11 

Lacs 

2008 0.0536*** 

(0.0114) 
295.766 381.877 0.27 

2013 
0.1024*** 

(0.0252) 
52.289 15.590 

0.11 

Zanzan 

2008 0.1159*** 

(0.0114) 
439.156 1436.908 - 

2013 0.0359* 

(0.0218) 
57.478 54.279 0.11 

Bas Sassandra 

2008 0.0385*** 

(0.0064) 
744.128 537.028 0.99 

2013 0.0848*** 

(0.0322) 
61.741 17.012 0.31 

Denguele 

2008 0.0986*** 

(0.0225) 
34.515 90.489 0.52 

2013 0.0819*** 

(0.0199) 
166.653 33.295 0.46 

N’Zi Comoe 

2008 
0.0868*** 

(0.0123) 
293.485 376.445 

0.36 

2013 0.0620** 

(0.0243) 
161.997 256.731 - 
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Marahoue 

2008 0.0407** 

(0.0162) 
224.303 667.499 - 

2013 0.1157** 

(0.0532) 
28.932 31.173 - 

Sud Comoe 

2008 0.0495*** 

(0.0102) 
237.059 237.326 0.97 

2013 0.0493** 

(0.0204) 
107.745 30.900 0.28 

Worodougou 

2008 
0.0449*** 

(0.0173) 
92.323 152.919 

0.57 

2013 0.0850*** 

(0.0271) 
178.399 52.769 0.19 

Sud 

Bandaman 

2008 0.0416*** 

(0.0111) 
337.225 400.876 0.18 

2013 0.0671** 

(0.0273) 
67.361 79.251 - 

Agneby 

2008 0.0331** 

(0.0145) 
144.563 610.883 - 

2013 0.0715*** 

(0.0275) 
69.650 2278.459 0.60 

Fromager 

2008 0.0554*** 

(0.0125) 
265.677 272.652 0.37 

2013 
0.0807*** 

(0.0259) 
124.552 31.331 

0.84 

Moyen Cavally 

2008 0.0256* 

(0.0151) 
214.766 270.432 0.74 

2013 0.0747*** 

(0.0250) 
89.181 32.423 0.25 

Bafing 

2008 0.1266*** 

(0.0237) 
60.749 122.934 0.87 

2013 0.1477*** 

(0.0185) 
96.470 116.900 0.23 

Note: values in parentheses denote standard deviations; *, **, *** means significant at 10%, 5% and 1%   / - : means 

that the model is just identified 
 

 

 


