
Financial Access or Price Premiums? A Nuanced View into
Improving Farmer Welfare and Reducing Child Labor in
Commodity Supply Chains

Andre P. Calmon, Andreas K. Gernert, Dan A. Iancu, and Luk N. Van Wassenhove

Abstract Millions of smallholder farming households engaged in the production of agricultural commodities
grapple with poverty and resort to their children’s labor to boost production and enhance their living condi-
tions. In response, governments, commodity-buying firms, micro-finance institutions, and non-profits have
initiated various interventions to improve household welfare and mitigate child labor, but the effectiveness of
these interventions remains uncertain. Drawing inspiration from cocoa supply chains, we propose a model
that captures a farming household’s need to secure basic subsistence, alongside its decisions on borrowing,
saving, consumption, and the reliance on child labor for farm production. With this model, we evaluate the
effects of common financial interventions, including improved access to credit and savings and the imple-
mentation of price premiums, examining their impacts on household welfare, immediate consumption, and
child labor usage. Our analysis reveals a complex landscape: improved access to credit can either decrease or
inadvertently increase child labor, depending on whether households borrow for subsistence or discretionary
expenses. Conversely, enhancing access to savings invariably curtails child labor but might simultaneously
depress household consumption. Furthermore, price premiums can effectively diminish child labor usage
only when they are significantly large; otherwise, they may inadvertently incentivize increased child labor.
These results highlight the dual-edged nature of financial interventions and underscore the critical need for
tailoring strategies to the specific operational dynamics of farming households, ensuring interventions do not
inadvertently exacerbate the issues they aim to resolve.
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1 Introduction

Child labor is a profound challenge that continues to impact individuals and communities across many
value chains. Over 80 million children in Sub-Saharan Africa are engaged in child labor, with a majority
of them doing hazardous agricultural work.1 Although child labor has decreased in most of the world, the
proportion of children engaged in child labor in Sub-Saharan Africa has grown over the last few years and
is expected to continue growing over the next decade [52]. Child labor is a particularly serious problem
in the cocoa supply chains of Côte d’Ivoire and Ghana, where nearly 1.5 million children, or over 40% of
children in cocoa-producing households, engage in hazardous child labor in cocoa farms [49]. Although the
labor occurs primarily on family farms and contributes significantly to the household labor force [41, 47], its
repercussions are profound, exposing children to dangerous working conditions, hampering their educational
opportunities, and feeding a perpetual cycle of poverty and underdevelopment [10]. Moreover, the practice
contradicts several international labor standards, raising ethical concerns in global trading networks [31].

The underlying causes of child labor in commodity supply chains are varied and complex. For example,
cocoa-producing households often face food insecurity and scarcity of basic goods, which compels children to
work to ensure basic subsistence [30]. Additionally, the lack of modern equipment and the limited availability
of hired labor can perpetuate the practice even in households that are beyond basic subsistence, as they seek
to improve their productivity and increase their cocoa income [40, 53, 23, 21]. Other factors like inadequate
access to quality, affordable education or health facilities can exacerbate the situation by leaving children
with few alternatives to farm labor [55].

In response, many interested parties have launched a range of interventions to address some of the
underlying root causes of child labor while ensuring the economic prosperity of smallholder farmers. Two
such examples, which we discuss more extensively in this chapter, include facilitating financial access
(specifically, by offering loans with lower interest rates or savings accounts with higher interest rates) and
paying a price premium for the smallholders’ farm output. Facilitating financial access has been a priority
for microfinance institutions, development banks, and governments in numerous developing economies, with
many interventions specifically aimed at curbing child labor [26, 48]. Paying price premiums – particularly
for responsibly produced goods – has long been advocated by NGOs and governmental agencies, and buyers
of commodities like palm oil, coffee, or cocoa have been increasingly collaborating with certification bodies
on their implementation [5, 25]. Our research is, in fact, motivated by collaborations with the International
Cocoa Initiative (ICI, a non-profit organization) and Tony’s Chocolonely (a chocolate manufacturer), which
are spearheading many of the efforts to combat child labor and improve the livelihoods of cocoa farmers in
Ghana and Ivory Coast [1, 51].

These interventions share a common goal – to alter the circumstances that farmers face, thereby reducing
the incentives for and necessity of child labor – but their effectiveness remains in many cases inconclusive
[47]. For example, improving farmers’ access to credit might alleviate the financial burden, but it could also
increase investments in agricultural activities and inadvertently increase child labor. Similarly, higher cocoa
prices could raise the marginal value of each farm’s output and incentivize more child labor during harvest
seasons. As a result, practitioners, NGOs, and academics have emphasized the need for research that sheds
light on the tradeoffs and the effectiveness of interventions that address child labor [42].

With this motivation, we develop a general model to examine the impact of financial access and price
premiums on a smallholder household that produces and sells an agricultural commodity in a global value
chain. The household faces immediate liquidity constraints and consumption constraints (related to meeting
basic subsistence), as well as uncertainty of its future farm production. To meet its immediate consumption,

1 This includes working with sharp tools, carrying heavy loads, or working with agrochemicals.



Financial Access or Price Premiums? 3

the household can borrow money at a predetermined interest rate, and it can also accrue interest on its savings,
albeit at a potentially different interest rate. The household decides its immediate consumption, how much
to borrow and save, and how much child labor to use on the farm. Child labor incurs a disutility but can
improve the future farm output and, thus, the income generated by selling it. The household’s objective is to
maximize a combination of immediate utility (tied to its immediate consumption and its use of child labor)
and expected end-of-season value (tied to its financial position after producing and selling its farm output
and paying back its loans).

We use the model to examine three interventions and quantify their impact on the household. We consider
two measures of financial access: improved access to credit (through a reduction in the interest rate for
borrowing) and improved access to savings (through an increase in the interest rate accrued on savings). And
we consider price premiums in the form of an increase in the per-unit price paid to the household for its farm
output. We quantify three metrics of interest of the household, namely its total overall welfare, its immediate
consumption, and its child labor use.

We find that improved access to credit increases the household’s overall welfare and its immediate
consumption, but its impact on child labor is subtle and critically depends on the purpose of the borrowed
funds. For an extremely poor household that is forced to borrow to support basic subsistence, improved access
to credit lowers the reliance on child labor by alleviating the household’s substantial debt burden without
increasing its incentives to consume. In contrast, a household that borrows to support discretionary spending
consumes more when loans become cheaper, and its use of child labor increases to offset the added financial
burden from the larger consumption.

Improved access to savings also increases welfare and never increases child labor use, but has a more
complex impact on the household’s immediate consumption. Because a higher interest rate on savings means
that the household could save less and consume more without affecting its future financial status, we find
that in some cases, the household will increase its immediate consumption. But a higher interest rate on
savings could also constitute an attractive financial opportunity, so the household might prefer to reduce its
immediate consumption and set more money aside. Importantly, improved access to savings would not help
the poorest households, which borrow and cannot afford savings in the first place.

Lastly, earning a higher price for its output also increases the household’s welfare and consumption, but
the impact on child labor is again nuanced. When the premium is not very large, it creates a complementary
effect by increasing the marginal value of labor and thus leads to more child labor on the farm. In contrast, a
sufficiently large price premium leads to a reduction in child labor, irrespective of whether the household is
borrowing or saving; but the premiums required can be very large (and, in some cases, infinite).

Our findings thus reveal a complex landscape where no single intervention is best, and all interventions
have positive as well as negative aspects. This underscores the importance of detailed analyses to understand
the impact of other interventions and the need to tailor interventions to each household’s specific operational
and financial context.

The remainder of the chapter is structured as follows: §2 positions our results in the context of related
academic literature and industry white papers; §3 outlines our analytical model; §4 formalizes our results and
discusses our findings; finally, §5 discusses managerial and policy implications, and outlines a few directions
for future research.
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2 Literature Review

Studies have shown that child labor in agriculture, particularly in demanding industries like cocoa farming,
is associated with higher school dropout rates, lower educational attainment, and compromised physical
and cognitive development (see Ibrahim et al. [29] for an extensive literature review). For instance, Beegle
et al. [10] utilize data from Vietnam and an instrumental variables strategy to document significant negative
impacts of child labor on school participation and educational attainment. Bhalotra and Heady [11] find that
children tend to work more in households with more land due to market failures for labor, land, and financing.

There are decades of economics literature that examines policies to reduce child labor [9, 7]. Doepke
and Zilibotti [20], Maffei et al. [38], and Dessy and Knowles [19] examine the effects of child labor bans,
increased punishment of child labor, and mandatory schooling on a household’s usage of child labor. In a
model that captures savings for adults and bequests to children, Baland and Robinson [6] show that stricter
child labor policies can lead to Pareto-Improvements. Basu et al. [8] show that establishing functioning labor
markets can help to reduce child labor. While these papers focus on governmental policies or labor market
interventions, we complement them by studying financial interventions and their effect on farming operations.

Several empirical studies focus on the effect of access to finance on child labor and price subsidies.
Edmonds and Theoharides [22] and Hossain [28] used data from randomized control trials to analyze
the effects of microcredits on child labor in Bangladesh and Vietnam, respectively. They find that such
microcredits, which can be used for investments in various productivity-increasing purposes, lead to more
child labor. The same is observed in Hazarika and Sarangi [27] who based their empirical study on the
1995 data drawn from the Malawi Financial Markets and Food Security Survey, in which hundreds of rural
Malawian households were surveyed [27]. Similarly, Jacoby [32] finds in the 1994 Peruvian Living Standards
Survey that child labor is more likely in households that borrow. Our work complements and provides
nuance to these studies by showing that cheaper capital can decrease child labor use for extremely poor
households while increasing child labor in households that borrow for discretionary consumption, even when
the borrowed capital is not used to improve productivity. Baland and Robinson [6] show that a household’s
inability to borrow may lead to increased child labor relative to the socially optimal level; in contrast, we
show that child labor may actually increase even further when credit becomes cheaper. Luckstead et al. [37]
calibrate a smallholder farm model and estimate that a 2.81% cocoa price premium would eliminate the worst
forms of child labor; yet, our model that captures intertemporal wealth transfers via borrowing and savings
calls for caution when it comes to small premiums.

In the analytical models by Ranjan [45] and Jafarey and Lahiri [33], household heads may borrow in
varying degrees for consumption. These papers show that poverty, in combination with the absence of credit
markets, leads to child labor and less education. While Ranjan [45] shows that child labor may reduce
household welfare and proposes other interventions, Jafarey and Lahiri [33] compares access to local credit
markets and access to perfect international credit markets concerning their effect on child labor. Ranjan [46]
examines the influence of a household’s initial budget and the wage children can earn on a household’s
reliance on child labor. Our paper complements Ranjan [45], Ranjan [46], and Jafarey and Lahiri [33] in
several ways. First, our operational model is significantly more general and allows for a stochastic outcome
from using child labor that could even have negative marginal value in some states of the world; this is
important in settings like those motivating our study, where child labor is used to produce commodities
that are later sold to generate income. Second, we capture extreme poverty by integrating a consumption
constraint. Third, we capture different ways borrowing and saving markets are established. These features
allow us to derive new insights into the emergence of child labor. For example, we show that while better
access to borrowing may increase or decrease child labor depending on whether a household is constrained
or unconstrained households, better access to savings always reduces child labor.
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Monitoring, certification, and auditing to ensure sustainable or responsible operations is a topic that has
received increasing attention from the operations management community [14, 34, 44, 24]. For instance, and
specific to child labor, Cho et al. [16] investigates auditing and pricing decisions by a large firm that tries
to reduce child labor in its supply chain. These papers typically consider high-level, strategic interactions
between supply chain participants; in contrast, our unit of analysis is a household that supplies commodities
and decides whether to use child labor. A related topic that has received attention in the operations literature
concerns itself with the effect of wealth and liquidity constraints on the effectiveness of operations strategy in
low-income countries; for example, Calmon et al. [13] examine how a household’s wealth shapes the optimal
distribution strategy of life-improving goods and customer welfare, as well as the distributor’s investment
in finance and marketing. Different from Calmon et al. [13], our emphasis is on examining the effect of
interventions on child labor.

Lastly, a different stream of related literature is the ample body of work dealing with smallholder farmers.
The economics literature has studied smallholder farmers since the 1960s, and Angelsen [4] offers a good
overview. In the operations community, researchers have devoted significantly more attention to this topic
in recent years (see, e.g., [3, 36]). Chintapalli and Tang [15] and Pay et al. [43] compare different financing
strategies that a government can use to support smallholder farmers, whereas de Zegher et al. [17, 18], Warnes
et al. [54] and Yi et al. [56] analyze market-based solutions to support smallholder farmers, and Tang et al.
[50] compare input and output subsidies. We complement this stream of work by examining the impact
of interventions (including improved access to finance and price premiums) on the welfare of smallholder
farmer households and their use of child labor on the farm.

3 Model

Consider a household with an initial capital budget of 𝑥 ≥ 0 at the start of the farming season, which makes
four major decisions: how much money 𝑐 to use for consumption during the season, how much money 𝑏 to
borrow, how much money to save, and how much child labor ℓ to use on the farm. Following literature in
operations management and economics [45, 6, 33, 18], we assume that all decisions are made simultaneously
at the start of the season.

Motivated by Maslow’s hierarchy of needs [39] and following Basu and Van [9], we model the household’s
consumption during the season 𝑐 by distinguishing between consumption for subsistence and discretionary
consumption. The subsistence level 𝑐𝑆 ≥ 0 is the minimum consumption that the household must have to
maintain a basic subsistence level. Thus, the total consumption 𝑐 during the season must satisfy the constraint
𝑐 ≥ 𝑐𝑆 . Subsistence consumption is a salient feature of our motivating context because many cocoa-producing
households are very poor: 88% of cocoa-producing households live below Fairtrade International’s minimum
livable income level of $2.5 per day per person [2]. The household can, of course, consume more than 𝑐𝑆 ,
so the additional consumption 𝑐 − 𝑐𝑆 is discretionary. However, the household does not consume more than
what its initial budget and the borrowed amount would allow, i.e., 𝑐 ≤ 𝑥 + 𝑏.

When consuming 𝑐 ≥ 0, the household derives utility 𝑢1 (𝑐), where 𝑢′1 (𝑐) ≥ 0 and 𝑢′′1 (𝑐) ≤ 0. We assume
that 𝑢1 has a coefficient of relative risk aversion (CRRA) of at most 1, i.e., −𝑐𝑢′′1 (𝑐)/𝑢

′
1 (𝑐) ≤ 1 for any 𝑐 ≥ 0.

This assumption is satisfied by many utilities in practice, including 𝑢1 (𝑐) = (𝑐1−𝜌 − 1)/(1− 𝜌) for 𝜌 ∈ [0, 1)
and the logarithmic utility 𝑢(𝑐) = log 𝑐, and is common in microeconomic models [45].

Using child labor can improve the household’s end-of-season income, albeit at the expense of incurring
some disutility. For simplicity and to isolate the effects, we assume that child labor is the only flexible input
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available to the household.2 When using child labor ℓ, the household’s farm output during the season is
𝑞(ℓ,W), where W is a random shock that captures several sources of uncertainty, such as weather and
pests that impact the crop yield. Child labor does not lead to financial costs, but, as in Basu et al. [8] and
Maffei et al. [38], it incurs a disutility 𝑑 (ℓ), where 𝑑′ (ℓ) ≥ 0 and 𝑑′′ (ℓ) ≥ 0. We assume the disutility
occurs immediately, but our model readily accommodates a future disutility, e.g., as a result of lost wages.
Consistent with standard microeconomic theory and with practice, we assume that the farm has some output
without any child labor and that relying on child labor improves the output, at diminishing returns; that is,
𝑞(0,W) ≥ 0, 𝜕𝑞/𝜕ℓ ≥ 0, and 𝜕2𝑞/𝜕ℓ2 ≤ 0. Producing the crop also incurs a financial cost of 𝑐𝑜 (W)
per unit of output produced (e.g., related to processing or transporting the output after harvest), and the
household sells all its output at a known price 𝑝. We assume that the price paid is sufficiently large to ensure
a non-negative profit margin, i.e., 𝑝 ≥ 𝑐𝑜 (W) for all W.

The household can borrow money for consumption and can save money that is not consumed. Specifically,
the household can borrow any amount 𝑏 at an interest rate 𝑟𝑏 ≥ 0, with the entire loan repayment consisting
of interest and principal, (1 + 𝑟𝑏) · 𝑏, due at the end of the current season. The household can also save
any remaining cash not consumed during the season at an interest rate 𝑟𝑠 ≥ 0 satisfying 𝑟𝑠 ≤ 𝑟𝑏. Thus, the
household’s end-of-season financial position 𝑥′ is given by any cash savings plus any income from selling its
farm output minus any borrowing costs:

𝑥′ = (1 + 𝑟𝑠) · (𝑥 + 𝑏 − 𝑐) +
(
𝑝 − 𝑐𝑜 (W)

)
·𝑞(ℓ,W) − (1 + 𝑟𝑏) · 𝑏. (1)

Following other literature in operations [35, 18], we consider a soft model of bankruptcy, so if the household
cannot repay the entire loan from its available cash in the next period (i.e., if 𝑥′ < 0), it will incur a suitable
penalty, as discussed next.

When evaluating its end-of-season financial position, the household discounts the future and assigns a
decreasing marginal value to improved wealth status. Specifically, the value assigned at the start of the
season to the uncertain end-of-season financial position 𝑥′ is 𝛽 · E[𝑢2 (𝑥′)], where 𝛽 ∈ (0, 1) is a discount
factor and 𝑢2 is an increasing and concave function, 𝑢′2 ≥ 0, 𝑢′′2 ≤ 0. This models a bankruptcy penalty3 as
well as future utility from consumption (or reinvestment) of any remaining budget. We assume that 𝑢2 has
hyperbolic absolute risk aversion (HARA), i.e., it satisfies 𝑢′2 (𝑥

′) = −(𝐴𝑥′+𝐵)𝑢′′2 (𝑥
′), where 𝐴 𝑥′+𝐵 ≥ 0 for

the range of interest for 𝑥′. Many common utility functions encountered in the literature, including quadratic,
exponential, power or logarithmic, satisfy this condition, so the requirement is not too restrictive.

In summary, the household chooses the consumption 𝑐 subject to the constraints 𝑐𝑆 ≤ 𝑐 ≤ 𝑥 + 𝑏 and the
amount of child labor ℓ ≥ 0 and the borrowed amount 𝑏 ≥ 0 to maximize the objective:

𝑉 (ℓ, 𝑐, 𝑏) := 𝑢1 (𝑐) − 𝑑 (ℓ) + 𝛽 · E
[
𝑢2

( (
𝑝 − 𝑐𝑜 (W)

)
· 𝑞(ℓ,W) + (1 + 𝑟𝑠) · (𝑥 − 𝑐) − (𝑟𝑏 − 𝑟𝑠) · 𝑏

)]
. (2)

We remark that several of our modeling primitives can be significantly generalized. For instance, the
assumption that the price is known or that the profit margin is always positive can be relaxed, more general
functional forms for the household’s revenues and costs can be used, and the model can also accommodate a
cost related to the farm’s use of inputs. We refer the reader to the full paper [12] for details and proof of all
our technical results.

2 Consistent with Baland and Robinson [6], Doepke and Zilibotti [20], Maffei et al. [38], we assume that adults work full-time
and that this is already reflected in the production function 𝑞. The lack of labor for hire is consistent with realities facing
smallholder farmers.
3 Under the natural assumption that the household always borrows from the cheapest sources first, a penalty 𝑝 (𝑥′ ) satisfying
𝑝′ ≤ 0, 𝑝′′ ≥ 0 and 𝑝 (𝑥′ ) = 0 for 𝑥′ ≥ 0 can capture the cost of borrowing an amount max(𝑥′, 0) in the future to repay any
outstanding debt.
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4 Analysis and Insights

We now investigate how improved financial access or paying a price premium impacts the household. We
examine two forms of improved financial access: improved access to credit through a decrease in the interest
rate for borrowing 𝑟𝑏 or improved access to savings through an increase in the interest rate for saving 𝑟𝑠 . To
model the price premium offered by some commodity buyers, we consider increases in the price 𝑝 that the
household receives for its farm output.

Consistent with studies in child labor and family welfare, we examine several outcomes of interest:
the household’s general welfare, its consumption during the immediate season, and its use of child labor.
Subsequently, we denote the optimal objective in the household’s problem by𝑉∗ (and refer to it as “welfare”),
and its optimal consumption, child labor, and borrowing decisions by 𝑐∗, ℓ∗, and 𝑏∗, respectively. To avoid
technicalities, we assume that the optimal solution is unique and (𝑐∗, ℓ∗) satisfies 𝑐∗ < ∞ and ℓ∗ ∈ (0,∞).
We use increasing and decreasing in a weak sense throughout.

Our first result characterizes the impact of changing the borrowing interest rate 𝑟𝑏. Because this affects
those households that optimally choose to borrow (𝑏∗ = 𝑐∗ − 𝑥 > 0), the case already qualitatively captures
“poorer” households, which do not save any of their budget for the future. However, the result draws a
further stark distinction between two qualitatively different types of households: (𝑖) those that are so poor
that they are forced to borrow to support subsistence consumption (i.e., households with 𝑥 < 𝑐𝑆) versus (𝑖𝑖)
those that can afford to cover their subsistence from their initial budget, but prefer to borrow to expand their
consumption (i.e., households with 𝑐𝑆 ≤ 𝑥 < 𝑐∗).4

Proposition 1 When the borrowing interest rate 𝑟𝑏 increases,
(i) the household’s welfare decreases, i.e., 𝜕𝑉∗

𝜕𝑟𝑏
≤ 0;

(ii) the household’s immediate consumption decreases, i.e., 𝜕𝑐∗

𝜕𝑟𝑏
≤ 0;

(iii) the household’s use of child labor increases if the household is borrowing to be able to consume the
subsistence level (i.e., 𝜕ℓ∗

𝜕𝑟𝑏
≥ 0 if 𝑥 < 𝑐𝑆) and decreases otherwise.

Improved access to credit (i.e., a lower 𝑟𝑏) increases both the overall welfare and the immediate consump-
tion of households. That welfare increases is intuitive and follows because improved access to credit – like
all other interventions considered here – will increase the household’s objective under any set of decisions.
That immediate consumption also increases is slightly more subtle, but follows because loans are only used
to support consumption in our model, so improved access to credit makes consumption more appealing in
relative terms and does not improve any investment opportunities.

Critically, improved access to credit may either increase or decrease the household’s use of child labor,
depending on the type of consumption that the loan supports. Cheaper credit reduces child labor use for
extremely poor households that are forced to borrow to ensure their basic subsistence consumption, i.e., have
𝑥 < 𝑐𝑆 . For such households, the debt burden is so high – due to the large loans and large interest rates –
that the first-order effect of improved credit access is not to strictly increase immediate consumption, but
rather to reduce the debt needed to support it; in turn, this significantly improves the household’s future
prospects and requires less child labor for farm production. In contrast, improved credit increases child labor
use for those households that borrow for discretionary consumption. Such households leverage the reduced
borrowing costs to borrow and strictly increase their immediate consumption, but the extra burden created
leads the household to compensate by using more child labor to improve farm production.

4 Note that all households that have 𝑥 ≤ 𝑐𝑆 and choose to borrow must have 𝑐∗ > 𝑐𝑆 .
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Our next result deals with the prospect of improved savings; this applies to relatively “richer” households,
which are endowed with sufficient capital to support their desired immediate consumption without borrowing
(i.e., 𝑥 > 𝑐∗) and can afford to save money for the future.

Proposition 2 When the saving interest rate 𝑟𝑠 increases,
(i) the household’s welfare increases, 𝜕𝑉∗

𝜕𝑟𝑠
≥ 0;

(ii) the household’s use of child labor decreases, 𝜕ℓ∗

𝜕𝑟𝑠
≤ 0;

(iii) the household’s consumption during the season may either increase or decrease, i.e., 𝜕𝑐∗

𝜕𝑟𝑠
< 0 and

𝜕𝑐∗

𝜕𝑟𝑠
> 0 are both possible, depending on problem parameters.

For such households, improved access to savings increases welfare (which, as discussed, is rather ex-
pected) but also reduces reliance on child labor. The latter follows because the increased interest rate on
savings effectively acts as a riskless opportunity to increase the household’s future earnings, which allows to
marginally reduce the income that is needed from farm production and thus reducing the use of child labor.

The impact on immediate consumption, however, is more nuanced because two forces are at play. On the
one hand, the improved access to savings allows the household to increase immediate consumption without
affecting its future financial position. But on the other hand, improved access also constitutes an “investment”
opportunity, which could lead the household to reduce its immediate consumption so as to to increase its
investment and thus its future financial position. Naturally, this entire case could only impact households
that are already sufficiently rich to afford a consumption that exceeds the subsistence level (i.e., 𝑥 > 𝑐𝑆), so
the reduction in immediate consumption is less a symptom of poverty and more a response to an attractive
financial opportunity.

Our final result summarizes the effects of paying a price premium for the household’s farm output.

Proposition 3 Under our standing assumptions, when the price 𝑝 increases,
(i) the household’s welfare increases, i.e., 𝜕𝑉∗

𝜕𝑝
≥ 0;

(ii) the household’s consumption increases, i.e., 𝜕𝑐∗

𝜕𝑝
≥ 0;

(iii) the household’s use of child labor decreases if and only if the price is sufficiently high, i.e., 𝜕ℓ∗

𝜕𝑝
≥ 0 if

and only if 𝑝 > 𝑝 (where the threshold 𝑝 could possibly be +∞).

Like the improved access to credit, a price premium increases both the household’s welfare and its
immediate consumption. The rationale is similar: the premium increases the household’s income at the end
of the season without directly impacting the incentives to (refrain from) consumption, and the improved
financial position enables the household to smoothen its consumption across the two periods and increase its
immediate consumption.

However, the price premium only reduces child labor if it is high enough, and in some cases it may
never succeed to do so. This happens because the price premium, which has a multiplicative effect on the
household’s income, yields two competing incentives to rely on child labor. On the one hand, because a higher
price increases the household’s mean income, it may increase its propensity to rely on child labor through
a complementarity effect (higher prices make the farm’s output more valuable, hence the marginal value of
productive inputs, such as child labor, grows). On the other hand, the price also increases the variability (e.g.,
the standard deviation) of the household’s income, and such variability is detrimental because the household
is risk-averse in evaluating its future financial status. The latter effect may become particularly pronounced
when prices are very large, which leads to both small marginal gains in value and high income variability,
in which case the latter effect could dominate the former and lead to a reduction in child labor. However,
instances exist when the latter effect is never sufficiently strong and the household would always raise its use
of child labor as prices rise.
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5 Discussion and Concluding Remarks

In comparing the three interventions, several lessons emerge from our analysis of their impact on the
household’s overall welfare, immediate consumption, and use of child labor.

Although all interventions we considered improve the welfare by design – because each improves the
conditions facing the household, at least in a weak sense – the magnitude of the impact may not be uniform
across households. Having access to cheaper credit or to savings accounts would only strictly help those
households that borrow or save, respectively.5 In contrast, a price premium would deliver strict improvements
in welfare for any type of household, irrespective of its borrowing and saving behavior.

As for improving consumption, the outcomes are slightly more nuanced. Access to credit only increases
immediate consumption for those households that borrow to support discretionary consumption, but it leaves
immediate consumption unchanged for households that are either very poor (i.e., forced to borrow to meet
basic subsistence) or sufficiently rich that they do not need to borrow to support their desired consumption.
Access to savings also cannot improve immediate consumption for the very poor households that cannot
afford to save, but does improve immediate consumption for the richer households, except in the (albeit rather
exceptional) situation when a household views savings as such an appealing financial opportunity that it
warrants refraining from consuming for the sake of making a bigger investment. Yet again, a price premium
strictly improves consumption uniformly, for any type of household.

Lastly, the three interventions differ substantially in their impact on child labor. Improved access to credit
is most effective in reducing child labor for the poorest households that borrow to support basic subsistence,
but could actually backfire and result in increased child labor among households that borrow for discretionary
consumption. Improved access to savings may appear as best on the surface because it can never lead to strict
increases in child labor, but it is important to recall that this intervention would carry no effect – neither
increasing nor decreasing child labor use – in households that are unable to save and instead borrow. Lastly, a
price premium may lead to less child labor across all households, but only in case premiums are sufficiently
high; otherwise, price premiums backfire and result in increased child labor.

That no single intervention emerges as the best one also implies that tailoring the intervention to the
specific circumstances facing each household is critical in practice, especially if one seeks improvements
along all three metrics – welfare, immediate consumption, and child labor – and for all types of households.

Our model has limitations and caveats that warrant discussion and require further research. For example,
the model ignores the possibility of a market for hired labor; if instead we assumed that hired labor could
be purchased at a suitable cost, this could substitute child labor and some interventions could become
more nuanced, e.g., reducing borrowing costs could lead to an increased use of hired labor relative to
child labor, while possibly inducing extra consumption. Additionally, modeling other costly inputs (such as
fertilizer or better seeds) that the household could purchase and use to improve farm yields could impact
both the household’s financial position as well as the marginal value of child labor, leading to additional
nontrivial interactions. Considering a multi-period model could capture significantly more realistic behavior,
such as the possibility of long-term investments or interventions, the possibility that the same household
might have savings in some time periods while borrowing at other times, or the option to implement more
complex, conditional incentives. Future research could also be devoted to examining the effectiveness of
other interventions or to empirically testing the disparate impact of child-labor-reducing interventions among
richer and poorer commodity-producing households.

5 When allowing for the possibility that the same household might borrow in some seasons but save in others, each intervention
could yield strict improvements for any given household over the long run.
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Child labor remains a profound challenge with multiple causes and with complex, long-term negative
impact on the lives of many individuals and communities. The Operations Management academic community
is well equipped to develop innovative interventions and tools to measure and tackle this issue, and our hope
is that these results and insights will spur more interest and more effort in addressing this important issue.
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