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Abstract

In this paper, we investigate the impact of child and adult survival on child labour.
We find that, while a rise in adult longevity always has a negative effect on child labour
because it increases the returns in education, the impact of child mortality reduction
depends on the initial level of income. At a low income level, where parents choose zero
or a very low level of education for their children, an increase in child survival, ceteris
paribus, renders quantity more attractive than quality because it decreases the net cost of
having children. Our results are in line with empirical evidence that suggests a non linear
relationship between child labour and child survival. We therefore offer an additional

explanation for the persistence of child labour at stagnant per capita income levels.

Keywords: Child Labour, Fertility, Health.
JEL code: 110, 120, J13.

1 Introduction

Although child labour has shown a decreasing trend over the last two decades (from 16% in
2000 to 10.6% in 2012 '), available evidence suggests that it remains still all too common
in the world. In fact, according to the International Labour Organization (2013), in 2012,
approximately 168 million children between the ages of 5 and 17 are at work (this accounts for
almost 11 per cent of all children in this age group across the world), with the highest incidence
existing in Sub-Saharan Africa (21% compared with 9% in Asia, the Pacific, Latin America
and the Caribbean, and with 8% in the Middle East and North Africa).

*Dipartmento di Scienze Economiche, Universita di Verona, Vicolo Campofiore, 2. E-mail address:

tamara.fioroni@univr.it.
ISee TLO, 2013.



1 INTRODUCTION

Many theoretical and empirical models have been produced in order to study the causes of
persistent child labour at low income levels.

A strand of the literature, as for example Baland and Robinson (2000), Basu (1999) and
Ranjan (2001), identifies credit market imperfections associated with poverty as being the
principal contributor to child labour. Alternative research suggests that other socio-economic
factors such as low returns to attending school, low employment opportunities, poor quality or
expensive schools may play a crucial role in the persistence of child labour (see among others
Edmonds and Pavcnik, 2005; Edmonds, 2008; Foster and Rosenzweig, 1996 and Ravallion and
Wodon, 2000).

This paper contributes to this literature by identifying an additional mechanism which, by
operating through child and adult mortality, can contribute to the persistence of child labour
at low income levels. In particular, we develop a two periods overlapping generation model
where parents choose the number of children and whether or not to send them to work. Each
child is subject to a probability of dying during childhood and those who survive have a risk
of dying during adulthood (their working life). Child and adult mortality are assumed to be
exogenous, in agreement with an extensive literature in this area (see, among others, Preston,
1975; Easterlin, 2004; Livi Bacci, 2007 and Cutler et al., 2006).2

We demonstrate that while a rise in adult longevity always has a negative impact on child
labour , the effect of child mortality reduction depends on the initial level of income. At a low
income level, where parents choose zero or a very low level of education for their children, the
relationship between child labour and child survival is positive because the rise in child survival
decreases the net cost of having children and hence parents prefer quantity over quality.

In contrast, at a high level of income, the amount invested in education is sufficiently high
to lead to an increase in the cost of having children as child survival increases. This leads
parents to choose fewer children and therefore quality becomes more important than quantity.

As depicted in figure 1 our results are in line with the empirical evidence. In particular, in
figure 1, according to Cigno et al. (2002), we use the data on children not attending school as
a proxy of child labour because of the lack of available data on child labour (that is 100-net

enrollment reported in the World Development Indicators, 2014%). Even if this measure can be

2In particular, these authors argue that income is not the sole factor to affect mortality. There are other
contributing factors exogenous to the country’s level of income affecting mortality, such as the diffusion of health
technology and new methods of preventing the transmission of disease. These include clean water supply and

education in personal hygiene.
3In particular, the adjusted net enrollment is the number of pupils of the school-age group for primary

education, enrolled either in primary or secondary education, expressed as a percentage of the total population

in that age group (World Development Indicators, 2014).
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Figure 1: Nonparametric kernel smoother, average values 1990-2000, 2000-2010. Source: Data
are from World Development Indicators (2014). Note: The confidence interval indicates the

degree of variability in the estimate

considered over generic in that a child not attending school is not necessarily working, it is easier
to monitor children not attending school than children who are working. Moreover, the data
on children out of school should also give a measure of children working within the household
or employed in unofficial sectors who are not taken into account in the number of children
economically active (see Cigno et al., 2002). The intuition for the non linear relationship shown
in figure 1 is that in the increasing segment the positive impact of child survival on child labour
should be higher than the negative effect of income and adult survival on child labour. Future

research will be devoted to a more detailed empirical analysis.

A country study reveals that the nonlinear relationship between child labour and child
survival holds for some poor and middle income countries in the period 1970-2000. In particular,
Tanzania and Togo are two examples, as shown in figure 2, in which the availability of the data

allows us to analyze this relationship for a sufficiently long period.

An alternative explanation for the rise in child labour could be the effect of globalization.
However, many theoretical contributions, as for example Cigno et al. (2002), Edmonds and
Pavenik. (2004), Edmonds and Pavenik (2005), find a negative relationship between trade and
child labour because the positive effect of international trade on per capita income leads to

lower child labour.



2 THE MODEL

TANZANIA TOGO

8 ¥

o |
o < %]
9 oL o |
[ S
° °
T & |
s o
S S

o |

- =3

o A N

T T T T T T T T T T
0.82 0.84 0.86 0.88 0.90 0.92 0.82 0.84 0.86 0.88

Child Survival Rate Child Survival Rate

Figure 2: Nonparametric kernel smoother. Source: Data are from World Development Indica-

tors (2014). Note: The confidence interval indicates the degree of variability in the estimate

2 The Model

In every period, the economy produces a single material good, the price of which is normalized
to 1. Production is conducted using both children who supply unskilled labour, i.e. Lf, and
adults who supply skilled labour, i.e. L;h;, where h; is the human capital level. For simplicity,

we propose a linear production function:

where 6 < 1 is the efficiency of child labour relative to adult labour and w is the technological
parameter which is assumed equal to unity.

Agents live for two periods: childhood and adulthood. All decisions are made in the adult
period of life. Parents have n; children who face a probability of dying during early childhood
before any investment in their education has taken place, i.e. 1 — w. Each surviving child
becomes, in turn, an adult who has a probability of dying during adulthood, i.e. 1 —p. Adults
derive utility from consumption, the number of children surviving to adulthood, i.e. quantity
of children, and the income of surviving children in adulthood, h; 1, i.e. the quality of children.

The utility function of parents is therefore given by:

Ui = (1 = B)log(c;) + Bllog(mny) + mplog(his1)], (2)

where, in agreement with Soares (2005), we assume that the effective discount rate applied to
children’s human capital is endogenous and depends, in a linear way, on child and adult survival

probability. This implies that parents care not only about child mortality but also about the
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life expectancy that each child will enjoy as an adult, that is, the period during which they can
take full advantage from the benefits of the investment in human capital (see Soares, 2005).

Parents allocate their income h; across consumption ¢, child rearing and education spending
per child e;. In particular, raising each born child takes a fraction z € (0,1) of an adult’s
income.*

Parents choose the allocation of the time endowment of children between schooling e; € [0, 1],
and labour force participation (1 —e;) € [0, 1] once child mortality has been realized (see for
example Azarnert, 2006; Strulik, 2004; Kalemli-Ozcan, 2002).> The direct education cost per
child is indicated by d. Thus the total cost of education, i.e. 8+ d, is given by the opportunity
cost that is the foregone earnings of the child and the direct cost of schooling. We assume that

children do not consume. Parents face, therefore, the following budget constraints:
Ct = ht(l — Znt) + 97Tnt(1 — et) — detﬂnt, (3)

subject to the inequality constraints 0 <e; <1 and 0 < n; < %
To ensure that parents have a finite number of children the net cost of children should be

positive:

Assumption 1
zhy — 0(1 — ey)m + degm > 0, (4)

which imposes a lower bound on income, that is hy > 07/z = hyy.
Human capital of children h;;; depends on the parent’s human capital, i.e. h;, and the time
devoted to school e;, that is:

hos1 = (b+e)(he)' 7, (5)

where b > 0 and 7 € (0,1). The presence of b implies that children are born with some basic
human capital which can be increased by schooling (see De la Croix and Doepke, 2004; Galor
and Tsiddon, 1997).

Under assumption 1 the first order conditions for an interior solution are:

(1;ﬂ)[zht—97r+et7r(9+d)] = nﬁ (6)
(1 ;B)Wnt(e +d) = 5172. (7)

4Including the assumption that surviving children require an additional fraction of adult time does not

change the main results of the paper.
5We assume that survival from school age to adulthood is certain.
6This cost could be given by the average human capital of teachers as in De la Croix and Doepke (2004) and

Doepke (2004).
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Equation (6) states that to maximize utility parents choose the number of children in such
a way that the net marginal cost of an additional child, in terms of the loss of utility of
consumption, equals the marginal benefit. In the same way, equation (7) shows that parents
maximize their utility when the marginal cost of educating children equals the marginal benefit
from the expected higher income of their children.

Equation (7) shows that there is a distinct difference in the way in which child and adult
survival affect the educational optimal choice. Indeed, on the one hand, child survival positively
affects both the marginal cost of education (since education choice concerns only surviving
children) and the marginal utility from education (since higher child survival reduces the risk
of investment in education). On the other hand, adult longevity has a positive impact only
on the marginal utility of children’s human capital but it does not affect the marginal cost
of education. This difference, as shown below, crucially affects the impact of child and adult
survival on the dynamic of human capital accumulation.

Equations (6) and (7) can be explicitly solved for optimal fertility and education:

 Bhy(1 = pym)
" h— 0 —br(0+ d)’ )
o — py(zhy — O7) — b(6 + d) (9)

(0 + d)(1 — pym)

b+pym)+db hg
- )

When income is sufficiently low, i.e. h<h < i parents prefer their children to

zpy
work, i.e. e, = 0, and have a higher number of children, that is":
Bhy
==t 10
e zhy — O (10)
0(14b)+d(1—pym+b

Finally when income is sufficiently high, i.e. h; > ) = hs, children’s time is no

2
longer allocated to sending them out to work, i.e. e; = 1. "

Let us first consider the effect of mortality reduction on parental optimal choices when
parents do not invest in children’s education, i.e. h; < hs.

In this case an exogenous increase in adult survival probability lowers the threshold level hq
at which parents start to invest in their children’s education. Indeed, the rise in adult longevity,
by increasing the marginal benefit of the investment in children’s human capital, stimulates the
investment in education even at lower income levels.

On the other hand, if child survival increases, the birth rate goes up and the threshold level

of human capital hy increases. The reason for this is that when income is at its lowest level,

we enter a vicious circle whereby an increase in child survival, by increasing the productivity

"When hyx < he < h= ﬁ fertility reaches its upper bound, i.e. ny =1/z.
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of child labour, lowers the cost of raising children, i.e. zh; — 07, rendering a higher number
of children relatively more desirable because of the presence of child labour which generates a
potential increase in household income. In fact, if child labour were absent from the model, i.e.
6 = 0 (see Doepke and Zilibotti, 2005), as is evident from equation (10), the optimal number
of children would not be affected by a reduction in child mortality. We summarize these results

in the Proposition below:

Proposition 1 Supposing that assumption 1 holds, when child labour is at its maximum level
an increase in adult survival probability lowers the income level hy at which parents start to
wnwvest in children’s education. If however, it is child survival that increases, parents choose a

higher number of children and to increase child labour.

At the interior solution, where hy < h; < hg, an increase in adult survival implies a reduction
of fertility and child labour supply. Indeed, the increase in adult longevity increases the benefits
of investing in education and thereby leads parents to choose fewer yet better educated children.
On the other hand, a decrease in child mortality has a nonlinear effect on parental optimal
choices. In particular, there exists a threshold level of h;, i.e h = szbydb, such that if
ho < h; < h arise in child survival negatively affects the investment in education.®

The basic motivation of this result is that when e; > 0, the rise in child survival has two
opposite effects on the net cost of children. On the one hand, it has a negative effect because it
increases the productivity of child labour. On the other hand, it has a positive effect because it
increases the the total cost of education. Thus, when the investment in education is sufficiently
low, the first effect dominates the second, leading to an increase in child labour supply jointly
with fertility. At this low level of income quantity is more essential than quality. When income
reaches a certain threshold, i.e. h; > h, the investment in the education of children is high
enough to lead to an increase in the cost of having children as child survival rises. Therefore
parents choose to have fewer children and quality becomes more important than quantity.

Notice that if it were not for the presence of child labour this nonlinear effect would not
exist. Indeed in the absence of child labour, that is # = 0, as can be seen from equation (9), an
increase in child survival always leads to an increase in children’s education. We collect these

results in the Proposition below.

Proposition 2 Under assumption 1, at the interior solution, where ho < hy < hsz, an increase
m adult survival probability always reduces fertility and child labour. In contrast, the effect

of child survival depends on the initial level of income. There exists a threshold level of hy,

8Simple calculations show that he < b < hs.
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such that if ha < hy < h a rise in child survival negatively affects the investment in education
and increases the optimal number of children, i.e. quantity is more important than quality. If,

wstead, h < hy < hg quality becomes more important than quantity.

We now turn to the global dynamics of human capital, which by using equations (5) and

(9) is represented as follows:

Sl if 0 < hy < ho,
zhy — ) — pym (0 + d)b]” . _ )
hoa =4 |2 (te - d))(l wair) | W e = s e .
| (1 +0)h if hy > hs;

Firstly, we analyze the dynamics of human capital with respect to adult longevity. As shown

in figure 3 when adult survival is sufficiently low, that is p < %

shows a locally stable equilibrium of stagnation, i.e. h; = b, where parents choose full-time

= pr, the economy

child labour and devote their income entirely to consumption and having the maximum number

of children.

b(0+d)
v(bz—0m)

i.e. an economy that starts with a human capital level below h =

= py, the economy shows multiple equilibria?,

[0(14b)+bd]pym
zpy—(0+d)(1—pym) N
to the stagnant equilibrium Aj;. Instead, when the initial level of human capital is above h

When adult survival is p;, < p <

converges

the economy converges to the equilibrium hy = 1 + b characterized by zero child labor and a
low fertility rate. Finally, when adult survival increases above the level py the equilibrium hp,
disappears and the economy always converges to the equilibrium Ay.

Let us now consider the effect of child mortality reduction. Various scenarios can arise
depending on the extent of adult survival. When the economy only shows the equilibrium Ay,
and the actual level of adult longevity is not very low '°) the rise in child survival, ceteris
paribus, can lead to the emergence of multiple equilibria. Indeed, the fact that dp,/0m < 0
allows that when 7 reaches a certain level, the actual level of p becomes higher than py.

When the economy shows multiple equilibria, i.e. py < p < ppy, the rise in child survival is
not sufficient on its own to allow the transition to an economy characterized by only one stable
equilibrium with no child labour.!* Finally, when the economy only shows the equilibrium hy,

if the actual level of adult survival is insufficiently high!? the rise in child survival may lead to

9We assume that bz > 6.

10That is p is higher than the value assumed by p;, when 7 =1, i.e. p > %.
UThis is because dpr,/0m < 0 and dpg /Om > 0.
12That is p is lower than the value assumed by py when 7 =1, i.e. p < j((f;_dg)-
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Figure 3: Human Capital Dynamics

the appearance of the low equilibrium hj alongside the existing equilibrium hy.

To sum up, our model suggests that policies aimed to increase adult longevity can be an
important contributing factor in the reduction of child labour (see, for example, Chakraborty
and Das, 2005). On the other hand, the rise in child survival associated with a stagnant per
capita income may provide an additional explanation for the persistence a high level of child

labour in low income countries.

3 Conclusions

This paper contributes to the literature on child labour by analyzing the different effect of adult
and child survival on child labour.

We find that the relationship between child labour and adult longevity is always negative.
In contrast, the relationship between child labour and child survival is positive at low levels of
income and negative when income is sufficiently high. The basic intuition behind this result
is that the rise in child survival increases the productivity of child labour. This leads, at low
income levels, to a reduction in the cost of raising children, thereby rendering quantity more
attractive than quality. Our results are in line with the empirical evidence which shows an

inverted U shaped relationship between child labour and child survival.



REFERENCES REFERENCES

References

Azarnert, L. V. (2006). Child mortality, fertility and human capital accumulation. Journal of
Population Economics 19(2), 285-297.

Baland, J. and J. Robinson (2000). Is child labor inefficient? Journal of Political Econ-
omy 108(4), 663-679.

Basu, K. (1999). Child labor: Cause, consequence, and cure, with remarks on international
labor standards. Journal of Economic Literature 37(3), 1083-1119.

Chakraborty, S. and M. Das (2005). Mortality, fertility, and child labor. Economics Letters (86),
273-278.

Cigno, A., F. Rosati, and L. Guarcello (2002). Does globalization Increase Child Labor? World
Development 30(9), 1579-1589.

Cutler, D., A. Deaton, and A. Lleras-Muney (2006). The Determinants of Mortality. Journal
of Economic Perspectives 20, 97-120.

De la Croix, D. and M. Doepke (2004). Public versus Private education when differential
fertility matters. Journal of Development Economics 73(2), 607—629.

Doepke, M. (2004). Accounting for fertility decline during the Transition to Growth. Journal
of Economic Growth 9, 347-383.

Doepke, M. and F. Zilibotti (2005). The Macroeconomics of Child Labour Regulation. American
Economic Review 95(5), 1492-1524.

Easterlin, R. A. (2004). The Reluctant Economist Perspectives on Economics, Economic His-

tory, and Demography. Cambridge University Press.

Edmonds, E. and N. Pavcnik. (2004). International trade and child labor: Cross-country
evidence. NBER Working Paper (10317).

Edmonds, E. and N. Pavenik (2005). Child Labor in the Global Economy. Journal of Economic
Perspectives 19(1), 199-220.

Edmonds, E. V. (2008). Child Labour. In: Schultz T. P. and Strauss J. (eds.) Handbook of
Development Economics, Vol. J, Elsevier Science, Amsterdam, 3607-3710.

10



REFERENCES REFERENCES

Foster, A. D. and M. R. Rosenzweig (1996). Technical change and human-capital returns
and investments: Evidence from the green revolution. American Economic Review 86(4),
931-953.

Galor, O. and D. Tsiddon (1997). The Distribution of Human Capital and Economic Growth.
Journal of Economic Growth 2(1), 93-124.

Kalemli-Ozcan, S. (2002). “Does the mortality decline Promote Economic Growth?”. Journal
of Economic Growth 7, 411-439.

Livi Bacci, M. (2007). A Concise History of World Population. Malden, MA: Blackwell.

Preston, S. (1975). The Changing Relation between Mortality and Level of Economic Devel-
opment. Population Studies 29(2), 231-248.

Ranjan, P. (2001). Credit constraints and the phenomenon of child labor. Journal of Develop-
ment Economics 64, 81-102.

Ravallion, M. and Q. Wodon (2000). Does child labour displace schooling? evidence on be-

havioural responses to an enrollment subsidy. The Economic Journal 110(462), 158-175.

Soares, R. (2005). Mortality Reductions, Educational Attainment and Fertility Choice. Amer-
ican Economic Review 95(3), 580-601.

Strulik, H. (2004). Child Mortality, Child Labour and Economic Development. The Economic
Journal 114(497), 547-568.

11



