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1. Introduction

Global food systems are associated with significant environmental 
and social externalities that remain largely unaccounted for in market 
prices [1]. While environmental externalities such as land degradation, 
biodiversity loss, and greenhouse gas emissions are widely discussed, 
the social costs associated with agricultural production are less visible. 
In smallholder farming systems, these costs may arise when households 
face low producer prices, labour shortages, and high seasonal labour 
demands. Under such conditions, households may rely on family labour, 
including children, to meet production needs. Child labour can therefore 
be seen as one of the hidden social costs of agricultural production, 
particularly when children are exposed to hazardous tasks that affect 
their health, schooling, and long-term wellbeing. Despite global com
mitments, such as Sustainable Development Goal 8.7, which aim to 
eliminate child labour by 2025, recent ILO-UNICEF estimates suggest 
that 138 million children (7.8%) worldwide remain engaged in child 
labour [2]. Agriculture is the primary sector for child labour. More than 
60 percent of children aged 5-17 years are engaged in farming, fishing 
and aquaculture, forestry, and livestock production. This share is highest 
for children aged between 5 and 11 years (68%), highlighting it as a 
common entry point [2]. Hazardous child labour occurs in all sectors, 
but in the agricultural sector it accounts for up to 30% of all child labour 
[2].

Child labour is particularly prevalent in Sub-Saharan Africa, where 
two-thirds of children engaged in child labour live. The child labour 
prevalence amounts to approximately 21.5% [2]. Although the regional 
child labour rate has declined by 10% since 2020, population growth has 
kept the absolute number of children in child labour unchanged [2]. 
Uganda is no exception to this trend. As of 2019/20, the prevalence of 

child labour was estimated at 28.2%2 [3], supporting the general posi
tive trend of declining child labour rates across sub-Saharan Africa, even 
though the country's rate was above the regional ILO-UNICEF estimate.

Poverty is widely recognized as a key driver of child labour, with low 
household income or exposure to adverse shocks often associated with a 
higher prevalence of child labour [4–8]. However, the relationship be
tween economic conditions and child labour is theoretically ambiguous. 
While higher household income generally allows families to reduce 
children's work (the income effect), increases in wages or land owner
ship can sometimes have the opposite effect [9]. Higher wages may raise 
the opportunity cost of children's time, pulling them into work through 
substitution effects, and greater land ownership can increase the de
mand for family labour in agricultural settings, particularly where la
bour markets are imperfect [10–12].

Various studies have further looked at the effect of child labour on 
children's education, typically finding a negative association whereby 
child labour reduces school attendance and learning outcomes [12–15]. 
Existing studies have primarily examined child labour participation 
and/or classified coffee production as inherently hazardous. For 
example, DeGraff et al. [16,17] and Edmonds and Shrestha [18], classify 
all children working in coffee production as performing hazardous la
bour. This study advances the literature by identifying specific hazard
ous exposures within coffee production activities and examining their 
relationship with education gaps rather than enrolment or attendance 
which to the best of our knowledge is the first of its kind. Furthermore, 
this is the first nationally representative-style coffee study in Uganda. 
Moreover the study uses a detailed primary dataset on hazardous ac
tivities performed by children in coffee which is limited in existing 
literature.

The study uses primary data from 491 coffee producing households 
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in Uganda, collected in October 2024. The survey captures hours worked 
by children in different types of economic and hazardous activities in 
line with ILO definitions but also includes information on children's 
physical and psychological well-being, exposure to accidents and in
juries, and the use of protective equipment. These data are used to assess 
the prevalence and determinants of various forms of hazardous child 
labour among coffee-producing households in Uganda. In addition, the 
study analyses the association between different forms of hazardous 
child labour and children's education. Specifically, this study addresses 
the following research questions: 

(1) What is the prevalence of hazardous child labour and the types of 
hazardous activities undertaken among smallholder farmers in 
Uganda?

(2) What are the drivers of hazardous child labour?
(3) Is hazardous child labour participation significantly associated 

with poorer educational outcomes among coffee smallholder 
households in Uganda?

The aim of this research is to contribute to a better understanding of 
the prevalence, types and drivers of hazardous child labour participation 
in smallholder coffee production systems in Uganda. The research 
further examines the association of hazardous child labour and chil
dren's education attainment and identifies points of entry to address the 
problem of hazardous child labour.

2. Literature review: hazardous child labour

2.1. Mechanisms underlying hazardous child labour

2.1.1. Poverty, income constraints and vulnerability to shocks
A central mechanism in the child labour literature is household 

poverty. Theoretical models often assume an altruistic household 
framework, in which parents send children to work only when con
strained by adverse circumstances (luxury axiom) [5,19]. The theoret
ical backing goes back to Basu and Van [5], who developed a 
multiple-equilibrium model in which child labour arises from poverty. 
In the “good” equilibrium, sufficiently high household incomes lead 
parents to keep children out of the workforce, whereas in the “bad” 
equilibrium, low parental wages compel children to work. Empirical 
evidence largely supports this prediction showing that income im
provements tend to reduce child labour, while adverse household and 
agricultural shocks can increase children's work as families respond to 
lost income or resources [4,6–8].

2.1.2. Household utility maximisation and time allocation
In addition to household poverty and vulnerability, children's work 

decisions can be understood within a household utility maximisation 
and labour allocation framework. Parents or caregivers seek to maximise 
household welfare by allocating the time and labour of household 
members, including children, across schooling, work, household pro
duction, and leisure, subject to available resources and labour needs.

The allocation of children's time responds to changes in household 
income and the returns to different activities. Although higher house
hold income generally reduces child labour through an income effect, 
rising returns to work can also increase the opportunity cost of schooling 
and pull children into labour when the substitution effect dominates 
[12].

2.1.3. Labour demand and household production
Labour allocation decisions are especially important in agricultural 

and informal labour markets, where children's work may be closely tied 
to household production. Agricultural household models [20] provide a 
useful framework for understanding how households jointly make con
sumption, production, and labour-supply decisions, particularly where 
markets are imperfect or incomplete. In such settings, children's labour 

may contribute directly to household production and cannot necessarily 
be replaced by hired labour.

Assets can buffer income shocks and reduce child labour [6,21], but 
this protective effect may be weaker where labour markets are imperfect 
and household production requires additional family labour [22]. Thus, 
the same economic conditions that reduce non-hazardous work in some 
households may increase children's exposure to more intensive or haz
ardous forms of labour in others.

2.1.4. Exposure to hazardous child work
Household constraints and labour demand determine not only 

whether children work, but also the type, intensity, duration, and con
ditions of that work. There is a need to distinguish between children's 
general participation in work and their exposure to harmful forms of 
work. Non-hazardous child labour is often identified by children's 
participation in economic activity or household work, whereas, haz
ardous child labour refers to work that, by its nature or the circum
stances in which it is carried out, is likely to harm children's health, 
safety, or morals, as defined in ILO Convention 182.

Earlier empirical studies often classified hazardous work by sector, 
with agriculture and coffee production frequently treated as risky ac
tivities [16–18]. More recent studies move beyond sectoral classification 
by using survey measures of exposure to specific hazardous tasks and 
working conditions, such as dangerous tools, heavy loads, long hours, 
chemicals, injuries, or unsafe environments [23–26]. This shift is 
important because it separates children's general participation in work 
from the specific conditions that make work harmful.

This distinction matters because the determinants of hazardous child 
labour may operate through more severe household constraints than 
those associated with non-hazardous work. Hazardous child labour is 
strongly associated with poverty, parental absence, low parental edu
cation, larger sibling groups, and limited household assets. Across con
texts, poorer households are more likely to rely on children's work in 
hazardous activities [23]. Parental absence further increases this risk, 
particularly where children live without biological parents or extended 
family support. Edmonds [27] similarly shows that children engaged in 
the worst forms of child labour in Nepal are more likely to come from 
households with fewer productive assets and constraints such as 
paternal disability. Evidence from Brazil confirms these patterns: chil
dren in risky occupations are more likely to live without one or both 
parents and to come from households with lower income, lower parental 
education, and larger numbers of siblings [16,17].

2.2. Education–work trade-offs and schooling consequences

The allocation of children's time to work can have important con
sequences for children's education and the accumulation of human 
capital. Human capital theory [28], conceptualises education as an in
vestment in children's future productivity and earnings. Allocating 
children's time to work can generate short-term benefits for the house
hold through additional income or labour, but it may also impose 
long-term costs by reducing human capital accumulation and future 
earnings [6,28,29]. Parents' time-allocation decisions therefore reflect 
both short-term household needs and expectations about children's 
future welfare, including children's potential future earnings and their 
capacity to support ageing parents.

For non-hazardous child labour, the effect on schooling can vary 
depending on the intensity, timing, and type of work. The negative as
sociation between child labour and school attendance and attainment is 
well documented [30], with evidence showing lower school attendance, 
higher dropout rates, and fewer years of schooling completed [13,14,
31]. Kruger [12] finds that in coffee-growing regions in Brazil, low- and 
middle-income boys are less likely to be in school when income op
portunities from coffee production rise. Household income shocks can 
further exacerbate these effects. In Uganda, Björkman-Nyqvist [32] 
shows that income shocks increase the likelihood that teenage girls are 
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withdrawn from school to take on additional household work, whereas 
younger girls and boys are less affected. However, the relationship be
tween child labour and education is not always straightforward: in some 
contexts, schooling outcomes remain unaffected despite increases in 
child labour [33], and other studies find positive effects of some forms of 
work on education [11,34,35].

By contrast, hazardous child labour is expected to have more 
damaging consequences for education because it combines time 
displacement with exposure to physical strain, injury, unsafe environ
ments, and other risks that may impair learning and attendance. A 
growing strand of literature examines these consequences directly. 
Overall, evidence suggests that hazardous forms of work are more 
strongly associated with adverse educational outcomes than non- 
hazardous work. In Brazil, children engaged in risky occupations are 
less likely to be enrolled in school than other working children [16,17]. 
Similarly, in Nepal, interventions targeting schooling incentives in sec
tors such as weaving—a form of hazardous child labour—have been 
shown to reduce child labour and increase school participation [18]. 
More recent evidence from cocoa-growing regions in Ghana and Côte 
d’Ivoire shows that hazardous child labour increases the likelihood of 
grade repetition, partly mediated by work-related injuries [26]. Taken 
together, this evidence supports analysing hazardous child labour 
separately from general child labour, as its determinants, risks, and 
educational consequences are more severe.

2.3. Theoretical and conceptual framework

Following empirical identification of prevalence and scale of child 
labour, and hazardous child labour in particular, we address the 
following hypotheses, that hazardous child labour. 

1. Is increased by household poverty,
2. Being more distant relatives or unrelated to household head in

creases selection of children for work,
3. Reduces schooling and educational outcomes of children,

Hazardous child labour in coffee-producing households can be un
derstood as the outcome of multiple and interacting household, eco
nomic, institutional, and socio-cultural factors. Although poverty 
remains an important driver of child labour, children's involvement in 
hazardous work cannot be explained by poverty alone. Household de
cisions about children's work and schooling are also shaped by labour 
demand, bargaining power within the household, social norms, 
gendered divisions of agricultural tasks, labour-market constraints, in
heritance and family structure, and seasonal production requirements.

At the household level, economic vulnerability influences the allo
cation of children's time between schooling, domestic responsibilities, 
and agricultural work. Low income, adverse shocks, and limited access 
to credit can push households to rely on children's labour as a coping 
strategy [4–8]. However, the relationship between household resources 
and child labour is not always linear. In agricultural settings, higher 
income, wages, or land ownership may reduce children's work through 
an income effect, but they may also increase children's participation 
where household production requires additional labour and hired adult 
labour is difficult to access [4,9–12]. Thus, children's exposure to haz
ardous labour may increase not only among the poorest households, but 
also where household production demands are high. This is well illus
trated in the luxury and substitution axioms by Basu and Van [5].

Intra-household bargaining further shapes these decisions. Whether 
children attend school, contribute to farm work, or perform domestic 
responsibilities depends not only on household income, but also on who 
controls household resources and whose preferences influence de
cisions. The distribution of decision-making power within the household 
can affect whether resources are directed toward schooling, welfare, or 
labour contributions [36,37]. Evidence that the identity of the person 
controlling income and assets matters for children's welfare and human 

capital investment further supports this argument [38–40]. Hazardous 
child labour may therefore reflect the interaction between household 
needs, resource control, and bargaining power as exemplified in the 
Household Labour Allocation Theory (Becker [28] and Manser and 
Brown [41].

Socio-cultural factors further shape children's involvement in haz
ardous work. In many agricultural communities, children's participation 
in farming may be viewed as part of socialization, discipline, skills 
acquisition, and preparation for adulthood [2,42]. These norms may 
make children's work appear acceptable even when tasks expose them to 
risk. Gender norms also influence the type and intensity of work 
assigned to children. Boys may be more likely to undertake physically 
demanding coffee-related tasks such as digging, spraying, climbing, 
carrying loads, or transporting produce, while girls may combine agri
cultural work with unpaid domestic and care responsibilities such as 
cooking, fetching water, caring for siblings, and post-harvest processing 
[43–46]. These gendered patterns affect both the amount of work chil
dren perform and the specific hazards to which they are exposed, 
including dangerous tools, agrochemicals, heavy loads, long working 
hours, and the hidden burden of domestic work [47,48].

Labour-market constraints and seasonal production requirements are 
also important. Agricultural household models suggest that when rural 
labour markets are imperfect, household production and consumption 
decisions become closely linked, and households may rely more heavily 
on family labour, including children to meet production needs [20]. In 
labour-intensive crops such as coffee, the demand for labour may rise 
sharply during peak production periods. When households cannot easily 
hire or afford adult labour, children may be drawn into farm work to fill 
labour gaps [9,11,49]. As a result, children may experience increased 
work intensity, school absence, or involvement in more hazardous tasks 
during seasonal peaks.

Household composition, kinship relations, inheritance expectations, 
and family structure may also influence children's work and schooling. A 
child's relationship to the household head can affect the allocation of 
resources because biological children, grandchildren, stepchildren, 
fostered children, and other related children may not receive equal in
vestments in schooling and welfare [50,51]. Inheritance arrangements 
and expectations may also shape children's access to household re
sources, perceived obligations to contribute to family production, and 
the value placed on schooling relative to work [9,42]. Taken together, 
hazardous child labour in coffee-producing households emerges as a 
multidimensional outcome shaped by economic vulnerability, labour 
demand, intra-household bargaining, social and gender norms, 
labour-market constraints, seasonal production pressures, and family 
structure. These interacting factors provide a basis for examining how 
household decisions and the wider conditions of coffee production are 
jointly associated with children's work, schooling, and exposure to 
hazardous tasks.

3. Methodology

3.1. Data and data sources

This study is based on primary household-level data collected in 
Uganda's major coffee-producing regions. The study covers the five re
gions of Tooro, Elgon, Southwest, Buganda South and Buganda North 
identified in the UNHS 2019/2020 as the largest coffee producers. A 
multi-stage cluster sampling method was used to select the study 
sample.

The study relied on the ILO-IPEC Interactive Sampling Tool devel
oped for sampling for household-based survey of child labour [52] to 
generate a sample size of 570 households that was adjusted upwards to 
600 households assuming a lower response rate. At regional level, we 
used Probability Proportional to size (PPS) sampling method to dis
tribute/allocate the precalculated 120 households per region. Three 
districts with the highest number of coffee-producing households were 
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purposively selected from each of the five regions to generate 15 dis
tricts in total. These districts include Wakiso, Rakai, Masaka, Mukono, 
Luweero, Mubende, Mbale, Sironko, Namisindwa, Kasese, Kamwenge, 
Kyenjojo, Isingiro, Mbarara and Kiruhura districts. At district level, all 
city divisions, town councils and municipalities were eliminated to focus 
only on rural areas where coffee producing households were likely to be 
found. Within the district, enumeration areas (EAs) with the largest 
number of coffee-producing households were purposively selected. All 
coffee producing households in the selected enumeration areas were 
listed to construct an EA sampling frame. At the final stage, simple 
random sampling was used to select the actual households interviewed 
in the enumeration area. While the target sample was 600 coffee 
growing households, only 491 were interviewed. The deficit numbers in 
reference to the planned are due to cases of migration, death, failed 
identification of households and or change in major income generating 
activity at household level. Our anecdotal evidence shows that there are 
no systematic differences between the interviewed households and 
attrition cases. Overall, there were a total of 2963 children aged 0-17 
years old, and 1252 children aged between 5 and 17 years old 
included in the survey. Fig. 1 below visualizes the distribution of 
sampled households.

Data were collected face-to face over a period of 20 days from 
October 9th to October 28th 2024 by a team of 18 enumerators using a 
Computer-Assisted Personal Interviewing (CAPI) method using the 
SurveyCTO platform. The target respondents were household heads and 
children aged 5-17 years old engaged in activities considered as child 
labour [3]. Data were collected using a structured, pretested household 
questionnaire covering various aspects including household de
mographics; crop production (coffee and non-coffee crops); household 
consumption expenditures; access to agricultural information and 
credit; housing conditions; child involvement in coffee related activities 
and labour use, among others.

Informed consent was obtained from all respondents who signed on a 

pre-designed consent form that was translated in local languages. Par
ents were requested to consent on behalf of the children and parental 
permission was sought to interview children. The study was approved by 
the College of Agricultural and Environmental Sciences (CAES) Research 
Ethics Committee (REC) under Protocol NO: CAES-REC-2024-102.

3.2. Definition of key variables

The study defines hazardous child labour conceptually in accordance 
with Article 3(d) of ILO Convention No. 182 as work which, by its nature 
or the circumstances in which it is carried out, is likely to harm children's 
health, safety or morals. Article 4 of Convention No. 182 provides that 
the specific types of hazardous work are to be determined through na
tional legislation. Accordingly, our operational definition draws pri
marily on Uganda's Employment (Employment of Children) Regulations, 
2012 (S.I. No. 17), including Section 2, which provides the general 
definition of hazardous work, the national list of hazardous occupations 
and activities under Section 6, as well as the provisions on working 
hours and night work under Sections 10 and 12.

As the Ugandan legislation does not provide a list of hazardous ac
tivities specifically for coffee production, we developed a coffee-specific 
classification based on two complementary elements of the legislation. 
First, we considered the general criteria for hazardous work applicable 
across sectors. Second, we considered the specific hazardous activities 
listed under Section 6 for other agricultural activities, including tea and 
tobacco, and mapped these to the coffee-production activities captured 
in our survey.

The study includes indicators capturing children's involvement in 
hazardous child labour in agricultural activities in the last 12 months. 
Hazardous child labour was first defined as a categorical variable 
1 = engaged in hazardous child labour and zero otherwise. Thereafter 
hazardous child labour was then categorized into three categories 
including children having participated in 1) Physical & Mechanical, 2) 

Fig. 1. Location of sample households.
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Environmental & Chemical Exposure hazards and 3) Working Condi
tions & Time-related Risks/hazards. Table 1 provides an overview of the 
indicators used, their respective legal or methodological basis, and their 
classification into the three distinct hazard groups used in this study. 
Table 2 presents a summary of the measurement of key variables used in 

the models.
Educational outcome is captured using an educational gap, defined 

as the difference between expected and actual years of schooling. Ex
pected years of schooling are calculated as the child's age minus six, 
while actual schooling is measured by the grade the child is currently 
attending. The education gap is computed as expected minus actual 
years of schooling, where higher values indicate that children are further 
behind their expected schooling level.

To analyse the drivers of hazardous child labour, the survey captured 
a set of explanatory variables grounded in theory and prior literature. 
These variables can be grouped into child characteristics and household 
characteristics, including demographics, financial status, agricultural 
practices, and infrastructure.

Based on the variables above, Fig. 2 depicts the links considered in 
this study's analysis between hazardous child labour and education 
trade-off. The paper does stepwise modelling considering entire sample 
of children in the household to those who did child labour but also did 
hazardous activities. Other cofounding factors are also shown.

3.3. Estimation strategy

The empirical analysis relies on cross-sectional regressions estimated 
at the child level. Three sets of econometric specifications are employed.

The first set of regressions examines hazardous child labour out
comes as a function of child- and household-level characteristics. The 
specification is given by: 

HCLij =∝ + βXij + γHj + δCj + εij (1) 

, where HCLij denotes the binary hazardous child labour indicator of 
child i in household j, Xij is a vector of child characteristics, Hj is a vector 

Table 1 
Operationalization of hazardous child labour in coffee and its sources.

Activity related to coffee Source/methodological 
basis

Hazardous work 
grouping

Land clearing, or felling 
and chopping, or 
burning

Employment (Employment 
of Children) Regulations, 
2012 (S.I. No. 17), Section 
2a “a child is exposed to 
dangerous machinery, 
equipment and tools”

1 Physical and 
mechanical hazards

Using sharp tools
Using big or heavy 

machines, or driving 
vehicles

Working with fire, ovens 
or very hot machines 
or tools, or unsafe 
electric wires/cables

Harvesting overhead 
coffee with a 
harvesting hook

Carrying or pushing or 
pulling heavy loads

Section 2b “a child carries 
heavy loads beyond their 
capacity”

Working indoors or 
outdoors where dust, 
sand, smoke or fumes 
make it hard to breathe 
or see clearly

Section 2c “a child works in 
unhealthy environments that 
expose them to hazardous 
substances, infectious 
diseases, excessive noise, 
temperature or vibrations”

2 Environmental and 
chemical exposure 
hazards

Working in very a noisy 
place, so that you had 
to shout to speak

Working with or around 
agricultural chemicals? 
Or helping someone 
else to do this. e.g., 
spraying or spreading 
fertilizers to help 
crops/plants grow, 
spraying or spreading 
pesticides/herbicides 
to kill bugs or weeds, 
cleaning pesticide 
containers

Being present or working 
in the vicinity of farm 
during pesticide 
spraying

Re-entering a sprayed 
farm within less than 
12 h of spraying

Working long hours in 
the hot sun without a 
break

Section 2g “a child works 
under strenuous conditions 
such as work for long hours”

3 Working conditions 
and time-related 
risks/hazards

Working during the 
nighttime or very early 
in the morning, when it 
is dark? Including 
going to or from work 
when it is dark

Section 12 “A child shall not 
be employed at night between 
the hours of 7.00 p.m. and 
7.00 a.m.” – slightly stricter 
study-specific threshold 
chosen by the authors.

Worked on farm between 
6.00 p.m. and 6.00 a. 
m.

Worked on the farm for 
more than 3 h per day 
or more than 18 h per 
week

Study-specific thresholds 
informed by Section 2 on 
light work and school 
attendance, but more 
conservative than the >14 
and > 43 h/week thresholds 
used under Section 6 for a 
more conservative 
identification of potential 
school interferences.

Worked more than 2 h/ 
day on a school day 
(for children in school)

Table 2 
Summary of Key variable definitions.

Variable Definition Measurement

Hazardous child labour 
(Was defined in 
several ways)

1.Dummy 1 = Child was engaged in hazardous 
child labour and zero otherwise

2.Categorical 
variable

Children having participated in 
1 = Physical & Mechanical Hazards 
(tasks involving bodily strain or injury 
risk from tools, equipment, e.g., heavy 
lifting, climbing/falls, sharp tools, 
machinery/vehicles, harvesting with 
tools, and land clearing/burning. 
2 = Environmental & Chemical 
Exposure hazards (if child was 
involved in activities such as risks 
from harmful surroundings or 
substances, e.g., heat/sun exposure, 
dust/smoke/fumes, noise, fire/heat/ 
electric hazards, and working with or 
around agricultural chemicals 
(including pesticide exposure and re- 
entry into sprayed gardens). 
3 = Working Conditions & Time- 
related Risks/hazards (if the child was 
involved in activities related to when 
and how long work is done, e.g., long 
hours, night/early morning work, 
working during school days, and 
overall workload intensity.

Educational outcome Educational 
gap

Difference between expected and 
actual years of schooling

Own child Dummy 1 = If the child is a biological child of 
household head

Age of child Continuous Children between 5 and 17 years
Housing quality Dummy 1 = If the house was rated highest 

quality
Coffee plot size Continuous Plot where coffee is grown measured 

in acres
Household expenditure Continuous USD per capita per year
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of household controls, Cj is agricultural related activities such as 
involvement in coffee related activities (the share of the plot cultivated 
with coffee, a dummy for the coffee system (Arabica vs. Robusta) and a 
binary indicator for membership in a farmer's organization) and εij is an 
error term.

Child-level controls include age and gender, school attendance, birth 
order and whether the child is a biological child or grandchild of the 
household head. Household characteristics include the age, gender, 
marital status and education of the household head, household size, 
gender and marital status of the household head. Household financial 
conditions are proxied by log per capita daily expenditure, com
plemented by indicators for remittances, non-farm income, and access to 
credit. Housing quality is included as a proxy for household wealth, 
while land ownership captures both wealth and labour demand. Further 
controls include regional dummies and distances to the nearest market. 
Since the outcome variable is measured as binary in equation (1) for 
entire sample as well as sub-sample of only children undertaking haz
ardous child labour, the models are estimated using probit estimation.

The second set of analysis focuses on hazardous child labour out
comes related to three categorizations of different hazardous activities 
in agricultural production. These models use the multivariate probit 
analysis (MVP) as this MVP estimates multiple, simultaneous binary 
outcomes where the error terms are correlated. It is widely used to 
analyse interdependent choices and is typically specified mathemati
cally using latent variables, threshold limits, and a correlated error 
structure. It can be specified as: 

y∗
ij = xijβij + uij (2) 

yij =1
(

y∗
ij >0

)
(3) 

ui = [ui1,…..uiM] ∼MVN(0,R) or y∗
i = [yi1,…., yiM] ∼ MVN(xiB,R) (4) 

, where y∗ij is the latent (unobserved) propensity for outcome j, xij is a 
vector of explanatory variables (covariates)., βij is the vector of co
efficients to be estimated and uij is the error term. The actual observed 
binary outcomes y∗ij determined by whether the latent propensity 
crosses a zero threshold of zero. I = 1, …,N indexes observations, j = 1, 
…,M indexes outcomes, the ui are assumed to be iid independent across i 
but correlated across j for any i, and “MVN” denotes the multivariate 

normal distribution. The error terms are assumed to follow a Multivar
iate Normal (MVN) distribution. The M-outcome models are then esti
mated using multivariate probit models estimation [53].

The third set of regressions inquired into the trade-offs between 
hazardous child labour and child education outcomes. The child edu
cation outcome indicator selected was the education gap (expected years 
of educational attainment (born age) less the actual years of education 
attained). This was the dependant variable. The study applied the or
dinary least squares regression model using a step wise approach.

Model 1: The entire sample of 1252 was used and child engagement 
in hazardous child labour was modelled as a binary variable meaning 
1 = if child was involved in any form of hazardous child labour as earlier 
defined.

Model 2: Only relied on the sub sample of 528 children who were 
actually engaged in child labour (both hazardous and non-hazardous).

In models 3, 4, 5, the education gap was modelled as the dependent 
variable but hazardous child labour was disaggregated into the three 
categories of physical/mechanical hazards, environmental/chemical 
exposure risks, and bad working conditions or time-related risks as 
earlier elaborated. Just like in steps 1 and 2, the three categories were 
treated as binary variables. The relationship is modelled as: 

Edu − gapij =∝ + θ CLij + βXij + γHj + δCj + εij (3) 

, where Edugapij denotes the educational outcome of child i in household 
j, measured as (i) the education gap, defined as the difference between 
expected and actual years of schooling.

Across all specifications, standard errors are clustered at the house
hold level to account for intra-household correlation in unobserved 
factors. Given the cross-sectional nature of the data, the estimated co
efficients are interpreted as associations rather than causal effects.

4. Results and discussions

4.1. Socio-demographic characteristics of the sample

The summary statistics show that the mean age of children aged 5–17 
years was 11 years, with girls accounting for 49% of the sample. On 
average, children had completed three years of schooling, while 5% had 
already dropped out of school. The mean household size was approxi
mately seven members, and annual per capita household expenditure 

Fig. 2. Associations between hazardous child labour and education outcome.
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was USD 1.813. Coffee was grown on an average of 1.3 acres, and 19.7% 
of farmers belonged to a farmer group (Table 3).

4.2. General engagement in coffee production

Overall, 42% of children participated in at least one coffee-related 
activity during the last two agricultural seasons. Participation was 
slightly higher among boys (44%) than among girls (40%). Dis
aggregating by coffee system, 40.3% of children in Robusta-producing 
households and 44.5% in Arabica-producing households were engaged 
in coffee-related activities.

To examine children's participation in coffee production in more 
detail, Table 4 presents the specific activities performed across the two 
agricultural seasons. Harvesting was the most common coffee-related 
activity, involving 77.5% of children in season 1 and 86.2% in season 
2. This was followed by weeding, including herbicide application, at 
54.7% and 53.9%, respectively. Drying involved about one-third of 
children in both seasons. Among children engaged in coffee production 
over the two seasons, 35% performed one activity, 27% performed two, 
and 21% performed three activities. Overall, these results indicate that 
children's involvement in coffee production is concentrated in a few 
labour-intensive activities, particularly harvesting and weeding, with 
many children participating in multiple tasks across seasons.

On average, children who were engaged in coffee-related activities 
performed them for 3.7 days (standard deviation: 8.5 days).

4.3. Prevalence of hazardous child labour

The hazardous activities module was administered to a sub-sample of 
children that were engaged in labour activities in the seven days prior to 
the survey (42%, n = 528). Out of this subsample, 23% of children were 
exposed to hazardous activities in coffee production in the past 12 
months - 20% of girls versus 25% of boys. The most common hazardous 
activities reported among children included the use of sharp tools (69 
children, 13%), land clearing activities such as felling, chopping, or 
burning vegetation (31 children, 6%), working more than 2 h on a 
school day (26 children, 5%), and working on the farm for more than 3 h 

per day or more than 18 h per week (24 children, 5%). After disaggre
gation of the hazardous activities as shown above, Physical/mechanical 
hazards had the highest proportion of children involved followed by bad 
working conditions and time-related risks while participation in envi
ronmental or being exposed to chemicals lagged behind the two 
categories.

Table 5 shows the results after disaggregating the children by age 
categories. The older children (15-17 years) tend to be deployed the 
most in all three hazardous categories, but more children (70.8%) are 
facing environmental, or chemicals hazards compared to physical/me
chanical hazards (55.4%) and bad working conditions and time related 
risks (44.6%).

4.3.1. Health related injuries experienced by children due to hazardous 
work they do

Children experienced several health-related injuries because of 
participating in hazardous activities in coffee production. The highest 
proportion of the children involved in hazardous child labour experi
enced skin itches and scratches. The same proportion of the children 
(7.95%) encountered muscle pain and being hit by something very 
heavy falling on or being crushed by heavy machines while the rest 
experienced either eye or ear injury, and other body injuries (see 
Table 6).

Table 3 
Socio-demographic characteristics of the surveyed children and households.

N Mean SD Min Max

Child characteristics

Age (years) 1252 11.07 3.566 5 17
Girl (dummy = 1) 1252 0.490 0.500 0 1
Education (years) 1252 3.073 2.699 0 12
Left school (dummy = 1) 1252 0.0503 0.219 0 1
Own child (dummy = 1) 1252 0.958 0.201 0 1
Firstborn (dummy = 1) 1252 0.128 0.334 0 1

Household characteristics

Household head: age (years) 417 52.81 14.45 22 103
Household head: female 

(dummy = 1)
417 0.249 0.433 0 1

Household head: education 
(years)

416 6.228 4.371 0 20

Household head: married 
(dummy = 1)

417 0.767 0.423 0 1

Household size 417 6.588 2.521 2 18
Household expenditure (USD 

per capita per year)
417 1.813 1.296 0.280 8.326

Distance to nearest market 
(km)

417 3.698 4.342 0 50

Coffee-related characteristics

Arabica (dummy = 1) 415 0.373 0.484 0 1
Coffee plot size (acres) 417 1.296 1.347 0.125 11.75
Share of plot coffee is grown 417 0.281 0.183 0.012 1
Member of a farmer group 

(dummy = 1)
417 0.197 0.398 0 1

Table 4 
Coffee-related activities performed by children in 1st Season 2024 (January to 
June 2024) and 2nd Season 2023 (July to December 2023).

Activity First season (n = 593) Second season 
(n = 505)

Frequency Percent Frequency Percent

Harvesting 421 77.53 400 86.21
Weeding including herbicide 

application
297 54.70 250 53.88

Drying 175 32.23 157 33.84
Second ploughing/Harrowing 21 3.87 12 2.58
Land preparation/Tillage 70 12.89 63 13.58
Fertilizer/manure application 79 14.55 44 14.55
Please specify other labour 

activity
23 4.24 19 4.09

Packing into sacks 38 7.00 34 7.33
Planting including field marking 

and digging holes
59 10.87 22 4.74

Carrying water for spraying 26 4.79 12 2.59
Stalking/pruning 53 9.76 44 9.48
Weighing and packing 26 4.79 22 4.74
Thinning 14 2.58 11 2.37
Pesticides/fungicide application 43 7.90 24 5.17
Transport, storage and shipment 9 1.66 10 2.16
Bulking 5 0.92 4 0.86

Table 5 
Hazardous activities exposed to over the last 12 months (n = 528) and catego
rized by child age in %.

Hazard disaggregationa Overall 5- 
11

12- 
14

15- 
17

Participated in physical and mechanical 
hazards

15.7 19.3 25.3 55.4

Participated in environmental hazards or being 
exposed to chemicals

4.6 8.3 20.8 70.8

Participated in bad working conditions and 
time related risks

10.6 19.6 35.7 44.6

a The aggregation of heterogenous risks into broad hazard categories e.g. 
environmental and chemical hazards is due to nature and kind of activities in the 
work environment which is impacted by all these factors. The preference would 
be to undertake a non-disaggregated analyses but the sample sizes as noted in 
Table 4 are limiting. A future study with much larger sample could consider 
respective subcategories analyses.
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4.4. Drivers of hazardous child labour

4.4.1. All and sub-sample regression results
Table 7 presents the regression results for hazardous child labour: (1) 

a binary indicator capturing whether a child was involved in hazardous 
activities but drawn from the entire sample (n = 1252); (2) a binary 
indicator when a child is involved in hazardous activities but for the sub- 
sample of children engaged in any work over the 7 days preceding the 
survey (n = 528).

Across both model specifications 1 and 2, older children are signif
icantly more engaged in labour activities compared to younger children. 
Children aged 12–14 are 9.1 percentage points more likely to be 
engaged in hazardous labour activities than children aged 5–11, while 
children aged 15–17 show an even larger increase of 15.5 percentage 
points (model 1). However, for model 2, only children aged 15-17 are 
significantly more engaged in hazardous child labour with 17.8 per
centage points (model 2). Hence, age emerges as an important deter
minant, with older children more likely to participate in hazardous child 

labour. This is probably because they are more energetic and tend to 
endure much more than younger children. This result agrees with results 
by Spencer et al. [54].

Children who are the biological children or grandchildren of the 
household head are less likely to be engaged in hazardous child labour 
than other children residing in the household. Model 1 indicates an 8.3 
percentage point lower probability of engagement in labour activities 
for own children or grandchildren, while in model 2, this number more 
than doubles to an increase of 19.3 percentage points. Both coefficients 
are significant at five percent level of significance. This is probably 
because children who are not biological children of the parents have 
weaker bargaining power within households, besides that the caregivers 
may have lower investment incentives on them and or the caregiver sees 
it fit to use the fostered children as substitute labour. This finding is in 
line with findings by DeGraff et al. [17] and Kamei [23] who find that 
children engaged in hazardous activities were more likely not be living 
without both parents.

Higher per capita expenditure is strongly associated with lower 
likelihood of child engagement in hazardous child labour. For example, 
as per capita expenditure increases, the probability of a child engaging 
in hazardous work decreases by 3.7 percentage points in model 1 and 
13.7 percentage points in model 2. Both are statistically significant at 
five percent level and at one percent level of significance, respectively. 
This strong association is probably because ability to hire labour from 
outside as well as purchase machinery that reduces drudgery in the 
agricultural activities.

Further, children living in households with larger landholdings are 
significantly more likely to engage in hazardous child labour, although 
this association is observed only in model 2. Specifically, each additional 
acre of land owned is associated with a 1.3 percentage point increase in 
the probability of a child engaging in hazardous work, and the coeffi
cient is statistically significant at the five percent level. This finding is 
consistent with the argument that land ownership may increase house
hold demand for family labour in agricultural production, particularly 
during labour-intensive activities such as coffee harvesting. In this 
context, land may operate not only as a wealth indicator but also as a 
source of increased labour demand, echoing the “wealth paradox” 
identified by Bhalotra and Heady [9].

On the other hand, children from household in eastern region where 
arabica coffee is grown have the highest likelihood of being involved in 
hazardous child labour in both specifications compared to children in 
the central region where most Robusta coffee is grown. This evidence 
shows that coffee production system matter, with children in Arabica- 
producing households showing slightly higher participation in hazard
ous child labour. This is because Arabica coffee is more labour-intensive 
overall due to the several factors related to the plant's delicate nature 
and specific growing requirements. For instance, Arabica coffee grows 
best on difficult to access mountain slopes that makes it more chal
lenging; arabica coffee is also more susceptible to pests, diseases and 
weather extremes that requires more mulching, shade trees provision 
and regular pesticide use; moreover, its harvesting is more selective due 
to uneven ripening of the cherries [55,56].

4.4.2. Multivariate probit results for three categories of hazardous labour
The disaggregated hazardous child labour results using a multivar

iate probit model are presented in Table 8. The results show that 
compared to children aged 5-11, children aged 12-14 have a signifi
cantly higher likelihood of participating in environmentally/chemically 
hazardous child labour and in bad working conditions/time related risks 
but not in physically/mechanically hazardous child labour.

However, compared to children aged 5-11 years, children aged 15-17 
have a significantly higher likelihood of participating in all categories of 
hazardous child labour (physical/mechanical hazards; environmental/ 
chemical risks; and in bad working conditions or time related risks).

Girls are significantly less likely than boys to participate in physi
cally/mechanically hazardous child labour and less likely to suffer 

Table 6 
Health related injuries experienced by children involved in hazardous work.

Variables Proportion

Injuries from falls (falling from ladders, trees) 5.87
Hit by something very heavy falling on or being crushed by heavy 

machines
4.92

Deep or long cut 7.95
Bad bruises, bumps or swelling (e.g., a strained muscle, dislocation) 7.2
Animal or snake bite 5.68
Head, back or neck injury 5.68
Broken Bone 5.3
Eye or ear injury/damage 5.87
Skin Itches and scratches 8.9
Muscle pain 7.95

Table 7 
Drivers of hazardous child labour: all and sub-sample regression results.

Variable (1) -All sample (2) – Sub-sample

dy/dx std. 
err.

dy/dx std. 
err.

12-14 years 0.091*** 0.030 0.081 0.060
15-17 years 0.155*** 0.041 0.178** 0.081
Girl (dummy) − 0.015 0.015 − 0.030 0.031
Firstborn (dummy) 0.009 0.023 0.071 0.049
Left school (dummy) 0.002 0.005 0.005 0.011
Own child/grandchild (dummy) − 0.083** 0.039 − 0.193** 0.084
Per capita expenditure (ln) − 0.037** 0.018 − 0.137*** 0.040
Age of household head − 0.000 0.001 − 0.000 0.002
Highest grade: household head − 0.004 0.004 − 0.007 0.007
Household size − 0.003 0.004 0.001 0.008
Female-headed household 

(dummy)
− 0.019 0.040 0.007 0.086

Married household head 
(dummy)

− 0.002 0.038 0.007 0.085

Highest housing quality 
(dummy)

− 0.013 0.013 − 0.003 0.023

Land owned (acres) 0.003 0.003 0.013** 0.005
Received remittances (dummy) 0.009 0.025 0.043 0.049
Received non-farm income 

(dummy)
− 0.001 0.020 0.036 0.039

Share of plot cultivated with 
coffee

0.014 0.054 0.120 0.111

Arabica (dummy) − 0.014 0.034 0.033 0.067
Member of farmer's organisation 

(dummy
0.017 0.024 0.078 0.050

Distance to nearest health facility − 0.001 0.003 0.005 0.005
Distance to nearest tarmac road 0.003 0.004 − 0.006 0.013
Distance to nearest market (km) − 0.002 0.003 − 0.009 0.006
Access to credit (dummy) − 0.022 0.026 − 0.025 0.053
Eastern region 0.083** 0.041 0.190** 0.076
Western region − 0.026 0.028 − 0.070 0.051
Number of observations 1247 ​ 524 ​
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environmental/chemical exposure risks. However, girls were signifi
cantly more likely than boys to face bad working conditions and time 
related risks compared to other hazard categories. This could be due to 
gender segregation of agricultural tasks where girls tend to take on less 
tasking activities, or probably due to girls' greater involvement in unpaid 
household labour/chores and other domestic responsibilities before and 
after farm work. It may also be due to differences in reporting behaviour.

Children who are biological children or grandchildren of the 
household head are significantly less likely than other resident children 
to be exposed to physical/mechanical hazards and poor working con
ditions or time-related risks. This suggests that kinship ties may be 
associated with the allocation of hazardous tasks within the household, 
with non-biological children potentially facing greater exposure to more 
demanding or less protected forms of work. In contrast, children who 
have left school are significantly more likely than those still in school to 
be engaged in physical/mechanical hazards, pointing to a link between 
school disengagement and exposure to physically risky work.

Increase in per capita expenditure significantly reduces the likeli
hood of children participating in physical/mechanical hazards and the 
likelihood of them facing bad working conditions/time related risks but 
it does not significantly lower the likelihood of facing environmental/ 
chemical risks.

Higher educational attainment of the household head is associated 
with a lower likelihood of children experiencing poor working condi
tions and time-related risks. However, this relationship is statistically 
significant only for the working-conditions/time-related risk category, 
suggesting that household head education may be more relevant for 
reducing excessive or poorly timed work than for preventing other forms 
of hazardous exposure. This finding is consistent with evidence that 
parental education is negatively associated with children's work. For 
example, Abaidoo [57] finds in Malawi that higher parental educational 
attainment generally reduces child labour, with the effects partly oper
ating through educated parents' greater engagement in non-farm 
employment. Similarly, Webbink, Smits, and de Jong [46] show that 
across 18 developing countries, household resources, including parental 
education, are important determinants of child labour.

The higher the household size, the lower the likelihood of children 
being engaged in environmental or chemical exposure risky activities 

since there would probably be more older adults over 17 years therefore, 
such activities would be undertaken by adults in the larger household 
sizes. Further, children living in households with the highest housing 
quality - a proxy for household wealth - are less likely to be engaged in 
physical/mechanical hazards, with negative and statistically significant 
associations observed in the model specification.

The higher the average land owned by the household, the higher the 
likelihood of children participating in bad working conditions/time 
related activities compared to other hazards. An increase in distance to 
the nearest health facility significantly lowers the likelihood of children 
participating in physical/mechanical hazards.

Region wise, compared to the central region, children in eastern 
region are significantly more likely to be engaged in physical/mechan
ical hazards since crops such as coffee from this area require more 
staking, and pruning compared to robusta coffee from the central or 
western regions. Further, children from households from western region 
are significantly less likely to be involved in bad working conditions or 
time related risks compared to those from central region. This pattern is 
repeated for other types of hazards and is probably due to reported lower 
poverty levels in the western region compared to other regions.

4.5. Education-hazardous child labour trade-off: regression results

As shown in Table 9, with the exception of model 3 on physical/ 
mechanical hazardous child labour, child engagement in hazardous 
labor has a positive and significant association with child education gap 
(i.e. children lag further behind their expected years of schooling) at the 
10% level of significance. The coefficient is highest for model 4 (envi
ronmental/chemical hazardous child labour) followed by model 5 (bad 
working conditions/time related hazards) then model 1 and 2 with 
hazardous child labour undifferentiated. The coefficient is small and 
insignificant for model 3 (physical/mechanical hazards). These results 
suggest that child engagement in hazardous child labour grossly affects 
child education as measured by education gap. Specifically, child edu
cation gap increases with an increase in engagement in different haz
ardous child activities. These results are in agreement with cross country 
synthesis results that show that children in hazardous forms of labour 
are more likely to drop out and perform poorly in school, and that school 

Table 8 
Multivariate probit results for hazardous child labour.

Physical and mechanical hazards Environmental or being exposed to chemicals Bad working conditions and time related risks

(dy/dx) Std Error. (dy/dx) Std Error. (dy/dx) Std Error.

12-14 years 0.032 0.023 0.029* 0.016 0.062*** 0.021
15-17 years 0.068** 0.030 0.060*** 0.021 0.105*** 0.027
Girl (dummy) − 0.033** 0.013 − 0.002 0.008 0.020* 0.011
Firstborn (dummy) 0.012 0.019 − 0.000 0.010 0.013 0.016
Left school (dummy) 0.009** 0.004 − 0.002 0.002 − 0.004 0.003
Own child/grandchild (dummy) − 0.068** 0.028 − 0.011 0.016 − 0.051** 0.022
Per capita expenditure (ln) − 0.024** 0.013 0.002 0.007 − 0.022** 0.011
Age of household head 0.000 0.001 − 0.000 0.000 − 0.000 0.000
Highest grade: household head − 0.003 0.002 0.001 0.001 − 0.007*** 0.002
Household size − 0.001 0.003 − 0.005** 0.002 0.001 0.002
Female-headed household (dummy) − 0.010 0.024 − 0.004 0.013 − 0.017 0.022
Married household head (dummy) − 0.012 0.026 − 0.003 0.014 0.012 0.022
Highest housing quality (dummy) − 0.015* 0.008 − 0.000 0.005 0.000 0.007
Land owned (acres) 0.000 0.002 − 0.001 0.001 0.002* 0.001
Received remittances (dummy) − 0.012 0.016 0.013 0.009 0.015 0.014
Received non-farm income (dummy) − 0.011 0.013 0.002 0.008 0.007 0.011
Share of plot cultivated with coffee 0.003 0.038 − 0.009 0.022 0.021 0.030
Arabica (dummy) 0.023 0.021 − 0.016 0.015 − 0.017 0.019
Member of farmer's organisation 0.018 0.015 0.014 0.009 0.004 0.014
Distance to nearest health facility − 0.007** 0.003 0.000 0.001 − 0.002 0.002
Distance to nearest tarmac road 0.002 0.005 0.000 0.001 0.001 0.003
Distance to nearest market (km) − 0.003 0.002 0.001 0.001 0.000 0.002
Access to credit (dummy) − 0.004 0.019 0.003 0.011 − 0.016 0.015
Eastern region 0.083** 0.026 0.010 0.018 − 0.005 0.023
Western region 0.009 0.020 0.004 0.010 − 0.036** 0.015
Number of observations 1247 ​ 1247 ​ 1247 ​
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attendance is variably affected by child labour intensity (Thévenon & 
Edmonds, 2019).

The other factors that are positively associated with child educa
tional attainment include children in the age bracket of 12 – 14 years, 
age category 15 – 17 years, distance to the main road (proxy for 
accessibility) and region. All these four covariates are positively and 
significantly (at 1% level of significance) associated with the education 

gap of the child. The exception is model 3 i.e. the physical/mechanical 
hazard category.

For age categories 12-14 and 15–17, the magnitude of the co
efficients ranges from 2 to 3 signifying the sensitivity of child education 
to the engagement of these age groups in child labour when compared to 
younger children (5-11), the base category. The coefficients on distance 
from the road and region are positively influencing variables.

Table 9 
Regression results - education-labour trade-off.

Variables (1) (2) (3) (4) (5)

All sample Sub- sample Physical/mechanical hazard Environment/chemical hazards Bad conditions/time related risks

Experienced hazard (all sample) 0.590*** ​ ​ ​ ​
​ (0.202) ​ ​ ​ ​
Experienced hazard (sub-sample) ​ 0.495** ​ ​ ​
​ ​ (0.211) ​ ​ ​
Physical/mechanical hazard ​ ​ 0.207 ​ ​
​ ​ ​ (0.235) ​ ​
Environment/chemical hazards ​ ​ ​ 1.185*** ​
​ ​ ​ ​ (0.455) ​
Bad working conditions/time related risks ​ ​ ​ ​ 1.017***
​ ​ ​ ​ ​ (0.295)
12-14 years 1.976*** 1.997*** 2.005*** 2.004*** 1.980***
​ (0.091) (0.179) (0.091) (0.090) (0.091)
15-17 years 2.932*** 3.127*** 2.998*** 2.967*** 2.942***
​ (0.142) (0.232) (0.142) (0.141) (0.140)
Girl (dummy) − 0.378*** − 0.340** − 0.383*** − 0.377*** − 0.395***
​ (0.087) (0.140) (0.087) (0.087) (0.087)
Firstborn (dummy) − 0.311*** − 0.271 − 0.311*** − 0.326*** − 0.323***
​ (0.109) (0.177) (0.110) (0.110) (0.109)
Own child/grandchild (dummy) − 0.882*** − 1.543*** − 0.923*** − 0.878*** − 0.838***
​ (0.306) (0.524) (0.316) (0.309) (0.299)
Per capita expenditure (ln) − 0.335*** − 0.237 − 0.350*** − 0.359*** − 0.327***
​ (0.096) (0.180) (0.097) (0.096) (0.095)
Age of household head 0.005 0.002 0.004 0.004 0.004
​ (0.005) (0.008) (0.005) (0.005) (0.005)
Highest grade: household head − 0.057*** − 0.092*** − 0.059*** − 0.057*** − 0.052***
​ (0.016) (0.028) (0.016) (0.016) (0.016)
Household size 0.009 0.014 0.007 0.012 0.007
​ (0.021) (0.037) (0.021) (0.021) (0.021)
Female-headed household (dummy) − 0.337 − 0.366 − 0.350* − 0.345* − 0.323
​ (0.208) (0.270) (0.208) (0.208) (0.210)
Married household head (dummy) 0.086 0.152 0.088 0.088 0.076
​ (0.231) (0.298) (0.232) (0.233) (0.231)
Highest housing quality (dummy) − 0.136* − 0.152 − 0.141* − 0.144** − 0.144**
​ (0.071) (0.113) (0.072) (0.071) (0.070)
Land owned (acres) − 0.019 − 0.033 − 0.018 − 0.017 − 0.020
​ (0.012) (0.020) (0.012) (0.012) (0.012)
Received remittances (dummy) 0.123 − 0.010 0.133 0.112 0.125
​ (0.142) (0.226) (0.143) (0.137) (0.140)
Received non-farm income (dummy) − 0.129 − 0.020 − 0.128 − 0.136 − 0.137
​ (0.109) (0.179) (0.109) (0.108) (0.107)
Share of plot cultivated with coffee − 0.301 − 0.731 − 0.295 − 0.281 − 0.316
​ (0.300) (0.445) (0.301) (0.299) (0.296)
Arabica (dummy) − 0.349*** − 0.223 − 0.360*** − 0.344*** − 0.342***
​ (0.131) (0.178) (0.133) (0.132) (0.129)
Member of farmer's organisation (dummy 0.015 0.208 0.020 − 0.000 0.017
​ (0.124) (0.200) (0.123) (0.122) (0.122)
Distance to nearest health facility 0.012 0.021 0.012 0.011 0.012
​ (0.013) (0.019) (0.014) (0.013) (0.013)
Distance to nearest tarmac road 0.040** 0.034 0.040** 0.040** 0.042**
​ (0.018) (0.039) (0.018) (0.018) (0.018)
Distance to nearest market (km) − 0.012 − 0.005 − 0.012 − 0.013 − 0.013
​ (0.016) (0.020) (0.016) (0.016) (0.016)
Access to credit (dummy) 0.081 − 0.123 0.068 0.059 0.096
​ (0.155) (0.206) (0.158) (0.158) (0.151)
Eastern region 0.622*** 0.174 0.651*** 0.668*** 0.692***
​ (0.190) (0.279) (0.192) (0.190) (0.189)
Western region 0.259* 0.257 0.243 0.239 0.275*
​ (0.149) (0.224) (0.152) (0.149) (0.147)
Constant 1.664*** 2.841*** 1.758*** 1.698*** 1.610***
​ (0.515) (0.804) (0.530) (0.526) (0.506)
​ ​ ​ ​ ​ ​
Observations 1247 524 1247 1247 1247
R-squared 0.477 0.436 0.471 0.476 0.481

Standard errors in parentheses ***p < 0.01, **p < 0.05, *p < 0.1.
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Meanwhile, there are six covariates that are negatively associated 
with the child education gap meaning that they reduce the child edu
cation gap. These include child being a female, child being a first born, 
child being an own child, educational attainment of the household head, 
housing quality and arabica cropping system. These results speak to 
cultural norms and household wealth in as far as they are associated 
with child education outcomes. The results suggest that girls, first born 
children, and own children mitigate the deterioration in child education 
outcomes for children engaged in hazardous child labour. Household 
wealth proxy indicators of level of education, arabica cropping system, 
Eastern region (predominantly arabica growing area) also work to 
mitigate significant associations between child engagement in hazard
ous work and child educational outcomes as measured by the child 
education gap.

The results further suggest the critical importance of cultural norms 
and household wealth as safeguards of child educational attainment in 
an environment prone with hazardous child labour.

Finally, it's important to note that the estimated relationship be
tween hazardous child labour and educational outcomes discussed 
above is conditional and associational and may reflect reverse causality 
and omitted-variable bias due to inability to identify a credible instru
mental variable for undertaking instrumental variable estimations.

Revisiting our hypotheses, we find that hazardous child labour is 
increased by household poverty, as higher per capita expenditure is 
significantly associated with a lower probability of children engaging in 
hazardous work, suggesting that economically constrained households 
are more likely to rely on children's labour. Also, being a more distant 
relative or unrelated to the household head increases the selection of 
children for hazardous work, with biological children and grandchildren 
appearing relatively protected from hazardous tasks. Finally, hazardous 
child labour is associated with poorer schooling and educational out
comes, particularly wider education gaps among children exposed to 
hazardous work, although these relationships are interpreted as asso
ciations rather than causal effects because the data are cross-sectional.

5. Limitations and future research

While these findings align with existing literature, they should be 
interpreted with caution. The cross-sectional nature of our data limits 
the analysis to associations rather than causal relationships, and po
tential endogeneity - such as the simultaneous determination of 
schooling and hazardous child labour - cannot be fully addressed. 
Hence, the estimated relationship between hazardous child labour and 
educational outcomes discussed is conditional and associational and 
may reflect reverse causality and omitted-variable bias. Panel or follow- 
up surveys would strengthen causal inference and provide a more robust 
understanding of the drivers.

6. Conclusion

Despite global commitments and declining prevalence rates in some 
regions, hazardous child labour -particularly in agriculture - continues 
to represent a significant social cost of food systems in Sub-Saharan 
Africa. This study contributes to the evidence base by providing 
detailed, micro-level insights into hazardous child labour in smallholder 
coffee production in Uganda and their relationship with educational 
outcomes.

Our results show that hazardous child labour participation in coffee 
farming is still widespread among children aged 5-17 years in Uganda. 
The results suggest that both child characteristics and household char
acteristics are important drivers of hazardous child labour among 
Uganda coffee smallholder farmers. Results show that 22.5% of the 
children who participated in any form of child labour also participated 
in hazardous work. Children were more involved in physical/mechani
cal hazardous work while older child category participated the most in 
all hazardous work categories. Regression results show that hazardous 

child labour is strongly associated with children's age, school attendance 
status, the relation to the household head, and the educational attain
ment of the household head. Within coffee production systems, older 
children and non-biological household members face significantly 
higher exposure to hazardous work.

The education attainment measured as education gap of children is 
negatively associated with engagement in hazardous labour activities as 
evidenced by the positive and significant coefficient of hazardous child 
labour on education attainment. Empirical results show that engage
ment in hazardous work during the previous seven days is strongly 
associated with children having a wider education gap falling more than 
a full year behind their expected grade level. This leads to lack of 
building potential human capital and can result in reduced life time 
income of affected children as well as reduced future national income. 
Its important to note that the education results may be interpreted as 
associational rather than causal. While hazardous child labour is posi
tively associated with education gaps in the analysis, the study cannot 
rule out reverse causality or omitted-variable bias. Children's schooling 
outcomes and exposure to hazardous work may be jointly shaped by 
household constraints, school access, child characteristics, and local 
labour demand. Consequently, the findings support the need for policies 
that reduce children's exposure to hazardous work while supporting 
schooling, but they should not be read as establishing a causal effect of 
hazardous child labour on educational delays.

The findings of this study point to the need for targeted policy 
responses: 

• Policymakers should strengthen policies and programmes that sup
port children's continued participation in education, including in
terventions that address basic needs such as school fee subsidies, 
school feeding programmes, and infrastructural constraints.

• Greater awareness among parents and caregivers is needed to pre
vent children's exposure to hazardous work activities that can 
negatively affect their health and well-being.

• In addition, the specific needs of particularly vulnerable children, 
such as non-biological children, including orphans or those living 
with relatives, require careful consideration to ensure equal oppor
tunities and adequate protection for all children.
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