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Abstract

This study develops an overlapping-generations model to analyze the determinants
of agricultural child labor in developing economies, focusing on the interplay between
land distribution, trade policies, and schooling decisions. We identify a U-shaped
relationship between farm size and child labor prevalence, driven by opposing income
and substitution effects. For smallholder farmers, larger farms reduce child labor by
easing schooling costs through a dominant income effect, while for largeholders, a
substitution effect increases child labor as farm size rises. This U-shaped pattern
implies that land redistribution policies homogenizing farm sizes can reduce child
labor by mitigating extreme disparities and also is consistent with the wealth paradox,
where land-rich households are more likely to employ child labor. Trade sanctions, by
worsening terms of trade, increase child labor among smallholders but reduce it among
largeholders, rendering their net effect ambiguous and dependent on land distribution.
Conversely, trade liberalization can reduce child labor by fostering capital deepening,
which enhances returns to education, particularly when integrated with global capital
markets. Institutional reforms that strengthen property rights, reduce barriers to
skilled labor, and improve school quality and affordability further mitigate child labor.
These findings highlight the need for nuanced policies —such as land redistribution,
comprehensive trade integration, and institutional improvements— to address child
labor effectively in agrarian economies.
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1 INTRODUCTION

Child labor remains a pressing global challenge, with 160 million children engaged in
work worldwide as of 2020, representing nearly 10% of children aged 5-17 years. Sub-
Saharan Africa bears the highest burden: it accounts for 70% of global child labor, with
86.6 million children involved in child labor —23.9% of those aged 5-17—, predominantly in
unpaid family farm work [ILO and UNICEF, 2021]." This pervasive issue, often linked to
exclusion from education, undermines human capital development and perpetuates poverty
cycles, particularly in agrarian economies reliant on smallholder farming.> Overall, more
than a quarter of children aged 5 to 11 and over a third of children aged 12 to 14 who are
in child labor are out of school. In the case of Sub-Saharian Africa, around 28% of children
aged 5 to 14 in child labor do no attend classes.> Most of the child labor involves activities
related to the primary sector, such herding or crop collection, in farms with different sizes.
In many developing countries, globalization resulted in a significant increase of export-
oriented agricultural sectors, made up primarily of smallholder farmers. These small-scale
farmers often face the pressures of global markets, while lacking access to infrastructure,
credit funds, or protections. This environment exacerbates the prevalence of child labor.* As
developing countries integrate into global markets, the interplay between international trade,
land distribution, and child labor demands urgent attention from policymakers seeking
sustainable solutions.

This study introduces a novel overlapping-generations model to examine the determi-
nants of agricultural child labor in developing economies, focusing on the complex rela-
tionships between farm size, trade policies, and schooling decisions. Our analysis reveals
a U-shaped relationship between farm size and child labor prevalence, driven by opposing
income and substitution effects. For smallholder farmers, an increase in farm size reduces

child labor due to a dominant income effect, as higher income eases the financial burden

IFors [2007] examined the determinants of rural child labor

2Putnick and Bornstein [2015] find a negative relation between child labor and school enrollment in low-
and middle-income countries. Baland and Robinson [2000] argue that there may exist an inefficient excess
of child labor when appropriability problems arise, because parents cannot fully capture the benefits of
their children’s education. This issue is specially aggravated in the case of countries with underdeveloped
financial markets and old-age protection, as children are also demanded for an old-security motive (see
Nugent 1985). In a proposal in tune with Becker and Murphy [1988]’s view of the State as an “aggregate
family,” Conde-Ruiz et al. [2010, Sec.5] demonstrates that an efficient decentralized mechanism to mitigate
the inefficient posed by Baland and Robinson [2000] consists on linking the education provision of the
present generation of children with the future pension receipts received by the generation that funded such
education provision.

3Nankhuni and Findeis [2004] find that Malawian children are significantly involved in resource-collection
work and their likelihood of attending school decreases with increases in hours allocated to this work.

4Some examples are Bangladesh Karim 2006, Bolivia Stocker et al. 2024, Céte d’Ivoire (Food and Or-
ganization 2022 and Nkamleu and Kielland 2006), Ehiopia Harter 2024, Kenya Waceke 2024, or Vietnam
Standen and Falak 2022.



of schooling costs. Conversely, for largeholder farmers, a substitution effect prevails, in-
creasing child labor as the marginal productivity of household labor rises with farm size.
This dynamic is consistent with the “wealth paradox” Bhalotra and Heady [2003], where
land-rich households are more likely to employ child labor, challenging the conventional

poverty-driven narrative of child labor.

The implications of international trade policies are equally nuanced. Trade sanctions,
often proposed to combat child labor by reducing demand for goods produced with child la-
bor, have an ambiguous net effect.” By lowering the terms of trade for agricultural exports,
sanctions increase child labor among smallholder farmers due to a dominant income ef-
fect, while reducing it among largeholders where the substitution effect prevails Grossmann
and Michaelis [2007]. This heterogeneity underscores the need for careful policy design, as
sanctions may inadvertently exacerbate child labor among the poorest households. In con-
trast, trade liberalization can reduce child labor and promote schooling by fostering capital
deepening, either by reducing the rental price of capital or by reducing the relative price
of investment goods Edmonds and Pavenik 2005. However, its direct effect on child labor

through improved terms of trade remains ambiguous, hinging on land distribution patterns.

Our findings offer critical insights for policymakers aiming to reduce rural child labor in
emerging economies. The U-shaped relationship between farm size and child labor suggests
that land redistribution policies that homogenize farm sizes could mitigate child labor preva-
lence. Moreover, a comprehensive trade liberalization strategy that integrates developing
economies into global capital and investment markets —beyond mere agricultural trade— can
enhance human capital accumulation by increasing the returns to education. Institutional
reforms that strengthen property rights and reduce barriers to skilled labor utilization fur-
ther amplify these benefits Espinosa-Vega and Barnett [2005]. Coupled with investments
in school quality and affordability, such policies form a holistic framework to address child

labor effectively.®

This paper also contributes to the literature by providing a unified model that links
land distribution, trade policies, and institutional determinants of child labor outcomes,
offering actionable guidance for policymakers. By highlighting the ambiguous impacts of
trade sanctions and the potential of integrated trade and institutional reforms, our analysis

underscores the importance of tailored, evidence-based strategies to achieve Sustainable

®We can illustrate two recent examples. In 2023, advocacy groups filed a lawsuit against the U.S.
government, urging the enforcement of a 1930s law that prohibits the importation of goods produced with
child labor. The lawsuit specifically targeted cocoa harvested by children in West Africa, arguing that
companies like Hershey, Mars, and Nestlé were benefiting from these practices. In April 2025, several
Us labor groups filed a lawsuit against the federal government for terminating international labor rights
programs aimed at combating child labor. These programs, overseen by the Bureau of International Labor
Affairs, were crucial in enforcing labor standards globally. The cuts were seen as undermining efforts to
combat child labor in supply chains.

For instance, Dammert et al. [2018] analyses the effects of public policies on child labor.



Development Goal 8.7 United Nations and Affairs 2024.

The remainder of the paper is structured as follows: Section 2 reviews related literature,
Section 3 presents the model, Section 4 conducts comparative statics, and Section 5 con-

cludes concludes the paper summarizing the main findings and considering a way forward.
2 RELATED LITERATURE

In this section, we briefly review the literature that related child labor with farm size,

trade openness and sanctions, and the return of education.
2.1 Farm size

Previous related work has debated the extent to which poverty compels child labor and,
challenging this view, the effect that farm size has on (household-farm) child labor in the
presence of failures in the factor markets for land, labor and credit. Regarding poverty and
farm size, Basu and Van [1998] formulated the compelling poverty hypothesis in theoretical
terms —land-poor farmers are more prone to engage in child labor than land-rich farmers—,
and many empirical studies aimed to appraise it. Challenging this hypothesis, Bhalotra and
Heady [2003] posed a wealth paradox —land-rich farmers are more prone to engage in child

labor than land-poor farmers—; accordingly, greater land wealth leads to higher child labor.

Many empirical works have supported this wealth paradoz, where increased household
wealth is positive correlated with higher child labor participation. Bhalotra and Heady
[2003] have found some evidence of the wealth effect in Ghana and Pakistan.” Dumas
[2007] also found supporting evidence of the wealth paradox in Burkina Faso. More recently,
Toh [2018] found evidence that, after land reforms in the 1990s on Vietnam’s rural areas,
households with increased land holdings had higher child labor participation. This study
attributed this finding to the increased opportunity cost of children’s time, leading to more
labor involvement instead of schooling. Shumetie and Mamo [2019] also found that children
from eastern Ethiopia that live in wealthier households —in terms of cropland and livestock—,
spent more time on domestic and farm work, with less time allocated to schooling. Finally,
Hailu and Girma [2022] find that Ethiopian households owning assets such as land and

livestock were more likely to employ children in labor.

Some research has stated that there exists an inverted U-shaped relationship between
farm size and child labor. In particular, Bhalotra and Heady [2003] and Bar and Basu [2009]

"Self and Grabowski [2009] examine the effect of different agricultural technologies on child labor in
India. Although their work is not specifically concerned with child labor, Ruml and Qaim [2021] find that
the increase in contractual agreements between smallholder farmers and agribusiness companies in Ghana’s
palm oil sector fosters saving-labor technologies, and household labor is more affected by labor savings than
hired labor.



argue that, as farms become very large, farmers substitute child labor for paid adult labor.
Using data from India, Basu et al. [2010] test their theory.® Differently from this literature,
our model predicts a U—shaped relationship between family-farm size and the prevalence of
child labor. In our model, farmers do not hire adult workers from the market. We implicitly

assume that their farms are too small for hiring to be possible or profitable.

Drawing on our research and cited studies, we conclude that theoretical arguments
suggest a complex, nonlinear relationship between farm size and child labor prevalence.
Specifically, increasing farm size for low-wealth farmers may encourage sending children to
school and reducing child labor due to a dominant income effect. Conversely, for middle-
wealth farmers, larger farm sizes may lead to increased child labor due to a prevailing
substitution effect, as outlined in our work. However, for high-wealth farmers, further
expanding farm size might reduce child labor by enabling the hiring of external workers,
allowing children to attend school. Empirical evidence supports this complex, nonlinear
relationship. For instance, Oryoie et al. [2017] find that in rural Zimbabwe, household assets
influence child work nonlinearly, with middle-wealth households more likely to withdraw

children from school, modulated by the child’s gender and agro-ecological conditions.

2.2 Trade openness and trade sanctions

The effect of international trade on the incidence of child labor in poor, predominantly
agricultural countries as well as the efficacy of trade sanctions to fight child labor has
stirred a heated debate.” As argued by Edmonds and Pavenik [2005], the effect of higher
international trade openness or trade sanctions on child labor is a priori ambiguous, as it
depends on the magnitude of both income and substitution effects when the price of the

export good changes.

In the present paper, we argue that trade openness modifying the terms of trade has
important distributive consequences for child labor in developing countries and that its net
effect on the prevalence of child labor is ambiguous. Higher international trade openness,
which improves the terms of trade of farmers producing a tradable agricultural good, reduces
the incidence of child labor among land-poor farmers’s children (i.e., among whom the
income effect predominates); conversely, it increases the incidence of child labor among

land-rich farmers’ children (i.e. among whom the substitution effect predominates).

Therefore, according to our model, trade barriers to agricultural imports from African

countries, trade sanctions against agricultural sectors using child labor or even unregulated

8Benali et al. [2018] find that participation in export supply chains positively affects farmers’decision to
hire labor from all age groups in Northern Tanzania.

9Cifarelli [2025] finds that the provision of information regarding the use of child labor in foreign produc-
tion leads to a significant decrease in US imports, not due to any change in price but driven by a reduction
in both US firms’ intermediate input demand and demand by US final consumers.

4



oligopsonistic agricultural markets worsen the terms of trade for developing countries, and
will have different consequences for rich farmers and poor farmers. Although the impact of
trade barriers and sanctions on child labor and schooling is a priori ambiguous, these trade
policies will reduce the poor farmers’ income and will increase the incidence of child labor

among their children.

Other economic models have proposed different channels for trade sanctions to influence
child labor. Grossmann and Michaelis [2007] present a model indicating that while trade
sanctions can reduce child labor by lowering the demand for goods produced with child labor,
trade sanctions may simultaneously decrease household incomes, leading to an increase in
child labor as families seek to compensate for lost income. This suggests that the overall
impact of sanctions on child labor is not straightforward and can vary depending on specific
circumstances. Chatterjee and Ray [2016] developed a general equilibrium model indicating
that trade restrictions can alter the supply of child labor, depending on the utility functions
of parents and the structure of the economy. Ranjan [2001] argues that, if farmers face
credit constraints, then higher openness to goods exported by developing countries might
reduce child labor and, consequently, trade sanctions against developing countries will not

be an effective policy tool to fight child labor.

Differently from this literature, we contend in this paper that the impact of trade open-
ness on child labor extends well beyond the ambiguous effects driven by changes in the terms
of trade. In particular, external openness leading to reductions in the interest rate or in the
relative price of investment, clearly reduces child labor and increases schooling. The reason
is that capital deepening, fostered by reductions in the interest rate or the relative price of
investment, increases productivity in the modern sector and thus encourages schooling by

increasing the expected returns to education.

There is a large body of empirical literature examining the relationship between child
labor and trade openness and sanctions. Using cross-country data, Cigno et al. [2002] finds
that international trade slightly reduces child labor, or has no effect. Neumayer and de Soysa
[2005] find that countries that are more open to trade and have higher levels of foreign direct
investment also have a lower incidence of child labor. Their result holds for various measures
of child labor, including labor force participation rates and school attendance. Similarly,
Ugarte et al. [2023] find that as gross exports increase, child labor declines. This relationship
holds even after controlling for income effects, suggesting that the reduction in child labor
is not solely due to higher incomes but also to other factors associated with increased trade
openness. Edmonds and Pavenik [2005] find that an increase in the export price of rice in
Vietnam led indeed to a significant decline in child labor, particularly in households that
are net producers of rice. However, Lin [2022] finds that increased agricultural exports can

lead to a reduction in school attendance and an increase in child labor, as higher demand



for agricultural products raises the opportunity cost of schooling.’

2.8 Returns to education, capital deepening and institutions

The literature have also emphasized the influence of the costs and expected returns
to education on child labor. Psacharopoulos and Patrinos [2004] provide a comprehensive
review of the returns to investment in education, highlighting the importance of human
capital. These authors note that while the returns to education are generally positive, they
vary across countries and depend on factors such as the level of education and the economic
context. Their findings suggest that in environments where the returns to education are
low, families may be less prone to invest in schooling, thereby increasing the likelihood of
child labor.!' Espinosa-Vega and Barnett [2005] argues that removing barriers to capital
accumulation would not only lead to economic growth but also enhance human capital

accumulation by reducing the incidence of child labor.

In our model, the incidence of child labor in agriculture depends crucially on the returns
to education. These returns depend on labor productivity in the capital-intensive sector.
This entails that policies that encourage capital deepening reduce child labor. In addition,
the returns to education depend on the opportunities available to educated children as
adults. Thus, barriers to entrepreneurship contribute to increased child labor. Finally, the
incidence of child labor is higher in environments that make it difficult to appropriate the
returns to education. Therefore, institutional frameworks that protect property rights and
enforce contracts will discourage child labor. It is largely recognized that poor countries
have worse formal institutions securing property rights than rich countries (see, for example,
Shirley 2005). Moreover, business regulations are more and worse in poor countries than
in rich countries and countries with heavier regulation of entry have higher corruption and
larger unofficial economies, but not better quality of public or private goods (see Djankov
et al. 2002).12

3 THE MODEL

We consider a small-open, overlapping-generations dualistic developing economy where
domestic households cannot borrow. Time is discrete and there is an infinite time horizon.

Individuals live for three periods: in the first period (childhood), individuals go to school or

10See also Maskus [1997], Basu and Van [1998], Brown [2000], Dixit [2000], Baland and Robinson [2000],
Ranjan [2001] and Bommier and Dubois [2004].

HEmerson and Knabb [2006] focus on the importance of differences among households in the expected
returns to education to understand the incidence of child labor.

12Using cross-country data, del Rio [2018] assesses the losses of output and consumption caused by

predation. This paper shows that these losses are higher in poor countries than in rich countries (see also
del Rio 2021).



work in the household farm; in the second period (adulthood), each individual works, has
one child, decides if her child works or goes to school, consumes and saves for retirement;
in the third period (retirement), individuals do not work and each consumes her previous
savings, capitalized at a prevailing interest rate. The domestic economy has an agricultural
(traditional) sector and a modern sector. The agricultural sector is composed of farms with
different land sizes, and engages all unschooled adults and some children. The modern sector
engages only adults who have gone to school in childhood, uses physical capital, and work
for a perfect competitive firm. There are two types of household: household-farm household
and modern-sector household. Each household is comprised by a single adult and a single
child. Children who attend to school obtain human capital that allows them to open firms

in the modern sector as adults.
3.1 Prices

The modern good is the numeraire in the model (py; = 1). In this small-open economy,
the price of the traditional tradable output (pa), the price of the capital good used in
the modern sector (p;), and the interest rate (i) are all exogenous and constant. The
consumption good is a composite commodity, a mix of agricultural and modern goods,
¢c=C (A, M), where A is the consumption of agricultural good, M is the consumption of
modern good. The aggregate function C is a homogeneous of degree 1 function, and the
consumption good is increasing in both goods (i.e., C; > 0 and Cy > 0).'* The consumption
price index is pc = P (pa, pay) such that pcc = paA+py M, where the aggregation function
P is a homogeneous of degree 1 function satisfying P, > 0 and P, > 0. The consumption
price index is constant because p4 and p); = 1 are also constant. The rental price of physical
capital is constant and equals its user cost, p;(i + d) with 0 < § < 1 being the economic

depreciation rate of capital.
3.2 Household Income

Agriculture sector. Each household farm is comprised by a single adult and a single child.
The adult works, and the child may either go to school (e; = 1) or work in the farm with
his parent (e; = 0). The output of the farm is

al ) 1 ife, =1
M7€ = . )
' q(p)=Q+n)p ife,=0

13 An example of aggregator C' is the Dixit-Stiglitz aggregator.



where 0 < n < 1, meaning that a child’s contribution to output is lower than an adult’s
contribution. The land size of each farm is heterogeneous, and belongs to the interval
i € (po,00), with pg > 0. The adult farmer is the owner of the farm, so she accrues the

household income paq (e, i), being pa the price of the agricultural good.

In the case a child who does not go to school (e; = 0) and works in her parent’s farm, then
he gets no stock of modern human capital but inherits the family farm when he becomes an
adult. In the case a child who goes to school (e; = 1) and does not work in the farm leads,
then he will not inherit his parent’s farm, his parent must finance a schooling cost of y > 0,
and he gets em units of modern human capital in his adulthood, being 7 > 0 the quality
of school he attends and € > 0 being her talent drawn from an heterogeneous distribution
satisfying F (¢) = 1.

Both farm size p and talent € are heterogeneous among dynasties, but constant across
generations within a dynasty. Therefore, each dynasty is characterized by a pair (u,e).
Observe that the parameter i has been called farm size, but it could also reflect the quality of
the land owned by the farmer, or any other idiosyncratic feature influencing the productivity
of the farm’s (adult and child) labor; in a similar way, parameter € has been considered to
represent talent, but it actually reflects any feature of a dynasty that might influence the
effect of schooling on adult productivity. The dynasty-specific productivity of schooling
might vary among dynasties depending on the region of the country, the ethnic group, or
the income class an individual belongs to or depending discrimination certain groups face
in the labor market(see Emerson and Knabb 2006). Therefore, the distribution of € can

reflect the distribution of opportunities across dynasties.

Modern sector. Each household working in the modern sector is also comprised by a
single adult and a single child. The adult works, and the child always attend to school. A
school-educated adult opens a firm in the modern sector, with the quantity of firms given
by the adult’s modern human capital, er. Opening any firm requires to pay a fixed entry
cost A > 0. This parameter reflects the costs of overcoming any barrier —regulatory or not—

in which a new entrant must incur to open a firm.

Each firm in the modern sector produces f(k;) units of output, with k; being the physical
capital used by the firm, and suffers expropriation of a fraction of its output 0 < 7 < 1
due to predatory activities carried out by government officials or other agents. The risk of
expropriation is present in the modern sector, but not in the traditional agricultural sector.
This reflects that formal institutions securing property rights do not work correctly in the
agricultural sector and, instead, informal institutions play this role in the traditional agricul-
tural sector.'* The parameter 7 could simply be a tax rate on output in the modern sector

4Benson [1989] shows that customary law successfully defined and enforced property rights in primitive

societies. Ensminger [1997] discusses the role of informal rights to land in Africa, while Maclean [2010]
analyzes the role of informal institutions in Ghana and Céte d’Ivoire.



of the economy. There is empirical evidence that agriculture is lightly taxed across much of
the developing world today, although it contributes substantially to GDP.'® The production
function satisfies Inada conditions, including that the marginal product of physical capital
is positive and decreasing on capital (f'(k:) > 0, f”(k:) < 0). Firms in the modern sector
take prices as given and maximize their profits after predation, (1 —7) f (k;) — pr(i + 0)ky,
then optimally hiring physical capital until the value of its marginal product after predation

equals the common rental price,

(1 =7) f'(ke) = pr(i + 0). (1)

It follows that capital per firm is constant, k = f'~ (p;(i + §)), and the firm profits before

predation are simply given by
w= f(k) = kf' (k). (2)

Income of an adult in the modern sector depends then on profits per firm —net of the entry
costs if she is a new entrant— and his modern-specific human capital ewr. In notation, his
income is given by ((1 — 7) w — Aji)em, with j; = 1 if the individual is a new entrant in time
t and j; = 0 otherwise. It is assumed that the firm profits after predation exceeds the entry
costs, (1 — 7)w > A; otherwise, there exists no incentive to open firms. The average private
return rate of modern human capital for a new entrant equals the average number of firms

times the profits per firm after predation and payment of the entry costs,
re =[(1—7)w— \m. (3)

Proposition 1 The average private return rate of modern human capital for a new entrant,
re, 1S a decreasing function of the relative price of investment, py, the interest rate, i, the

economic depreciation rate of capital, 0, the entry costs, \, and the predation rate, T

Proof. Proposition 1 follows from (1), (2) and (3) taking into account that f’(k;) > 0 and
f"(k) <0. m

To summarize the sources of household’s income: earnings of an adult of generation ¢
depend on the sector (s) in which she is working. If she is working in the traditional sector
(s = A), then her net income (net of schooling costs if the children go to school) depends on
(i) the price of the traditional good (pa); (ii) on the size of her farm (u); (iii) on whether her
child goes to school or works in the farm (e); and, (iv) on the cost of sending the children
to school (x) in the case the child attends to school. If the adult is working in the modern
sector (s = M), then her income depends on (i) her (modern) human capital —given by
her talent (¢) and the quality of the school she attended (7)—; (ii) the cost of entering the

15Gee, for instance, Bird 1974, Khan 2001, OECD 2020, Rajaraman 2005, and Stewart-Wilson and Waiswa
2021.



modern sector provided she is a new entrant (j; = 1); (iii) the return rate before predation
of modern human capital (w); and, (iv) the predation rate in the modern sector (7). In our

notation, an adult of generation ¢ receives an income net of schooling costs, I;, given by:*¢

t\2s <y My Jty Gt It<M,€,jt):[(1—T)w_)\jt]8ﬂ-_x ifs=M

3.8  Preferences and household consumption

Our model allows for intergenerational altruism, such that each adult of generation t is
concerned not only with her own consumption ~both as adult ¢; ; and as retired ¢y ;11— but
also with the real income of her child I;/p.. In particular, the adult’s utility is determined
by two multiplicative factors: a selfish component u, and an altruistic component that

discounts the child’s real income as adult,'”

U(erg, 2441, Liv1 /pe) = u(er s, cae01) (Liga /), (5)

where 0 < 0 < 1 is the degree of altruism and u is a homothetic function, u; > 0, uy > 0,
ujp < 0, and w9y < 0. At each period, there is a subsistence level of consumption (c,,).
If an adult’s consumption is less than the subsistence level of consumption, then both
the adult and the child die and the dynasty disappears. The model abstracts from child
consumption to increase tractability. A retired person consumes what he has saved in
adulthood, consumption in retirement at time ¢ + 1, ca+41, is the capitalized value of her

saving at time ¢,
Pe2t+1 = (L4 0)(I — peciy). (6)

To maximize intertemporal utility (5) subject to the intertemporal budget constraint (6), an
adult equals the marginal relation of substitution between present and future consumption

to the gross interest rate,
Uy (Cl,t, C2,t+1) .
— =1+,
U2<Cl,t; C2,t+1)

which is the Euler condition of the household maximization problem.

Because of preferences are homothetic, the Euler condition allows to define adult and
retirement consumptions as functions of the interest rate and income, ¢;; = (1 + 4)L;p. "

and, combining her intertemporal budget constraint (6), consumption when old-adult results

16Recall that adults in the modern sector always send their children to school, as argued below.

1"Therefore, we do not consider a Beckerian dynastic altruism (i.e., a concern for the well-being of the
child), but non-dynastic altruism which is also frequently used in the economic literature. Pioneering works
considering non-dynastic altruism are Arrow [1973] and Dasgupta [1974]. More recently, see Doepke and
Tertilt [2016]. Frempong and Stadelmann [2021] investigated how parental risk preferences influence child
labor decisions.
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in coy1 = (1414)[1 —c(14)]Lp, . For a given interest rate, both consumption as adult
and consumption as retired are proportional to adult income. The utility function (u)
evaluated in the optimum is a linear function of income because u is a homothetic function,
u(cry, capr1) = v(1 + i)Lpt, where v > 0 and v” < 0. Therefore, the indirect utility

function of an individual becomes
V(L+4,1,Tp) = o(1+4)p, TFLI7 . (7)
3.4 Schooling Decision

For an adult farmer to send her child to school, it is a necessary condition that the net
income she can generate with the children attending school, pau — x, is at least equal to
subsistence income, p.c,. This means that for a farmer to be able to send her child to

school her land size needs to be above a minimum threshold, u > u,,, where

Pecm + X
o (8)

Hm =

Proposition 2 The minimum threshold of the farmland, p,,, is a decreasing function of

the relative price of the agricultural good (pa), and an increasing function of the schooling

costs (x).

Proof. The consumption price index is p. = P (ppy,pa), which implies that 5—2 =P (1%17 1)
because P is a homogeneous of degree 1 function. Moreover, (i) 5—: is a decreasing function of pg
because P; > 0. Proposition 2 follows from (i) and (8). m

We will assumed that there exists households above the subsistence income in the pres-
ence of child labor; that is, households are in a subsistence child-labor trap. In our notation,
being the size of the smallest farm o > 0, we will assume that g < g, (at least one farm
is below subsistence level in the absence of child labor) and that (1 4+ n)ug > pecm/pa (but

this farm reaches subsistence level in the presence of child labor).

An adult farmer sends her child to school if both the household income exceeds the
subsistence (@ > p,,) and sending the child to school increases her overall utility of the

adult, accounting for her intergenerational altruism. In terms of the indirect utility function
V(]' + 2.7 ]t(Aa Hs 1)a It+1(M7 &, 1)) 2 V<1 + i7 It(A’ H, 0)7 ]t+1(A7 H, €t+1))7

this means that an adult farmer above subsistence income sends her child to school if the in-
crease in altruistic utility derived from the higher future income that the child will receive as
a schooled adult in the modern sector more than offsets the decrease in selfish utility derived

from the lower present parent’s consumption due to the absence of the child’s production
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contribution, together with the direct cost of sending her child to school. More specifically,
a farmer above subsistence income will send her children to school if the talent (resp. farm
size) of her dynasty is high (resp. low) enough to obtain a positive net contribution to her
total utility.

From the indirect utility function (7) and the household income equation (4), the above
condition implies that the sufficient condition for a farm household to send her child to

school is

re€ — X Topalltn)p
pad(p, erv1) —ep1X] — pap— X
Depending on the parent’s expectation on the schooling decisions of her offspring, multiple
equilibria can exist. However, given that in the equilibrium with unschooled offspring,
not sending her child to school (e;1; = 0) turns out to be Pareto dominates all other
equilibria, we will pick this equilibrium. Therefore, a parent from a farm household above
the subsistence income will send her children to school when the discounted relative benefits
of a child attending school exceed the relative benefits for a parent from having his child
work in the farm; that is, when talent exceeds a minimum threshold that depends on the

farm size, € > €, (1)

e (1) = ([pA(1+77)U] J)U+X 7,6—1’ (9)

pPap —X

and satisfies that (i) it is a continuous and strictly convex function; (ii) lim,_,,,&m (1) = 00,

where p; = P—XA < s (i) limy—ocem (1) = 00, (iv) it is a decreasing (resp., increasing)
e (i) < 0 (resp., > 0) if and only p < p* = X% (resp., 4 > p*). The threshold (9)

pAa O
states that the minimum talent required for the adult farmer to send her child to school

is relatively high when: (1) the average private return rate of modern human capital for a
new entrant (r.) is low, and (2) the explicit cost of schooling x is high or the implicit cost
(in terms of lost farm output) pa (1 +7) p is high.

It must be pointed out that only some farmers send their child to work and not to school.
Differently, an adult in the modern sector always sends her child to school because if the
child does not attend school then the he will obtain a positive income when adult, and hence
his parent will not accrue any altruistic utility from her child’s income.

The following proposition establishes which agriculture dynasties send their children to

school.

Proposition 3 Adults in the agricultural sector send their children to school if and only if

they belong to dynasties with (¢, 1) such that and € > €, (1) and p > i, where e, (1) =
{((m(lw)u)”")l/a I X} = and ju, = Bentx

PAp—X pa
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Proof. Proposition 3 follows from (8) and (9). m

Figure 1 illustrates the regions of the distribution of (u, ) for which children go to school
or work. Area I in Figure 1 depicts the poor farmers immerse in a subsistence trap who
would like to send their children to school, but whose income is too small to confront its
costs. Areas II and III depict farmers whose children are not talented enough to send them
to school. However, farmers in Area II are immerse in a subsistence trap, while farmers in
Area III are not. Finally, Area IV depicts farmers who are not in a subsistence trap and

whose kids have enough talent to send them to school.

€
Working Schooling
! v e=¢(1L)
Working Working
11 I11
Lo Hm 8

Figure 1: Schooling vs. Working

4 COMPARATIVE STATICS

In this section, we perform some exercises of comparative statics in order to understand
how the exogenous variables influence the school-labor decision. First, we analyze the
relationship between the farmland size (or its productivity) with schooling and child labor,
and find that this relationship is not monotonic. Second, we show that trade sanctions that
alter the price of the agricultural tradable good affect differently the decisions of small and
large farmers. Specifically, a decrease in the price of the tradable agricultural good increases
child labor among poor farmers, while it decreases child labor among rich farmers. Finally,

other results of comparative statics are established in Proposition 6.
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4.1 The farmland size

The following Proposition 4 states that, provided the conditional distribution of ed-
ucational talent given the farmland size is non-degenerate, the relationship between the
probability for a child to be a child laborer and the farm size is not monotonic; specifically,

it is U-shaped (see Figure 1).

Proposition 4 Let F(g; 1) be the conditional distribution function of educational talent for
each given the farmland size. If F'(e; ) > 0 for all e, then it is satisfied that F(e,,(pz); po) >

F(em(p); 1) for any pu and po greater than 2 (p1, pe > <), provided it is hold either

pa
< po < pf = 5T or iy > py >yt

Proof. Proposition 4 follows from Proposition 3 and Figure 1. =

An increase in farmland size has two opposite effects on the schooling-labor decision: an
income effect and a substitution effect. The income effect tends to reduce child labor because
as the farm size increases, farmers can achieve the same level of income with less child labor,
and schooling is relatively less expensive. The substitution effect tends to increase child labor
given that, as the farm size increases, the marginal product of (child) labor increases, then
also increasing the incentive to employ child labor.

According to our model, the income effect predominates for small farmers, while the

substitution effect predominates the larger the farm. In particular, according to our model,

X 14a
pa o’

farm size makes them more prone to send their children to school; differently, farmers with

farmers with farmland size p below a threshold p* = find out that an increase in
farm size p above this threshold p*, find out that an increase in farm size makes them less
prone to send their children to school.

In our model, in the absence of schooling costs (x = 0), the substitution effect predomi-
nates for any level of farm productivity and child labor is strictly increasing with the size of
the land. This result stems from our assumption concerning the child productivity in any
farm is a linear function of the farmland size (i.e., the farm output with the child working
is ¢(u) = p+ pm). This assumption could be replaced by a more general assumption: the
productivity of a child in the farm is a concave function of the farmland size. For instance,
it could be assumed that ¢ (1) = p + 0™, where § > 0 and 0 < x < 1. In this case, the

minimum threshold of talent is given by

(pap (1 + 07\
Em (,LL) - ( A pAlu — X ) + X Te_l,

and the relationship between the threshold of talent and the farmland size will still be

U-shaped even the explicit cost of schooling are null. In particular, if y = 0, then the

_g_

relationship between the €, and p is U-shaped provided x > 2.
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Moreover, we could assume a general technology ¢ (1) = p+ 2z (), being z (u) the child’s
contribution to output that satisfies (i) it is an increasing and concave function of the land
size of the farmer (2’ (1) > 0 and 2" (1) < 0), (ii) it is lower than the the adult’s contribution
to output (i.e., lim, oz () = 0 and lim, 02" (1) = p < 1), and (iii) it is bounded (i.e.,
lim, ooz () = n > 0). These properties of the function z (u) implies that ¢’ (n) > 1,
q" (1) <0, limu—oq () =0, lim,_0q' (1) = 1+ p > 1, and limy,_,o0q () = co. With this
more general formulation, the analysis holds similar to that already carried out and the
qualitative conclusions remain unchanged. Yet, we have preferred to retain the linearity

hypothesis of ¢(u) in order to keep the analysis as simple as possible.
4.2 Trade sanctions

Trade sanctions reduce the relative price of the tradable agricultural good. The effects

are displayed in Figure 2 and summarized in the following Proposition 5. of

Proposition 5 There exists a farm size ji > p,, beyond of which ae#g”) > 0 (resp. below

p Oem (1)
of which =55 < 0).

Proof. Proposition 5 follows from Proposition 3 and Figure 2. =

A decrease in the price of the agricultural tradable good (p4) has two opposite effects
on the schooling decisions. On the one hand, a substitution effect impels farmers to send
their children to school as the relative return of working in the farm decreases vis-a-vis that
of working in the modern sector. On the other hand, an income effect impels farmers to
put their children to work because schooling is now relatively more expensive with regard
to their income. The substitution effect predominates among the rich farmers (with large
farms) and the income effect predominates among the poor farmers (with small farms).
Moreover, an decrease in the relative price of the tradable agricultural good (pa) reduces
the value of the land and strengthens the subsistence constraint (8) (see Proposition 2),
leading some farmers into of the subsistence trap, hence encouraging them to increase the
demand for child labor.

Consequently, a decrease in the price of the tradable agricultural good (p4) increases
child labor among poor farmers, while a decrease among rich farmers has a priori an am-
biguous impact on child labor and schooling. The net effect depends on the distribution
of land among farmers and on the conditional distribution of educational talent given the
farmland size among their children.

Proposition 5 has at least one clear and interesting economic policy implication: trade
sanctions against countries where child labor is prevalent have an ambiguous effect on child
labor; they may increase or decrease child labor, but trade sanctions will definitively increase

child labor among children of poor farmers.
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Figure 2: The effect of a change in the price of agricultural output

4.8  Other exogenous variables

The following Proposition 6 summarizes how changes in different parameter of the model
(namely, increasing the expected returns to education or decreasing the explicit or implicit
costs of education) increase schooling an reduce child labor. The proposition also establishes

the effect of an increase in the degree of altruism (o) on schooling and child labor.

Proposition 6 The following holds: (i) The talent threshold function e,,(p) decreases after
an (exogenous) increase in school quality (m) and the degree of altruism (o); (i) The talent
threshold function e,,(1) increases after an (exogenous) increase in the interest rate (i), the
relative price of investment (py), the economic depreciation rate of capital (9), the direct cost
of school (x), the predation rate (T), the average productivity of children in farms (n — 1),

and the entry costs in the modern sector ().

Proof. Proposition 6 follows from Proposition 1 and Proposition 3. m

According to Proposition 6, an increase in the schooling quality (7), a decrease in the
interest rate (i), the relative price of investment (p;), the economic depreciation rate of
capital (J), the predation rate (7), or the entry costs in the modern sector (\), provokes
an increase of the expected private return rate of modern human capital for a new entrant
in the modern sector; consequently, it incentives schooling and discourages child labor. A
decrease in the schooling costs (), or a decrease in the average productivity of children in
farms (n — 1), incentives schooling and discourages child labor because the explicit costs or

the implicit costs of schooling decrease. Moreover, a decrease in the schooling costs also
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fosters schooling because eases the subsistence constraint. Finally, according to Proposition
6, an increase in the degree of altruism (o) incentives schooling and discourages child labor
because the discounted return rate to education increases.

Proposition 6 has two significant implications. On the one hand, it implies that the
incidence of child labor does not only rely on the international terms of trade, but also on
the determinants of capital intensity. In particular, international openness fostering capital
deepening (e.g. via changes in the interest rate or in the relative price of capital goods) also
impact on schooling and child labor because the expected return rate of schooling increases.
On the other hand, it highlights that both reducing barriers to human capital and reducing
the risk of expropriation, also contribute to increase the expected private return to schooling
and, hence, encourage schooling and discourage child labor. Therefore, strengthening the
protection of property rights and improving business regulations cannot only foster economic

growth, but also reduce child labor in the agriculture sector.
5 CONCLUSION

This study employs an overlapping-generations model to investigate the determinants
of agricultural child labor in developing economies, with a focus on land distribution, trade
policies, and schooling decisions. Our findings reveal a U-shaped relationship between farm
size and child labor prevalence, driven by a dominant income effect reducing child labor
among smallholders and a substitution effect increasing it among largeholders. This dy-
namic is consistent with the wealth paradox, where land-rich households are more likely
to employ child labor. Trade sanctions, by worsening terms of trade, increase child la-
bor among smallholders while reducing it among largeholders, resulting in an ambiguous
net effect contingent on land distribution. In contrast, trade liberalization fosters capi-
tal deepening, enhancing returns to education and reducing child labor, particularly when
developing economies integrate into global capital markets.

These findings carry significant policy implications. The U-shaped relationship suggests
that land redistribution policies promoting equitable land distribution can effectively reduce
child labor by mitigating extreme disparities in farm sizes. Comprehensive trade liberaliza-
tion, encompassing access to global capital and investment markets, is crucial for increasing
human capital accumulation and curbing child labor. Additionally, institutional reforms
that strengthen property rights, reduce barriers to skilled labor, and enhance school quality
and affordability are essential complements to these policies. For developing countries inte-
grating into global agricultural supply chains, our results underscore the need to consider
land distribution patterns, as trade-induced changes in terms of trade can either exacerbate
or alleviate child labor depending on farm size heterogeneity:.

Future research could explore the role of gender-specific factors in child labor decisions,

17



given evidence of differential impacts by gender, as seen in rural Zimbabwe [Oryoie et al.,
2017]. Incorporating credit market imperfections explicitly into the model could further
elucidate the constraints faced by smallholders. Additionally, empirical studies testing the
U-shaped relationship across diverse agrarian economies would strengthen the generalizabil-

ity of our findings and inform tailored policy interventions.
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