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Abstract

This paper analyzes the effect of compulsory schooling on the incidence of
child labor, within a dynamic, overlapping-generations, genera equilibrium
setting. Parents in this modd are dtruistic. Both human and physica capital
is accumulated and parents care about their own consumption and the human
capita they bequesath to their children. It is shown that, under a certain class
of parametric conditions, household welfare would be higher if compulsory
schooling laws were eliminated and children could work more hours. The
reason for this result is that the restriction on household income reduces the
accumulation of physical capital without compensating the family with a high
enough accumulation of human capital, preventing the economy from
reaching the threshold beyond which child labor is eiminated endogenoudly.
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CAPITAL ACCUMULATION AND CHILD LABOR: CAN COMPUL SORY
SCHOOLING BE COUNTERPRODUCTIVE?

LuisF. Lépez-Cdvaand LuisA. Rivas

1. Introduction

The discussion on the causes, effects, and policies regarding child labor has
prompted a substantial research effort during the last years' Among the main
findings, there is a wel-established fact that child labor is a phenomenon linked to
underdevelopment. Current cross-country data, as well as observations on the
evolution of child labor over time in relatively richer economies seem to support
the idea that economic growth reduces the incidence of child labor. Evidence from
micro data has dso led to the concluson that an improvement of the income-
generdion capabilities of parents results in lower child labor supply (Rosenzweig
and Evenson, 1977; Goldin, 1979; Ray, 1998). One of the most important issues in
this discusson is whether policy intervention could diminate of child labor,
through banning or compulsory schooling laws?

The andyds of potentid effects of policy intervention, however, requires a
dynamic setting. Policies are only one ingredient in a more complicated process
and there are changes that can be seen as affected by policy changes, though they
respond to endogenous conditions in the economy. Nardindli (1980), for example,
andyzes the effect of the "Factory Acts' on child labor supply in England, the first
act enacted in 1833, and explicitly dtates that the effect of such legidation was not
as important as "risng red income and technologicad change' to explan the
decline of child labor at that time. There are two other elements that affect and are
affected by policy, whose outcome is reflected in the observed datac technological
conditions and the capacity of accumulation through income generaion. Heping

1 For athorough survey of the theoretical and empirical literature, see Grootaert and Kanbur (1995)
and Basu (1999a).

2 Another policies that have been advocated consist of trade sanctions to countries that export goods
with child labor.



disentangle the role of each of them in the observed child labor pattern is one of
the ams of this study. Paradoxicdly, the research effort on the economics of child
labor has thus far focused dmost exclusvely on datic models, with few exceptions
(Baland and Robinson, 1999; Dessy, 1999). In addition, we fed that the impact of
the introduction of compulsory schooling and child labor laws on the decline of the
incidence of child work has not been esablished in the literature in a robust

manner.®

This paper presents a dynamic, generd equilibrium mode of child labor in
an ovelgoping generations setting. The modd  yidds results tha mach the
aforementioned  regularities  child labor declines throughout the accumulation
process, its incidence depends on technologica parameters (Grootaert and Kanbur,
1995), and the economy does not necessarily converges to a steady dHate
equilibrium with zero child labor. When the anadysis of compulsory schooling laws
Is introduced, the modd is used to show that such policy is not necessarily wefare
improving and, under certain conditions, could actudly drive the economy to a
deady date with lower wefare than the one the economy would have converged
towards, had the laws been eiminated. Moreover, such a policy is more likely to
affect poorer economies or, in a vdid interpretation, the poorer segments of the
population.

This paper models the economy with a labor market in which both adults
and children can supply physica labor, but with the difference that adults posses,
in addition to physcd labor, "embodied skills' which ae acquired through
schooling during ther childhood. This follows Griliches (1970), who finds that as
economies grow, the gap between skilled and unskilled labor widens. Thus, in the
mode below the accumulation of physcd capitd increases the returns to "skills'
(human cepitd) without having an impact on "physicd labor," Gdor and Well
(1996) have used this idea, though in a dightly different manner, to explan the
narrowing of the "gender gap”. In addition, we mode parents to be dtruidtic, in the

3 See Nardinelly (1980), Grootaert and Kanbur (1995), Moehling (1998), and Basu (1999a).



sense that they care about their own consumption and about the human capita they
bequeeth to their children, as in Jacoby and Skoufias (1997) and Tamura (1994).
The role of dtruism will play a fundamentd role in the modd. Parents choose the
amount of labor their children supply in the market, in the tradition of the unitary
mode of the household (Becker, 1965). The trade-off parents face lies on whether
to sacrifice consumption, by reducing the amount of child labor supplied by the
offgoring, in exchange for the extra utility obtained from a higher bequest to their
children --in units of human capitd.

The ret of the peper is organized as follows. The following section
presents a review of the related literature. Section 3 introduces the basc mode by
describing endowments, preferences, and technology. In this section, we study the
conditions under which child labor could endogenoudy converge ether to zero or
to a pogtive levd in the long-run. In addition, we describe the dynamic
characterigtics of the equilibria and provide comparative datics results. In Section
4, the potentid effects of compulsory schooling laws are analyzed. Section 6 offers
concluding remarks for this paper.

2. Pertinent Literature: A Brief Review

The paper presented herein builds upon previous literature on the
economics of child labor and modds on growth with human capitd investment.
The sylized facts in terms of the pattern of child labor incidence over time has
been summarized in Basu (19993). After a discrete jump in child [abor during the
indugrid revolution, child labor declined deedily, petering out through time in
most devel oped nations.

In terms of the causes of child labor, on the supply sde, Basu (1999b)
argues tha grong link between the adults labor markets conditions and children
labor force participation has been established. Basu and Van (1998) show that the



degree of subdtitutability between adult and child labor as production inputs,
determined by technologica conditions, plays a fundamentd role in explaning
child labor incidence*

In relation to policy, the most widdy discussed type of intervention is the
impogtion of a forma banning on child labor. Other types of potentid intervention
conds of the impogtion of taxes and the introduction of public expenditures in
education. Dessy (1999) proposes compulsory schooling as the effective solution,
whereas Basu and Van (1998) suggest that a banning could have a permanent
efect in the plausble case in which there exigs multiplicity of equilibria in the
labor market. Grootaert and Kanbur (1995) and others, as well as Basu (1999a)
warn us that a banning of child labor could be both inneffective under certain
conditions and dways codly to enforce. In summary, these studies suggest that the
effect of a banning on child labor would not necessxily have optima results,
contrary to a common belief in policy circdes and public opinion.

The endogenous diminaion of child labor by improving the conditions in
the adult labor market and promoting growth are effective dternatives, as shown
by the evidence in Nardindli (1980) and Moehling (1998), which document the
hypothess tha economic conditions of the familiess as wel as technologicd
change, had a greater impact than the legidation itsdf on child labor incidence.

The growth literature, on the other hand, has long discussed the importance
of human capital invesment on economic growth. In a modd with infitdy lived
agents, Lucas (1988) showed that human capitd externdities result in lower
growth rates under the competitive scenario as opposed to the planner's problem.

The andyss of human capitd invesment decisons and growth where agents have

4 Credit market imperfections and the distribution of wealth have also been shown to have an effect
on the incidence of child labor (Ranjan, 19993, b; Swinnerton and Rogers, 1998), aswell as
intergenerational contracting problems between parents and children, given that the former cannot
fully internalize the returns frominvesting in the schooling of the latter (Baland and Robinson,
1999). Socid interactions, like norms of filial obligations and social stigma costs imposed on
parents who send their children to work, could also influence parents’ decisionsin terms of the
allocation of their offsprings’ time.



a finite life require an overlgoping generations sdting, as in Cabdlé (1995),
Rangazas (1996), who followed Drazen (1978) and Becker(1981).° In those
modds, finitdy lived agents are dtruidic --they care about the utility of thar
descendants- and decide on two types of intergenerationd trandfers, namey human
capitd investment and a physicd bequest. In some cases, parents cannot optimdly
invest in the schooling of their children because of the fact that such s decison
would require a negaive physica begquest --a trandfer from children to parents in
old age. This problem of "bequest constrained’ economies, due to the contractud
restrictions on negdive bequests, derives in suboptimd investment in schooling.
Caballé (1995) andyzes the effect of fiscd policy on steady sate growth for the
cases of bequest condrained and beguest unconsgtrained economies and finds that
in the former @se there is a problem of over-accumulation that adds to the fact thet
parents do not interndize the externdities derived from human capitd investment.

None of the modds above, however, introduce the decison of how to
dlocae the time endowment of the children between schooling and work, as the
modd presented here. In the two-sector model presented below, the only way of
bequests is human capitd invesment. Altruism is modd here as parents caring
about the human capitd of their children directly, as in Tamura (1994), wheress in
the models mentioned above parents care about their offspring’s utility, which in
turn depends on human capita through their earnings capacity in the labor market.
One fundamental difference of the mode developed hereby with respect to the
exiding literature is that the cost of schooling depends on the child's earnings
possibilities, which in turn depend on technological conditions

3. TheModel
3.1 Households, Firms, and Human Capital

The economy is modeled as a variant of the Diamond (1965)-Samueson
(1958) overlgpping generations modd. The economy's horizon is infinite and time

® Rangazas (1996) discusses the difference between theinfinetly-lived agents model and the



IS denoted by t=01,...; however, the individuas who populate the economy have
finite lives For damplicity, in this mode economy agents live three periods, which
are chronologicaly referred to as childhood, middie age, and old age. Generations
ae indexed by the period in which they are middle-aged. Also for smplicity, two
amplifying assumptions are made in this section: fird, there is no population
growth and dnce there is a large number of identicad households -al containing
one parent and one child- the modd can be thought of as having a representative
household with one parent and one child. Second, there are no policy variables.
This is done so0 tha the basic properties of the model are shown in a smple way.
The latter assumption is later modified in order to andyze the effect of compulsory
schoaling.

In ther fird period of life, childhood, individuds make no economic
decisons. Although children are endowed with non-leisure time, normdized to
unity, it is their parents who decide how to dlocate the children's time between
work and schooling.® In the second period of life, middle age, agents are dso
endowed with non-leisure time (dso normdized to one). It will be assumed that
parents supply their time indadticdly to the sector of the economy producing the
consumption good, which will be used as the numeraire. Thus, during middle age,
parents decide how long should the children work and how much to save for
themsdves for old-age consumption. There is an initid middle-aged generation
endowed with both physcad and human capital (in per household terms), denoted
by k, >k and h, >h, where (k,h)>>(0,0).” Parents are dtruistic toward their
children in the sense that they care about the future wel being of their offspring.
Thus economic decisons during parenthood must account for this kind of dtruism.
Accordingly, the individud's utility function is sipulated as follows

overlapping generations setting in the analysis of human capital investment and growth.

® Since agents make economic decisions during the last two periods of life only, the first period of
life seemsto be adull period from the individual’ s point of view, since they just acquire human
capital necessary for being productive when they become adults’ but it is not from the household
point of view, since the child could engage in income generating activities as well.
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where c,,, denotes consumption, h,,, denotes human capitd of the offspring, and

gl (0,). The second term represents intergenerationa  atruism. This type of
dtruigm, obtaining utility from giving a human capita bequed, is congdent with
models where parents have “dynadtic' utility, in the sense that the children's
consumption during midde age will depend on human ceapitd, which determines
their earnings potential. The specification used here assumes, in a way, that parents
ae awvare of the rdevance of human capita for the children's well-being, though
they do not know the structure of preferences of the dynasty.® The fundamental
trade-off anadyzed here is that of parents choosng between their own consumption
and their bequest --in the form of human capitd-- to their children.®

Note that the utility function is grictly increesng and drictly quasiconcave.
It is worth mentioning that the introduction of consumption during middle age
would not change the main results. Using the logarithmic specification, the fraction
of income saved would be constant.® Issues of parents intertempora substitution

in consumption are thus put aside.

There ae three factors that enter the aggregate technology for the
production of the consumption good: physica capitd, embodied skills (human
capital), and physca labor, which we denote by L;. Our technica assumption is
that an increase in the human capitd input raises the margind product of physica
capitd more than it rases the margind product of physicd labor. Put in other
words, skills complement physcd capitd more than physica labor does. This

" Unless otherwise specified, upper-case and lower-case letters represent aggregate and per-
household variables, respectively.

8 Galor and Weil (1998) justify thisasan implicit **bounded rationality” assumption. In dynastic
models parents are assumed to be " “super-rational" and know the structure of preferences of future
generati ons.

An alternative formulation of the intergenerational altruism isthe onein Galor and Weil (1998), in
which parents care about their offspring’ s earnings capacity. This approach will complicate the
model without changing the qualitative results.

9 The dynamical system that governs the evolution of the system would be altered only be a
multiplicative constant.



follows an idea proposed in Griliches (1970), which studies why the relative wage
of educated workers fal to fdl in the face of growth in the sock of physica
capitd. This idea is aso exploited by Gdor and Wel (1996), who use a smilar
ideato explain changes in the gender earnings gap in a dynamic setting.

The production of consumption goods incorporates the above assumption
very amply by dipulating that physcd and human capital could complement each
other in production while physcd labor sbgtitutes for both. That is, goods are
produced according to

Y =F(K,,H,,L)=AK H * +BL, 2
where AB > 0 are technological parameters, and a1 (01)..

Condgent with the unitary modd, it is the parent who decides how long to

send the child to school, (1- /) when the child's nonleisure time is normdized to

one, and how long mug the child work, ¢. The child's aquistion of human capitd,
which becomes effective in his middie age, depends on how long he attends school
and on how large is the corresponding parent's stock of human capital. Following

Glomm and Ravikumar (1992), the human capital evolves according to
ht+1 = Z(l' It)j htl_j (3)

where Z > Oand j 1 (0,). The intuition is that human capital is produced using
schooling as an input, but dso the human capitd of the parent is productive in the
process of accumulation. Notice that, according to (3), if the parent starts with no
human capitd, the child would never be adle to accumulate. This problem,
however, is essly avoided by the initid conditions in the problem (postive initid
level of human capitd). The rationde for ruling out such posshility is based on the
fact that zero human capitd is never an optima choice, for as the human capitd
bequest goes to zero its margind utility goes to infinity, which would induce the
parents to dways leave a drictly podtive bequest. This completes the description
of preferences, endowments, and technology in the basic model.



3.2 The Household’s Problem and Equilibrium

Let us denote the returns to human ceapital and physica labor by w; and g,
respectively. Then, the household's potentid income is 2w; + gh.. Since the parent
does not generate utility from consumption a date t, the household's potentia
income is divided between expenditures on schooling --foregone income from
child labor-- and savings for future consumption, §, SO a to maximize ther
intetempord  utility function. Thus the household faces the following budget
condraint

(1' lt)Wt +St £2Wt +qtht (4)

During old age, the individud smply consumes the vdue of ther savings
with accrued interests, namely

Con =S R ®)

where R41 is the gross interest earning between dates t and t + 1. Thus, the only
economic decison within the household is made by the parent, who chooses how
long to send the child to labor a the expense of acquiring human capita. More
schooling, however, would increase his productivity as an adullt.

In order to avoid a corner solution in which the parent only desires to
accummulate human cepital a the expense of her own consumption, a bound on
the degree of dtruism isimposed, consting of:

g 1 )

This condition tells us tha the reative degree of dtruism (left hand sde) is
bounded from above by a condant, determined by the inverse of the dadticity of
human capita production with respect to schooling. A violation of the condition
above would imply the unredistic result of zero child labor, regardless the leve of
development of the economy.

10



Maximizing (1) subject to (3), (4), and (5), one can determine the optima
1- 9)

level of child labor for the household. Let usdencte | © — Y Thus,
g+(l-g)
oo &g Gy 12
| =} W, W, l @
|
g i Gpal 2
t W, l

Thus, as the return to human capita relaive to the return to physica labor
of the household increases, child labor declines and may eventudly vanish as the
relative income reaches certain threshold (see figure 1). This is congstent with one
of the sylized facts the modd is intended to match: as the economy grows --
accumulating physca cgpitd-- the observed incidence of child labor is lower (see
Basu, 1999a). The next step is to congruct the equilibrium for this economy. Since
markets are assumed to be competitive, factors earn their margind products.

Hence,
w, =B 8)
g, =(1- a)AKTH,* ° g(K,,H,) 9

Given that there is no population growth in this economy, h, =H, and
k, = K,, and the household's saving is given by

" Notethat intermsof | , assumption (14) can be expressed as | <E

11
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LA~ 1)(@B+ gk h)n) i alk,h)h <72

B

— —

B +q(k.,h)h it q(k,h)h 3 1'I—2'B

—_—

(10)

where the second and third equdities follow from labor market clearing and from
using equations (8) and (9). In addition, since the economy is closed, savings must
exactly equd investment in equilibrium, dearing the goods merket,

Ky =S (11)

The equilibrium now obtans Given podtive physcd and human capitd
stocks, the typical parent decides how long to send the child to work according to
(7), supplies her non-leisure time indadicdly, and receives income from the firms
according to (8) and (9), from which she decides how much to save. While making
these decidons, the parent takes into account the production function of human
capital for the kid. At the end of the day, the next period capitd stocks are
determined by (3) and (11) respectively. The parent -now old- consumes dl her
savings, and the cycle garts over again with the new generation.

It is now possble to obtan the difference equations that any equilibrium
must satisfy, which provide the dynamic evolution of the economy. Assuming, for
amplicity that both kinds of capitd fully depreciate, combining equetions (7), (10),
and (11) the dynamics for physicd capitd is obtained, as given by

1- 2| B

.‘f(l- 1)(2B+q(k . h)h) if (k. h)h <

k =
v . , 12l
iB+a(k, hh it a(k,hoh =B

(12)
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and using equations (3) and (7), the law of motion of human capita obtains,

j . A -
178 @B+qk, n)E R if qk.nh <22 e
h =. eB 2
T 1- 2|
! Zht) if q(kt,ht)ht3|—B

t
(13)

Equations (12) and (13) conditute a sysem of nonlinear difference
equations with an initid boundary condition (k,,h,)>>(k,h). The following
result now follows.

3.3 Steady State

Equations (12) and (13) conditute a sysem of nonlinear difference

eguations with an initid boundary condition (k,,h,) >>(k,h). Any seady sate

(k" ,h") for the sysem mugt satisfy the following two equations s multaneoudy:

k" =F(k",h") (14)

h"=G(k',h") (15)
. , ania 1- 2l

Firg notice that q(k,h)h =(1- a)Ak*h™?, so that a q(k, h)h=|—B,
we have,
s
ho@2(-28B g 1 (16)
| 1- a)Ag k%

13



which gives us a curve which we will cal RR in Fgures 2-5. This curve gives us
the different combinaions of human and physica cepitd a which the household's
relative return to human capitd, rdative to physca labor, is sufficiently large that
child labor becomes zero. That is, if it lies on or beyond the locus RR, the steady
date is characterized by no child labor.

We now show how to condruct the k,,, =k, locus. The h,,, =h, locusis

congructed likewise. Let us define the functions h© f*(k) and h° f?(k) so that

(14) is saidfied when the relative return to human capitd is grictly less, and larger
1- 2

than, the threshold vaue | B respectively. For example

1

k*® 2B (Ora
J1-a)A (1- a)AK® 4

x
fl(k):g(l_I

1- 2|

whenever (1- a)Ak*h'? < B. It is now draightforward to show tha f*!

and f ? can be depicted asin Figure 2, intersecting at the point k :1_I—IB.

Below the curve RR the k., =k, locus is formed by the function f*. At

the point k :1'I—IB (on the curve RR) the k,,, =k, locus has a kink, and from

that point on it becomes the function f?. Thus the steady State locus for physical

capital is the lower envelope of f' and f? and is depicted as a bold line in Figure
2.

14



Smilarly, Figure 3 shows how the h,,, =h, locus is consructed, where the

functions g' and g® are the andogues of f' and f?. In the case of human

capita, the intersection occurs at point

Under those initid conditions, the loci cross only once. The result below

follows.

Proposition 1. For any initial boundary condition (k,,h,)>>(k,h), the dynamic

system given by (12) and (13) has a unique, globally stable steady state

Once the deady date vaues of the rdevant variables are obtained, it is
posshble to find the steady state vaues of factor prices and thus of child labor and
consumption. Notice that the propostion above does not necessarily imply that the
seady Sate of the economy is characterized by zero child labor. What can be said,
however, is that for a definition of development based on initid stocks of both
human and physica capitd, less developed economies (low initid stocks of human
and physica capitd), child labor declines overtime.

In the long run, the reative return to human cepitd of the household
converges to a condant value, and so does child labor. Under a specific redtriction,
as shown in propodtion 2, the economy converges to a unique, globaly sable
steady state in which child labor is zero.

Propostion 2. The steady state of the economy is characterized by zero child
labor if and only if the following condition holds

15



l-a
j

(1- 21 )B*® £ (1- a)A(l- | )* 1% Z 17)

This is veified smply by plugging the equilibium conditions on the
threshold beyond which parents would not send their children to work. In Figure
4, we put together the physica and the human capitd Steady dSate loci for the
parameter configuration given in (17). It is sraightforward to see that in this case
the Steady dae is given by h' =zZY" and k', which must saidfy
kK" =B+(1- a)AK )* (2" )+2.

This condition in Propogtion 2 is rather easy to interpret. Rearranging (17)

one obtains

which dates that child labor in the economy will be zero if (and only if), the sKill
premium exceeds its threshold vaue, given that the child is sent to school fulltime.
Under specific conditions, that physicd labor is paid rdaively high for example,
the economy could settle in a steady state with pogtive leves of child [abor.

The propostion above dresses the idea that a fundamental condition for
child labor to converge to zero in the long run is tha the returns to physica labor -
as vaued by the household in terms of extra consumption are reatively low, or
that the return to additiond schooling is rdatively large. Figure 4 gives a graphicad
representation of the dynamica system under (17).

In Figure 5, we depict the steady state of the economy when condition (17)
falsto hald. In this case the steady Sate is given by

16
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az" o "

1- (1- a)Al- | ) E 5

k™ =

21z

"
27" o

1- (1- a)A(L- |)3ngj

Recdl that when (17) doesn't hold we have that
l-_a
(1- 21)B*? > (1- a)Al- 1 )* 12z}
To show that in this case the steady date is well defined, one needs to show
that

-a

@z

1> (1' a)A(l' | )a gT

Q-l--0:.

Rearranging thisyidds,

B2 >(1- a)A(l- | )B ®.

It is then sufficient to show tha B** >(1- 21 )B**. Suppose that this doesn't
hold, then 03 2I . But thisisacontradiction Snce | ispogtive.

17



34  Dynamics®?

Congder now the trangtiond dynamics in the neighborhood of the steady

date equilibrium. From (12), it is the case tha whenever q(k,,h)h L2

B,

we havethat k,,, 3 k, if and only if

1
-a

h s & kb ] 2B
f g(l- 1)1-a)A (1- a)AKk® 4

I-I-Q:

0 above the f' physcd capitd is incessing.  Smilaly, whenever

q(k,,h)h, 3 1|—2' B wehavethat k., 3 k, if and only if

h, 2 £k

t

P ktl—a ) B ga%
é(l- a)A (1-a)Ak? 5

so above the f? physicd capitd is dso increasing. Hence, above k., - k, =0
locus, physica capitd isincreasing (and decreasing below).

In addition, notice that whenever q(k,,h,)h, 12

B, we have that

h., 3 h if and only if

12 A full description of the dynamics of the model is available from the authors upon request.
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1

0 bdow the ¢

q(k,,h)h, 3 1|—2' B wehavethat h,,, ¢ h, if and only if

human capitd is increesng. Conversdy, whenever

1
h, £2Z
so that below g human capitd is dso increasing. Hence, below the h,, - h =0

locus, human capitd is increasng (and decreasing above). We can now see that
any equilibrium trgjectory converges to the steady date, i.e, the deady date is a
gnk. Since the deady dtae is unique (under our assumptions), then they system is
globdly sable.

3.5 Comparative Statics

In this subsection, we sudy the comparative datics for the steady dSate
under condition (17), i.e, when there is no child labor. Notice that in this case the

deady Sae is  given by h =z and k', satisfying
k' =B+(1L- a)A(k')* (' ). Define

Hk ,B,Z,A)° (kK')* - B(k')™® - (1- a)Azi_a =0

Congder firdg how the deady sate human and physica capitas change
when the returns to physica labor changes but condition (17) ill holds. It is
sraightforward to see that
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This occurs because in a deady date in which there is no child labor a
andl increase in the returns to physica labor affects the income of the parent only,
which in turn increases savings and thus the next period capitd stock is higher. It is
worth mentioning that in this case the redive return to human capitd increases,
and thus the threshold a which the household will not send the child to labor any
longer, is higher. It should be clear that if the return to physicd labor were to
increase condderably, however, the inequality presented in (17) will be reversed.
In such a case, the rdative return to human capitd declines and the parent will
send the child to work.

Ancther important result, especidly when andyzing exogenous growth in
technology, is how the steady dtae vadues of human and physca capitds change
when the parameter A changes. Notice that

T g aqu k- THIA_,

TA TA ™/ Kk

S0 that darting from a steady date in which (14) holds, it is aways the case that an
increase in the technologicd parameter A increases the physicd capitd stock while
leaving the human capita stock unchanged. This occurs because, as opposed to the
case in which the returns to physcd labor increase, technologica change adways
increases kill premium. One could conjecture, then, that when condition (17) fals
to hold -- the deady sate of the economy is characterized by postive levels of
child labor -- sustained technologica change, by increasing the gap between the
return to skills and the return to physicd labor, will eventudly drive the economy
to along-run equilibrium with no child labor.
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Findly, note thet >0. That is a

more productive human capitd technology, dlows the seady sate human capitd
to expand. This increases the rdative return to human ceapitd, which eventualy
results in higher savings and higher stock of physica capitd.

We now derive the comparative gatics for the case in which (17) does not
hold. By ingpection, if the technologica parameters A or Z incresses, the physica
and human capital stocks increase. The implications are clear. An increase in A, by
leaving the return to physca labor undtered, unambiguoudy increeses the kill
premium. Since the individud only cares for old-age consumption and the human
cepitd  of the offgring, sending the child to school increases utility
unambiguoudy. While child labor is podtive, changes in technologies associated
to the parameter A reduce steedy State child labor. A smilar argument can be made
in the case of Z, except that the reduction in child labor occurs because now the
human capitd technology is more productive a dl leves of schooling and parentd
knowledge.

As before, how changes in B affect the Steady date are no <o
draightforward. It is easy to see that an increase in B decreases the steady dtate
human capitd stock, putting downward pressure on the skill premium. The effect
on the steedy dtate stock of physical capita is ambiguous. Under certain parametric
redrictions on the return to physica labor, it could be tha child labor actudly
increases. To see this, let us define B as the return to physical labor at which (17)
holds with equality. Thus we have that in the case andyzed here B>B. We aso
have that

where B sdidfies
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The following result follows,

Proposition 3. Suppose that (1- 21 )(2-a)>1 then for any BT (B, I§) a

marginal increase (decrease) in B will increase (decrease) the steady state level of
child labor.

Proof: See gppendix.

That is if (1- 21 )(2- a)>1 then B>B. Since B<B, %w, then for
ay BI (§, I_3>), a gndl increase B reduces both k™ and h’, then the rdlaive return
to human capita decreases and child labor goes up. This is a plausble case, as
discussed in Grootaert and Kanbur (1995), who argue that certain characteristics of
an economy prevent the reative return unskilled labor from fdling. However, if
(1- 21 )(2- @) <1, when Bgoes up, h™ decreases and k’ increases. Thereisthus a
case when the increase in the capital stock more than offsets the decline in human
capita (coupled with theincrease in B itsdf) and child Iabor would decline,

4. Policy: Compulsory Schooling

As mentioned above, in developed countries child labor steadily declined
ove time until it reached the low levels one observes today. There is an important
debate in the literature, however, in terms of whether the establishment of
legidation banning child labor and imposing compulsory schooling had the effect
of reducing sgnificantly the incidence of observed children labor, or whether this
was a trend determined by other factors, like technologica change and growth
(Nardindli, 1980; Moehling, 1998). The only dynamic modd andyzing this type
of intervention is Dessy (1999). Her main conclusion is that compulsory schooling

lavs ae wdfae improving, given that a free educdion regime results in an
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““under-development” trgp with high incidence of child labor. Dessy (1999) argues
that “'in redlity” the counterproductive effects may be a short-run issue, due to the
fact that current generations are the ones who cannot adjust to the policy. The
model discussed above presents the demand side of the labor market in a more
redidic fashion, dlowing us to andyze the dynamic effects of technologicd
change and accumulation on the returns to schooling, in a generd  equilibrium
Seiting.

Compulsory schooling is seen here as a dronger verson of a ban. The
policy is not only redricting the amount of time children can work, but aso forcing
ther parents to send them to school during the time that is not devoted to work.
Children can thus work a& most (1- b) fraction of ther nontleisure time. This

means that schooling must be at leest b, which by normdization is between zero
and one.

Under this policy, parents solve the same problem as before, with a new
redriction, namely,

1-1)3b>0 (19)

The optima choices of the household head will be the same when the redriction is
not binding. In order to avoid the case in which the redriction never binds, it is
necessary to modify the bound on relative atruism established above to:*3

1-g< b 1

g 2-bj

The redriction will be binding only for leves of sill premium that ae
rdivey low. In a vdid interpretetion, one could think of legidation as only
affecting the poorest segment of the population. The optima choice of child labor
for the kid in this case will be thus,

13 i el b 1
Thisimpliesthat | <§, as opposed to | <E as before.
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Under these choices by households, and given the same generd equilibrium
dructured as above, the laws of motion for human and physicd capitd will now
be,

\ K., _
:(2 b)B+q(k ,h)h if o gBh) D I2I
|
kow = Fy(k.h) = 1@ 1)(@B+ak,h)h)  if b] 2 . q(kgm 3 1-Iz|
|
iB+a(k.h)h it 1-I2' £Q(kéh)h
|
(20)
and
20 h - aky.h) b- 2l
.:,Zb hy if 5 < |
ht+1 :G2 (kt1ht).llz(i:ﬂ—(ZB+Q(kt,ht)ht)9] htl-j if b- 2 £ q(kt!ht) <1' 2l
. éB o | 5 |
i Zhti ¢ 120 alkoh) "
t I B

(21)
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The esablishment of compulsory schooling opens the door to the
posshility of a deady date with higher levels of child labor. Economies whose
iniial conditions place them bdow the threshold <ill  premium,

Q(ktB’ n) h<b'I 2L will end up & a steady state where there is dways child

labor, 1" =(1- b). Another vdid interpretation, as stated above, is that the
regriction will be binding only for those households with reaively low income
generdtion cgpabilities. It is then of specid interest to andyze the implications for
household wdfare of the two following scenarios the dteady State with pogtive
child labor in the case without compulsory schooling --in the section above, the
case when condition (17) does not hold-- and the steady State with pogtive child
labor under compusory schooling. The intention is to investigaie whether the
introduction of compulsory schooling may be detrimental to household wdfare for
certain parameter values.

The thought experiment is as follows. Let us suppose the parameters of the
economy are such that the compulsory schooling is actudly effective. Indeed, in
the case when the redriction is not binding, the introduction of the policy is
innocuous. Moreover, it should be clear that the steady state with no child labor is
superior in wefare terms to the other posshbilities. Assume that the redriction on
child labor and schooling is lifted. Given certain conditions, the economy will then
converge to a Seady Sate with pogtive child labor. The intention in what follows
Isto compare the welfare implications of the dimination of such apolicy.

Lemma 4 There existsa b1 (0,) such that, for b£b , the income of the

household is higher once compulsory schooling is eliminated and the economy

settles in a steady state with positive child labor.
Proof. See agppendix.

The result above is particularly interesting, because it edtablishes certan
redrictions on the required level of compulsory schooling in order for the policy to
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afect household income postivdy. The levd b could dso be thought of as a
required level of enforcement of the compulsory schooling laws for them to be
income-increesing. The impodtion of redrictions on child labor with schooling
requirements affects the capacity of the households to save. A level of enforcement

below b would afect accumulaion without having the required impact on the
human capitd increases S0 as to compensate for the reduction in accumulation of
physcd capitd. This is dso reflected in the Seady date level of human capitd, as
the next result Sates.

Lemma 5 Whenever 0< b < b the level of human capital is higher under the
steady state with child labor as compared to the steady state under compulsory

schooling.
Proof. See appendix 2.

Individua wefare in this economy depends on consumption during old
age, as wdl as the level of human capitd bequest parents leave to ther children.
The following result establishes that compulsory schooling could be detrimentd to
individud's welfare in this economy under certain conditions.

Conjecture. Whenever 0 < b < b ; the household's welfare would be higher if the
restriction on individual's decision were lifted.

Teding the vdidity of the conjecture above requires numericd sSmulations,
though by smple exploration, usng the results in Lemma 4 and Lemma 5 above,
its plaushbility can be essly explaned. Fird, rddive dtruian --i.e, how much
parents value consumption as opposed to the human cepitd bequedt, is taken as
given and does not play any role in the results above. As parents are rdatively
more dtruistic, however, the conjecture would be obvioudy true, for the effect of
the human capitd bequest dominates. Second, the most important point, the one
that introduces the posshbility of the conjecture above not being true, relates to
changes in the interest rate. The fact that both physica and human capitd could be
higher once the policy is lifted has an ambiguous effect on the interest rate. It is
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true that the margind return to physica capitd should fdl as K increases, but that
is only in a ceteris paribus fashion, wheress this change has to be thought of as
mutatis mutandis, for the human capitd is dso increesng. The posshbility of
compulsory schooling being welfare decreasing requires thus that the interest rate
either increases or decreases less than it is needed to reduce the consumption leve,
and do s0 in an amount sufficient to offset the increese in wdfare from higher
human cepitd. The conditions for the conjecture not to be true would be even
stronger than those needed for it to be valid.

Even though the conjecture above might seem paradoxicd, the economic
intuition is dmple For initid conditions in which both human and physica capita
are low -or, for that matter, for the poorest segment of the economy, compulsory
schooling laws condrain individud's choices, reducing the level of income they
could have generated by sending their children to work. The reduction in income
reduces aso the capacity to accumulate physca capita through savings. The latter
prevents the sysem from reeching the threshold levd of the skill premium beyond
which child labor would fal endogenoudly.

There are severd important implications from the result above, both in
terms of the contribution to the literature on the subject and from the policy
perspective. In terms of the former, this result contradicts the result in Dessy
(1999), udng a richer sdting. Technological conditions play a fundamentd role in
our reaults, for they affect the redive return to human capitd with respect to
physca labor, which will change through the accumulation process. In terms of
the policy debate, the main point to be derived from this paper is that compulsory
schooling laws might be harmful for welfare, and particularly so in the case of the
poorest economies --or households. Such laws, assuming they are enforced,
condrain individud choice in a way tha could affect accumulation and diminate
the posshbility of child labor faling coupled with an increase in wdfare. The idea
that a ban on child labor is not necessarily wefare-improving, especidly for low-
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income groups of the population, has been discussed in the literature (Basu and
Van, 1998; Basu, 1999).

5. Concluding Remarks

The modd presented in this paper the dynamic implications of
capitd  accumulation on child labor under an appropriate Specification of the
technology. We have succeeded at reproducing important empirica regularities,
namdy the declining pattern of child labor over time, the rdevance of technology
on the reduction of child labor, and the fact that an economy could converge to a
deady date where child labor is not fully diminated. Moreover, the modd has
dlowed us to show that a compulsory schooling policy is not necessarily welfare-
improving, and that it might affect negativdly the pooret segments of the
economy. Unlike other models of child labor in the literature, this one combines a
redigic specification of preferences and technology, while dlowing for both
physca and human capitd to be accumulated. Interesting extensons would be the
addition of fertility decisons and the time dlocation decisions of parents.

The main result of the paper should not be seen as a normative statement or
a policy precription, but rather as a warning. There is a well-accepted school of
thought in economics that sees development as a relaxation of the condraints on
individuds feasble choices In that sense redrictive policies like the one
andyzed here potentidly conditute an extra redriction on such choices, whose
effect, it has been hereby shown, may be detrimentd to the household. Whether
there are moral reasons to ban child labor, regardiess the potentidly harmful effect
of such policy, isanissue not discussed in the andysi's presented above,
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Figurel
The Evolution of Child Labor Over Time
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Figure 2
Dynamics of Human and Physical
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Figure4
Steady State with no Child Labor
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Appendix
Proof of Propostion 3

To show that this is true, we firs need to show that under the specified
condition, the segment (B, I§) is nonempty. By inspecting the conditions defining

B and B, we have that

UJ|| o>

[@- 21)(2- a)* =

Thus, if (1- 21)(2-a)>1 then B>B and (B,B) is non-empty. Now, since
B<B, %<0, then for any BI (E, é), a smal increase B reduces both k* and
h™, then the rlative return to human capital decreases and child labor goes up. On
the other hand, if (1- 21 )(2- @) <1, when B goes up, h" decreases, while k’
increases. However, if the increase in the capitd stock more than offset the decline
in human capital (coupled with theincreasein B itsdlf) child labor would decline.

Proof of Lemma 4

Let usfirg solve for the income of the household at the steedy state with
positive child |abor once the ban has been lifted. Define

1 gmig”
(1- a)lAgaﬂ B2 ¢zi +
e | i} =

ho 5 g . Thus, the steady date levels of human and

physical capitd at the steady state with positive child labor, k® and h® , are

(o 0 20-1)B

T (L4.1)



1

i
he o212 (L4.2)
1-h

A+ho
Usng (L4.1), theincome of theparentis B+gh =B T whereasthe
g (L4.1) par q gﬁb

. - . h- 2l
income of thechildis Bl = B?TQ The sum of thetwo istotal income of

2
the household in this steady state, HI ', is

d o i -
HI® o =20~ 1)]

In order to compare HI ¢ with the income of the household under

compulsory schooling, HI ©, we proceed as follows. We define HI ' asfollows

HIt o (2- b)|3+b'|2I B:b(ll' Dg

What the lenma statesisthat thereexistisa b T (0,1) suchthatfor b£b , the

bl- 1)
|

following holds HI ¢ © T [2(1 I )] >——=B. Smplifying this, we obtain

21 > b(1- h)

Multiplying both sides by B and using the definition of O, the following obtains

l-a

|oH

(1- a)Aq—B Gz’;

6% 5 _b-2
>

B I b

Notice that when b = 1, from the conditions for the steady state with child labor
without compulsory schooling, it must be that ,
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Asb® 0, however, %@ - ¥. Hence, by continuity, thereexissa b T (0,1)
suchthat HI ¢ > HI"' but we know that under compulsory schooling, it is the case

that q(k, h) < b'l 2

B.. Thus HI © > HI ' > HI * asrequired. Noticethat b is

indeed the one that solves the following expression:

Proof of Lemma 5

The steady state level of human capital under child labor and no

1

compulsory schooling is h® :Ahzi , Where h is defined asin lemma4. Under

1
compulsory schooling, itis h® =bZ' . Giventha 0< b < b, and using the value
of b from Lemma4,

1 1 1
bz! <bz! :izj
1-h

which establishes thet for thosevaluesof b, h® > h®, [ |
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