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INCOME SHOCKS AND CHILD LABOR: EVIDENCE FOR THE RURAL
DOMINICAN REPUBLIC

Abstract

Child labor is a social problem with economic consequences for the growth and
development of countries in the short and long term, affecting children's physical and
mental development because it interferes with their future wages. In paper we seek to
investigate how negative income shocks and economic assets are associated with child
labor and school attendance in the Dominican Republic. This issue is particularly
important in rural areas, where people are more prone to suffer exogenous shocks and
have fewer tools to mitigate them. We used microdata from the Encuesta Nacional de
Hogares de Propdsitos Multiples (ENHOGAR) for 2010. Our The empirical strategy
was based on a bivariate probit for considering that the decision to allocate children's
time to work and/or study are interdependent. The results show that assets positively
affect the decision to allocate children towards schooling. On the other hand, negative
household income shocks increase the probability of child labor. We also find evidence
that in Dominican Republic, children's time does not seem to compete with his or her
time in school and the presence of assets is not able to reduce the negative effects of the

shocks.
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1. INTRODUCTION

Child labor is a social problem of great relevance in the world. According to the
International Labor Organization and the International Program on the Elimination of
Child Labor, 168 million children work around the world (ILO-IPEC, 2013). Among
them, more than half perform hazardous work. Asia and the Pacific have the highest
incidence of child labor (almost 79 million, or 9.2% of the child population). In Latin
America and the Caribbean, there are 13 million children (8.8%) in this situation (ILO-
IPEC, 2013).

Although traditionally child labor has been considered a consequence of poverty
(CANAGARAJAH; COULOMBE, 1999; BROWN; DEARDORFF; E STERN, 2001),
recent literature on the subject has pointed to its multiple determinants. Among these
factors, transitional aspects such as negative income shocks experienced, particularly
among the most vulnerable families, may guide the family’s choice for child labor.
Thus, faced with an eventuality that increases the vulnerability of the family and the
absence of complete markets to assure these families in the presence of such shocks, the
choice for child labor could be an answer.

The study of the relationship between negative income shocks and schooling and
child labor, as well as how asset ownership or access to credit helps mitigate the effects
of these shocks is one of the most discussed issues in the current economic literature on
this subject.

Several authors (BANDARA and DEHEJIA; LAVIE-ROUSE, 2015; SMITH et
al., 2002) have emphasized the importance of negative shocks on the probability of
allocating children towards work and the reduction of schooling, in addition to the
positive effect of assets for child labor. Funkhouser (1999) found that school attendance
declined in Costa Rica when families suffered a negative shock in their income in the
early 1980s. Similarly, Duryea (1998) analyzed the impact of negative income shocks
on schooling in Brazil, finding that they increase the likelihood of the child entering the
work force and dropping out of school. Fallon and Lucas (2002); and Frankenberg and
Smith (2003) address the impact of economic shocks on household welfare in Mexico,
Indonesia, and East Asia. Their results indicate that families that suffer from income
shocks show an intensification of school dropout rates.

In general, there appears to exist evidences that income shocks are significant in

explaining households' behavior in the labor market and in the allocation of children's



time, since infants can be used as insurance against unanticipated shocks in income
(CAIN, 1982). In this context, the possession of economic assets (which can be used as
insurance or loan guarantees) could constitute an important way of mitigating the effects
of these shocks. Jacoby and Skoufias (1997) reported that in India, children living in
households with a reduced number of durable goods are more likely to fail at school. On
the other hand, Beegle, Dehejia and Gatti (2006) point out that transient income shocks
led to an increase in child labor and that the presence of domestic assets or properties
attenuated the effects of these shocks in Tanzania for 1995. Brown, Deardorff and Stern
(2001) also identified a link between child labor and the possession of economic assets
in households in Latin America.

The lack of coordination in the labor and credit markets can explain the
emergence of child labor, as it can arise due to parents' inability to face the family crisis,
sacrificing investment in children's human capital (DESSY; PALLAGE, 2001;
DUMAS, 2013). Baland and Robison (2000); and Dehejia and Gatti (2005) also
concluded that children are often used to compensate for negative shocks at home in the
absence of household goods that serve as collateral in the credit market. According to
Bandara, Dehejia and Lavie-Rouse (2015), access to credit attenuated the impacts of
income shocks on child hunger in Tanzania, in 2011.

Child labor has a high social cost, in addition to reducing future levels of growth
and economic development of a developing country, like Dominican Republic. This is
especially important in rural areas, where households are more prone to negative shocks
and have fewer tools available to mitigate them (KRUGER; SOARES; BERTHELON,
2007). According to Kassouf (2007), the factors that explain child labor in rural areas
are related to the low educational infrastructure in these areas, as well as the greater ease
of the children to be absorbed in rural informal activities that usually require low
qualification.

In Dominican Republic, child labor still persists. About 15.99% of the
population between 5 and 17 years old worked in 2010'. From these children and
adolescents, 74.7% are male and 25.3%, female. Among the sectors that generate most
employment for children, the services sector (77.4%), manufacturing (18.2%) and
agriculture (3.5%) stand out. However, from the entire employed population aged 5 to
17 years, 39% are in the rural area (ONE, 2010).

! Our data base asks wether the child has worked on the week of reference. Only non-domestic work must be
included



Although this is an important issue for the Dominican Republic, few studies
have provided empirical evidence on this topic. In a descriptive analysis, Guzman and
Cruz (2009) concluded that individual and family characteristics have a strong influence
on the school attendance of Dominican children in 2008. On the other hand, Lozano
(2012) and Soto and Taveras (2015) attested the existence of a trade-off between school
and child labor at the secondary and elementary level. ILO-IPEC (2002) and ILO-BID
(2008) make a descriptive diagnosis of Dominican child labor, emphasizing the problem
of sexual and commercial exploitation. Likewise, UCW (2014) examines the economic
and social determinants of child labor, concluding that age, gender, orphanhood and
household structure are important variables.

We are not aware of any studies that consider the interrelationship between
school attendance and child labor in the rural Dominican Republic, nor of any research
that has considered the potential role of income shocks on children's time (although
income shocks are frequent in developing countries). In addition, this paper is
particularly important since it focus on rural areas where families usually face
restrictions on important markets and child labor is frequent (though underreported).
Thus, this paper aims to contribute to the literature that investigates contexts in which
income shocks and market failures can lead to the employment of children, as well as to
provide the Dominican Republic with subsidies for understanding the behavior of
families in situations of vulnerability and then promote ways to ensure the human
capital accumulation of their children.

Specifically, this study seeks to: characterize child labor in rural areas of
Dominican Republic in 2010; analyze the impacts of negative income shocks (loss of
harvest) on the participation of children in the labor market and in school; and to
evaluate the if the presence of economic assets income shocks.

In addition to this introductory section, this paper is organized as follows:
Section 2 provides a brief overview of theoretical reasoning on the topic. Section 3
presents our identification strategy, method and data used. Section 4 we present our

results. Section 6 concludes.

2. Market imperfections and child labor

In this subsection we present an economic model that considers the relationship
between assets, credit restrictions and families' choice between children's work and
schooling. This model is based on the existence of market imperfections. Among the



most widely used models to study the relationship between market imperfections and
children's time allocation, we find Ranjan (1999) with adaptations made by Jafarey and
Lahiri (2002).The model presented here is that developed presented by Kruger, Soares
and Berthelon (2007); and Bandara, Dehejia and Lavie-Rouse (2015), which is based on
the work of Jafarey and Lahiri (2002).

In this model, it is considered that the family decides to allocate children's time
between work and schooling based on the level of income and assets of the parents,
parents' behavior regarding intra-family decision-making, access to credit, and the
possibility of imperfections and market coordination failures. In this, it is considered an
economy in which parents make all the relevant decisions. It is assumed, for simplicity,
that a father and a son form the family. In this context, the utility of consumption and

development of the human capital of the child is represented by:
LED- -1k (1)
(e
Where c is the household consumption, h is the human capital of the child. o is
the elasticity of substitution, and ais a constant parameter with 0 <> 1 anda> 0. The
model develops three situations: a) families without assets; b) families with assets; and

c) families with assets and access to credit.

Model for families without assets. In this situation, the father fully participates in

the job market with resultant revenue of fd,.4.).

T4, D+ )
Where w, and lare the wage and time worked by the parents. @-is a random

transient shock at t-1 and s are characteristics of families, such as parents' education,

etc. Aand? are constant parameters. It is assumed that the child divides his time

between working (with salary wc) and schooling. The human capital of children is

h=/e°; where B is the technological component. The term e is the time of the child
allocated to schooling (investment in human capital), according to e; + I = t;, where I;
is the time allocated to work and t.is the total amount of time of the child. Initially, it is
assumed that families do not have assets or free access to credit. The problem of

families is, then, given by:

Faitia ®



Subject to budget constraint:

SAEO A A (4)

Defining 4 as a multiplier of income restriction, the first order conditions for ¢

and e are:
=2 (5)
HEE =N (6)

The second-order condition of equation (5) characterizes the decision of families

to allocate the child to school or work. If ##8 =€\ the marginal value of a unit

of time invested in the child's human capital is greater, then the family will send the
child to school. On the other hand, if #28<C™\, the father will send the child to

work. If eﬂ:CfHV\! the family will be indifferent between the two options.
It is assumed that the relation between the fathers' and child's wages is constant,

so the first-order solution to the maximization problem is given by:

=g ()

whereXp is the parent's income per job and « is the error term. O are the fixed
effects of the family. According to equation (16), child labor could be affected by the
parents' income and the children’s time destined for the development of their human
capital. Bandara et al. (2014) notes that parental income could be affected by income
shocks, so in the absence of economic assets, child labor will be the only insurance
against shocks in an imperfect credit market environment. It is expected that the higher
the father's income, the greater the investment in human capital and the shorter hours

allocated to child labor. Income shocks, on the other hand, would increase child labor.

So we expected that #:7 <Owhen4 >0,
Model for families with assets. It is now assumed that families have economic
assets. The holding of assets could exhibit effects of substituting wealth and child labor,

depending on the asset's ability to generate income. In this case, the budget constraint is:

e = o (8)
wherer is the interest rate, and oare the family assets at time t. Regardless of

whether the assets are monetary or not, they are sold or used to meet consumer needs in

the event of a shock. Assets in the current period are considered as a function of the



assets of the previous period if the growth rate is constant. Thus, the first-order

condition of families is given by:

E—==m-d AT wopra (9)
where A is the fixed effects term, #is a constant parameter andYis the error

term. A higher level of assets is expected to reduce child labor (£ <0) since parents

could use the assets to minimize the effects of shocks on household consumption.
Families with assets and access to credit. Here Bandara et al. (2014) relaxes the

presumption of non-access to credit, to investigate whether this access is capable of

reducing child labor. With this relaxation, the budget constraint of the household is:

(10)
whereb is the loan at an interest rate r. It should be noted that the model allows
households with access to credit to maintain their assets. The solution of the family

problem is given by:

(11)

Where is @ fixed effects term, & is a constant parameter, and %is error term.
Models such as the one presented (see: Bandara et al. (2014)) allow us to study the
relationship between economic assets, credit market and child labor. There is empirical
and theoretical evidence that emphasizes the role of household assets in child labor
decision making; noting that they provide households with the means to manage
uncertainty, and consequently, children's work would not be necessary for such
purposes. In addition, households with assets have more access to capital markets or can
finance the formation of the child's human capital without a formal loan (BROWN;
DEARDORFF; STERN, 2001).

3. EMPIRICAL STRATEGY

In this paper, we model two family decisions: school attendance and/or child
labor. Since both decisions are taken simultaneously within the family, our empirical
strategy is based on the bivariate probit method, which considers the simultaneities
between decisions®. It is assumed that family decisions are made through a comparison
of utilities: a child attends school if this is the option that provides the family with more

utility. A similar comparison is made to decide towards child labor. In this case, the

2 This econometric model was also used in the papers of Cerdas (2003), Sapelli and Torche (2004), Caccimali, Tatei
and Batista (2010) and Mesquita (2011) with similar purposes.



latent variable Y*; refers to the utility gain from the option for child labor and Y*; to
the utility gain provided by the option for school attendance. These two decisions can be
expressed as:

Yi=PS s

Va5 45 (42
Y1i=1 if Y*4;>0; Y1i=0 otherwise

Yoi=1 if Y*5;=>0; Yi=0 otherwise

Where Xi represents a vector of explanatory variables concerning characteristics
of children, family and environment, which affect the two decisions (working and
studying). The simultaneous choice of these alternatives implies four different and
mutually exclusive results: the child only studies (Y1; = 1 and Yz = 0), studies and
works (Y1i = 1 and Y2i = 1), only works (Y1i = 0 and Y2i = 1) or neither (Y;; = 0 and

Yoi = 0). It is assumed that the random errors have 0 mean, homoscedastic variance, and

joint distribution as: &= TIMEENCong (O £)—<(following a standard

normal distribution, with correlation among them represented by p), indicating the
possibility that unobserved factors affecting one decision also affect the other. In
addition to the coefficients of interest, the bivariate probit provides an estimate of the
predicted probability of the four combinations described (CAMERON; TRIVEDI,
2005).

In this paper, income shocks were defined as the loss of crops of rural families
and, as assets, we considered the presence of goods worth more than 520 dollars.
Duryea, Lam and Levison (2007) represent the negative income shocks as the loss of
the householder’s job in urban area; Beegle, Dehejia and Gatti (2006) also use crop loss
in rural areas; Bandara, Dehejia and Lavie-Rouse (2015) consider the presence of pests
in crops, and the death of a family member. To define the presence of assets in the
household, Bandara,Dehejia and Lavie-Rouse (2015) and Dumas (2013) consider the
value of land; Beegle, Dehejia and Gatti (2006) suggest a range of the value of the
economic assets of the family, such as radio, bicycles, fans, etc.

To examine the role of shocks and the presence of economic assets among rural
families, each equation (concerning the decision of school attendance or child labor)

was specified as follows:

Y, = B, + BShock; + B, Assets; + 3, (shock *assets), + B, X; +¢, (13)



Where Yji assumes 1 if the child worked (or were attending school) in 2010;
Shock is a dummy variable that indicates the occurrence of crop loss in the rural
household; Assets is also a dummy that represents the presence of household goods
(goods worth over $ 520) in rural households; shock*assets is an interaction between
shock and assets that provides an indication of the role of assets in the presence of a

negative shock in the family; X; are variables of control including individual, family and

environmental characteristics; and éi is the error term.

The empirical strategy adopted in this paper is based on the hypothesis that the
shocks suffered by the families are exogenous. Crop loss can be considered as an
exogenous factor, since it relates to the phenomena of nature, independently of
community, family and individual factors. However, to explain the decision between
study and employment of children, control of unobserved heterogeneity should be
important. This is because there may be unobserved personal and family characteristics
responsible for affecting the decision between study and child labor. If this is the case,
and if these unobservable characteristics are related to the explanatory variables
included, our specification would suffer from omitted variable bias. Panel data could
provide means of controlling this problem. However, there is no panel data available for
Dominican Republic.

Thus, we believe that our results are as close as possible to causal relations,
although we do not exclude the possibility that unobserved family characteristics should
be important. In addition, to consider the fact that households located in certain areas
may have correlated behaviors, the estimates include dummies by macro-regions and
clusters by regions in the regressions. Therefore, the exogenous characteristics of

families related to their location are expected to be captured.

3.1. Data base

We used the microdata of the EncuestaNacional de Hogares de Propoésitos
Multiples (ENHOGAR) 2010, prepared by the National Statistical Office (ONE) of the
Dominican Republic for the 31 states of the country. The year's choice is based on the
fact that this survey included a special research about women's health, education and

child labor®. The sample is composed of 3,326 children between 5 and 17 years of age

® Our data base asks wether the child has worked on the week of reference. Only non-domestic work must be
included



old who live in Dominican rural area, offering a considerable range of socioeconomic

information about households and children.

4. RESULTS
4.1. Child labor in the rural Dominican Republic

In Dominican Republic, 21.96% of adults believe that it is reasonable for
children to work as long as it does not interfere with their schooling and does not cause
physical and mental harm. In addition, 61.22% of them confirmed that they had worked
as children or helped their parents. This suggests that that most Dominicans do not see
child labor as a social problem.

In rural Dominican, 24.96% of the children confirmed that they were responsible
for some kind of domestic work at home. In addition, 15.99% of them had performed
some type of work in the last seven days of reference data of the research. It is
important to note that the percentage of children who study and work is 18% and
children who neither study nor work add up to 4.50%. On the other hand, 2% of
children only work.

People responsible for the children said that the main reasons for allowing them
to work are: to complement the family income (22.85%); to take advantage of their time
(7.62%); to acquire skills (6.95%); help in the family business (7.95%) and 13.25%
report that children like to work and earn their own money.

Working is more common among male children (75.98%). However, it is
important to remember that house tasks (housework), where girls usually have more
presence, are not considered in the estimates. In Latin America, as well as in the world,
girls and women work in less visible forms of work and therefore, tasks subject to
underreporting, such as work at home or at other people's houses.

In Dominican Republic, attendance at school and at work is closely related to the
level of household income. Children in poorer families are more likely to work (52.10%
of those who work belong to the poorer class). However, the fact that 1.65% of working
children belong to families in the richest class, points out the existence of other factors
that influence this phenomenon.

As the data show, children’s working hours in rural areas is on average 13 hours
a week. Among the interviewed children, 81.59% answered that they work during the
day, 3.59% in the evening and 7.96% in both. The main working conditions are: unpaid
family worker (34.32%), employee (17.32%), self-employed worker (13.88%),



domestic worker with compensation (6.24%), boss(3,43%) and domestic workers
without remuneration (1.72%).

When asked about payment in cash, only 53.35% confirmed the receipt. From
those who answered affirmatively, this payment was made daily (20.79%), weekly
(40.17%), every 15 days (10.67%) and monthly (6.46%). It should be emphasized that
the average remuneration is 12.50 dollars per week, with the payment always higher for
male children. With regard the destination of the money received by the children,
18.88% of them said to keep the total earned in the work, 25.59% said they shared with
their parents and 7.64% passed on all the money to their parents.

Finally, from the working children, 35.50% and 11.95% answered that they
work with the purpose of helping the parents and generating or supplementing the
income of the family, respectively. Similarly, 0.18% said they work to help pay a family
debt. This may be an indication that a negative income shock in Dominican households

may lead to a change in the allocation of children's time.

4.2 Income shocks, assets and their impacts on child labor and education

In this section we show econometrics results obtained by bivariate probit
considering adjusted standard errors (by bootstrap and clusters* per microregion). The
first specification on Table 1 do not include additional controls, with the aim of showing
the effects associated with the three variables of interest (Assets, Shock e
Assets*Shocks). The inclusion of controls, later, allows to identify the mechanisms by
which the effects of these three variables are manifested.

The presence of household assets is statistically significant, related both to the
probability of work (reducing it) and of study (raising it). Likewise, Bandara, Dehejia
and Lavie-Rouse (2015) point out that in Tanzania the presence of assets is associated
with lower child labor and an increase in schooling, also showing that families with
economic assets will have easier access to the financial market, in the face of some
adversity at home.

The occurrence of a negative income shock in the family is only statistically
related to the probability of child labor (increasing its probability). Shocks, on the other
hand, are not significantly associated with the decision of school attendance. This is in
line with the findings of Duryea, Lam and Levison (2006) for Brazil, who find that

4 Cluster analysis aims to group sample elements according to some measure of similarity (social, geographical,
economic, etc.). Such grouping is performed so that the variability within the groups is the smallest possible, while
the variability between the groups is maximized.



negative shocks significantly impact the probability of the child entering the labor
market. On the other hand, the absence of a significant effect of shocks on the
probability of child placement in school may be an indication that the child's time does
not seem to compete with his or her time in school, as Ravallion and Wodon (2000)
suggest. The shock may be allocating the child to the job market, but not by taking time
off from school. Moreover, the interaction between the occurrence of a shock and the
presence of assets in the households (Variable assets*shock) was not significant neither
for study nor for child labor.

Thus, assets are indeed important in this decision-making process, raising the
likelihood of children's being studying and reducing their work. Shocks raise the
likelihood of child labor, but assets do not seem to contribute to softening this negative
effect.

The value of the coefficient p (rho), which measures the correlation between the
error terms of the two equations, was -0.174 for this specification, significant at the 5%
level (p-value equal to 0.048), indicating that there is interdependence between the
decisions of child labor and school attendance. Since this coefficient is negative, the
unobserved factors not included in the model contribute to increase the probability of
work and reduce the probability of study and vice versa.

Table 1- Impact of the variables of interest on the decision of child labor and

school attendance, Dominican Republic

Variables Study - Work -

Coef.  Std. Err. Sign. Coef.  Std. Err.  Sign.

Assets 0,450 0,083 *** 0,136 0,068 *

Shocks 0,000 0,103 ns 0,302 0,087 falaied

Assets*Shocks -0,092 0,146 ns 0,111 0,112 Ns

Constant 1,282 0,058 *xxk 1,057 0,053 falalel

No. Obs. 3.326

Athrho -0,176 0,049

Rho -0,174 0,048

Wald chi2 12,859

Prob>chi2 0,000

Source: research results.
Notes: Robust standard deviations toheteroskedasticity. Single asterisks (*), double (**) and triple (***) denote

significance at 1%, 5% and 10%, respectively, ns indicates non-significance.

In order to verify the consistency of the estimates, as well as to investigate the
mechanisms by which the effects indicated in Table 1 are manifested, Table 2 shows

additional specifications, controlling for important variables.



Regarding the main variables of interest, it is verified that the fact that the rural
household has assets continues to statistically increase the probability of school
attendance of children and adolescents. Assets, however, do not appear to be
significantly related to child labor, when other variables are controlled for. Thus, the
beneficial effect of assets on the reduction of child labor may actually be due to other
factors related to these assets, such as characteristics of families and children.

The occurrence of a negative income shock continues to increase the probability
of the child being allocated to the labor market, which is not significant for the
probability of studying. Thus, even when controlling for important location variables,
characteristics of children, adolescents and their families, shocks seem to be important
means of increasing the probability of child labor. There is, according to these results,
some evidence that shocks cause children to combine both tasks (study and work),
increasing workload without reducing school attendance. Again, the interaction between
the occurrence of a shock and the presence of assets among the households (variable
Assets*Shock) was not significant for the probability of study, nor child labor. Thus,
there are indications that the assets are not able to reduce the effects of shocks in the
rural area of Dominican Republic.

Regarding the control variables, it is noted that the child's age increases the
probability of work (and reduces the probability of school attendance). That is, older
children are more likely to work and to drop out of school. One of the reasons behind
this result is the fact that education in the Dominican Republic is compulsory only in
elementary and secondary school, (ages 4 to 14 years). Sapelli and Torche (2004) show
that, for Ecuador, the probability of working for boys and girls is higher as age
increases. They assume that, at an older age, the family’s opportunity cost to keep the
child in school increases, emphasizing that it has a greater "substitutive" implication
between the two decisions (study and work).

Likewise, the fact that the child is male enhances his chances of attending the
job market. However, it is noted that the gender was not significant to explain the study
decision; this can be explained, in part, by the compulsory education in the Dominican
Republic. The child’s gender was also not significant in the decision to study in
different African countries, Peru and Ecuador (SAPELLI; TORCHE, 2004). On the
other hand, in Costa Rica, Cerdas (2003) finds that the fact that the child is male
increases the chances of attending the labor market in rural areas.



Table 2 - Impact of the variables on the incidence of child labor and school

attendance, Dominican Republic

Variables Study Work
Coef.  Std. Err.  Sign. Coef.  Std. Err.  Sign.

Assets 0,335 0,077 **% .0,055 0,094 ns
Shock 0,033 0,173 ns 0,211 0,101 *
Assets * Shock -0,111 0,192 ns 0,132 0,124 ns
Age -0,072 0,014 *** 0,105 0,009 falaied
Child'sgender 0,000 0,064 ns 0,736 0,072 Fhx
Householder'sgender 0,032 0,093 ns 0,023 0,093 ns
Marital status -0,035 0,163 ns -0,082 0,098 ns
Mother'sschooling 0,036 0,009 **x 0,028 0,013
Housesize 0,042 0,056 ns 0,038 0,020
Members from 0 to 4 o
years of age -0,292 0,085 -0,020 0,055 ns
Transfer 0,224 0,067 *k -0,079 0,055 ns
Water 0,122 0,052 * -0,115 0,124 ns
Sewer 0,030 0,097 ns -0,227 0,112 *
Themotheremigrated 0,068 0,157 ns 0,104 0,103 ns
Parentsemigrated -0,344 0,166 * -0,064 0,166 ns
North 0,065 0,114 ns 0,386 0,045 faleie
East -0,093 0,168 ns 0,404 0,073 faleie
South 0,145 0,183 ns 0,532 0,235 *
Constant 1,678 0,365 *4% 3,002 0,204 Fhx
No. Obs. 3.326
Athrho -0,079 0,054
Rho -0,078 0,054
Wald chi2 1,988
Prob>chi2 0,016

Source: Researchresults.
Notes: Robust standard deviations toheteroskedasticity. Single asterisks (*), double (**) and triple (***) denote

significance at 1%, 5% and 10%, respectively, ns indicates non-significance.

Mother's education reduces the probability of the child labor, while raises
attendance at school. The fact that the mother's schooling is associated with this
beneficial effect on the children may be related both to the higher level of income of the
mother, which weakens the need for supplementation of the household income, and to
the awareness about the care with the children that results from the mother's knowledge
and education (EMERSON; SOUZA, 2002).

The results also show that the fact that the family benefits from a conditional
cash transfer program® raises the chances of the children being allocated to school,
although it does not alter the likelihood to work. This might be related to the fact that

the cash transfer programs in Dominican Republic have no direct actions to reduce child

® The conditional cash transfer analyzed is aimed to encourage education, food and health in children and
in beneficiary families.



labor, but rather to increase school attendance. Cardoso and Souza (2005) show that, for
Brazil, income transfer programs do not have significant effects on the incidence of
child labor, but rather on education, since there is a change in the time allocated in the
activities (school and work), considering that the benefits paid by the programs are
insufficient to encourage the abandonment of the labor market.

It turns out that each new member in the family raises the child's likelihood to
combine work and study. This result corroborates the finding of Aradjo (2010) and
Emerson and Souza (2002) for Brazil, who point out that in larger families, boys and
girls are more likely to enter the labor market. Another interesting result is that the
greater the number of siblings younger than four years old in the child's home, the lower
the probability of school attendance of the child (not significantly affecting their
probability of work). Sapelli and Torche (2004) point out that, for Ecuador, in the case
of the siblings, the main behavior is likely to be that in which the child stays at home to
take care of his younger siblings.

As for the water and sewage service at home, access to these items raises the
probability of school attendance (decreasing the chance of work). Improvements in
sanitation and better infection control may also be more beneficial for girls than for
boys, because girls are more susceptible to infectious diseases, as well as working more
on water and housework (DREVENSTEDT; EILEEN, 2008).

Migration of parents reduces school attendance, but not the work of boys and
girls. Nurwita (2009), in a study for Indonesia, points out that the effects of migration
are also felt among children, increasing labor and decreasing human capital. Likewise,
Mesquita (2011) shows that the children of migrants study less in Brazil.

The fact that the household is located in the South region increases the
probability of attending school (this region is the most beneficiary of transfer programs,
whose basic condition is to send the children to school). On the other hand, living in the
eastern and northern regions of the Dominican Republic increases children's chances of
working, when compared to children living in other regions. This result is expected,
since most Dominican children do jobs related to agriculture, manufacturing and
services (tourism, hotels, restaurant, etc.), activities that are more developed in these
regions (East and North).

Finally, the coefficient p (rho), which measures the correlation between the error
terms of the two equations, was -0.078, significant at the 5% level (p-value equal to
0.054), indicating once more that there is interdependence between work and study of



children. Again, the fact that this coefficient is negative indicates that the unobserved
factors not included in the model contribute to the increase in the probability of work
and reduction in the probability of study and vice versa.

In order to observe if shocks and assets act differently between boys and girls,
we proceeded to the estimation of the main model separately for each of these cases
(Table B in the Appendix). The results show that the presence of assets continues to
increase the chance of schooling for both boys and girls. The incidence of negative
income shocks, in turn, raises the likelihood of sending boys to work, but not girls. Girls
were expected to be more disadvantaged when the family faced extreme circumstances,
as suggested by Duflo (2012). But this may be also a result of the under-reported work
of girls. With respect to the interaction of assets with shocks, this is still not significant
in any case.

We also estimated two other models, for two age groups (children 5 to 10 years
old and 11 to 17 years old®). Results were qualitatively similar to those presented in
Tables 2 and 3. Assets increase the probability of studying for the two age groups
analyzed, but does not change the decision about work. In addition, negative shocks
decrease the probability of study for those aged 11 to 17 years. The interaction between
assets and shocks (variable Assets*Shock) was significant at the 1% level only for the
range of 5 to 10 years, reducing the likelihood of studying. These results suggest that
older children are allocated away from school when the family faces an income shock -
but not younger children. We did not expect the significant and negative effect of the
interaction term on the probability of school attendance of younger children, although
we hypothesize that this might be due to measurement errors and under-reported child
labor at this age group.

In Table 3 below shows the impacts of the marginal changes in the explanatory
variables on the four probabilities of interest: neither study nor work, only work, work
and study and only study. The marginal effects correspond to changes in the estimated
probability given a variation of one percentage point in the explanatory variable’. In the
case of dummy explanatory variables, the marginal effects correspond to a discrete

variation from 0 to 1.

® See Table C in the Appendix.
"It is important to emphasize that the signal of the marginal effects is the same of the estimated
coefficients, thus not interfering in the interpretation.



Table 3 - Marginal effects of variables on child labor decision and school

attendance, Dominican Republic

Varidy eis Nem estuda nem trabalha S6 trabalha Trabalha e estuda S6 estuda

Coef. Std. B, Sign. Coef.  Std Err.  Sign. Coef.  Std Frr. Sign. Coef.  Std.Frr. Sign.
Ativos -2929 0,009 *x -0,559 0,002 wEE 0,508 0,018 ns 3,997 0,016 *
Choque -0544 0,015 ns 0201 0,003 ns 3,914 0,018 * 23,571 0,029 ns
Ativos*Choque 0,837 0017 ns 0319 0,004 ns 2244 0,021 ns -3,400 0036 ns
Idade 0,519 0,001 wEE 0230 0,000 wEE 1,810 0,002 wEE -2,559 0,003 wEE
Género da crianga -0871 0,006 ns 0.869 0,003 h 13465 0,017 **x 13463 0018 wEE
Género do chefe 0318 0,008 ns 0,021 0,002 ns 0,469 0,017 ns 0,130 0,022 ns
Estado civil 0412 0,014 ns -0,045 0,003 ns -1,558 0,019 ns 1,192 0,023 ns
Escolaridade da mae -0293 0,001 wEE -0,087 0,000 wEE 0461 0,002 * 0,841 0,003 h
Tamanho do domicilio -0424 0,005 ns -0,017 0,001 ns 0,766 0,003 *x -0,324 0,008 ns
Membros de 0a 4 anos 2,634 0,009 *x 0408 0,002 * 0,796 0,010 ns -2,246 0,015 ns
Transferéncia -1913 0,006 *x -0,425 0,001 wEE -1,110 0,010 ns 3,448 0,010 wEE
Agua -0952 0,004 * -0,316 0,002 ns -1931 0,022 ns 3,200 0,027 ns
Esgoto 0,002 0,009 ns -0,312 0,002 ns 4,102 0,021 * 4412 0,025 *
A mie emigrou 0,732 0,014 ns 0,022 0,003 ns 1,995 0,019 ns -1,284 0,022 ns
Pais emigraram 3,156 0,013 * 0434 0,003 ns -1675 0,031 ns -1,914 0,035 ns
Norte -1,039 0,009 ns 0359 0,002 ns 7.152 0,009 wEE -6,472 0,014 wEE
Leste 0,353 0,014 ns 0615 0,004 ns 7.256 0,013 wEE -8,224 0,029 h
Sul -1925 0,013 ns 0414 0,006 ns 9,949 0,046 * -8.438 0,063 ns

Source: Research results.
Notes: Robust standard deviations toheteroskedasticity. Single asterisks (*), double (**) and triple (***) denote
significance at 1%, 5% and 10%, respectively, ns indicates non-significance.

As shown in Table 3, the presence of assets in the household decreases by 2.9
and 0.56 percentage points (p.p.) the chances of the child neither studying nor working
and only working, respectively. On the other hand, assets increase the chance of the
children only studying by 3.99p.p. the chances that children will only study. A negative
income shock increases by 3.91p.p. the probability of child labor and school attendance.
The interaction between assets and shock was not statistically significant. The results
show that Dominican boys and girls tend to combine work and study in the face of a
negative shock.

Among the most interesting control variables, it is worth noting that the fact that
the household head is female reduces by 13.46p.p. the chance of the child only to study
and increases in 13.47 p.p. the probability of the child to study and to work. The
mother's years of study decrease the child's likelihood of working (0.09 percentage
points), working and studying (0.46 percentage points), and neither studying nor
working (0.29 percentage points). At the same time, the mother's schooling increases by
0.84p.p. the chances of just studying.

The number of members aged from 0 to 4 years in the family increases the
likelihood of neither studying nor working (2.63 p.p.); and increases the chances of only

working by 0.41 pp. The fact that the family belongs to some cash transfer program



reduces by 1.91p.p. the probability of neither studying nor working, 0.42 p.p. of only
working and increases 3.44 p.p. the probability of studying.

Finally, residing in the North increases by 7.15 p.p. the probability to study and
work and reduces by 6.47 p.p. the likelihood of only working. Similarly, living in the
eastern region increases by 7.26p.p. the probability of working and studying; and
decreases by 8.22p.p. the probability of just working. On the other hand, living in the
South increases 9.94p.p. the likelihood of working and studying.

5. CONCLUSION

In this paper, we sought to investigate the relationship between income shocks,
assets and household decision making concerning child labor and school attendance.
Our focus was rural households of Dominican Republic. Our results suggest that
economic assets at home improve the human capital formation of children and
adolescents, and concomitantly reduce their probability of work, regardless of gender
and age. With respect to the negative income shocks suffered by the families, it is
observed that, regardless of the characteristics of the regions, families and children,
these do not affect the schooling of boys and girls. However, negative income shocks
were relevant to increasing child labor. The intensity of this effect is related in a
different way to age and sex, being more damaging and accentuated in the age group
from eleven to seventeen years and for the male children rather than for the female
children. On the other hand, the empirical results do not seem to indicate significant
effects of the interaction between shocks and assets on human capital development and
child labor. Roughly, the results show that shocks lead Dominican children to combine
study and work.

In general, increased schooling raises human capital, and furthermore, the
participation of children in the labor market does not help the economic development of
Dominican Republic. The results of this study suggest that policies to combat child
labor and to develop human capital in rural areas need to consider the possession of
household goods, access to credit, microcredit and the generation of equal opportunities
or tools for families in rural areas to cope with economic crises. It is also necessary to
consider the degree of vulnerability to shocks that different families have. In addition, it
Is important to generate public policies that raise awareness in Dominican society about

the impact of child labor on children's education, health, and future income levels.



As limitations of this, it is mentioned that the database for child labor in the
Dominican Republic is only available for one year (2010). Given this, we cannot
compare and analyze the dynamic behavior of families, nor even control for unobserved
factors that can affect the decision of households regarding school and child labor. In
addition to purely economic assets - such as the possession of household goods -, other
factors can be important mitigators of shocks, such as access to credit or a bank account.
These limitations are also our main suggestions for future research and improvement of

this study.

6. REFERENCE

BALAND, J.; J. A. ROBINSON, 2000. Is Child Labor Inefficient? Journal of Political
Economy, v. 108, n.4, p. 663—679.

BANDARA, A.; R. DEHEJIA,; S. LAVIE-ROUSE, 2015. The Impact of Income and
Non-Income Shocks on Child Labor: Evidence from a Panel Survey of
Tanzania. World Development, v. 67, n.1, p. 218-237.

BANCO CENTRAL DE LA REPUBLICA DOMINICANA (BCRD): database 2016.
Available  at:  <http://www.bancentral.gov.do/estadisticas_economicas>.
Access in: 01 may 2017.

BECKER, G.,1965. A Theory of the Allocation of Time. The Economic Journal, v. 75,
n.299, p. 493-517.

BEEGLE, K.; R. DEHEJIA; R. GATTI, 2006. Child labor and agricultural shocks.
Journal of Development Economics, v. 81, n.1, p. 80-96.

BROWN, D. K.; A. V. DEARDORFF; R. M. STERN, 2001. Child Labor: Theory,
Evidence and Policy. Research Seminar in International Economics, v. 474, n.
617, p. 2-78.

CACCIAMALI, M. C.; F. TATEI; N. F. BATISTA, 2010. Impactos do Programa Bolsa
Familia Federal sobre o Trabalho Infantil e a Frequéncia Escolar. R. Econ.
Contemp. Rio de Janeiro, v. 14, n. 2, p. 269-301.

CAIN, M., 1982. Perspectives on Family and Fertility in Developing Countries.
Population Studies: A Journal of Demography, v. 36, n. 2, p. 37-41,

CAMERON, C.; P. TRIVEDI, 2005. Microeconometrics, Methods and Applications.
New York, Cambridge University Press.

CARDOSO, E.; A. SOUZA, 2004. The impact of cash transfers on child labor and school
attendance in Brazil. Working Papers. Nashville: VVanderbilt University, v. 407.

DEHEJIA, R. H.; R. GATTI, 2005. Child Labor: The Role of Income Variability and
Credit Constraints Across Countries. Economic Development and Cultural
Change, v. 53, n. 4, p. 913-932.



DESSY, S. E.; S. PALLAGE, 2001. Child labor and coordination failures. Journal of
Development Economics, v. 65, n. 2, p. 469-476.

DREVENSTEDT, G.; M. EILEEN, 2008. The Rise and Fall of Excess Male Infant
Mortality. Journal of Economic Literature, v. 50, n.6, p.5016-21.

DUFLO, E., 2012. Women Empowerment and Economic Development. Journal of
Economic Literature, v. 50, n. 4, p. 1051-1079.

DUMAS, C., 2013. Market Imperfections and Child Labor.World Development, v. 42,
n. 1, p. 127-142.

DURYEA, S.,1998. Children’s Advancement Through School in Brazil: The Role of
Transitory Shocks to Household Income. Working paper #376 of Inter-
American Development Bank.

DURYEA, S.; D. LAM; D. LEVISON, 2007. Effects of economic shocks on children’s
employment and schooling in Brazil. Journal of Development Economics, v.
84,n.1, p. 188-214.

EMERSON, P. M.; A. P. SOUZA, 2002. Bargaining over Sons and Daughters: Child
Labor, School Attendance and Intra-Household Gender Bias in Brazil.
Working Paper No. 02-W13 of Department of Economics Vanderbilt
University Nashville.

FALLON, P. R.; R. E. B. LUCAS, 2002. The Impact of Financial Crises on Labor
Markets, Household Incomes, and Poverty: A Review of Evidence. The
International Bank for Reconstruction and Development, v. 17, n. 1, p.
21-45,

FRANKENBERG, E.; J. P. SMITH, 2003. Economic Shocks, Wealth and Welfare. The
Journal of Human Resources, v. 38, n. 2, p. 280-321.

FUNKHOUSER, E., 1999. Cyclical Economic Conditions and School Attendance in
Costa Rica. Economics of Education Review, v. 14, n. 1, p. 31-50.

ILO-BID -INTERNATIONAL LABOR OFFICE (ILO); BANCO INTERMARICANO
DESARROLLO (BID), 2008. Diagnostico de Situacion del Trabajo Infantil y
Sus Peores formas en Republica Dominicana.

ILO-IPEC -INTERNATIONAL LABOR OFFICE (ILO); INTERNATIONAL
PROGRAMME ON THE ELIMINATION OF CHILD LABOR (IPEC), 2013.
Marking Progress Against Child Labor.

ILO-IPU -INTERNATIONAL LABOR OFFICE (ILO); INTER-PARLAMENTARY
UNION (IPU), 2002. Eliminating the Worst Forms of Child Labor.

JACOBY, H. G.,1994. Borrowing Constraints and Progress Through School: Evidence
from Peru. The American Economic Review and Statistics, v. 76, n. 1, p.
151-160.

JACOBY, H. G.; SKOUFIAS, E., 1997. Risk, Financial Markets, and Human Capital in
a Developing Country. The Review of Economic Studies, v. 64, n. 3, p. 311-
335.



JANVRY, A. DE. et al., 2006. Can conditional cash transfer programs serve as safety
nets in keeping children at school and from working when exposed to shocks ?
Journal of Development Economics, v. 79, n. 1, p. 349-373.

KASSOUF, A. L., 2007. O que conhecemos sobre o trabalho infantil? Nova Economia,
v. 17,n. 2, p. 323-350.

KRUGER, D.; SOARES, R. RODRIGO; M. BERTHELON, 2007. Household Choices
of Child Labor and Schooling: A Simple Model with Application to Brazil.
ForschungsinstitutzurZukunft der Arbeit Institute for the Study of Labor.
Discussion.

MESQUITA, S. P. D. E., 2011. Migracdo Familiar e Trabalho Infantil no Brasil
Urbano. Dissertagdo (Mestrado em Economia). Universidade Federal da
Paraiba, Jodo Pessoa, Pernambuco.

MINISTERIO DE ECONOMIA, PLANIFICACION Y DESARROLLO (MEPYD),
2017. Pobreza Monetaria, 2016. Available at <http://hdr.undp.org/en/data>.
Access in: 01 may 2017.

NURWITA, E.; R. RINALDI, 2009. Poverty as child labor internal migration’s
determinant. Journal of Indonesian Economyand Business, v. 24, n. 3, p.
347-362.

ONE- Oficina Nacional de Estadisticas (ONE): data base of 2017. Available at <
http://one.gob.do/Estadisticas/208/medioambiente>. Access in: 09 may 2017.

RAVALLION, M.; Q. WODON, 2000, Does Child Labor Displace Schooling ?
Evidence on Behavioural Responses to an Enrollment Subsidy. The
Economic, v. 110, n. 1, p. 158-175.

SAPELLI, C.; A. TORCHE, 2004, Desercion Escolar y Oferta de Trabajo de los
Jovenes: ¢Dos Caras de un mismo proceso de decision?, Documento de
Trabalho, Pontificia Universidad Catolica de Chile, Instituto de Economia.

SKOUFIAS, E.; S. W. PARKER, 2002. Labor Market Shocks and their Impacts on
Work and Schoolin: Evidence from Urban Mexico. FCND DISCUSSION
PAPER NO.129, v. 129, n. 1, p. 1-45.

SMITH, J. P. et al., 2002. Wages, employment and economic shocks: Evidence from
Indonesia. Journal of Population Economics, v. 15, n. 1, p. 161-193.

UCW - UNDERSTANDING CHILDREN’S WORK (UCW), 2014. Entendiendo el
trabajo infantil y el empleo juvenil en la Republica Dominicana.

UNICEF - UNITED NATIONS INTERNATIONAL CHILDREN’S EMERGENCY
FUND (UNICEF), 2011. Dinamica del trabajo infantil en la Republica
Dominicana.

WB - WORLD BANK (WB), 2017. Natural Disaster Hotspots, Washington, D.C, 2005.
Available at <http://worldbank.org/ >. Access in: 01 may 2017.

WBD - WORLD BANK DATA (WBD): data base of 2016. Available at
<http://data.worldbank.org/ >. Access in: 01 may 2017.


http://one.gob.do/Estadisticas/208/medioambiente

ANNEX

Table A-Description of the variables in the bivariate probit model

Endogenous
Variables

Study

It assumes value of 1 if the child is enrolled in school.

Work

It assumes value 1 if the child worked in the market.

Exogenous Variables:

Economic Assets:

Suffered Shocks:

Assets*Shock:

Child’s
Characteristcs:

Assets
Crop loss

Assets*Shock

Age
Child’s gender

Assumes a value of 1if the household has goods
worth more than US$ 520.

It assumes value 1 if the household suffered crop loss
due to crop failure or fire.

Interactive variable resultant of the multiplication of
active variables and shocks.

Child's age in years.

It assumes 1 if the child is male.

Domicile
Characteristics:

Householder’s gender
Householder’s marital
status

Mother’s schooling
House size

Members from 0 to 4

years of age

It assumes 1if the householder is female.
It assumes 1if the huseholder is single or separated.

Indicates the mother's schooling in years of study.
Total number of members in the household.

Number of members aged from0Qto 4 at home.

It assumes value 1 if the household receives some

Transfer

type of monetary transfer fromthe government.
Water It assumes value 1 if the household has water service.

Basic Services: -

It assumes value 1 if the household has a sewage
Sewage

system.
Mother emigrated It assumes 1 if the mother of the child has emigrated.

Migration:

Parents emigrated

It assumes 1 if the child was left behind (father and
mother emigrated).

Macro regions:

North
East
South

It assumes 1 if the child lives in the North.
It assumes 1 if the child lives in the East.
It assumes 1 if the child lives in the South.

Source: National Statistical Office, 2010.



Table B - Descriptive statistics of the main explanatory variables of the model,

Dominican Republic, 2010

Variables Observations Mean S,td'_ Minimum  Maximum
Deviation
Study 3.326 0,934 0,248 0 1
Work 3.326 0,155 0,362 0 1
Assets 3.326 0,618 0,486 0 1
Shock 3.326 0,302 0,459 0 1
Assets*Shock 3.326 0,18 0,384 0 1
Age 3.326 10,083 3,583 5 17
Child’s Gender 3.326 0,525 0,499 0 1
Householder’s gender 3.326 0,296 0,457 0 1
Marital Status 3.326 0,237 0,425 0 1
Mother’s Schooling 3.326 7,889 3,587 0 16
Domicile Size 3.326 5,359 1,842 1 13

Members from 0 to 4

3.326 041 0,685 0 5
years of age
Transfer 3.326 0,379 0,485 0 1
Water 3.326 0,288 0,453 0 1
Sewage 3.326 0,322 0,467 0 1
Mother emigrated 3.326 0,126 0,332 0 1
Parents emigrated 3.326 0,071 0,257 0 1
North 3.326 0,381 0,486 0 1
East 3.326 0,304 0,46 0 1
South 3.326 0,233 0,423 0 1

Source: Research results.

Table C - Impact of variables on child labor decision and school attendance, by sex
of the children, Dominican Republic

Study Work
Variables Boy Girl Boy Girl

Coeff. Std. Err.  Sign.  Coeff. Std.Err. Sign.  Coeff. Std.Err. Sign.  Coeff. Std.Err.  Sign.
Assets 0,420 0,085 el 0,275 0,123 * 0,034 0,098 ns -0,183 0,174 ns
Shock -0,060 0,316 ns 0,172 0,107 ns 0,231 0,104 * 0,196 0,178 ns
Assets*Shock -0,119 0,310 ns -0,140 0,216 ns 0,086 0,124 ns 0,184 0,218 ns
Age -0,083 0,020 il -0,060 0,019 el 0,126 0,013 falaed 0,067 0,009 faleied
Householder's gender 0,008 0,137 ns 0,092 0,142 ns 0,158 0,120 ns -0,278 0,189 ns
Marital status 0,074 0,119 ns -0,179 0,243 ns -0,213 0,076 el 0,182 0,222 ns
Mother’s Education 0,034 0,021 ns 0,041 0,013 bl -0,036 0,016 * -0,008 0,015 ns
House Size 0,023 0,042 ns 0,066 0,086 ns 0,012 0,021 ns 0,078 0,031 *
Members from 0 to 4 years -0,232 0,108 * -0,358 0,099 Frk -0,002 0,049 ns -0,026 0,091 ns
Transfer 0,201 0,123 ns 0,292 0,102 *x -0,048 0,045 ns -0,168 0,175 ns
Water 0,126 0,123 ns 0,124 0,105 ns -0,170 0,116 ns -0,033 0,173 ns
Sewer -0,052 0,101 ns 0,124 0,144 ns -0,165 0,125 ns -0,359 0,145 *
The mother emigrated 0,044 0,352 ns 0,097 0,388 ns 0,182 0,157 ns -0,115 0,668 ns
Parents emigrated 0,012 0,370 ns -0,658 0,445 ns 0,063 0,216 ns -0,415 1,999 ns
North -0,030 0,175 ns 0,136 0,083 ns 0,458 0,065 faaled 0,218 0,137 ns
East -0,242 0,154 ns 0,051 0,212 ns 0,401 0,091 ookl 0,378 0,061 ookl
South 0,141 0,308 ns 0,138 0,279 ns 0,634 0,294 * 0,305 0,141 *
Constant 1,970 0,403 el 1,343 0471 ** -2471 0,226 el -2,634 0,253 falelel
Observations 1.747 1579
athrho -0,181 0,048 0,106 0,138
Rho -0,179 0,047 0,106 0,137
Wald chi2 11,862 0,829
Prob>chi2 0,001 0,363

Source: Research results.
Notes: Robust standard deviations to heteroskedasticity. Single asterisks (*), double (**) and triple (***) denote

significance at 1%, 5% and 10%, respectively, ns indicates non-significance.



Table D- Impact of variables on child labor decision and school attendance, by age

group, Dominican Republic

Study Work
Variables 5a10 11a1l7 5a10 11a17

Coeff. Std. Err.  Sign.  Coeff.  Std.Err.  Sign.  Coeff. Std.Err.  Sign.  Coeff.  Std. Err. _Sign.
Assets 0,511 0,123 il 0,220 0,117 * -0,136 0,181 ns 0,001 0,081 ns
Shock 0,524 0,230 * -0,299 0,152 * 0,189 0,166 ns 0,248 0,082 o
Assets*Shock -0,901 0,338 *x 0,354 0,167 * 0,232 0,225 ns 0,052 0,131 ns
Age 0,199 0,054 Hkx -0,243 0,022 Hkx 0,140 0,030 Hkx 0,093 0,011 el
Child's gender 0,056 0,095 ns -0084 0,074 ns 0,508 0,092 Hkx 0,879 0,074 faield
Householder's gender -0,115 0,129 ns 0,066 0,158 ns -0,072 0,149 ns 0,079 0,054 ns
Marital status -0,039 0,217 ns 0,005 0,231 ns -0,001 0,145 ns -0,118 0,084 ns
Mother’s Education 0,039 0,021 * 0,038 0,011 el -0,033 0,018 * -0,025 0,013 *
House Size 0,050 0,050 ns 0,033 0,068 ns 0,035 0,018 0,037 0,023 ns
Members from0to 4 years -0,203 0,098 * -0,336 0,113 il -0,025 0,084 ns -0004 0,051 ns
Transfer 0,127 0,103 ns 0,232 0,112 -0,108 0,141 ns -0,081 0,048 *
Water 0,113 0,088 ns 0,137 0,073 -0114 0141 ns -0,110 0,151 ns
Sewer -0,092 0,088 ns 0,152 0,140 ns -0,259 0,124 * -0,227 0,120 *
The mother emigrated 0,246 2,060 ns -0,180 0,173 ns 0,001 0,224 ns 0,149 0,149 ns
Parents emigrated -0,161 2,057 ns -0,489 0,189 * -0,169 0,386 ns 0,058 0,196 ns
North 0,090 0,904 ns 0,215 0,077 il 1,101 0,083 Hkx 0,183 0,063 il
East -0,344 0,160 * 0,145 0,154 ns 1,042 0,114 il 0,241 0,046 faleied
South 0,023 0,137 ns 0,358 0,284 ns 1,169 0,161 il 0,362 0,351 ns
Constant -0,361 0,667 ns 4,192 0,527 falaled -3644 0,346 falaled -2,824 0,204 ool
Observations 1.608 1718
athrho 0,001 0,170 -0,114 0,058
Rho 0,001 0,170 -0,113 0,058
Wald chi2 0,000 3,544
Prob>chi2 0,996 0,060

Source: Research results.
Notes: Robust standard deviations to heteroskedasticity. Single asterisks (*), double (**) and triple (***)
denote significance at 1%, 5% and 10%, respectively, ns indicates non-significance



