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Abstract

This article contributes to the stock of scientific knowledge by showing the effect of orphan status on child labour and
school attendance in the Democratic Republic of the Congo (DRC). While the abolition of child labour is undeniably one
of the major tasks assigned to the International Labour Organization (ILO) when it was founded, child labour remains a
severe problem worldwide. In many parts of the world, especially in developing countries, children do not have access
to school. Instead of ending up in school, millions of children are forced to engage in child labour in income-generating
and non-income-generating activities. Little researchers have yet made it possible to obtain simultaneous information
on child labour, school attendance and orphaned children. This paper describes the research that tries to make such a
connection. Data used is from the out-of-school children and adolescents (OOSC-DRC-2012) survey organised by the
Ministry of Primary, secondary and Vocational Education. Using a bivariate probit econometric model and testing the
endogeneity with an instrumental variables approach, funding of the analysis supports the assumption of a significant
negative relationship between child labour and school attendance. The result shows also that being orphaned reduces
a child’s likelihood of school attendance and increases the probability of entering the labour market. It is underlined that
most children are present in non-income-generating than income-generating activities.

Keywords Child labour - DRC - Boys - Girls - Orphan - School attendance

JEL Classification 125 -J01-J08

1 Introduction

While the abolition of child labour was one of the major tasks assigned to the ILO when it was founded in 1919 [1], child
labour remains a severe concern worldwide [2]. Overcoming the challenge of child labour is crucial to progress towards
the Sustainable Development Goals, to which the world is currently committed. Eradication of child labour is considered
a primary objective for many scholars [3-6]. However, children of all ages continue to work in many developing countries.
According to the ILO [5, 6], around 152 million children are forced into child labour, with millions of them engaged in
hazardous work such as forced labour, commercial sexual exploitation, criminal activities, mining activities, as well as in
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hotels, etc. Children are generally in dangerous work, whether it is salaried work or unpaid domestic work [6]. According
to Adusei [2], the term "child labour" applies to any illegal employment of children under the age of 15 in work that is
considered hazardous work. Among the worst forms of child labour, the existing literature cites women and girls’ exploita-
tion through prostitution, and other economic exploitation of children [7, 8], which Bernards [9] identifies as child abuse.

In many circumstances, work interferes with schooling by depriving children of the opportunity to go to or finish
school [10, 11]. In these conditions, child labour is usually in conflict with schooling. The existing literature [12, 13] seems
to indicate that in the African context, there is a trade-off between child labour and schooling. Many children’s rights
organisations and anti-child labour campaigns believe that child labour and education are incompatible. They show that
child labour is a real obstacle to education for all. Therefore, child labour should be eradicated through the promotion
of education [9]. The lack of affordable schools has been shown to encourage the early entry of children into the labour
market without any skills [14].

The debate on child labour on school attendance highlights a variety of issues surrounding the causes and conse-
quences of the phenomenon. One of the least explored ramifications to date is the status of orphaned children. Ray
[15] shows that the AIDS pandemic is widespread in many African countries, resulting in many orphans. It should also
be pointed out that repeated wars in several African countries are responsible for the deaths of many people, leaving
behind orphans.

Literature on child labour and school attendance is abundant [9, 16-21], however, there remains a gap, namely the
link between these two phenomena and orphaned children. Many children are denied the right to attend school and
are condemned to work at an early age because their parents are not alive to provide for their basic needs.

This paper answers the following question: what are the connections between child labour, school attendance and
orphaned children in the Democratic Republic of the Congo?

Interestingly, nothing is known about child labour, school attendance and orphaned children in the DRC. Hence, the
objective of this paper is to fill this gap in the existing literature on empirical investigation of the relationship between
these three concepts. We are therefore also testing the trade-off between school attendance and child labour in the DRC.

The economic literature on child labour identifies two approaches associated with this phenomenon [22]. While
referring to poverty as a cause of child labour [23], these two approaches have emerged in the way of studying the
impact of child labour on the economy. The first approach examines the phenomenon in terms of the cost of consump-
tion. It focuses on the poverty aspect and sees child labour as a means of improving the well-being of the household.
This approach is not without limits and is based on a set of questionable assumptions. A second approach explores the
trade-off between child work and child schooling [24]. This approach studies the effects of child labour on children’s
future well-being. The focus is, therefore, on the cost of investment. It focuses on the role that education may play as a
means of getting children out of the labour market, analyses the causes of children’s low schooling and the implications
of such a phenomenon on the economy.

As Kim [22] has pointed out, the total time available to the child is allocated to two main activities regardless of their
time of leisure: work and schooling. The child is considered a labour force and can contribute to the productive needs
of the household. In contrast, education is seen as an investment in human capital to increase future well-being and
productivity.

Therefore, children’s parents decide on the choice to make between the labour market and formal education. A trade-
off between costs and benefits will guide the parental decision provided by child work and the expected gain for child
schooling. These costs and profits are direct or indirect; considering that parental decisions are rational [12]. For instance,
parents who expect a higher level of income from education investment and their well-being will send their children to
school. In comparison, those who expect a lower level of income, and education investment will prioritize sending their
children to work. In this case, decisions about having children work conflict with schooling [25]. All the existing literature
focuses on parental decision-making. The context in which the child is orphaned has not yet been sufficiently clarified.
Few of those studies directly focus on child labour, school attendance and orphaned children [15].

The DRC is a country that has been particularly hard hit by the aversions of war for several decades now. This situation
is at the root of the deaths of several million people, especially in the eastern part of the country. This war has led to mas-
sive population displacements and has resulted in thousands of pupils dropping out of school, children left to fend for
themselves because one or both parents have died, and so on. Hilson [7] also shows that friends can be a motivator for
children to participate in daily activities. It should also be pointed out that the education sector in the DRC faces several
problems, including inadequate and irregular payment of teachers’ salaries, the lack of a pension system, the lack of
qualified teachers, etc. These multiple problems affect the quality of education negatively and contribute substantially
to children’s exclusion from school. Faber et al. [19] focused on the prevalence, forms, and causes of child labour in the
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artisanal cobalt supply chain and found that poverty and social norms mainly explain why children work in the mining
sector, and why such children; mostly boys; are not enrolled in school. Therefore, this paper tests the following hypoth-
esis: there is a negative association between child labour and schooling decisions in the DRC, relying on the results of
some empirical studies [12, 13]. Also, orphan status may negatively impact school attendance and positively influence
child labour.

Child labour reduces children’s net enrolment rate at both primary and secondary levels. Novella [16] found that there
is a negative correlation between the levels of economic activities of children aged between 6 and 14 and the literacy
rates of children engaged in full-time work. Children working in rural areas tend to be among the most disadvantaged
groups due to the lack of school infrastructure. Economical child labour is more visible in situations of poverty [19, 22,
26-28] and the illiteracy of parents. However, ILO [6] thinks that this argument is only valid regarding dangerous child
labour. Those authors postulate that, in some contexts, children contribute substantially to the household revenue.

Yet, some children combine both school and work [12, 22]. Nevertheless, there is a criticism that not all child labour
is bad [1], that child labour can be compatible with education, and that work can enable learning [2, 29-31]. In this
perspective, children are considered as a source of income [27]. Parents send their children to work because they can
bring money to support the household. Children from low-income families can even pay their school fees by working
in their spare time. According to Shafiq [8], some children in developing countries help their family businesses, which
allows them to limit costs in the production process. In many cultures worldwide, especially in Africa, children grow up
imitating and contributing to the activities of their loved ones, including work. Work is therefore seen as a part of life,
and children participate as they grow up to become socially responsible and integrated people. There are cases where
children’s lives are disrupted by initiatives that prevent them from working. The report of ILO [5] shows that more than
two-thirds of working children are unpaid workers in family businesses. Nearly 70 per cent of them are in the agricultural
sector, and mainly on family farms. There are social norms that tolerate child labour as pointed out by Adusei [2] and
Chamarbagwala [32]. Child labour is also a consequence of social inequalities reinforced by discrimination in several
regions around the world. It has been demonstrated that capitalist culture plays a vital role in child labour [33], primarily
through the adverse incorporation of children as a vulnerable labour force.

The consequences of child labour are legion and affect many areas of life. Regarding education, most child labourers
cannot attend school. By working as children, they are deprived of their freedom to choose their future. From a health
point of view, millions of children are subjected to hazardous work [5, 6, 34, 35]. Children may injure themselves with
dangerous tools, suffer the consequences of handling toxic substances, and carry heavy loads that interfere with their
physical and mental development. Other researchers show that girls who work at a young age are sexually exploited,
leading to early pregnancy and sexually transmitted diseases [7]. It is therefore argued that child labour is a barrier to
children’s socio-economic development. These consequences are more observable in developing countries where child
labour perpetuates the vicious cycle of poverty [36]. Because most of the time, working children do not finish school, the
result is that they end up integrating only low-paying jobs. As adults, they may let their children work at a young age,
and later this situation may lead to intergenerational poverty.

Despite the positive results of the past years in eradicating child labour [5], children still work in large numbers in
developing countries [7]. Although this problem is not well documented in the DRC, it is a tradition in Africa that children
are involved in household chores, which is considered beneficial for their personal development [27]. Even though child
labour is generally harmful to children, there are some situations in which children have no other choice but to work. For
example, the DRC is one of the countries where schools operate with limited government funding. Therefore, parents
pay the school fees so their children can access education. As a result, many children are out of school because of the
poverty of their families [19]. Hilson [7] states that the economic consequences affecting children are evident as child
labour perpetuates an unskilled workforce with low productivity.

Several econometric modelling of child labour co-exist with school attendance. These methods depend on the par-
ents’ decision-making process to send a child to work or to focus on schooling. However, there are circumstances where
children can decide by themselves. It is the case, for example, when the parents are absent. Many empirical studies use
binary models (logit and probit used by [16, 17], and multinomial models [12, 21, 25, 37], to analyse the probability of a
child working or attending school. These methods remain limited because they do not take the interdependence of the
child’s choice of schooling or work into account. As a result, scholars are increasingly using models to consider the rela-
tionship between a child’s work and school attendance. The most used models to solve endogeneity issues are bivariate
probit [16, 31] and instrumental variables [4, 12, 23, 38]. To consider the interdependence of child work and child school-
ing, we use a bivariate probit model. The advantage of this model is not only to take into consideration the causality of
variables by avoiding endogenous bias but also to study the interaction between child labour and school attendance.
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The Wald test allows testing the hypothesis of independence between child labour and school attendance. Even though
the use of the bivariate probit approach deals with a problem usually known as endogeneity [39] between child labour
and school attendance, we also used the instrumental variable method to ensure the robustness of the results. We use
data from the out-of-school children and adolescents (OOSC-DRC-2012) survey organised by the Ministry of Primary,
Secondary and Vocational Education in the DRC with funding from UNICEF and UNESCO.

The main result shows that child labour is in conjunction with schooling in the DRC. In other words, we find a posi-
tive and joint relationship (simultaneity of the decision) between child labour and school attendance. Being an orphan
decreases the likelihood of school attendance and at the same time increases the likelihood of child labour. Maternal
orphans have a higher probability of not attending school compared to parental. It is underlined that most children are
present in non-economic than in economic activities. Also, most children in the DRC work at the same time as they attend
school, which means that child labour is a simultaneous phenomenon with school attendance as highlighted by Ray [25].
The issue of child labour is a concern to policymakers because of the early age at which children start to participate in
the labour market which prevents them from their childhood and may harm economic growth in the long run.

2 Methodology
2.1 Justification of the econometric model

The head of the household makes a trade-off between child labour and school attendance of its children. Supposing a
sequential mode of decision-making is to assume that parents establish an order in the decision-making in terms of child
labour and school attendance. Studies show that four decisions are possible [40], either the child only works, or the child
goes to school alone, or the child combines work and schooling, or the child does not work and study. It is necessary to
postulate extreme assumptions about the parents’ behaviour [21], as there is no clear order between alternatives. The
order depends mainly on the motivation of the head of the household, considering Basu and Van’s assumptions. How-
ever, there may be situations where parents are not there to make this decision and their absence can certainly influence
either positively or negatively both children’s work and school attendance.

Using a multinomial logit assumes that all options are independent under the condition of independence of irrelevant
alternatives [31]. This seems quite difficult unless one can do confirmation tests beforehand. Methods of estimating simple
probit or housing models ignore all forms of correlation that may exist in the choices of schooling and putting children
to work. Indeed, the assumption of independence of irrelevant alternatives that are made in the multinomial model is
generally not verified in the case of the decision of work and schooling of children [31]. Thus, one of the parametric solu-
tions appears to be the bivariate probit model [39]. As highlighted by Marra et al. [39] bivariate probit approaches control
for unobserved confounders by utilising a two-equation structural latent variable framework, where the first equation
models a binary outcome as a function of observed confounders and a treatment, or selection, whereas the second equa-
tion models a binary treatment or selection process. A bivariate probit model assumes that child labour and schooling
attendance are interdependent choices [32]. For this reason, bivariate probit, in the presence of two decisions, has been
much more used in the literature [31, 32]. The bivariate modelling of a household decision can be described as follows:

. 1ifS¥>0 _,
Schooling(S) = { OifS,* <0 5/ =XsBs +us (1)
Household decision = . = with Cov( , ) =
Working(W) = { VEWE> 0 e X B ) (@) ot =
Oif Wr <o i T wPw T Hw

X and X, refer to the vectors of decision variables, " and W" the latent variables of schooling and putting to work. S
and W represent the observed results taking value one if the decision is made and 0 if not. p is the correlation coefficient
between the two decision-making processes.

When p=0 means that the decisions are independent. The head of the household faces four choices [28, 37, 40-42]
depending on whether the child works, goes to school, or does nothing at all.

If schooling and working decisions prove to be interdependent, the head of the household is required to choose one
of the two possibilities that ensure the maximum utility of the household. The empirical form of the decision-making
process can be described as follows:
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{ Vi=Xipy+pi Yy = 1if Y7 >0, ¥, =0ifYr <0 (3) with Cov (i, 4y) = p

Yy =Xy + up Y, =1if Y3 >0,Y,=0ifY; <0 (4)

where S; and W, refer to latent variables related to the child’s employment and schooling, respectively. These variables
are assumed to be dependent on household characteristics S; and W;. These two vectors can be of the same size and
contain the same variables, although the determinants may vary between the two equations. Random deviations p are
supposed to follow a normal distribution. The results S;= 17 and W;=1 refer to the child’s choices of employment and
schooling, respectively. S; is a binary variable that takes the value one when the child is in school and 0 if not.

Similarly, W, takes the value one if the child participates in activities that may be related to child labour and zero if not.
The model considers Egs. (3) and (4) as, therefore, a combination of two first Egs. (1) and (2) probit.

In the decision-making process, the trade-off hypothesis is valid at two levels: an observable and an unobservable
level. The observable trade-off is tested from coefficients 8;and B;. This type of compromise is observed on a given char-
acteristic z when the coefficients 8, and B, are contrary signs as demonstrated by Oryoie et al. [28]. The testing unob-
servable trade-off is equivalent to testing the nullity and the sign of the coefficient, which serves as a link between two
equations. When this coefficient is negative and significant, then there is an intrinsic competition or trade-off between
the two choices. Where the nullity hypothesis cannot be rejected, both decisions are independent. At the same time, it
is enough to estimate each equation by a simple probit.

Nielsen [41] proposes to interpret the coefficient as the parameter indicating the extent to which work increases
(decreases) when schooling decreases (increases). This interpretation, therefore, remains valid when is negative. When
is positive and significant, it means that both choices are mutually beneficial. There are also other interpretations such
as Johnson et al. [42] indicating that the coefficient represents the degree to which the head of the household favours
child labour against schooling. Instead, Rosati and Rossi [40] suggest incorporating the notion of opportunity cost into
the interpretation of coefficients. From this point of view, the coefficient could, therefore, reflect the level of opportunity
cost borne by the head of the household by taking one of the options.

To test these two types of arbitration, in this work, income-generating and non-income-generating activities are
considered. The system estimate is implemented by the maximum conditional likelihood inspired by the works of [17,
31, 41]. We assume that human capital is accumulated by sending children to school. The total time children spend at
school is limited and fixed (it means that school hours are not flexible, and school attendance requires a minimum fixed
amount of time devoted to school). Some of the children who both work and attend school may miss some classes, thus
making their school time more flexible. Therefore, the flexibility that can be achieved in this way is limited because skip-
ping school often leads to dropping out [43] and usually is not tolerated by schools [40].

As arule, the measurement between variables such as “child labour and school attendance”results in an endogeneity
bias [4, 23, 38]. The fact that working children may differ from their counterparts who are not in child labour may result
in a set of observed and unobserved characteristics. Although a bivariate probit can correct the endogeneity problem
[39], the instrumental variable method is the most recommended. This makes it possible to test and correct for this
endogeneity bias. If this approach is an effective procedure for dealing with this bias, the issue in practice consists of
finding adequate instruments. We therefore use the instrumental variables approach to check the robustness of our
results and solve issues related to unobserved characteristics, reverse causality, omitted variables, and simultaneity. By
using instrument variables, we estimate the causal effect of the observed variables on the outcome while accounting
for the unobserved characteristics. The instrumental variables approach can estimate the causal effect of the treatment
variable on the outcome while accounting for selection bias.

2.2 Variables and hypotheses

To determine the impact of each explanatory variable on the likelihood of child labour and/or child schooling, a bivariate
probit model is estimated to take the interaction between child labour and schooling decisions into account. Based on
empirical studies, this section tries to identify a range of variables that might explain the probability of children working
and/or being in school.

Two dependent variables are defined in this study: Child school attendance and Child labour. School attendance is
one of the two outcome variables in this paper. The variable that captures child school attendance has been dichoto-
mized, and | have given it the value one for children who are in school and zero for those who are out of school. In
the analysis of the interaction between child labour and education, the literature points out the existence of bias
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of endogeneity during the estimation [17, 31, 42]. The main advantage of this model is that it takes the causality of
variables and allows to study of the interaction between child labour and schooling with robust tests into account.
The assumption here is that schooling attendance has the effect of removing children from working activities (vice-
versa), considering the existence of a trade-off between child work and schooling. The second dependent variable
is child labour.

The measure of child labour is far from consensus. The absence of a common methodological framework leads to the
impossibility of creating a homogeneous indicator acceptable and usable for all. Scholars guide their methodological
choice in the direction of the question studied and take the context into account. Most authors capture child labour in
terms of working hours [4, 14, 18, 21, 44].

However, scholars [28, 31, 32, 41] measure child labour using a dummy variable. Thus, child labour takes the value
one if the child is involved in income-generating and/or non-income-generating activities and zero otherwise (details
of how we captured this variable in Table 9). Based on the limitation of Basu and Van’s unitary household model, the
child may also be considered a statistical unit. In the rest of the analysis, the variable child labour is subdivided into two
dummy variables for children participating in income-generating activities and another for those participating only in
non-income-generating activities.

The main control variable is the child’s orphan status. Indeed, the fact of having lost one or both parents can influence
the child’s education. Case and Ardington [45] had already demonstrated that the death of the mother caused a drop in
the child’s academic results and reduced the child’s chance of being enrolled in school. We postulate that orphan status
negatively impacts schooling and can lead a child to work. This variable takes the value one if the child is an orphan and
zero otherwise. One of the main sources of social and economic disadvantage for children in the DRC is the impact of
the decades-long war in the country, which has resulted in the death of many parents. Unfortunately, our database does
not contain detailed information on the causes of death of parents, as my repeated political and civil unrest is the cause
of death of a significant number of the population.

Several explanatory other variables are selected for this study for robustness check. Most of them are also used in the
relevant literature.

- The age of the child is one of the criteria that defines child labour as mentioned above. While the authors do not agree
with the minimum age, it is still true that the age below 15 is used in several types of research to qualify a child [4, 5,
21,31, 46,47].If children aged 15 and 17 can participate in part-time work and work full-time during school holidays,
it is forbidden to allow children to engage in work that may negatively impact their future development [5, 201. This
variable is a quantitative one and considers children in the age group of 6 to 17 years. The age of 6 years is retained
because in the DRC the school attendance rate is 7 to 14 years.

- The variable sex of the child is also an essential element in measuring the link between child labour and schooling,
especially in developing areas. In Zimbabwe, Oryoie et al. [28] found that boys are more likely to be put to work.
ILO [5] highlights, however, the fact that girls would take on a disproportionate responsibility for household chores
compared to boys and agrees that sex must be considered in child labour analysis. The proportion of boys involved
in child labour (58%) remains higher than that of girls. The reference group is zero for girls.

- Household composition is cited as a factor that impacts child schooling and child labour [40, 48]. This variable is
quantitative and is measured by taking into account the total number of individuals in the household. The milieu of
residence is among regressors.

- The living space has a significant influence on the behaviour of the individual and his/her development. People liv-
ing in rural zones and those living in urban areas behave differently. This variable is coded one for urban and zero
otherwise. In developing countries [47], most of the child labour is in rural areas, especially in the primary sector. The
reference category is zero for the rural zone.

- Household economic status (Hhecostatus) is captured through three categories (poor, middle, and rich households).
Several studies have already shown that household economic status is among the factors that influence the decisions
of parents in the arbitration between the work and schooling of children [13-15, 49]. We postulate that households
with low income would send children to work, average households would combine the two decisions, and wealthy
households would choose schooling instead of work.

— Access to electricity is captured as a dummy variable. Access to electricity reduces children’s time on income-gener-
ating activities and leisure pursuits.

- Access to water is also chosen as a variable. In the database, this variable is captured in terms of time spent fetching
water. We have dichotomised it by considering that those who spend less than a minute in the process of drawing
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water have access to this commodity and that those who spend more than thirty minutes drawing water do not have
access to it. Statistical software Stata version 17.0 was used throughout.

2.3 Data presentation

The dataset used is from the out-of-school children and adolescents (OOSC-DRC-2012) survey conducted by the Min-
istry of Primary, Secondary and Vocational Education in the DRC. This survey was executed by the Higher Institute for
Population Sciences of the University of Ouagadougou (ISSP/UO). OOSC-DRC was financed by the UK Department for
International Development (DFID) and technically supported by the United Nations Children’s Fund (UNICEF) and the
UNESCO Institute for Statistics. This study focuses on two subsamples based on the OOSC-DRC-2012 survey, informa-
tion from the household questionnaire and information from children aged 5-17 questionnaire. After the data cleaning
operation based on the purpose of the study, a sample was selected.

3 Results
3.1 Descriptive statistics

In Table 1, we cross-tabulate child labour with variables such as school attendance, being an orphan of the mother, being
an orphan of the father and being an orphan of two parents, and school attendance with being involved in income-
generating and non-income-generating activities and being an orphan of two parents. Linking child labour and school
attendance shows that 80.19% of children are involved in both child labour and school attendance. In other words,
children combine school and work, whether income-generating or not. Only 19.81% of children attend school but do
not engage in activities that are categorised as child labour. These figures show that child labour and school attendance
are non-exclusive and therefore simultaneous activities. As for the relationship between child labour and orphan status,
3.55% of working children are motherless and almost 9.89% are fatherless. The figures show that children whose mothers
have died also have lost their fathers.

As a result, many children are fatherless only. This result is like what Novella [16] found in Zimbabwe, showing that
maternal orphans represent the smallest group among orphans. By cross-referencing school attendance, most orphaned
children do not attend school. As access to education requires financial means, children who have no one to pay the
school fees for them are excluded from school and have no choice but to work. To find out in which activities children are
more involved, we separated income-generating activities from non-income-generating activities. 89.52% of working
children involved in non-income-generating activities also attend school, while only 6.29% of those involved in income-
generating activities also attend school. Adusei [2] points out that children are more likely to work longer hours at home
due to the nature of the work such as laundry, cooking, cleaning, looking after children of different ages, and so on; what
Savahl et al. [26] qualified as excessive household chores. Statistics show that income-generating activities are a major
obstacle to children attending school. Some children indeed finance their schooling on their own in the short term, but
in the long term, children may drop out of school because of a taste for money and concentrate entirely on work.

Table 1 Descriptive statistics of variables of interest (child labour, school attendance and orphan status)

Child labour School attend- Motherless Fatherless Totally_ Totally_orphan Income-gener- Non_Income-
ance orphan ating generating

No Yes No Yes No Yes No Yes School att No Yes No Yes No Yes

No 669 1374 1981 62 1867 176 1867 176 No 3261 365 3172 454 777 2849
3275 6725 9697 3.03 9139 861 9139 861 89.93 10.07 8748 1252 2143 7857

Yes 2957 11,972 14,399 530 13,453 1476 13,452 1477 Yes 12,058 1288 12,507 839 1398 11,948
19.81 80.19 9645 355 90.11 9.89 90.11 9.89 90.35 965 9371 629 1048 89.52

Total 3626 13,346 16,380 592 15320 1652 15,319 1653 Total 15319 1653 15,679 1293 2175 14,797
2136 7864 9651 349 9027 973 9026 9.74 90.26 9.74 9238 7.62 12.82 87.18

First row has frequencies and second row has row percentages
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Table 2 Number of working Child gender N Mean Sd Min Max Prob
hours for children

Boy 8617 33.487 6.592 0 35 0.141

Girl 8355 33.285 7.205 0 35

Total 16,972 33.388 6.901 0 35
Table 3‘ Bivariate probit School attendance Child labour Marginal effects
regression school attendance
and child labour child Motherless ~0.079%** 0.021%% 0.023868*
orphaned by father or mother (0.072) (0.086) (0.0237)

Fatherless 0.053 0.076** 0.0024 **

(0.044) (0.053) (0.0139)
Constant 0.663*** 1.220%*
(0.103) (0.124)

Individual controls Yes Yes Yes

Household controls Yes Yes Yes

p and F-test 0.217%**

Obs. (0.017)

Prob > chi2 3)60’(9)3(2)

Wald test of rho=0 160.829

Robust standard errors are in parenthesis ***p<0.01, **p<0.05, *p <0.1. The individual controls include
age and child sex which are dummies. The household controls include household size, milieu of residence
and household economic status. Other variables of control were simply excluded due to their non-signifi-
cance in the model

Table 2 is based on the proposed subdivision of working hours proposed by UNICEF [50] to capture the concept of child
labour. We separate hours of work by type of activity and by gender. The criterion is proposed to capture child labour by
working hours. The principle is that if the child has been doing economic activities in the last week for hours longer than
the number of hours depending on his age, this is considered child labour: 5-11 years: 1 h or more; 12-14 years: 14 h or
more; 15-17 years: 43 h or more. Overall, in terms of children’s working hours, on average, children worked 33.388 h per
week with a standard deviation of 6.901. The dispersion around the average is very high as the minimum hour is zero
while the maximum is 35 per week. The difference is not significant between girls and boys. This leads us to note that
girls and boys worked the same number of hours on average.

The age of the children involved in this study is between 6 and 17 years old. Most children included in this study
(around 60%) are aged between 6 and 11 years old. This result means that in the DRC children begin to enter the labour
market at a very young age, which is a danger for the future of these children who are not yet physically and mentally
strong for work. Analysing the difference between ages considering the sex of the child, the difference is not significant
in terms of girls and boys. As much as girls are present in child labour, there are also boys. The other two age groups
(12-14 years) and (15-17 years) only represent approximately 40% of the entire sample. The subdivision of the total
population into sub-age groups, allowed for meaningful comparisons as noted by Savahl et al. [26]. In fact, child labor
does not affect all children equally. If work can lead the younger ones to interrupt school because they cannot combine
work and school, the older ones can use the money earned to pay for school fees and other educational needs.

3.2 Econometric results and discussion

To test independence, the sign coefficient and the significance of p allow us to conclude whether variables are associ-
ated or not. When the coefficient is not significant, despite the sign, the independence between work and schooling
is difficult to establish. According to the results in Table 3, child labour and schooling decisions are linked. Coefficient
p=0.217 is positive and significant at the 1% level. Therefore, the null hypothesis is rejected, and we conclude that
there is a joint relationship between child labour and school attendance. As shown in the bottom of Table 3, the Wald
test is significantly greater than zero (160.829) at the 1% level of probability, rejecting the null hypothesis.
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Indeed, the significance of the coefficient p makes it possible to reject the null hypothesis of independence
between the work and schooling of children. There is a positive relationship between the decision to work and
the decision to attend school. Based on Nielsen [41], the coefficient p in Table 3 is a parameter that indicates that
schooling attendance and child labour are joint decisions in the context of the DRC. Indeed, this result reflects the
coexistence between child labour and schooling attendance. Each column of tables reports results from bivariate
regressions, with robust standard errors in parentheses. Marginal effects are presented. The finding for estimation
is in contradiction with empirical findings which found a negative sign of p coefficient. Indeed, their result shows a
kind of competition between the choice of school attendance and child labour. Unlike the work of [3, 4], our results
reject the hypothesis of a possible trade-off between school attendance and child labour and confirm that children
combine school attendance and child labour. While this finding is consistent with previous empirical evidence [29]
which proposes a flexible education system in Ethiopia to make it easier for children who combine labour market
participation and school attendance, other authors have found that child labour remains a serious problem that
particularly impacts schooling negatively [2, 4, 7, 20, 21, 48]. Contrary to what our results show, Ray [15] found the
existence of a trade-off between child labour and school attendance for both girls and boys in Nepal and Pakistan.
Using the rational argument of an economic agent, Edmonds [46] explains that parents decide that their children
work because the return to work would be higher than the return to not working. On the other hand, Adusei [2]
found in Ghana that most children who combine fishing and schooling generally attend school irregularly. This
irregularity in going to school can expose the child to temporary exclusion, with the logical consequence of drop-
ping out in the end. Indeed, in the context of the DRC and Africa in general, it remains difficult to find a child who is
not involved in child labour activities. The results show that being orphaned by a mother has a negative influence
on school attendance and increases the likelihood of the child working. On the other hand, being orphaned by the
father does not influence school attendance, but it does increase the likelihood of the child being involved in child
labour. The mother’s task is, among other things, to preserve and strengthen the child’s physical being, and to free
and shape the child’s moral being. The mother thus has the most direct and lasting impact on the child’s learning
and plays a key role in supporting their education. This negative impact may be due to changes in roles within the
family: educational choices of children come under the control of themselves. For instance, [36] found that a mother’s
illness reduces the child’s chance of being enrolled in school in Vietnam. Moreover, children might be requested to
substitute their absent mothers in household duties. When it is the mother who is involved in her child’s education,
the child is more committed to his or her schoolwork, stays at school longer and achieves better learning results.
This also translates into longer-term economic and social benefits. Although a mother’s role in her child’s education
evolves as the child grows up, it is important to emphasize that in the context of the DRC, the mother plays an unde-
niable role because she is more present in the home than the father. As our results point out, Case and Ardington
[45] found that orphaned children have a high probability of not going to school compared to non-orphans. The
mother’s attitude to education can both inspire the child and make them responsible for their education. In a coun-
try like the DRC, where the major cost of educating children is borne by households, the loss of a parent can have a
positive impact on a child’s schooling.

Table 4 clearly shows that when a child is completely orphaned, i.e., has neither father nor mother, this increases
the likelihood of being involved in child labour and at the same time reduces the likelihood of going to school. The
loss of both parents has a direct impact on a child’s ability to continue their education, and results in poor access to
basic needs. In addition to the trauma that accompanies the loss of parents, early orphanhood exposes the child to
a large number of psychosocial risks in the short, medium and long term. The death of the parents, through the drop
in economic resources it entails, worsens the child’s living conditions because it is associated with serious material
deprivation. It is a social risk that can change a child’s destiny. The results show that being an orphan has a nega-
tive impact on access to schooling. This situation encourages children to enter the labour market at an early age to
survive. A child is more likely to drop out of school when he/she does not have a biological father or mother, which
pushes him/her to enter the labour market for survival. Studies have already shown that orphans in South Africa are
disadvantaged in terms of school outcomes [45]. Thus, the position of the ILO, to abolish child labour at all costs [1]
must be taken with a grain of salt since all the causes of child labour have not yet been identified. The total elimina-
tion of child labour therefore does not only involve education for all.

In Table 5, the gender of the child is statistically significant at the one per cent threshold. The girl being the ref-
erence modality, being a boy in DRC increased the likelihood of working and decreased the likelihood of school
attendance.
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Table 4 Bivariate probit

. School attendance Chil labour Marginal effects

regression school attendance
and child labour with Child TotaIIy_orphan —0.020%** 0.093%** 0.067%**
orphaned by both father and (0.059) (0.071) (0.012)
mother

Constant 0.822%** 1.263%**

(0.058) (0.069)

Individual controls Yes Yes Yes

Household controls Yes Yes Yes

p and F-test 0.213%**

Obs. (0.016)

. 16,972
Prob > chi2 0.0000
Wald test of rho=0 151.352

Robust standard errors are in parenthesis ***p <0.01, **p <0.05, *p<0.1. The individual controls include
age and child sex which are dummies. The household controls include household size, milieu of residence
and household economic status. Other variables of control were simply excluded due to their non-signifi-
cance in the model

Similar to Le and Homel [48] finding, there is a significant difference between girls and boys in terms of the time
children spend on work and school. This result dovetails with previous research in developing countries, which finds
that in the DRC artisanal mining sector, boys are more likely to work in mining activities than girls [9, 19].

The variable age is significant, respectively at one per cent for school attendance and for child labour. The signifi-
cance of age squared means that an additional year of a child increases the probability of child labour and decreases
the likelihood of school attendance. The negative value of the coefficient related to the age squared indicates that
the probability increases sharply with age in the early years, then grows less over time, and eventually stops. The
results, however, do not tell at what age the probability of working starts to decrease. The fact that the likelihood of a
working child increases with age seems reasonable. The older the child, the more his/her physical strength increases.
Generally, children mostly perform manual and physical tasks.

According to the composition of the household (household size), the coefficient has a negative sign and is signifi-
cant at a threshold of one per cent for school but positive and significant for child labour. Therefore, the size of the
family decreases the probability of a child to attend school. When the child lives in a household with many children,
this situation decreases the likelihood of school attendance. It increases the probability of the child being involved
in child labour. Although they are not directly involved in paid activities, some children of advanced age take care
of their younger brothers and sisters within the household. Consequently, having siblings decreases significantly
at the one per cent level of the likelihood of a child to attend school. Research by Edmonds [18] shows that house-
holds with a large number of children discriminate between them, by choosing who to send to school and who to
send to work. A household with several schoolchildren may make the selection to know who to send to school or
not, due to limited financial resources. The decision of child schooling is, therefore, also a function of the number of
heads to be fed. Canagarajah and Nielsen [13] point out that household size is a key element in defining child labour
eradication policies. Rosati and Rossi [40] in Pakistan and Nicaragua argue that an additional child in the household
could hurt the likelihood of schooling. As in most cases, access to education requires individual costs. Depending
on the financial means available, parents may choose among the children, who will attend school and who will stay
at home or will work.

The milieu of residence affects positively the probability of school attendance but does not have an impact on child
labour. This variable is significant at one per cent for school attendance and child labour. The interpretation is that living
in an urban zone increases the probability of school attendance. Indeed, child labour is more pronounced in rural areas
than in cities and towns. School infrastructure is insufficient in rural areas compared to what we have in urban areas. This
means that some children, despite working, can also attend school in urban areas. Urban children are less likely than
rural children to drop out of school. The number of children enrolled in school is lower in rural than it is in urban zones
as revealed by the work of Bai and Wang [51] in India. Children who live in towns and cities have more opportunities to
attend school because more school infrastructures are concentrated in urban areas. It should therefore be noted that
child labour is more pronounced in the agricultural sector.
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The household level of income is an important explanatory variable when dealing with child labour and school attend-
ance in a country where most people are reputed to live below the poverty line. A low level of income decreases the prob-
ability of a child to attend school. The findings show that, at the one per cent significance threshold, poverty decreases
the likelihood of child school attendance while it increases the probability of child labour. In the DRC the income effect
is a limiting factor for schooling. Indirect costs associated with schooling can encourage households to send their chil-
dren to work especially in the informal sector. Those results are completely in line with the initial assumption that child
labour would be lower in relatively nonpoor households compared to low-income families [34]. The results found the
poverty argument as a primary explanation of child labour must be deeply investigated. Although authors [13, 23, 31],
argued that poverty is not only the self-evident reason for child labour, the lower the economic status of a household,
the higher the probability for children to be involved in child labour activities. As underlined by Faber et al. [19], in the
DRC, poverty is among the main explanations for child labour. This argument is sustained by several scholars, especially
those who address the problem of child labour in developing regions [7, 19]. Basu and Van [24] show that child labour
leads to a decline in adult wages in the labour market, which in the long run leads to the spread of household poverty.
The realities of the DRC where access to education is conditioned by the contribution of parents, the analysis of poverty
on the incidence of child labour and schooling should be investigated. ILO [5] argues that educational deprivation is a
way in which families experience poverty and is associated with child labour.

To verify the robustness of the sensitivity of the orphan status on child labour and school attendance we successively
estimated the bivariate probit model by considering the sex of the child (Table 8) and the subdivision of child labour into
income-generating and non-income-generating activities (Table 6). Firstly, an analysis in terms of income-generating
activity and non-income-generating activity, concerning education is considered simultaneously. The regression coef-
ficients of the model immediately show the existence of interdependence of three activities (child labour, school attend-
ance and orphan status since the parameter p is significant at the one per cent level. Furthermore, the Wald test suggests
that the null hypothesis of joint independence of the coefficients must be rejected for the entire model.

We observe that the fact of a child having lost both parents negatively and significantly affects his schooling and
positively and significantly his participation in both economic and domestic activities. However, the coefficient p
does not allow us to reject the hypothesis of no independence between participation in economic activities and the
schooling of children. This actually qualifies the previous results and shows that when we separate economic activities
from non-economic activities, we find that it is only non-economic or domestic activities that can be simultaneous
with the child’s schooling.

When we estimate the model according to the sex of the child, we notice that the child’s schooling remains an
activity combined with work for both girls and boys. The coefficients of p are positive and statistically significant
respectively 0.192 for boys and 0.213 for girls at the one percent threshold. As we can read in Table 7, being orphaned
of both father and mother significantly reduces the probability of the child continuing to go to school, for both girls
and boys. This situation also increases the probability of work for boys significantly but not for girls. The results of [36]
on the vulnerability of children due to parents’illness had rather shown that this situation increased the probability
of girls being in the labour market and reduced their chance of being enrolled in school.

As no change is observed in the breakdown of the results by sex of the child, the results found remain robust.
The previous results clearly show that when parents are not alive, children have a high chance of not continuing to
go to school because they have fewer resources devoted to their schooling and this increases their probability of
ending up in the labour market. To better understand these effects, we examine whether the probability of work
and schooling varies according to the age group of the child (Table 8). We note that orphan status harms the school
attendance of children aged 6 to 11 and 12 to 14 for both girls and boys. The education of children in primary school
is more negatively affected by the death of their parents than that of their counterparts in secondary school. Also,
the fact of being orphaned by both father and mother increases the probability of a child working for the two age
groups mentioned above.

On the other hand, orphan status has no effect either on children’s schooling or on their probability of participating
in the labour market, for children in the age group between 15 and 17 years old. It is therefore clear that the loss of
parents affects older children (15-17) much less than younger children (6-11 & 12-14). By subdividing children into
age groups, the results now show a negative relationship between school attendance and child labour; for children
between 6 and 11 years old. This means that for younger children, there is a trade-off between working and going to
school, both for girls and boys. Thus, when you are a child aged between 6 and 11, working reduces the probability
of going to school and vice versa. For other age groups, schooling and child labour remain joint activities.
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3.3 Robustness check

Although the use of the bivariate probit model makes it possible to deal with the endogeneity bias between child
labour and school attendance [31, 39], we are not entirely sure that it eliminates this problem. Several authors, how-
ever, do not pay particular attention to this issue, even though it can lead to questionable and biased results. The main
reason for this is the lack of valid instruments in the databases used. To deal with this problem, the recommended
methodology is to use instrumental variables. The use of instrumental variables has thus become a recommended
approach for controlling the endogeneity of explanatory variables. Looking at the literature, the average wage of
children is one of the best instruments used to test endogeneity. Unfortunately, this instrument is not always available
in many databases. It is difficult to measure children’s wages, especially in a context where child labour is prohibited.
In studies that use cross-sectional data, instrumental variables are included in the child labour equation but excluded
in the school attendance one. This exclusion restriction assumes that variations in the instruments are orthogonal.
To deal with this difficulty, the authors use proxies. Scholars have used variables such as access to drinking water
and access to electricity by Nankhuni and Findeis [12], incomes, assets and infrastructure (radio, telephone, access
to water and electricity) by Ray and Lancaster [38], agricultural wages at the community level by Bhalotra [23], the
price of rice and disasters at the community level by Beegle et al. [4] as instruments. Most of them find a significant
and negative effect of child labour on school attendance. For our study, to resolve the endogeneity bias, we use the
instruments used by [38], such as access to drinking water and access to electricity. The lack of basic infrastructure,
particularly water, can lead to sanitary constraints for household production activities and, consequently, increase
the number of child workers to compensate for the loss of family income. The DRC context shows that access to water
and electricity remains a challenge for a large part of the Congolese population. The study by Nankhuni and Findeis
[12] showed that in Malawi, the lack of access to electricity for a household can contribute to a heavier workload for
children. As a result, children may spend more time collecting resources for cooking. For the results to be consistent
and conclusive, certain assumptions regarding the instruments must be respected. The instruments used must not
be weak, which means that the correlation between the instruments and the endogenous regressor must not be
below a given limit. The suitability of the instruments we use is measured using an over-identification test and the
F-test of joint significance (see the bottom of Table 10 in the appendix). Our endogeneity assumption is that these
instrumental variables affect school attendance and outcomes only through their impact on child labour and not
directly. The result is generally conditional on the validity of the instruments used.

The results in Table 10 show that child labour has a significant negative probability of school attendance. This
means that the fact of child labour decreases the likelihood of children attending school. Also, the fact that a child
is orphaned decreases without any chance of school attendance, and this is a very significant way. These results
support the existence of a trade-off between school attendance and child labour as found by Haile and Haile [31].
Similar to the previous results, being an orphan decreases the probability of school attendance. For the F-test of joint
significance, the value must be greater than 10 to confirm that the instruments are strong. Our results show that the
F-values are greater than 15 so the hypothesis of a weak instrument is rejected. All relative p-values are less than
10%. Another more important test concerns the validity of the instruments used, which tells us whether the results
are reliable. To carry out the instrument validity test, it is recommended to have more instruments than endogenous
regressors, which is the case here. As a result, with Hansen'’s overidentification test values well above, the test does
not reject the overidentification restriction hypothesis, and we conclude that the instruments are therefore valid.
The fact that the estimates coincide when two instruments are used indicates that they are robust and that their
reliability therefore increases. This means that our results are robust.

4 Conclusion

This study provides a general picture of the effect of orphan children on child labour and school attendance in
the context of the DRC. Studies on child labour and school attendance have highlighted the negative relationship
between the two activities. Household poverty is cited as one of the main causes that push children to work and
cause them to drop out of school. The fact that a child works at a young age harms their development and has long-
term consequences on their future as an adult. The absence of parents in the household may be at the origin of the
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psychological costs. Children who are not accompanied by their parents are generally vulnerable to traumatic out-
comes because they lack the emotional support and protection of their adult relatives. This can change the decision-
making process within the household, implying a change in duties and responsibilities within the household itself.
This situation can also possibly lead children to devote less time to school activities, devoting part of their time to
looking for means of survival. Most existing studies assess the relationship between child labour and school attend-
ance, causes of child labour, etc. This article seeks to contribute to the scientific debate on child labour and school
attendance by showing that orphan status can impact both school attendance and the child’s participation in the
labour market in the DRC context. To achieve this, a bivariate probit was used to test the possible link between child
labour and school attendance in the DRC, a country where households must pay school fees for children. In addi-
tion to a bivariate probit, we test the endogeneity of child labour using instrumental variables to ensure our results
are robust. The main result of the analysis is that orphan status negatively influences children’s school attendance,
increasing the likelihood of children working at a young age. The impact is even greater for maternal orphans than
for paternal orphans. This result supports the hypothesis that mothers take more care of their children compared to
fathers. The results also show a coexistence between child labour and school attendance. Indeed, many children work,
both in income-generating activities and in non-income-generating activities, and at the same time, they continue
to attend school. Additionally, the effect of living in a rural environment negatively influences school attendance
and increases a child’s likelihood of working. The economic situation of the household negatively influences school
attendance and leads children to enter the labour market early. Our results argue in favour of greater attention to
be paid to orphaned children by public authorities in the DRC. It is therefore important to remember, if children are
the adults of tomorrow, to boost economic growth for the country, not placing particular emphasis on orphaned
children, especially in terms of their schooling, is a loss of human capital that could lead to long-term costs. Child
labour to the detriment of schooling can have serious consequences in terms of future living standards. Therefore,
greater educational attainment of both orphaned and non-orphaned children should be properly supported with
adequate instruments for the future of children and the future of the national economy.

Since the DRC is one of the developing countries in which artisanal mining exploitation is very developed, child
labour could be very pronounced in this sector and may interfere with school attendance; future research can address
this issue.
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Table 6 Bivariate probit
regression school attendance
and income-generating and
non-income-generating
activities

Table 7 Bivariate probit
regression school attendance
and child labour child
orphaned of father and
mother by sex

Income-generating

Non-income-generating

School attendance Working School attendance Working
Totally_orphan —0.014%** 0.178* —0.023** 0.084**
(0.062) (0.091) (0.062) (0.074)
Child sex —0.2471%** —0.087%** —0.239%* 0.68***
(0.023) (0.03) (0.023) (0.027)
Child age 0.682%** 0.317%** 0.688*** 0.27%**
(0.025) (0.034) (0.025) (0.03)
Child age squared —0.027%** —0.01*** —0.027%** —0.006***
(0.001) (0.001) (0.001) (0.001)
Household size 0.006 0.017%** 0.006 0.004
(0.004) (0.006) (0.004) (0.005)
Milieu of residence —0.186%** 0.204*** —0.176%** 0.007
(0.023) (0.03) (0.023) (0.026)
HhEcostatus —0.114%* 0.08*** —0.118%** 0.077%**
(0.01) (0.014) (0.01) (0.011)
Constant — 2.44%** —4.4871%** —2.463%** —0.714***
(0.15) (0.232) (0.15) (0.183)
p and F-test —0.292** 0.243%**
Obs. (0.021) (0.018)
. 16,972 16,972
Wldrestoftho=0 0000 0000
183.877 172416
Robust standard errors are in parenthesis ***p <0.01, **p <0.05, *p < 0.1
Boys Girls
School attendance Working School attendance Working
Totally_orphan —0.055%* 0.182* —0.042%** 0.069
(0.089) (0.094) (0.09) (0.117)
Childage —0.004** —-0.001 —0.049%** —0.006**
(0.002) (0.002) (0.002) (0.003)
Childagesquared —0.001 0.001 0.017%** 0.015*
(0.007) (0.007) (0.006) (0.009)
Householdsize —0.164%** —0.089%** —0.1771%* 0.149%**
(0.033) (0.032) (0.033) (0.049)
Milieu of residence —0.088*** 0.049*** —0.182%** 0.157%**
(0.015) (0.013) (0.014) (0.026)
HhEcostatus —0.206*** 0.346* —0.904%** —0.15%**
(0.237) (0.231) (0.214) (0.353)
Constant —0.055 —0.182*% 0.042 0.069
(0.089) (0.094) (0.09) (0.117)
p and F-test 0.192%** 0.213%**
Obs. (0.023) (0.035)
sz 9 o
Wald test of rho=0 67.6684 37.9508

Robust standard errors are in parentheses ***p <0.01, **p < 0.05, *p < 0.1
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Table 9 Capture of the child
labour variable Source: [50]

Indicator

Definition

Child labour taking into account household chores (Non-Economic activity)

Child labour without taking into account household chores (Economic activity)

Ages 5-11: at least
28 h of house-
hold chores per
week

Ages 12-14: at
least 28 h of
household
chores per week

Ages 5-11: at least
1 h of economic
activity per
week

Ages 12-14: at
least 14 h of
economic activ-
ity per week
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