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Abstract 

This study examines child labor in Ghana to determine if children working in 

agriculture are more likely to sustain occupational injuries than children working in other 

sectors. In 2000, an estimated 2.5 million children, or 4 of every 10 children aged 5-17, 

were economically active in Ghana. Of these, nearly two-thirds work in agriculture. In 

rural areas this number is higher, where nearly three-fourths work in agriculture. No 

study to date has examined the actual risk of injury for children working in Ghanaian 

agriculture. Using cross-sectional data from the Statistical Information and Monitoring 

Program on Child Labor (SIMPOC) Ghana Child Labor Survey of 2001, a nationally 

representative survey of 6,796 economically active children living in 10,000 households 

in Ghana, it is possible to determine whether children who work in agriculture have an 

increased likelihood of being injured. I use a logistic regression model to determine the 

factors associated with occupational injury for economically active children. Controlling 

for a variety of characteristics of the child and the job, I find that agricultural work is 

associated with a higher likelihood of occupational injury for children.  
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Introduction 

Throughout the world, an estimated 115 million children are engaged in 

“hazardous work.” This is defined by International Labor Organization (ILO) Convention 

182 and the accompanying Recommendation 190 as a “worst form of child labor” — 

“work which, by its nature or the circumstances in which it is carried out, is likely to 

harm the health, safety, or morals of children” (ILO, 1999a, b).  Children engaged in 

hazardous work encompass more than half of the total 215 million child laborers in the 

world (International Labor Office, 2011), more people than make up the total population 

of Mexico, the world’s 11th most populous country (Central Intelligence Agency (CIA), 

2011a). Approximately 110 million of these children are below the age of 15 years old; 

73 million are below 10 years old (Todaro and Smith, 2009).  

 Hazardous child labor is a vast, complex problem that has plagued every country 

on Earth at some point in history, though in modern times is particularly endemic to 

developing countries (Ashiabi, 2000; Basu, 1999; Fares and Raju, 2007).  Unfortunately, 

it is a problem not well understood (O’Donnell, 2005; Castro, 2007; Castro, 2011). To a 

great extent, this is because Convention 182, while explicitly forbidding all forms of 

slavery, sexual exploitation, and drug trafficking involving children, gives individual 

discretion to each of the 183 ILO Member States to determine for themselves what 

constitutes work that is likely to harm the health, safety, or morals of a child (ILO, 

1999a). This is commonly referred to as the “hazardous work list.” The creation of this 

list is an important action meant to form the basis from which national laws and policies 

are designed to appropriately address those child labor issues most characteristic of a 

particular country’s economy and culture (ILO, n.d.; International Labor Office, 2011, p. 
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4-5). 

 If protecting the well-being of children is to be a goal of public policy, it is 

necessary to consider the nature of the activities being undertaken by working children so 

as to more objectively characterize hazardous work. In Ghana, 2.5 million children aged 

5-17, or 4 out of every 10 children, are economically active. Because nearly two-thirds of 

these children work in agriculture, this paper will focus on the agricultural sector to 

determine if agricultural work correlates positively with measures of adverse health in 

children. The answer will help inform a broader debate, providing a much-needed 

empirical basis for future public policy aimed at eradicating hazardous child labor, 

particularly in agriculture, where the overwhelming majority of child laborers are found 

(Ashagrie, 1997; Diallo, et al., 2010; Dinopoulos and Zhao, 2007; Fares and Raju, 2007; 

Guarcello, et al., 2004b; International Labor Office, 2011). 
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Literature Review 

Negative Health Effects of Hazardous Work 

In the case of hazardous child labor, the gradual changes and significant passage 

of time that typically characterize progress in the public policy process seriously threaten 

the well-being of the millions of children engaged in hazardous work (International Labor 

Office, 2011, p. 1). This is because children in hazardous work are especially at-risk for 

work related injury or death (Ashagrie, 1997; Castro, 2007; Castro, 2011; Guarcello, et 

al., 2004b; International Labor Office, 2011; Mull and Kirkhorn, 2005; O’Donnell, et al., 

2005; Todaro and Smith, 2009).  

The conditions that characterize hazardous work, such as those that would expose 

a person to toxic substances, dangerous machinery, heavy lifting, loud noises, small 

spaces, or extreme temperatures, noise levels, or vibrations (ILO, 1999b), are particularly 

risky for children because children are biologically more sensitive than adults. 

Specifically, they:  

• are more sensitive to heat and cold;  

• have thinner skin and a larger relative skin surface area, making it easier for them 

to absorb toxins and to dehydrate; 

• require more sleep; 

• breath faster, with shorter breaths, meaning they inhale relatively more dirty air 

more quickly than an adult;  

• are still developing, a process that can be disrupted by chemicals; and 

• are inherently less capable of making informed and reasoned decisions 

(International Labor Office, 2011, p. 13-14) 
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These risks, in addition to the difficulties a child likely faces from already living 

in extreme poverty, leave children exceedingly vulnerable (Ashiabi, 2000). In the end, 

society as a whole must bear this cost, as child labor generally “impedes the acquisition 

of education and human capital” (Basu and Tzannatos, 2003, p. 160) and “results in 

forgone earnings as an adult for both men and women” (p. 161; see also Fares and Raju, 

2007). Furthermore, high rates of poverty are consistently shown to correlate to high 

prevalence of child labor (Basu and Van, 1998; Bøås and Hatløy, 2008; Hilson, 2008), 

perpetuating an existing poverty trap unnecessarily, as “in essentially every task that has 

been studied…adult laborers are significantly more productive” (Todaro and Smith, p. 

379).   

Limits of Understanding General Trends in Hazardous Child Labor 

The ILO has recognized the urgency of eradicating the worst forms of child labor, 

and in 2006 adopted the Roadmap for Achieving the Elimination of the Worst Forms of 

Child Labor by 2016 and subsequently the 2010 Global Action Plan, the latter of which 

was meant to set in motion specific actions under the guidance of the original Roadmap 

“to hasten the pace of progress towards the 2016 target” (ILO, 2010a). Such a policy was 

viewed as a welcome action, as progress had been uneven. Globally, the number of 

children 5-14 years old working in hazardous labor was reduced by half between 2000 

and 2008 and remains on the decline. However, this achievement was accompanied by a 

20 percent increase in the number of 15-17 year olds in hazardous work that occurred 

between 2004 and 2008 (Diallo, et al., 2010; International Labor Office, 2011). In 2010, 

there were also significant regional and gender disparities, with child labor declining in 
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the Asia-Pacific region and Latin America, but increasing, both in absolute and relative 

terms, in sub-Saharan Africa, where children’s employment rates were already higher 

than any other region. (See Figure 1). Most of the decreases are attributed to females, 

where there was approximately a 24 percent (about 15 million girls) reduction in the 

number of girls engaged in hazardous child labor. With about 128 million male child 

laborers, boys make up about 60 percent of the total 215 million child laborers (ILO, 

2010b). These various disparities indicate that policies, where they are working, are 

achieving inconsistent results. 

 
Figure 1. Children’s employment rates by region, 2004 and 2008 (5-14 age group, 
percentage) 

 
Source: Accelerating action against child labor, International Labor Organization, 2010, 
p. 11. 
 
 To some extent, this knowledge of general trends can inform policymakers as 
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percent — are found in the agricultural sector (Ashagrie, 1997; Castro, 2007; Castro, 

2011; Diallo, et al., 2010; Dinopoulos and Zhao, 2007; Fares and Raju, 2007; Guarcello, 

et al., 2004b; International Labor Office, 2011; ILO, 2010a; ILO, 2010b), suggesting that 

child labor reduction efforts should be focused accordingly. However, as said succinctly 

by Owen O’Donnell, Furio Rosati, and Eddy van Doorslaer (2005), “these estimates are 

extrapolated from data on the prevalence of child works in activities considered to be 

potentially damaging to child well-being. There is remarkably little evidence on the 

actual health effects of child work” (p. 438). The ILO made a similar claim in their 

report, Children in hazardous work: What we know, what we need to do, stating, “One of 

the reasons why we do not feel the full brunt of hazardous work of children is because we 

have not been seeing data and reports on the accidents and injuries that result from this 

work. For the developing world, there have been virtually no statistics on occupational 

injuries and illnesses for children” (p. 9; emphasis added). This gap in understanding of 

the physical impact of hazardous work on children has been acknowledged elsewhere in 

the relevant academic literature (Guarcello, et al., 2004b; Castro 2007), and is the 

inspiration for this paper. 

Understanding Specific Occupational Injury Hazards in the Agricultural Sector 

Considering there is not a universal definition for “hazardous work”, and 

therefore not a common “hazardous work list,” it is important to develop a more evolved 

understanding of what activities and circumstances put children most at risk (ILO, 2012). 

In their book, Rights and wrongs of children’s work, authors Michael F. C. Bourdillon, 

Deborah Levison, William E. Myers, and Ben White make the case that it is important to 

understand what specific activities actually lead to harming children, as “hazards in work 
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do not necessarily result in actual harm to children” (p. 171). This statement is made as 

part of the larger argument of the book, that even if child work could possibly be 

classified as “good” or “bad,” so as to assess what work should be allowed or not, a 

“bad” job for a child might still be far better than an alternative life without any work at 

all. In any case, with the following example, they ask the questions this study has been 

designed to help answer: 

Some children manage to avoid danger and some respond with resilience to 
potentially damaging situations. Consider the possibilities of physical harm on the 
job. A boy wielding a machete to cut brush has a lower probability of cutting 
himself if he has been trained in the use of the machete, and if it is the right size for 
a person of his stature. How likely is it that he will cut himself, and how seriously? 
The possibility of accidents is not in itself sufficient ground to ban an activity; if it 
were, nearly all children’s sports would have to be banned (pp. 171-172). 

 

This paper adds to the small body of literature aimed at studying injury hazards 

for working children in Ghana using the 2001 Statistical Information and Monitoring 

Program on Child Labor (SIMPOC) Ghana Child Labor Survey provided by the ILO. To 

a great extent, this will be done by utilizing the systematic methodology to identify 

hazardous work and understand risk factors for children engaged in hazardous work 

developed by Dr. Charita Castro (Castro, 2007). Using the 2001 SIMPOC Philippine 

Survey on Children, Castro showed that Filipino children working in agriculture were 

five times more likely to be injured than children in other sectors. In fact, 71 percent of 

all work-related injuries reported in 2001 in the Philippines were from children working 

primarily in the agricultural sector.  

 As is the case around the world, even in developed nations, the majority of all 

economically active children work in agriculture. In the Philippines, 54 percent are 

working in agriculture (Castro, 2007; Castro, 2011; International Labor Office, 2011). 
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The ILO has acknowledged recently that farm work can be beneficial to children and can 

serve as a mechanism through which communities subsist or even thrive; however, “it is 

absolutely crucial to discern which tasks, which working conditions, which products and 

which tools are hazardous and to help parents and policymakers alike to take the 

necessary steps to protect children from those hazards” (International Labor Office, 2011, 

p. 21). Castro argues that, “the burden of work-related injuries to children should be 

incorporated into definitions of hazardous work” (p. 199). By all accounts, a more 

evolved understanding of the specific occupational risks associated with certain activities, 

particularly in the agricultural sector, is a worthy mission for researchers and 

policymakers alike (Ashagrie, 1997). 

The Case of Ghana 

In June 2011, Ghana signed the Minimum Age Convention of 1973, specifying 15 

years old as the minimum age for work. With this action, it became a signatory of all 

eight “fundamental” conventions, as designated by the ILO Governing Body, which 

includes the Worst Forms of Child Labor Convention of 1999. Ghana is considered 

progressive for its child labor laws while simultaneously criticized for weak enforcement 

and implementation. However, the Government has recently taken steps to improve 

implementation. Perhaps most importantly, it issued a “Hazardous Child Labor Activity 

Framework for the Cocoa Sector,” which designates burning bushes, applying chemicals, 

carrying heavy loads, harvesting with a hook, using machetes, and working more than 18 

hours per week as “hazardous” and prohibits children under 18 from engaging in the 

activities (Department of Labor, 2011). 

In Ghana, 62.5 percent of all economically active children are working in the 
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agricultural sector. In rural areas, this number increases to 73.6 percent (Mull and 

Kirkhorn, 2005, p. 650). This significant difference is unsurprising; Hilson (2008) finds 

that “in sub-Saharan Africa, … 80 percent of the population engages in subsistence 

agriculture, [child labor] is primarily a rural phenomenon” (p. 1235). The ILO has a 

general desire to fill existing knowledge gaps (ILO, 2010, p. 2), specifically 

recommending that: 1) policies and programs be targeted at those sectors where child 

laborers are most at risk and, 2) occupational risk profiles be developed to design 

appropriate advocacy, training, and prevention programs (International Labor Office, 

2011, p. 15). This paper will examine the occupational risks of injury associated with 

agrarian labor in Ghana and compare them to risks of non-agrarian labor.  

 In Ghana, there has been some research on child labor in agriculture as it relates 

to cocoa production. Cocoa is Ghana’s principle cash crop and, along with remittances, a 

major source of foreign exchange (CIA, 2011b; Mull and Kirkhorn, 2005). Growing and 

harvesting cocoa is labor intensive and requires sharp tools and pesticides. Consequently, 

it is not surprising that researchers Mull and Kirkhorn (2005) found large numbers of 

children participating in hazardous work in their study of Ghana cocoa production. 

Specifically, they discovered children clearing forests and weeds with chainsaws, 

climbing tall trees, handling pesticides, harvesting the crop with sharp tools, and 

transporting heavy loads of the crop (2005, p. 651). Furthermore, the authors found that 

children working in the production of cocoa are exposed to many hazards that could, 

without intervention, lead to long-term adverse health effects. They call for additional 

studies that examine similar hazards in other areas of agriculture production (p. 654).  

 Rather than considering potentially hazardous working conditions, where working 
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situations are examined to determine if children appear to be at risk, this paper will study 

actual situations where a working child, particularly in agriculture, sustained occupational 

injuries. In using a sample representative of the population of children in Ghana, it is 

possible to quantify the risk to children of working in agriculture versus working in other 

sectors. The results are meant to fill a specific gap in the literature that exists regarding 

the actual health effects of hazardous child work in Ghana. In particular, the analysis will 

focus on whether there is evidence of an increased likelihood of actual injury for 

Ghanaian children employed in agriculture relative to other sectors. 

Hypothesis 

 The importance of the work-injury connection is sustained, first and foremost, 

because agriculture is unquestionably the most common sector in which children work 

worldwide, particularly in rural areas. It is not surprising then that the ILO estimated that 

70 percent of work-related injuries and illnesses experienced by children around the 

world occur in agriculture (Ashagrie, 1997; Castro, 2007; Fares & Raju, 2007). The 

agricultural sector tends to receive special attention from the international community, as 

it so often requires the use of toxic chemicals or dangerous machinery. Article 16 of ILO 

Convention 184 Concerning Safety and Health in Agriculture is dedicated specifically to 

agriculture and sets the minimum age for work in agriculture at 18 years old if the work 

is likely to “harm the safety and health of young persons” (ILO 2001a). Other articles in 

the Convention are dedicated to establishing safety procedures and outlining worker 

rights.  

Although Mull and Kirkhorn (2005) found many of the children working in cocoa 

production in Ghana engaged in hazardous work, the actual risk of working in 
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agriculture, more generally, has not yet been established. The 2001 Ghana Child Labor 

Survey found that 6,796 children out of the 17,034 total children canvassed, or 

approximately 40 percent, engaged in economic activity. These children comprise the 

sample for this study. Of these, 3,310 of the 6,796 children, or 63 percent, worked in 

agricultural/hunting/forestry. (See Figure 2). Consistent with expectations (Ashagrie, 

1997; Castro, 2007), the overwhelming majority of injuries to children also occurred in 

the agricultural sector.  

 

Figure 2.  Division of working children by sector in Ghana 

 
Source: Ghana Statistical Service 2001 Ghana Child Labor Survey (ILO 2001b). 
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Data 

The SIMPOC Ghana SOC 2001 

 This study uses the Statistical Information and Monitoring Program on Child 

Labor (SIMPOC) Ghana Child Labor Survey of 2001 (SOC 2001), made available by the 

International Labor Organization’s International Program on the Elimination of Child 

Labor (ILO-IPEC) (ILO, 2001b). Conducted in January and February of 2001 by the 

Ghana Statistical Service, with technical assistance from the ILO and within the 

framework of ILO-IPEC, the Ghana Child Labor Survey is the first nationwide survey of 

working children in Ghana that provides quantitative data on the economic activity of 

children. From a nationally representative sample of 10,000 households, 9,889 

households were interviewed successfully. Of these, 6,777 were “eligible” households, 

meaning that there was at least one child aged 5-17 years. In total, 17,034 children were 

canvassed successfully. Importantly, though the unit of analysis is the individual child 

who was interviewed, the reporting unit for the questionnaire is the household. Therefore, 

none of the interviews conducted were with children residing in an institution or 

establishment, including workplaces or schools. Because of this fact, the extent to which 

hazardous child labor exists at school or work cannot be witnessed or assessed firsthand. 

Furthermore, because of this limitation in the survey, it is not possible to study any 

systematic differences between children living at place of work and children still living at 

home who work that may exist. 

Research Design 

As stated by the Ghana Statistical Service, the objective of the survey was “to provide 

quantitative data on children’s activities (economic and non-economic) so as to determine 
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the nature, magnitude, and reasons for child labor and the effect on children’s education, 

health, morals and normal development” (Ghana Statistical Service, 2003, p. xii). This 

study will focus on those variables that provide information on non-fatal occupational 

injuries sustained by children while working; fatalities were not recorded in the survey. 

Though children were also given the opportunity to report injuries sustained at home and 

school, and while recognizing that hazardous conditions exist in both of these places, 

only those reported injuries sustained at work will be considered. This is done in the 

interest of precision and to avoid the ambiguity that accompanies hazardous activities that 

take place within the home or school (Berlan, 2009; Castro, 2007; Diallo, et al., 2004; 

International Labor Office, 2011). There was no missing data; all but seven of the 6,796 

children gave a valid response when asked if they had received an injury in the 12 months 

preceding the survey.  

Though variables concerning occupational illnesses, such as skin disease, are also 

available from SOC 2001, this study will exclude them due to their delayed onset and the 

difficulty of establishing a link between a given illness and the work in which the child 

participates (Castro, 2007). Acute injuries, such as cuts sustained while using a sharp 

hand tool, are more clearly linked to a specific work activity of a child, whereas loss of 

sight or skin diseases are not as definitively linked to any one activity. Castro (2007) uses 

the example of eczema to show the difficulty of linking skin diseases to work activities. 

Eczema “could be due to acute contact with a chemical irritant at work, prolonged heat 

exposure from working in the fields too long, or a genetic predisposition to eczema where 

interaction with certain environmental elements causes its onset” (Castro, 2007). In this 

study, “acute injuries” constitute “cuts/wounds,” “loss of limb,” and “fire burns,” 



 14 

whereas illnesses include ”poisoning,” “loss of sight,” “deafness or impaired hearing,” 

“skin disease,” or “respiratory ailment.” Among those children whom reported suffering 

an injury of any kind while working, 93 percent suffered an acute injury. Among these 

injuries, children engaged in agricultural activities sustained 75.6 percent. (See Table 1). 

From this point on, this study will use the terms “acute injury” and “injury” 

interchangeably, though technically it only considers “acute injuries.” 

 
Table 1.  Incidence of injury (cuts/wounds, burns, or loss of limb) for children 
reporting an injury sustained at work by industry, Ghana 2001 

Child Activity 
Category 

Number of 
Children 
Injured 

Percent of 
children 

working in 
sector 

Percent of all 
injuries that were 
sustained in sector  

Ag/Hunting/Forestry 712 62.6% 75.6% 
Fishing 39 2.5 4.1 
Mining 6 .5 0.6 
Manufacturing 47 6.4 5.0 
Construction 1 .3 0.1 
Wholesale/Retail 57 21.8 6.1 
Hotel/Restaurant 15 4.2 1.6 
Transportation 46 .4 4.9 
Public Administration 2 1.4 2.0 

Total 942 100 100 
Source: Ghana Statistical Service 2001 Ghana Child Labor Survey (ILO 2001b). 
 

Of those children working in agriculture reporting injuries, 69 percent were male, 

while 31 percent were female. This disparity is larger than would be expected if males 

and females were doing identical work, since 40 percent of the 3,310 children whose 

occupation is agriculture/fishing/forestry are females. This implies that boys are more 

likely to be injured than girls. (See Table 2). 
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Table 2. Incidence of acute injury sustained at work for children working in 
agriculture by gender, Ghana 2001 

Sex Number in 
Agriculture 

Percent of total 
agricultural 

workers 

Number 
injured in 

agriculture 

Percent of total 
injured in 

agriculture 
Male 1,998 60.4% 522 68.7% 
Female 1,312 39.6% 238 31.3% 

Total 3,310 100.0% 760 100.0% 
 

Methodology 

 This study will examine the association of various exposures to the occurrence of 

non-fatal work-related injuries in agriculture through multivariate logistic regression. The 

dependent variable, a discrete binary variable (injury/no injury), will be regressed on 

independent variables that control for demographic and socioeconomic characteristics of 

respondents, as well as industry category (specifically, agriculture or not) and various 

workplace exposures, activities, and conditions. The logistic or “logit” is used to 

ascertain the odds of injury for one group relative to another (e.g., a child working in 

agriculture versus another sector). The results approximate the likelihood of injury 

(increased, decreased, or unaffected) because of a particular independent variable 

(Castro, 2007, p. 115-117; Wooldridge, 2009, pp.575-576). 

Model Specification: Parameter Form 

Model:  
 
Y = B0 + B1X1 + B2X2 + B3X3 + B4X4 + B5X5 + B6X6 + B7X7 + B8X8 + B9X9 + B10X10 + 
B11X11 + µ 
 
where: 
 
Y1 = ACUTE_INJURY 

Indicates whether a child sustained a cut or wound, fire burn, or loss of limb. 
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X1 =   MALE 
Indicates the child is male. 

 
X2 =   AGE_10TO14 
 Indicates being 10 to 14 years old (reference category=children ages 5-9). 
 
X3 = AGE_15TO17 
 Indicates being 15 to 17 years old (reference category=children ages 5-9). 
 
X4 =   AGWORK 
 Indicates the child works in agriculture. 
 
X5 =   TOOLS 

Indicates if child reported using tools, equipment, or machinery while working. 
 
X6 =   PROTGEAR 
 Indicates if child wore protective gear while working. 
 
X7 =   NIGHT 
 Indicates if any work was done at night. 
 
X8 =  NOT_SATISFIED 
 Indicates if child reported to be dissatisfied with their work. 
 
X9 =  TRAINING_YES 

Indicates if a child reported receiving training at any past or present time. 
 
X10 =  HAZ_AWARE 

Indicates a child’s reported awareness of any likely health problems or possible 
hazards in connection to their work (not including work in agriculture). 

 
X11 =  AGTOOLS 

Equal to product of variables agwork and tools. 
 
µ =  error term 
 
B0 =  Y-intercept 
 
B1, B2, B3, B4, B5, B6, B7, B8, B9, B10, B11   = Coefficients of respective independent 
variables; partial slope coefficients 
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Table 3. Model Specification: Hypothesized Effects 
 
 Variable Name Expected Sign Justification 

Dependent Variable 

Y ACUTE_INJURY N/A Castro, 2007 
 

Independent Variable 

X1 MALE (+) Being male is related to higher 
rate of injury. Castro, 2007 

X2 AGE_10-14 
(+) Being 10 to 14 years old instead 
of 5 to 7 is related to higher rate of 

injury. 
Castro 2007 

X3 AGE_15to17 
(+) Being older than 14 is related to 

higher rate of injury. 
 

Castro, 2007; Mull and 
Kirkhorn, 2005 

X4 AGWORK (+) Work in agriculture is related to 
higher rates of injury. 

Castro, 2007; Mull and 
Kirkhorn, 2005 

X5 TOOLS (+) Use of tools is related to higher 
rates of injury. Castro, 2007; Berlan, 2009 

X6 PROTGEAR (-) Use of protective gear is related 
to lower rates of injury. 

Castro, 2007; Berlan, 2009; 
Bourdillon, et al., 2009 

X7 NIGHT (+) Work at night is related to 
higher rates of injury. Castro, 2007 

X8 NOT_SATISFIED (+) Less job satisfaction is related 
to higher rates of injury. Castro, 2007 

 
 

X9 
TRAINING_YES (-) Less training is related to higher 

rates of injury. 
Castro, 2007; Bourdillon, 

et al., 2010 

X10 HAZ_AWARE 
(+)  Awareness of hazards likely 

means a more hazardous situation, 
increasing the likelihood of injury. 

Castro, 2007 

X11 AGTOOLS 

(-) The combined effect of using 
tools and working in agriculture 
will be smaller than the sum of 

their individual effects. 

Berlan, 2009 

Source: Ghana Statistical Service 2001 Ghana Child Labor Survey (ILO 2001b). 
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Policy Relevance 

 Given policy interest in reducing and eventually eliminating child labor suggests 

that it makes the most sense to target those situations where children are most at risk. As 

in most of sub-Saharan Africa, where approximately 80 percent of the people rely on 

agriculture to subsist, the people of Ghana are almost entirely dependent on the 

agricultural sector for their livelihoods. It is a fact of life in Ghana, as in many developing 

countries, that children often must work to provide additional, vital income for their 

families. Though in many cases this work is not hazardous, and indeed may benefit the 

child in some way, it is important to understand exactly which work activities are likely 

to lead to a child being injured. Parents of these children can use this information to 

inform family-level decisions about the appropriate balance for a child between work and 

school, and policymakers can use it to focus their efforts, taking steps to protect children 

where they are most at risk while avoiding making unreasonable demands of developing 

countries or trying to eliminate all forms of child labor in agriculture. 

Generally, the overarching theme of studies and reports on child labor is public 

awareness. The United States Department of Labor (DOL) Bureau of International 

Affairs (ILAB), in their 2010 List of Goods Produced by Child Labor or Forced Labor, 

states, “the primary purposes of the List are to raise public awareness about the existence 

of child labor and forced labor in the production of goods in the countries listed and to 

promote efforts to eliminate such practices. The List is not intended to be punitive, rather 

it is a tool to stimulate positive remedial action” (DOL, 2010, p. 1). This list, mandated 

by the Trafficking Victims Protection and Reauthorization Act of 2005 (TVPRA), 

includes Ghana cocoa. Because of its inclusion on the list, Ghana was motivated to sign 
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the Declaration of Joint Action to Support Implementation of the Harkin-Engel Protocol, 

which requires the establishment of a Framework of Action. Ghana since has expanded 

its child labor monitoring efforts (DOL, 2010).  

Analysis 

 Table 1 shows that children working in agriculture sustained 712 of the 942 acute 

injuries, or 75.6 percent of all injuries experienced. This is disproportionately large 

relative to the 57 percent of economically active children reported to be working in 

agriculture, suggesting agricultural work is particularly dangerous for children and 

motivating this study. Regression analysis is used to determine the magnitude of this 

effect.  
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Table 4. Regression results; logistic regression model of possible risk factors for 
injury occurrence in Ghana, economically active children 5-17 years, 2001 

Variable 
Adjusted 

Odds Ratio Z-score 
Intercept  -30.01 
Demographic Characteristics   
Sex   

Male 1.41** 4.49 
Female 1  

Age   
5 to 9 years 1  
10 to 14 years 1.56** 4.33  
15 to 17 years 1.94** 5.98 

Workplace and Exposure 
Characteristics 

 

Work in Agriculture (no use of tools) 4.27** 12.29 
Use of Personal Protective 
Equipment 1.56** 

2.66 

Night Work 1.16 1.08 
Dissatisfaction with Work 2.52** 4.58 
Training .86 -0.89 
Use of Tools/Equipment at Work (not 
working in agriculture) 3.84** 

8.13 

Awareness of Hazards 2.2** 9.82 
Agricultural work and use of tools 6.17** -5.35 
   

Number of 
Observations: 6,796 Source: Author’s calculations of 

Ghana Statistical Service 2001 Ghana 
Child Labor Survey Pseudo R2: 0.1431 

Log-likelihood chi-
square: 800.48 (*) underlying coefficient is 

significant at the p < 0.05 level; (**) 
underlying coefficient is significant at 
the p < .01 level  
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Table 5. Predicted probabilities and marginal effects of variables on injury, Ghana 
2001 

Independent Variable 
Likelihood of 
Injury 

Marginal Effect 

 (model with x=actual observed values) 
Total likelihood of child getting 
injured when variables are at the 
mean Percent (%) Percentage Point Difference 
   
Sex*   

Male 16 3.7 
Female 12.2 Reference 

Age*   
5 to 9 12.3 Reference 

10 to 14 17.1 4.8 
15 to 17 20.1 7.7 

Agricultural work (no tool use)*   
Yes 17.6 12.6 
No 5.0 Reference 

Uses tools at work (no ag work)*   
Yes 16.2 11.2 
No 5.0 Reference 

Agriculture work with tools*   
Yes 23.3 18.3 
No 5.0 Reference 

Wears protective gear at work*   
Yes 19.5 5.4 
No 14.1 Reference 

Works at night   
Yes 15.9 1.7 
No 14.2 Reference 

Dissatisfied with work*   
Yes 26.5 12.4 
No 14.1 Reference 

Received training for work   
Yes 12.8 -1.7 
No 14.5 Reference 

Aware of Hazards*   
Yes 19.6 9 
No 10.6 Reference 

*Statistically Significant 
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 Table 4 presents odds ratios from the logit model described above to determine 

the factors associated with the probability of work injury. All explanatory variables 

indicate a highly statistically significant relationship with the occurrence of acute injury 

and are sizeable in magnitude, with the exception of those variables indicating night work 

and having received training, which were both statistically insignificant and relatively 

small in magnitude. Table 5 reports predicted probabilities and marginal effects of each 

variable, holding all other variables at their actual observed values.  

 The factor associated with the greatest likelihood of injury was for those children 

working in agriculture but not using tools. These children were found to be 4.27 times 

more likely to be injured relative to those not in agriculture and not using tools. The next 

largest effect was for children who use tools but who do not work in agriculture, who 

were 3.84 times more likely to sustain an injury relative to those not in agriculture and 

not using tools. These results indicate that tools and agricultural work, in fact, are 

dangerous in their own right. More specifically, a child working in agriculture without 

tools had a 17.6 percent chance of getting injured, relative to the reference category of 

children working without tools and outside of agriculture. Children in this reference 

category had a 5 percent chance. (See Table 5 for all probabilities.) Thus, the initial 

results support the premise for this paper that work in agriculture is associated with an 

increased rate of injury for economically active children when controlling for other 

influences.  This finding is consistent with the relevant literature and previous studies 

(O’Donnell, 2005; Castro, 2007; Castro, 2011; Mull and Kirkhorn, 2005; Ashagrie, 1997; 

Fares & Raju, 2007). 

 A child using tools but not working in agriculture had a 16.2 percent chance of 
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getting injured relative to a child not using tools and not in agriculture, where there was a 

5 percent chance of injury. To account for the possibility that the hazards associated with 

using tools may be different for a child working in agriculture, included in the model was 

a variable interacting agricultural work with the use of tools.1 This variable was highly 

statistically significant in the regression; the use of tools while working in agricultural 

was 6.17 times more likely to sustain an injury than child working without tools, outside 

of agriculture. This number is obtained by exponentiating the sum of the respective 

coefficients of the variables agwork, tools, and agtools. 

 Considering this interaction term, it should be emphasized that while working in 

agriculture and using tools is associated with the greatest likelihood of injury for a child, 

the odds of sustaining injury while working in agriculture without tools are still 

substantially large. Common sense would suggest that handling machetes and other tools 

might be dangerous for children, but while controlling for tools does significantly 

decrease the odds of injury associated with working in agriculture, it does not account for 

all the risk connected with agricultural work. Mull and Kirkhorn (2005) found that 

growing and harvesting cocoa in Ghana is labor intensive and requires sharp tools and 

pesticides. As cocoa is the major agricultural crop of Ghana, it is likely that if there were 

a way to control for other hazardous, especially pesticides, the odds of acute injury from 

working in agriculture would decrease. This highlights a major limit of this study: the 

data provided by the Ghana Statistical Service do not offer information about biological, 

chemical, or other hazards, or any information about the specific type of agricultural 

                                                
1 The regression without the interaction term had a lower Pseudo R2 and log likelihood ratio statistic than 
the model including the interaction term, suggesting a model with reduced explanatory power. Similarly, a 
test for model specification errors revealed omitted variable bias in the model, as opposed to the model 
with the interaction term (see Appendix 2). 
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work being performed. This contrasts with the data used by Charita Castro (2007) in her 

study of the Philippines, where the specific hazards of agriculture were parsed out, and 

exposure to biological hazards was found to be the best predictor of acute injury for a 

child working in agricultural, except for the use of tools. It is safe to conclude that the use 

of pesticides and tools make agriculture a dangerous place for children to work. 

 After agricultural work and the use of tools, the next best predictor of acute injury 

was a child reporting dissatisfaction with their work, which is associated with 2.52 

increased odds of injury. As Table 5 shows, such a child has a 26.5 percent chance of 

getting injured, 12.4 percentage points higher than a child who has not reported 

dissatisfaction. This is a rather high probability, but it must be noted that it was only just 

over two percent of children that reported dissatisfaction with their work. Unfortunately, 

there is no way to know the nature of their dissatisfaction, or why additional children did 

not report dissatisfaction. It could also be that the variable for dissatisfaction is revealing 

a case of reverse causation, where the children are reporting dissatisfaction because they 

were injured.  

 A child reporting awareness of hazards associated with work is also a good 

predictor of injury. Such a child was 2.2 times more likely to suffer an injury, 

corresponding to a 19.6 percent chance of getting injured, 9 percentage points higher than 

a child who does not report hazards. Though smaller in magnitude, age and sex also 

proved rather important, with older children and males more likely to get injured. For 

example, a child 15 to 17 years old was 1.94 times more likely to suffer an injury, 

compared to the reference category of children aged 5 to 9 years old.  Those aged 10 to 

14 were 1.56 times more likely to be injured, relative to the reference. Male children were 
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1.41 times more likely to be injured than females. This suggests that work being done by 

males and by the older children is inherently more dangerous than the work being done 

by younger children and females, aligning well with the global trends described above. 

Though these results are not nearly as large in magnitude as the results corresponding to 

some of the other variables, it should be noted that sex and age are the most precisely 

measured parts of the Ghana Statistical Survey. While experimenting with different 

model specifications for this paper, the results for gender and age stayed basically 

constant from experiment to experiment, likely because whatever limitations exist when 

asking about hazardous work, use of tools, or a person’s mood, etc., sex and age are 

rather straightforward answers with clear responses.  

 The most striking result is that associated with the use of personal protective gear, 

which was highly statistically significant and correlated with 1.56 increased chance of 

injury. Notably, the result for the variable indicating use of personal protective equipment 

contradicts the hypothesis of this study that protective gear would protect children and 

therefore reduce the rate of injury. It also differs from the finding of Charita Castro’s 

2007 study of the Philippines, where the variable for protective gear was insignificant. 

One possible and likely conclusion to reach from a result indicating protective gear is 

associated with increased rate of injury is that the use of protective gear is actually 

measuring the degree of danger for job tasks, which means that the nature of the danger 

associated with a job is not entirely controlled for in the regression analysis. As such, as 

danger intensifies, so do injuries. The chance of being injured while using protective gear 

was 19.5 percent, about 5.4 percentage points higher than if protective gear was not used. 

This supports a theory that the relatively few children using protective gear are very 
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likely performing inherently more dangerous tasks, and the protective gear is inadequate 

to offer actual protection. However, there were only 242, or 3.6 percent of the sample, 

reporting the use of protective gear. Though only 53 percent of all children using 

protective gear were working in the agricultural sector, this group sustained a 

disproportionate 84 percent of the injuries. 

 Considering the variable indicating night work, the insignificant result is not 

necessarily surprising, though it differs from Charita Castro’s study of the Philippines, 

where night work was significant. In Ghana, the sample contained only 583 night 

workers, or about 8.6 percent. Out of these, 84 reported being acutely injured. Though the 

effect cannot be precisely estimated, the direction of the correlation is as hypothesized, 

that is, that night work would be correlated positively with acute injuries. The same is 

true for the variable indicating the receipt of training. In this case, only 297 of the total 

6,796 observations in the sample, or just over 4 percent, reported that they had received 

training, and only 53 of these, less than one percent, reported receiving “farming” 

training (Ghana Statistical Service, 2001). With this in mind, especially since none of the 

training reported was explicitly safety training, an insignificant result for this variable is 

not unexpected. 

Discussion 

 This study provides a basic quantitative analysis of occupational injury hazards 

facing children working in Ghanaian agriculture. To assess the importance and policy 

implications of the findings, they must be considered in light of the current situation in 

Ghana and in terms of what knowledge gaps still exist. First, many children in Ghana still 
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perform hazardous work, with hundreds of thousands in the cocoa sector alone 

(Department of Labor, 2011). As this study shows, these children are significantly more 

likely to be injured than children outside of the agricultural sector, especially considering 

that work in the cocoa sector, Ghana’s main agricultural crop, frequently involves the use 

of tools and equipment, in addition to exposure to pesticides, snakes, and other hazards. 

This fact has not gone unnoticed in Ghana, where laws have been put in place setting the 

minimum age for employment at 15 years old and the minimum age for hazardous work 

at 18 years old. To define “hazardous work,” the Government of Ghana has issued a 

“Hazardous Child Labor Activity Framework for the Cocoa Sector,” which lists “felling 

trees, burning bushes, applying chemicals, carrying overly heavy loads, using machetes 

for weeding, [and] harvesting with a hook” as hazardous activities not to be performed by 

a person under 18 years old (Department of Labor, 2011, p. 313). 

 With this thoughtful list of hazardous activities the Government of Ghana 

demonstrates a grasp of the nature of the problem of child labor in Ghana beyond what 

this study is able to offer. Additional research to identify the effects of each of these 

hazards on the well-being of child laborers in Ghana is severely restricted by data 

limitations.  For example, the data used in this analysis does not have specific 

information on the work activities in which children engage, their attitudes about work, 

or their aptitude to undertake a given activity.  Despite Ghana's understanding of these 

risks, the country still suffers from inadequate monitoring and enforcement of child labor 

laws. While citing intensified monitoring and enforcement efforts, the U.S. Department 

of Labor emphasizes that, “no information was available on the number of child labor 

violations identified from…formal sector inspections” (p. 314). While the Government of 
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Ghana, the International Labor Organization, and other stakeholders work to build on the 

legal foundation for child labor reduction already established in Ghana, it will be 

important to understand where such effort is needed most. To accomplish such a goal, 

additional studies and richer data are necessary to determine what characteristics of work 

are most likely to harm children.  

 In addition to richer data, it naturally follows that more frequent and targeted 

surveys are necessary so as to attain more precise and illustrative data. The regression 

conducted above tells us that tools, working in agriculture, dissatisfaction, awareness of 

hazards, use of protective gear, being male, and being older are all correlated positively 

to increased likelihood of injury. The power of these factors to predict injury for children, 

however, is reduced if they cannot be analyzed at a more detailed level and over time. If 

the overall goal of child labor policy is to improve the well-being of a child in tangible 

ways (ILO, 2010b; Bourdillon, et al, 2010; Berlan, 2009), surveys are necessary that ask 

more explicit questions to identify, for example, the nature of a child’s dissatisfaction or 

what activity was being performed when a child was injured, and to monitor how risks 

change as policy focuses on improving well-being. When this information is known, not 

only could enforcement officers have a better idea of what to look for in the field, but 

also progress could be tracked and improvements made over time. Established child labor 

reduction programs by the Government, NGOs, and any number of other stakeholders, 

could be adequately assessed. The most effective of these programs could be replicated 

and expanded (Department of Labor, 2011). 

 Two of the more interesting findings of this study, that protective gear increases 

the likelihood of injury and that having received training has an insignificant effect on 
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whether or not a child is injured, are perhaps somewhat controversial. Both the proper 

use of protective gear and receiving adequate safety training to perform a given 

hazardous activity should logically reduce the chance of a child being injured. 

Considering the continued reality and prevalence of hazardous child labor in Ghana, even 

in the face of laws forbidding it, the widespread use of protective gear and completion of 

safety training programs might be a way in the short- to medium-term to reduce the 

number of children actually being physically injured while working, at least until the 

enforcement efforts catch up to the laws in the long-term. This is a conundrum for 

policymakers, however, as sanctioning programs to train and protect children who are 

illegally performing certain tasks could be seen as the sanctioning of the practice of child 

labor. That being said, similar programs exist that have been effective, albeit 

controversial, such as needle-exchange programs to prevent the spread of HIV. Protective 

gear and training might also be subject to endogeneity.  As mentioned earlier in this 

paper, it is possible that children use protective gear when they are doing the most 

hazardous work. This same logic could apply to training, which would be given to 

children performing the most dangerous activities. Again, it is important to ask questions 

to understand who is receiving training and protective gear and the effect these two 

factors. 

Conclusion 

 The intention of this study was to develop an understanding of the occupational 

injury hazards that exist for children working in agriculture in Ghana. Though general 

characteristics of hazardous child labor were quantified and the hypothesis put forth in 

this paper was substantiated, the most important lesson from this study is that the data 
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available to understand child labor in the agricultural sector is not sufficient. The 

conclusions that can be drawn from this study are limited a great deal by the imprecise 

nature of the Ghana Statistical Survey of 2001, particularly in regards to information on 

the specific activities of the children and corresponding hazards to which they are 

exposed, clear, substantive conclusions are difficult to come by. This study, then, serves 

to further highlight the gaps in knowledge that exist about child labor, while helping also 

to further the understanding of where child labor policies fall short. Studies like this 

should be replicated, but the data available to the researchers should be expansive and 

comprehensive so hazardous child labor can be understood, quantified, and eliminated. 
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Appendix 1: Pairwise correlations between independent variables (*significant at 
5% level) 
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Appendix 2: “Linktest” to test for model specification errors 

Model including interaction term: 

 

Model excluding the interaction term: 

 

The Stata command “linktest” allows a user to test for model specification errors. Ideally, 

the p-value for _hat should be statistically significant, and the p-value for _hatsq should 

be insignificant. This is the case when including the interaction term, as the p-value for 

_hat is significant and for _hatsq is insignificant, with a z-score of -.09.
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Appendix 3: Hosmer-Lemeshow test for “goodness-of-fit” 

 

The Hosmer-Lemeshow test is a statistical test specifically designed for models using 

binary dependent variables that checks a model’s “goodness-of-fit.” The insignificant p-

value suggests that this model is appropriate for the observed data.  
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