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ABSTRACT 

 
This paper looks at the relationship between parents’ access to credit and children’s labor.  
The study uses national household survey data for Guatemala that includes child labor 
statistics alongside information regarding applications for loans to more accurately 
measure the overall effect of access to credit on child labor.  The findings point to a 
relationship between household access to credit and children’s likelihood and propensity 
to work.  Children in households that have access to credit are less likely to work and 
tend to work fewer hours than those in households without access to credit.  These results 
lend support to the idea that increasing access to credit can be an important part of 
reducing child labor.  In addition, the study also suggests a relationship between 
household applications for loans and child labor.  Those households that apply for loans 
are more likely to have children working than those households that do not—suggesting 
that services and education should be targeted to those applying for loans.  
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INTRODUCTION 
 

According to the International Labor Organization (ILO), there are 

approximately 317 million “economically active” children throughout the world.  Of 

these, about 218 million are considered “child laborers” (2006, p. 6).  The majority of 

children, approximately 69 percent, are found working in agriculture, followed by 

services (22 percent) and industry (9 percent), respectively (ILO, 2006, p. 8).  In recent 

years, increased information regarding the source of goods and a movement to ensure 

that consumer goods are free from child labor has focused international attention on the 

problems associated with child labor (Basu, 1999). 

Child labor can negatively impact the health and long-term development of 

children, in particular by limiting their access to education.  In addition to the effects of 

child labor on children themselves, it can have a negative impact on the overall 

development of human capital in a country.  This in turn can affect the development 

and growth of the country as a whole.  These potential consequences, which may not be 

taken into account by families when evaluating the decision for a child to work, are 

often cited as a primary reason for government intervention into the labor market to 

restrict child labor (Basu, 1999, p. 1084).   Projects and national action plans have 

sought to address these problems through a range of different programs, including by 

increasing access to education, raising community awareness of the dangers of child 

labor, and through legal reform.  Although research suggests that such strategies do have 

a positive impact in reducing child labor, much of the literature also suggests that 
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government intervention in the labor market may not be addressing the root causes of 

child labor; solutions that combine a variety of strategies may be more effective.   

One such strategy may be to improve access to credit for individuals and 

families.  Access to credit allows families to plan for expected expenses and smooth 

consumption during unexpected income shocks.  In recent years, the use of microfinance 

(including micro-credit and micro-savings) has gained popularity as a strategy to combat 

child labor by offering families an alternative source of funding to compensate for the 

potential loss in children’s wages.  Despite a growing belief in the potential benefits of 

increasing access to credit by establishing microfinance programs, however, little 

empirical research has been conducted to assess the link between parents’ access to credit 

and children’s labor.  Research suggests that the relationship could be either negative 

(with child labor decreasing as parent’s access to and use of microfinance increases) or 

positive (with child labor increasing as parents’ are able to start or expand businesses, 

thereby increasing the usefulness of their children as laborers).   

The purpose of this paper is to examine the nature and extent of child labor as it 

relates to families having access to credit.  Using data from a World Bank Living 

Standards Measurement Survey (LSMS) in 2000, this paper uses Guatemala as a case 

study to examine the relationship between parents’ access to credit and child labor—

with the assumption that increased access to credit will reduce instability, allow for 

greater income smoothing, increase available income and, therefore, reduce child labor.  

It suggests that there are a variety of mechanisms to increase credit, including   
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expanding traditional banking services, regulatory reform, as well as expanding 

relatively new strategies such as microfinance.   

LITERATURE REVIEW 

 Not all child work is bad; some such work can teach skills as well as help 

provide support to children’s families.  Nevertheless, when child work is excessive 

and/or exploitative, it can increase health risks for the children (Castro, 2007), interfere 

with education, and can negatively impact a child’s development. 

Child Labor Defined 

It is therefore important to make the distinction between “child work,” which 

may help children and families, and “child labor,” which can be detrimental to their 

development.  The International Labor Organization (ILO) distinguishes between 

“economically active” children, children engaged in “child labor,” and “hazardous 

work”—including the worst forms of child labor (WFCL).  Children which are 

“economically active” are not considered to be engaged in work that is harmful to their 

health and/or development.  As defined by the ILO, the term “encompasses most 

productive activities undertaken by children,” whether paid or not; it does, however, 

exclude schoolwork and household chores (ILO, 2006).  Although each country has its 

own regulations, “child labor” is defined and restricted in large part by ILO Minimum 

Age Convention (Convention 138).  Convention 138 allows for children between the 

ages of 13 and 15 to perform “light work” that does not (1) harm their health or 

development and (2) does not prevent them from participating in school or training 

programs (ILO, 1973).  The convention allows for each member country to further 
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specify a minimum age for other work within that country; but, in general this age may 

not be lower than 15 years of age, with some developing countries permitted to set an 

initial minimum working age of 14 (ILO, 1973).  Moreover, the convention prohibits 

children under the age of 18 from engaging in hazardous work—or work that is likely 

to harm their “health, safety or morals” (ILO, 1973).    

In 1999, the ILO further defined child labor and hazardous labor by focusing on 

the “worst forms of child labor” in its Worst Forms of Child Labour Convention, or 

Convention 182.  Convention 182 defines the WFCL as: (1) all forms of slavery or 

practices similar to slavery; (2) procuring or offering a child for prostitution or for 

pornographic purposes; (3) using a child for illicit activities—such as drug trafficking; 

and (4) work which is likely to harm the “health, safety, or morals of children” (ILO, 

1999).  Such activities which are likely to harm children are defined by each member 

country in consultation with the ILO and can include carrying heavy loads, using 

dangerous machinery, and/or mining (ILO, 1999 and 1999a).  According to the ILO, 

there were 126 million children age 5 to 17 years old engaged in hazardous labor in 

2004. 

Causes of Child Labor 

 Poverty is most often cited as the primary cause of child labor.  Evidence shows 

that the highest prevalence of child labor is found in lesser developed countries 

(Dehejia, 2002, p. 1).  Just as increased economic prosperity brought with it decreases 

in child labor in countries that are now developed, it would seem that promoting 
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economic growth in lesser developed countries could also have positive spillover 

effects on child labor (Dehejia, 2002, p. 1 and ILO, 2006, p. 20). 

While it certainly plays a key role, limiting the definition of causes of child 

labor to poverty is too simplistic and risks encouraging solutions for combating child 

labor that are equally simplistic—or that suggest that little can be done to address the 

problems of child labor before poverty is solved.  Other factors, including the insights 

of labor supply theory, need to be taken into account when addressing child labor. 

Poverty as a Cause of Child Labor 

 There is evidence to support the claim that child labor decreases as poverty 

decreases.  In a study of per capita GDP growth in Vietnam and its effect on child labor 

prevalence, Eric Edmonds has shown that a 9 percent per year growth in GDP was 

accompanied by a 30 percent decrease in child labor between 1993 and 1997.  His 

research illustrates that there is a negative relationship between per capita income and 

child labor and further shows that increases in per capita income, all else equal, can 

explain up to 80 percent of the decline in child labor for households near the poverty 

line during this time period (Edmonds, 2004a).  

The results of Edmonds’ study of child labor and its decline in Vietnam support 

the view that there is a minimum amount needed for the household’s survival and that 

children work if that need is not met (Edmonds, 2004a).  As reviewed above, Edmonds 

found that child labor dramatically declined after families had passed an established 

minimum poverty line and were, presumably, able to meet their household needs.  In 
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contrast, for households that had not met the minimum poverty line, child labor did not 

seem to vary despite rising GDP throughout the country (Edmonds, 2004a, p. 17).  

Although there is a clear correlation between poverty and child labor, it remains 

unclear whether it is strictly causal.  Market failures, such as low returns to education 

or lack of access to credit, could also play a significant role in the level of child labor 

present.  Such market failures are typically more prevalent in lesser developed 

countries, where poverty is also more common (Dehejia, 2002, p. 1). 

Labor Supply Theory 

 A better understanding of the causes of child labor will help design successful 

solutions for eliminating it.  The decision to work is embedded in classic labor supply 

theory which focuses on the individual’s decision to work as a function of their desire 

for income versus their desire for leisure.  Income from working, therefore, increases 

the ability to purchase needed and desired goods and services.  As a worker’s wage 

increases, the potential benefits of working increase and the relative price of not 

working also increases.  The cost of one extra hour of leisure time, or time not working, 

is the amount that could be earned during that hour if the person had instead worked.  

The worker will, therefore, substitute away from leisure time towards work to increase 

his or her overall income.  At the same time, this “substitution effect” on labor supply is 

offset by an “income effect.” Workers, driven by their desire for a certain amount of 

leisure, will likely substitute away from work and towards leisure once a minimum 

income threshold has been reached.  Thus, an increase in the amount that a worker can 

earn for working typically will cause workers to work more and spend less time in 
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leisure.  Similarly, a decrease in the amount that a worker can earn will cause the 

worker to substitute away from work and towards leisure (Ehrenberg, 2000, pp. 178-

98).   

 The model of workers’ behavior in labor supply theory makes several 

assumptions about the nature of markets, the availability of jobs, and the information 

that workers have access to.  The theory assumes that markets are perfect—that jobs are 

readily available for workers that want them and that, at a given wage, workers can 

choose to work as much or as little as they want based on their preferences for both 

work and leisure.  In practice, the labor market may not be as perfect and, for a variety 

of reasons, a worker’s job options may be limited.  These “market failures” can include 

employment regulations that limit the number of hours that can be worked, limitations 

on hiring and firing workers, and wage restrictions.  In addition, workers may not have 

complete information about job availability or openings; their movement to new jobs 

may be constrained; or, they may have personal characteristics that may make them 

difficult to employ (such as limited basic skills or a criminal record).  Thus, even if a 

worker is willing to work, a job may simply not be available for him or her.   

 These potential constraints on both the jobs that are available and the workers’ 

ability to obtain available jobs affect the functioning of the labor market and could 

impact workers’ decision to work.  Despite these factors, labor supply theory remains a 

useful frame through which to view the labor market and workers’ decisions.     
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Household Decision Making 

Classic labor supply theory thus provides insight for why an individual may 

choose to work; but, the rationale for child labor is not as direct.  The decision for a 

child to work is sometimes made by the child himself, but often by the family as a 

whole and/or solely by the parents.  Labor theory for decision making within 

households in general focuses on the decisions that parents’ make with respect to their 

own work, assuming that children will not be included as part of the labor force.  There 

are several different models that seek to explain the decision-making process by parents 

and within families when choosing whether or not to send a child to work.  This 

includes intra-household bargaining, extra-household bargaining, and an altruistic 

model of individual and household decisions as they apply to deciding whether or not a 

child will work. 

Intra-household bargaining 

One model of behavior within the family suggests that the family operates 

through a system of internal bargaining, rather than a more tradition method of the head 

of household making all decisions.  In this bargaining model, each member of the 

household has a role in making decisions based, in large part, on how much he or she 

earns (Basu, 1999, p.1096 and Dehejia, 2002, p. 3).  In this case, a child may seek to 

increase his or her labor supply in order to have more bargaining power within the 

family (Dehejia, 2002, p. 3).  This is supported by evidence illustrating that 

consumption patterns change as the makeup of earnings distribution changes within the 

family even when the total income of the household remains the same (Basu, 1999, p. 
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1097).  As Basu (1999) notes, however, this does not take into account evidence that, in 

practice, the power behind all decisions is not evenly divided among earners. (p. 1099).  

Extra-household bargaining 

 In contrast to the idea that bargaining exists within the household and each 

person influences decisions based upon his or her monetary contributions, a second 

model sees each household as a unit.  Within that unit, children have limited power to 

influence and make decisions.  Rather, they work the amount that their parents’ decide 

based on the wage rate parents are able to negotiate with the employer (Dehejia, 2002, 

p. 3-4).  Thus, the bargaining occurs between the parents and the employer rather than 

within the family.  Children are, therefore, viewed solely as earning potential (Basu, 

1999, p. 1099).   

 The extra-household bargaining model is supported by labor supply theory in 

that parents will increase children’s labor as they are able to negotiate for a higher wage 

from the employer. 

Altruistic Model 

The extra-household bargaining model does not, however, take into account the 

possibility of parents’ concern for their children’s wellbeing, beyond how it may affect 

their earning potential.  The altruistic model, described by Basu, presumes that a 

household only sends children to work out of necessity because income from other 

sources is not sufficient to meet its needs.  In this model, the household determines a 

minimum amount needed, or a “critical wage.” If this amount cannot be earned by adult 
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labor alone, then children work to meet this need.  If, however, adults are able to earn 

the needed amount, then children in the household do not work (Basu, 1999, p. 1100).   

This model incorporates the concept of both income and substitution effects on 

child labor and is supported by empirical evidence linking poverty and child labor 

working patterns.  Labor of the household as a whole, including child labor, will 

substitute towards work as wages increase.  Once the needed income level, or “critical 

wage,” is met, however, parents may choose to not have their children work.    

Liquidity’s Impact on Child Labor 

Thus, poverty and market failures are probable causes for high levels of child 

labor in developing countries.  Limited access to credit is one such market failure 

because it impedes a household’s ability to smooth its consumption by borrowing when 

resources are constrained and paying back when resources are more readily available.  

Research shows that increasing access to credit can reduce poverty.  For 

instance, in India in the late 1970’s, the Reserve Bank of India (RBI) initiated a 1:3 

policy which required banks to open branches in three locations that previously did not 

have access to banking before opening in a location that already had a bank branch.  

Research suggests that this policy was instrumental in increasing rural access to credit 

and also reduced poverty in the regions that had increased access to formal credit 

(Ramachandran and Swaminathan, 2001, pp. 8-10).  According to a 2003 study by Robin 

Burgess and Rohini Pande, during the time period of 1969 to 1990, a one percent increase 

in the number of bank branches in rural areas reduced rural poverty by 0.42 percent. 
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In addition, studies using data from Tanzania, and South Africa suggest that 

households with increased liquidity, or access to credit, do have lower levels of child 

labor.  In Tanzania, for instance, research focused on the link between access to credit, 

income shocks, and child labor.  The study shows that child labor may be a strategy that 

households use to deal with unexpected income shocks such as natural disasters or crop 

failures (Beegle, Dehejia and Gatti, 2003, p. 8).  Beegle et al. (2003) study the response 

of agricultural households to such transitory income shocks, such as crop loss due to 

unexpected natural disasters.  They find that child labor does increase as a means of 

compensating in the short-term for income shocks.  In addition, they find that child 

labor does not increase by as much when a family has access to “collateralizable assets” 

such as radios, bicycles, or other durable goods (p. 15, 20).  Such assets are used as a 

proxy for access to credit.  The finding that increases in child labor are mitigated by 

access to credit supports the view that households act as a unit and respond to both 

substitution and income effects.  In this case, the case for an income effect is supported 

by the fact that increasing long-term access to credit, in addition to having credit in 

response to income shocks, reduces child labor.  This becomes important for policy 

decisions seeking to combat child labor using increased access to credit as a potential 

strategy for combating child labor. 

Edmonds (2004b) takes a different approach to looking at the idea of liquidity 

and its impact on child labor.  He identifies several areas of concern with the approach 

used by Beegle et al. (2003) to look at the role of credit constraints on child labor.  

These include the fact that income shocks distort the relative returns to child labor, thus 
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making generalizations about child labor changes difficult to measure because returns 

to working may be increased or decreased during times of an income shock (Edmonds, 

2004b, p. 2).  This distortion would then impact the decision-making process of the 

household.  In addition, he notes that it is often difficult to determine the degree to 

which the income shocks used were unanticipated (Edmonds, 2004b).  For instance, if 

households are able to anticipate that a drought will occur, they may modify their 

behavior during the year to compensate for the anticipated disaster.   

Instead, Edmonds (2004b) uses data from the expansion of the South African 

Pension Fund after apartheid.  He finds that there is a significant decrease in child labor 

rates among children that live in a household with a male elder over the age of 65, or 

the age that pension benefits become available.  The timing of the decrease in child 

labor strongly suggests that the decrease is based on the increased liquidity of the 

household.  Presumably, if the households were able to borrow against this future 

income, then the household would not be credit-constrained, and would be able to 

smooth income consumption prior to receiving the pension.  It would, therefore, not 

have to make adjustments in child labor levels because these levels would already be 

efficient given the level of income of the household (Beegle, Dehejia, and Gatti, 2003, 

p. 9).  This again highlights the potential role increasing access to credit as a means for 

combating child labor. 

Although Edmonds overcomes the possible distortions inherent in previous 

work that relied on households’ response to income shocks as a model for decisions 

regarding child labor, the use of increase in pension amount as a means of testing 
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response to access to credit raises additional questions.  Although the study provides 

important insight regarding people’s reactions to increased liquidity, this information 

does not provide a definitive answer with respect to the reaction of increased access to 

credit with respect to child labor.  Specific attributes of households that have older 

members may affect decision-making and behavior within the household itself.  Thus, 

the literature can be enhanced by further study focusing on this specific issue.  The 

following study will seek to address this gap by looking at the role that access to credit 

and, within that, source of credit plays in addressing child labor. 

RESEARCH QUESTIONS AND HYPOTHESIS 

A variety of factors could influence households’ or parents’ decisions to have 

children engage in child labor.  As described above, poverty and income needs are 

thought to be key components of the basis for child labor.  However, not all children who 

live in poor households work and, moreover, of those that do “work,” not all are engaged 

in “child labor” as defined above.  From an individual as well as societal standpoint, 

having children engage in child labor may have negative consequences.  Increasing 

access to credit is a potential strategy, linked with the idea that poverty is a key 

component of child labor, which may help reduce child labor worldwide.  The following 

sections describe the research questions and hypothesis to be used in examining the link 

between access to credit and child labor.    

Research Questions  

Unfortunately, examining the effect of parents’ access to credit on child labor is 

constrained by a lack of data specifically focusing on this issue.  Although data are 
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available on access to credit and child labor separately, little has been collected which 

specifically relates the two fields.  The World Bank’s 2000 Living Standards 

Measurement Study (LSMS) in Guatemala includes information regarding child work as 

well as on loans applied for by the household and reasons for not applying for credit.  

These data will be used to examine the impact of access to credit on child labor from a 

variety of viewpoints.   

Primary Research Questions 

In the course of study, the primary research question to be considered is: 

Do children whose parents have access to credit work significantly more 

or less than children whose parents do not have access to credit? 

a. As a percentage, do children whose parents have access to credit work 

at a higher, lower or the same proportion as other children? 

b. Of those children that do work, do children whose parents have access 

to credit work for more, less, or the same number of hours as other 

children? 

Secondary Research Questions 

 In the interest of isolating the influence of access to credit on child labor, several 

secondary research questions will be examined to account for demographic and 

household characteristics on children’s decision to work. 

1. Do household characteristics such as the size of the household, the location 

(urban or rural), or the total income level influence whether or not a child 

works or the amount that he or she works? 
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2. Does education level matter? Although specific wage amounts are not 

available as separate from income, those with higher education levels will 

presumably command a higher wage.   

3. Do demographic characteristics such as gender, age, or ethnicity influence 

whether or not a child works or the amount that he or she works?  

Hypothesis  

Current research supports the assumption that increased access to credit decreases 

the incidence and nature of child labor.  Therefore, the initial hypothesis to be tested is 

that, all else being equal, children whose parents have access to credit, regardless of 

whether or not they use it, will work less than children whose parents do not have access 

to credit.  An answer to this question would be useful for determining the feasibility of 

designing, implementing and evaluating policies and programs to expand access to credit, 

including those that focus on using microfinance as a tool for combating child labor. 

MODEL, DATA, & PRELIMINARY ANALYSIS 

Although a variety of factors can influence the decision to enter into child labor, 

the altruistic model of the decision-making process, in the context of classic labor 

supply theory, fits best with the evidence linking child labor and poverty as well as 

assumptions regarding parents’ behavior towards their children.  In this model, the 

household needs a minimum level of income to maintain itself.  If parents are unable to 

achieve this level of income on their own, their children may enter into the labor force 

and contribute to the family income.   
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Model 

Based on the altruistic model of household decision making, households have a 

minimum amount of income that is necessary for survival, or a “critical wage.” Below 

this amount, and holding the wage per hour constant, households will presumably need 

to maximize their income from work by increasing the total number of hours of work of 

the household in order to ensure that expenses are met.  An increase in income, holding 

working hours constant, will then presumably allow households to substitute away from 

working towards leisure and/or other activities, such as education.  Access to credit can 

allow households to increase their income when necessary, thus having a more accurate 

prediction of the amount of hours that are necessary to work to meet expenses and, 

therefore, allowing parents’ to substitute away from children’s labor.   

 The model will examine the association between access to credit and child 

labor.  Using child economic activity as a proxy for child labor, the model will include 

child labor as the dependent variable, along with a measure of access to credit, while 

controlling for other important factors including age, education—as a proxy variable 

for individual wages—gender, ethnicity, household location (urban or rural), and 

household income level—defined as poor or not poor.   

 Education and household income level are included to ground the model in labor 

theory.  Child labor is a measure of labor supply.  As such, any attempt to measure or 

predict it must theoretically include measures of both the substitution and income 

effects.  Presumably, those with higher education levels will be able to command higher 

wages.  Although the wage level for individual respondents was not available, 
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education level will be used as a proxy for the wage rate; it will capture the substitution 

effect on decisions for child labor.  This effect predicts that higher wages will result in 

more hours worked.  Similarly, household income level (poor or not poor) will be used 

to capture the potential income effect.  This effect predicts that higher incomes will 

result in fewer hours worked.  It is assumed that lower-income households will depend 

on child labor more than higher-income households.  In parameter form, the model is as 

follows: 

Child labor = β0+ β1income+ β2 access to credit+ β3age+ β4wage+ β5gender+ 

β6ethnicity+ β7location+u 

Because there are several variables that pertain to access to credit, the 

theoretical model above will be expanded to use different measures of access to credit 

and get a fuller picture of the effects of credit on child labor.  Please see Exhibit 3 for a 

list of variables in the model and how they are measured.   

These include different means of measuring access to credit including whether 

or not households applied for a loan during the last 12 months (Loan_Applied) and, if 

not, the reasons for not applying.  These data will be used to construct two different 

approaches for measuring access to credit.  The first will begin with the assumption that 

those that applied for a loan clearly had access to credit.  Thus, access to credit will be 

represented by looking at the effect of applying for loans on child labor.  The second 

method of defining access to credit looks at those that did not apply for loans and the 

reasons for not applying, including that “loans are not offered in the community.”  

These data will be used to compare children in households that did not have access to 
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credit with those in households that did have access or whose level of access to credit 

was unclear.  Please see the “Variable Descriptions” section for further information on 

how the measurements for access to credit are defined. 

The data also contain several different measures of individual labor, including 

whether or not a respondent worked (work) as well as the number of hours each person 

worked per week (hour_wk1).  These will both be used as measures of children’s labor 

and the results will be compared.  All other variables, such as age, education level, 

gender, ethnicity, household location (urban or rural), and total household income will 

remain the same in all variations of the model.  Thus, the model will be broken into two 

separate regression equations—one for the likelihood of work to capture the effects of 

working versus not working, and the second measuring the intensity of work based on 

the number of hours worked per week.  

Likelihood and intensity of work 

 To determine the probability that a child will work given parents’ access to 

credit and holding other important influences constant, a logit regression with whether 

or not a child worked as the dependent variable is used.  Two different approaches for 

measuring access to credit will be included: 

(1) P(work=1|x)=G(β0+loan_appliedβ1+ageβ2+education β3+maleβ4+ 

indigenous β5+urban β6+poor β7+u) 

(2) P(work=1|x)=G(β0+no_accessβ1+ageβ2+educationβ3+maleβ4+ 

indigenous β5+urban β6+poor β7+u) 
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To determine the association between access to credit and the number of hours worked by 

children, an OLS regression is used, similarly including two different measures of access 

to credit: 

(1) Hours_Worked=β0+ loan_appliedβ1+ageβ2+educationβ3+ 

maleβ4+indigenousβ5+urban β6+poor β7+u   

(2) Hours_Worked=β0+no_accessβ1+ageβ2+educationβ3+maleβ4+ 

indigenousβ5+urban β6+poor β7+u  

Data, Variable Descriptions & Preliminary Analysis  

The World Bank’s 2000 LSMS for Guatemala contains information regarding 

child labor as well as household access to and use of credit taken from a country-wide 

survey of 7,940 households.  The data provide a rich picture of work and conditions in 

Guatemala.  A variety of factors will be included to examine the relationship between 

parents’ access to credit and their children working.  

Child 

 Although the data include information for children from 0-17 years old, 

information regarding employment activities is only available for respondents over the 

age of 5 years.  Therefore, the data will be analyzed with respect to children between 5 

and 17 years old.  The LSMS has data for 10,336 children between the age 5-17 years.  

As the below graph shows, the population of children 5-17 years is distributed fairly 

evenly by age, with a slightly higher concentration of children at lower ages.  
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Graph 1: Frequency distribution of children aged 5-17 in 2000 Guatemala LSMS 
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   Source: World Bank 2000 LSMS of Guatemala 

 

In addition, as Table 1 shows, significantly more than half of the population 5-17 

years was considered poor—living in poverty or extreme poverty—in Guatemala in 2000.   

Table 1: Income level with respect to age, Guatemala, 2000 
Child’s household income level (poor vs. not poor) by age 

Age Poor Not Poor 
5 637 268 
6 604 295 
7 593 302 
8 576 312 
9 508 290 
10 540 317 
11 457 267 
12 513 328 
13 435 305 
14 431 292 
15 403 313 
16 374 295 
17 386 295 

Total: 6374 3879 
Percent: 62.2 37.8 

     Source: World Bank 2000 LSMS of Guatemala 
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Child Labor 

 The distinction between child labor and child work is an important one.  

According to the International Labor Organization (ILO), the type of work that children 

are permitted to do differs by age group.  The ILO makes a distinction between allowable 

child “work” and child “labor.”  Within the data, this distinction is more difficult to 

determine.  As such, child economic activity (work) will serve as a proxy for child labor. 

Evaluation of child labor will focus both on whether or not the child is in the labor force 

as well as the number for hours per week he or she works, using responses to the survey 

questions highlighted in Exhibit 1.  

Exhibit 1: Survey Questions Regarding Child Economic Activity in 2000 Guatemala 
LSMS 
 

Chapter X. Economic Activities 
A. Employment Activities 

1 Last week, did you work: for a salary or wages? for yourself? or providing paid work to 
other persons? 

  No 0 
  Yes 1 
B. First Job of the Last Week 

7 How many hours per week did you work as a (…)? 

     Source: Survey Questionnaires Round I, World Bank 2000 LSMS of Guatemala 
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Graph 2: Instance of Children Working in 2000 Guatemala LSMS 
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     Source: World Bank 2000 LSMS of Guatemala 
 

 Graph 2 illustrates that the likelihood of children working increases with age.  As 

Table 2 illustrates, out of the 10,336 children age 5-17 years included in the survey, 

approximately 17.4 percent worked.  This included work done for a wages as well as self-

employment.  This is comparable to other countries in the region near this time period.  

For instance, in the Dominican Republic in 2001, approximately 17.7 percent of children 

5 to 17 years old were found working.  In the 10 to 14 year old age range in Guatemala, 

however, the percent of children found working was 20.2 percent.  Approximately 4.1 

percent of children 10 to 14 were working in Costa Rica in 2000; 13.7 percent of children 

10 to 14  were working in El Salvador in 2000;  7.1 percent of children 10 to 14 working 

in Honduras in 2000; and 12 percent of 10 to 14 year olds were working in Nicaragua in 

2000 (USDOL, 2002).  Thus, compared to other countries in the region, more children in 

Guatemala in the 10 to 14 year age group were working.   
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Table 2: Children 5-17 Working and Not Working in Guatemala in 2000  

Age Worked Did not 
work Total  

5 3 902 905 
6 12 887 899 
7 36 859 895 
8 31 857 888 
9 63 735 798 

10 93 764 857 
11 104 620 724 
12 150 691 841 
13 195 545 740 
14 244 479 723 
15 280 436 716 
16 285 384 669 
17 302 379 681 

total 1,798 8,538 10,336 
percentage 17.4 82.6 100.0 

    Source: World Bank 2000 LSMS of Guatemala 

For those that did work, the number of hours worked ranges from under 1 hour a 

day to 16 hours per day.  As Graph 3 shows, number of hours worked by children per day 

increases as the respondent’s age increases.   

Graph 3: Frequency Scatter Plot of Hours Worked Per Day by Child’s Age in 
Guatemala in 2000 
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     Source: World Bank 2000 LSMS of Guatemala 
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Access to credit 

 There are a variety of sources of information regarding parents’ access to credit to 

begin to examine the assumption that increased access to credit reduces the incidence and 

level of child labor.  These include information regarding applications for loans and 

reasons for not applying for loans.  Such credit can be from formal or informal sources. 

For instance, although a number of loans were received from private banks, alternative 

sources of loans (such as cooperatives, NGOs and individuals) were also key sources of 

funding.  As Table 3 shows, approximately 40.8 percent of the total loans received were 

from family and friends or other individuals.     

Table 3: Sources of loans received by households in Guatemala, 2000 

Source of loan received 
Private bank 244
State bank 87
Cooperative 165
Association of producers 8
Financiers 17
NGOs 54
Individuals 155
Credit cards 1
Friends, family, etc. 304
Other 91
Total 1126

               Source: World Bank 2000 LSMS of Guatemala     

 Information about applications for loans as well as reasons for not applying for 

loans will be used to model access to credit.  As Exhibit 2 shows, the data include 

information on whether or not a member of the household applied for a loan within the 

last 12 months.    
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Exhibit 2: Survey Questions Regarding Loan Applications or Lack Thereof for 
Households in the 2000 LSMS in Guatemala 
 

Chapter XVII. Financial Savings, Loans and Purchases on Credit 
Section B. Loans Received 

1 
In the last 12 months, did any member of the household apply for loans in cash? 

  No 0 
  Yes 1 

 Source: Survey Questionnaires Round II, World Bank 2000 LSMS of Guatemala 
 
  As a percentage of the total, those households where at least one member applied 

for loans was small—approximately 13 percent of the total.  Information regarding loan 

applications and loans approved by any member of a household can be summarized as 

follows: 

 Loans    Frequency Percent of Respondents 
   Applied for   962  13.2 

Approved   843  87.6   
  

As illustrated by Table 4, fewer people in poverty or extreme poverty applied for 

loans.  However, the difference in the number of poor households that applied for loans 

versus number of non-poor households was not that great—as seen in Table 5. 

Table 4: Household loan applications by income level, Guatemala, 2000 

Household loan applications by income level 

 Applied for a loan Did not apply for a 
loan 

Percentage that applied 
for a loan in each 

income group 
Poor 401 2938 12.0 

Not poor 561 3376 14.2 
Total 962 6314 13.2 

 Source: World Bank 2000 LSMS of Guatemala 
 
 Moreover, poverty level also does not seem to have a significant impact on 

whether or not applications for loans are approved.  In short, poverty does not seem to be 
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a strong reason for applying for a loan—the numbers of those that applied for loans that 

were either extremely poor or living in poverty that was not extreme versus the non-poor 

were not greatly different.   

Table 5: Household loan approval by income level, Guatemala, 2000 

Loan approval by income level 

 Loan was 
approved 

Of those households in 
income  level x, 

percentage whose loan 
was approved 

Loan was 
not 

approved 

Percentage whose loan 
was not approved in 
each income group 

Poor 343 40.7 58 49.2 
Not poor 500 59.3 60 50.8 

Total 843 100.0 118 100.0 
   Source: World Bank 2000 LSMS of Guatemala 

 

Although not all of the loans were granted, the fact that a number of households 

applied for credit indicates that credit was available in some form.  However, the reasons 

for not applying for loans could also be useful for understanding the access to (or lack 

thereof) credit in a community.  For example, the principal reason people did not apply 

for a loan was that they said that they did not need one—36 percent of respondents 

reporting this as a reason. (See Table 6)    
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Table 6: Self-reported principal reason that households did not apply for loans from 
any source in Guatemala, 2000 
 

Principal reason that no one in the household applied for a loan 
In the community, no one offers loans 83 
Don't know how to apply for a loan 146 
They ask for too many requirements 374 
Don't have the goods to give guarantees 372 
Fear of losing the guarantees 176 
Interest rate is too high 310 
Prefer to work with own resources 460 
Do not have opportunity to invest 110 
There was no need 2260 
Insufficient income 1282 
They don't give loans to people like us 575 
Other 159 
Total Number of Households 6307 

        Source: World Bank 2000 LSMS of Guatemala 
  

Thus, there are several different measures of access to credit found within the 

data.  The study will use two different approaches for defining access to credit.  In the 

first, application for credit will be used to show access to credit.  Those that did apply for 

a loan, regardless of whether or not it was received, will be assumed to have access to 

credit.  In most cases, it is unclear whether or not those that did not apply for loans had 

access to credit if needed.  For this measure of access to credit (Loan_Applied) it will be 

assumed that the households that did not apply for loans do not have access to credit.   

Unfortunately, this does not allow for the possibility that those that did not apply 

for loans do have access to credit if needed.  For instance, it is not clear whether or not 

those that did not apply for loans “because there was no need” would have access to 

credit if needed.  A second measure of access to credit will, therefore, look at those that 

did not apply for a loan and the reasons that they did not.  It is clear that those that 
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responded “loans are not offered in the community” did not have access to credit.  Data 

for this response will be used to construct a measure of not having access to credit 

(No_Access); the assumption will be made that all others do have access. 

However, other reasons for not applying for could reflect barriers in a person’s access to 

credit.  These may include prohibitively high interest rates or the perception that they 

cannot apply for loans.  As reflected in Table 6, there are a variety of reasons that 

respondents did not apply for loans.  Some appear to be stronger indications of lack of 

access to credit than others.  Several of the possible responses, including “they ask for too 

many requirements,” are subjective or specific to individual households and do not 

necessarily reflect a lack of available credit.1  Others reflect that credit may not be needed 

and it is unclear whether or not it is available.2   

This leaves the responses that “interest rates are too high” and “they don’t give 

loans to people like us.”  While these responses could also be viewed as subjective 

opinions, they also can reflect information about the community in general.  Presumably, 

interest rates are high throughout a community or area—representing a lack of credit 

available in the area.  The perception that “they don’t give loans to people like us” could 

have to do with the perception of the family or community or could also be an indicator 

                                                
1 These also include the responses “don’t know how to apply for a loan,” “they ask for too many 
requirements,” “don’t have the goods to give guarantees,” and “fear of losing the guarantees.”  In addition, 
although “insufficient income” is a viable barrier for credit receipt, it is unclear that those with insufficient 
income live in areas without access to credit.  Moreover, income level will be controlled for in the model. 
2 The responses “prefer to work with own resources” and “there was no need” both seems to reflect that the 
households did not need credit at the time of the survey.  Similarly, the response “do not have the 
opportunity to invest” seems to reflect a lack of need for credit.  It also reflects a different focus for use of 
credit, namely use of credit for investment, than the focus of this model—using credit to meet minimum 
income needs.   
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of discrimination in the community.  Both variables can indicate characteristics about the 

community that could indicate a lack of available credit.  As such, they will be included 

in the model as a broader measure of not having access to credit (No_Access1).  All the 

included variables are summarized below in Exhibit 3. 
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Exhibit 3: Variable Names and Description for 2000 Guatemala LSMS  

 
Theoretical 

Model 
Concept 

Name of 
Representative 

Variable(s) 
Description Relationship 

assumed Rationale 

y1 
Likelihood 

of work Work 

A dummy variable, equal to 
“1”if the respondent worked 

within the last 12 months, 
regardless of the number of 

hours. 

n/a n/a 

y2 
Intensity of 

work Hour_wk1 

A continuous variable showing 
the number of hours worked in 
a week for those respondents 

that did work 

n/a n/a 

x1 
Access to 

credit Loan_applied 

A dummy variable, equal to “1” 
if any member of the household 
applied for loans in cash within 

the last 12 months 

Negative Hypothesis to be 
tested 

x2 No_Access 

A dummy variable, equal to “1” 
if the self-reported principle 

reason no one in the household 
applied for a loan was “loans 

are not offered in the 
community.” 

Positive Hypothesis to be 
tested. 

x3 

No access to 
credit 

No_Access1 

A dummy variable, equal to “1” 
if the self-reported principle 

reason that no one in the 
household applied for a loan 

was “loans are not offered in the 
community,” “the interest rate 

is too high,” or “they don’t give 
loans to people like us.”  

Positive Hypothesis to be 
tested. 

x4 Age Age A continuous variable for the 
age of respondent Positive Literature 

x5 Wage Education 
A continuous variable of years 

of schooling of respondent.  
Used as a proxy for wage. 

Positive Theory/Literature 

x6 Gender Male A dummy variable, equal to 
“1” if the respondent is male. Positive Literature 

x7 Ethnicity Indigenous 
A dummy variable, equal to 
“1” if the respondent is of 

indigenous decent. 
Positive Literature 

x8 Location Urban 
A dummy variable, equal to 
“1” if the household is in an 

urban area. 
Negative Literature 

x9 Income Poor 

A dummy variable, equal to 
“1” if the household is 

classified as poor (vs. non-
poor). 

Negative Theory/Literature 

Source: World Bank 2000 LSMS of Guatemala 
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REGRESSION ANALYSIS 

The following section provides further insight into whether or not children in 

households that have access to credit differ significantly in the likelihood and amount that 

they work with respect to children in households that do not have access.  Results of 

regression analysis are presented in Tables 7 and 8, below.  

Table 7: Logit Regression Results, Guatemala, 2000 

Model 1 
Y=Work 

Coefficient Coefficient Coefficient 
 
 
 (Standard 

Error) 
P>|z| (Standard 

Error) 
P>|z| (Standard 

Error) 
P>|z| 

0.155* Loan_Applied 
(.0821586) 

0.059 n/a n/a n/a n/a 

0.1539* No_Access n/a n/a (0.0833565) 0.065 n/a n/a 

.2821484** 
No_Access1 n/a n/a n/a n/a (.0964441) 0.003 

.3443649*** 0.3439*** .3438481*** 

age (.0114401) 0.000 (0.0114401) 0.000 .0114436 0.000 

education -.0013812 -.0005423 -.0000554 
(grade level) (.0161676) 

0.932 
(.016158) 

0.973 
(.0161628) 

0.997 

1.128062*** 1.128853*** 1.127522*** 

male 
(.062642) 

0.000 
(.062655) 

0.000 
(.0626705) 

0.000 

-.2020687** -.2030319** -.2091217** 

indigenous 
(.0665622) 

0.002 
(.0665099) 

0.002 
(.066551) 

0.002 

-.39626*** -.4021655*** -.4026791*** 

urban (.0683194) 0.000 (.0681781) 0.000 (.0681797) 0.000 

.542246*** .5276605*** .515916*** 
poor (.0694246) 0.000 (.0694167) 0.000 (.0696179) 0.000 

-6.478371*** -6.462454*** -6.458848*** 
constant (.1732903) 0.000 (.172532) 0.000 (.1723075) 0.000 

 Number of 
observations 8620 Number of 

observations 8620 Number of 
observations 8620 

 LR-chi2 1673.25 LR-chi2 1673.11 LR-chi2 1678.11 
 Prob.>chi2 0 Prob.>chi2 0 Prob.>chi2 0 
 Pseudo R2 0.1903 Pseudo R2 0.1903 Pseudo R2 0.1903 

Source: World Bank 2000 LSMS of Guatemala 
***p<.001; **p<.05; *p<.10 
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Model 1: Logit Analysis of Propensity to Work3 
 

As illustrated in Table 7, applying for loans had a positive and statistically 

significant relationship with child work.  Holding all other values at their mean, the 

regression results suggest that the probability of a child working if the household applied 

for a loan was 16.5 percent versus a probability of a child working of 14.5 percent in 

households not applying for loans.  This conflicts with the theory that household access 

to credit diminishes child labor.  The positive relationship shows that households that do 

have access to credit—as demonstrated by their ability to apply for a loan—were more 

likely to have children working than those that do not have access to credit.  

Several possible reasons come to mind for the unexpected result.  First, the 

assumption that access to credit can be accurately described through those that applied 

for loans may be incorrect.  Although those that apply for loans do, by definition, have to 

have access to credit, they may also be the most in need of loans.  That is, loan 

application could signify household financial difficulties, which in turn could lead to 

children working.  Another possibility, and one that would have more interesting policy 

implications, is that those that have access to credit are more likely to use this credit for 

business-related activities which then require additional child labor to support.  

Unfortunately, the data only indicate why a loan was not applied for; the reason for loan 

application was not asked.   

                                                
3 Diagnostic analysis of both models suggest the Model 1 is well-specified whereas Model 2 may have 
omitted variable bias.  A link test for Model 1 (Logit model) shows that the residual values are significant 
whereas their squared values are not—suggesting that model specification is fine.  However, results of a 
Ramsey’s RESET test for Model 2 (OLS regression) show a statistically significant F value.  This suggests 
that there is model specification error and points to possible omitted variables.  Please see the Appendix for 
further results and information. 
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 Looking at those that did not have access to credit (variables No_Access and 

No_Access1), results indicate that not having access to credit does increase the likelihood 

of children’s propensity to work.  As Table 7 illustrates, the variables each have 

statistically significant and positive results.  The narrower version of no access to credit 

(No_Access) indicates that approximately 16.5 percent of children in households without 

access to credit work whereas approximately 14.5 percent of children in households with 

access to credit work.  The broader version of no access to credit (No_Access1) also 

indicates that children in households are more likely to work than those in households 

without access to credit—18.3 percent versus 14.4 percent. 

 These results support the initial hypothesis that household access to credit can 

influence the likelihood of child labor, which in turn lends support to the idea that efforts 

to increase access to credit should play a role in programs to reduce child labor.  The 

results are, however, clearly sensitive to the definition of not having access to credit.  

This suggests that further study is needed.     

As the statistically significant results for age, male, and indigenous in Model 1 

illustrate, these demographic characteristics do have an impact on a person’s propensity 

to work.  As expected, a child’s likelihood to work increases with age.  Males are more 

likely to work than females.  This is in line with expectations from the literature that 

suggest that males are, in general, more likely to work outside the home than are females.  

In contrast, the results show that there is a statistically significant, negative relationship 

between those of indigenous roots (indigenous) and child labor.  Initial research 

suggested that children of indigenous decent would be more likely to work than non-
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indigenous children.  The results do not present a clear explanation for why this is the 

case, and more in-depth research into the specific characteristics of Guatemala, the labor-

force participation of indigenous populations, and possible discrimination in the labor 

market would be necessary prior to determining the labor market participation of 

indigenous children.        

 As expected, the coefficient for the variable poor, representing household income 

level, is negative and statistically significant.  This is consistent with the expected result 

that, on average, the poor tend to work more than the non-poor.  It also supports the labor 

supply theory and altruistic model of labor force participation of children.  Children are 

more likely to work if they are members of households that have not met minimum levels 

of income generation, presumably the poor households.  Finally, the coefficient for urban 

is negative—suggesting that more rural children work than urban children.  This agrees 

with the literature on child labor that show that most children that work are involved in 

agricultural labor of some sort as opposed to work in the industry or services sectors.  
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Table 8: OLS Regression Results, Guatemala, 2000 
 

Model 2 
Y=Hours Worked per Week (hours_wk1) 

Coefficient Coefficient Coefficient 
 
 
 

(Standard 
Error) 

P>|t| (Standard 
Error) 

P>|t| (Standard 
Error) 

P>|t| 

-1.561076† 

Loan_Applied (1.082579) 
0.149 n/a n/a n/a n/a 

1.826469† 

No_Access n/a n/a 
(1.162774) 

0.116 n/a n/a 

2.156286* 

No_Access1 n/a n/a n/a n/a 
(1.327594) 

0.104 

2.618085*** 2.628891*** 2.632801*** 

age (.1651727) 0.000 (.1646501) 0.000 (.1645635) 0.000 

education -.1837615 -.1826604 -.1855565 
(grade level) (.21765) 

0.399 
(.2176353) 

0.401 
(.217567) 

0.394 

1.201128 1.225017 1.188954 
male 

(.878644) 
0.172 

(.8785629) 
0.163 

(.8786264) 
0.176 

-.282717 -.2235829 -.2933903 
indigenous 

(.9149604) 
0.757 

(.9144969) 
0.807 

(.9149627) 
0.748 

1.950806** 1.984582** 1.970078** 

urban (.9640987) 0.043 (.9625644) 0.039 (.9628677) 0.041 

2.537265** 2.486235** 2.435495** 
poor (.9610013) 0.008 (.9627492) 0.010 (.9654009) 0.012 

-.4733207 -1.173495 -1.100357 constant (2.478139) 0.849 (2.440219) 0.631 (2.439661) 0.652 

 Number of 
observations 2349 Number of 

observations 2349 Number of 
observations 2349 

 F-value 41.66 F-value 41.72 F-value 41.75 

 Prob.> F 0.0000 Prob.> F 0.0000 Prob.> F 0.0000 

 R2 0.1108 R2 0.1109 R2 0.1110 
Source: World Bank 2000 LSMS of Guatemala 
***p<.001; **p<.05; *p<.10 
†Borderline statistical significance 
 

Model 2: OLS Analysis Hours Work 

While demographic variables such as age, urban, and poor are statistically 

significant, Loan_Applied and No_Access are not statically significant.  However, both 
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variables can be considered borderline, or marginally, statistically significant.  As 

expected, Loan_Applied has a negative relationship with intensity of work while 

No_Access has a positive relationship.  In addition, the broader definition of no access to 

credit (No_Access1) has a statistically significant and positive result—also as expected. 

The limited results, combined with diagnostic results (See Appendix) that suggest that 

omitted variables may be a problem, point to a need for further study regarding the 

association between access to credit and intensity of work.  In addition, the model 

explains only 11 percent of the variation in the hours of work.  Thus, it is difficult to 

make too much of the results.  However, the limited support for the hypothesis is 

encouraging.   

As in Model 1, age is statistically significant and suggests that older children 

tended to work more hours per week in addition to working in more instances than 

younger children.  This is supported by the literature and could also reflect regulatory 

restrictions on the number of hours that children are permitted to work at different ages.   

In contrast to the results of Model 1, the relationship between hours worked and 

location (rural or urban, as modeled by the variable urban) is positive—suggesting that 

children living in urban households worked more hours per week than those in rural 

households.  This contrasts with the results in Model 1 and the literature that suggests that 

children in rural areas are more likely to work.  It may reflect differences between 

likelihood to work and intensity of work between urban and rural populations.  At the 

same time, it may also reflect differences between urban and rural populations in 
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reporting number of hours worked per week.  Similar to Model 1, the number of hours 

worked by children increased for children in poor households.   

In short, the results for Model 1 and 2 support many of the findings in the 

literature.  However, it appears that the measures of access to credit used are not strong 

enough to yield any clear-cut results.  

CONCLUSION & POLICY RECOMMENDATIONS 

 Both models present evidence to support the hypothesis to be tested—that 

household access to credit can play a role in reducing the propensity and likelihood of 

children to work. When looking at children in households that do not have access to 

credit, the evidence suggests that these children are more likely to work.  Also, of those 

that do work, there is modest evidence to suggest that those in households without access 

to credit work more hours per week than those children in households with access to 

credit.  These results do support the idea that expanding access to credit may help reduce 

child labor. 

In addition, the results for the variable Loan_Applied as a measure of access to 

credit can also be used to make a few very tentative interpretations, including: (1) loan 

applications signify household financial difficulties that could lead to increased child 

labor; (2) loans are being applied for business-related activities for households, resulting 

in increased child labor; and (3) once children are working, demographic characteristics 

such as age, location and income level play a more significant role in determining 

intensity of work than does access to credit.   
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  On stronger ground, in both models, income level (represented in the model by 

the variable poor) was statistically significant.  This suggests that policies that aim to 

reduce poverty will, in turn, have beneficial side effects in reducing child labor.  Access 

to credit could play a role in this process—as the poverty-reducing results of India’s 

expansion of rural access to credit shows.  At the same time, government or private-

sector intervention may also be warranted if loan applications signify financial difficulty 

resulting in increased child labor or if they signify increased family businesses with 

increased potential for child labor.  This may include strategies to provide supplemental 

resources and training to those applying for loans such as raising awareness about the 

dangers associated with child labor, increased access to educational services, and 

investment in poverty reduction programs such as food and housing subsidies and other 

such services.  Working with financial institutions, NGOs, and local money lenders to 

identify potential recipients of such services could be a strategy moving forward.   

Overall, it seems clear that more study needs to be done on the relationship 

between parents’ access to credit and child labor.  Data are needed that follow specific 

families and allow tracking how the loan money received in one year affects child labor 

in the next.  Ideally, survey data which specifically relates child labor and access to credit 

over a number of years, showing changing levels of access to credit for families as 

services expand, would be used to track changes in child labor.  This remains an area of 

further study for those considering implementing policies and programs designed to 

lessen child labor. 
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APPENDIX: MODEL DIAGNOSTICS 
 
Diagnostics: Models 1 & 2 
 
Correlation of variables in Models 1 & 2 
 
corr Loan_Applied age edu_grade male indigenous urban poor 
(obs=8620) 
 
             | Loan~ied      age edu_gr~e     male indige~s    urban     poor 
-------------+--------------------------------------------------------------- 
Loan_Applied |   1.0000 
         age |  -0.0108   1.0000 
   edu_grade |   0.0123   0.4924   1.0000 
        male |   0.0043  -0.0048   0.0400   1.0000 
  indigenous |  -0.0328  -0.0122  -0.0277   0.0112   1.0000 
       urban |  -0.0236   0.0337   0.1466   0.0012  -0.1667   1.0000 
        poor |  -0.0289  -0.0649  -0.2356  -0.0138   0.1083  -0.4012   1.0000 
 
corr No_Access age edu_grade male indigenous urban poor 
(obs=8620) 
 
             | No_Acc~s      age edu_gr~e     male indige~s    urban     poor 
-------------+--------------------------------------------------------------- 
   No_Access |   1.0000 
         age |   0.0042   1.0000 
   edu_grade |  -0.0248   0.4924   1.0000 
        male |   0.0113  -0.0048   0.0400   1.0000 
  indigenous |   0.0057  -0.0122  -0.0277   0.0112   1.0000 
       urban |  -0.0371   0.0337   0.1466   0.0012  -0.1667   1.0000 
        poor |   0.0821  -0.0649  -0.2356  -0.0138   0.1083  -0.4012   1.0000 
 
corr No_Access1 age edu_grade male indigenous urban poor 
(obs=8620) 
 
             | No_Acc~1      age edu_gr~e     male indige~s    urban     poor 
-------------+--------------------------------------------------------------- 
  No_Access1 |   1.0000 
         age |   0.0072   1.0000 
   edu_grade |  -0.0370   0.4924   1.0000 
        male |   0.0168  -0.0048   0.0400   1.0000 
  indigenous |   0.0376  -0.0122  -0.0277   0.0112   1.0000 
       urban |  -0.0608   0.0337   0.1466   0.0012  -0.1667   1.0000 
        poor |   0.1256  -0.0649  -0.2356  -0.0138   0.1083  -0.4012   1.0000 
 

Although the correlation between urban and poor is -0.4012, this does not reach 

the threshold of 0.8 that could create problems with respect to regression analysis.  The 

level of correlation between the other variables is also less than this—suggesting that 

both the logit and OLS analysis will not face problems with respect to correlation 

between independent variables. 
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Model 1 Specification: Link Test Results 

logit work Loan_Applied age edu_grade male indigenous urban poor 
linktest 
 
Iteration 0:   log likelihood = -4395.3526 
Iteration 1:   log likelihood = -3655.7411 
Iteration 2:   log likelihood = -3565.0892 
Iteration 3:   log likelihood = -3558.7096 
Iteration 4:   log likelihood = -3558.5973 
Iteration 5:   log likelihood = -3558.5973 
 
Logistic regression                               Number of obs   =       8620 
                                                  LR chi2(2)      =    1673.51 
                                                  Prob > chi2     =     0.0000 
Log likelihood = -3558.5973                       Pseudo R2       =     0.1904 
 
------------------------------------------------------------------------------ 
        work |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
        _hat |   .9739637   .0587415    16.58   0.000     .8588324    1.089095 
      _hatsq |   -.010844   .0214713    -0.51   0.614     -.052927    .0312389 
       _cons |  -.0035984    .042257    -0.09   0.932    -.0864206    .0792239 
 
logit work No_Access age edu_grade male indigenous urban poor 
linktest 
 
Iteration 0:   log likelihood = -4395.3526 
Iteration 1:   log likelihood = -3654.4936 
Iteration 2:   log likelihood = -3565.0011 
Iteration 3:   log likelihood = -3558.8767 
Iteration 4:   log likelihood = -3558.7739 
Iteration 5:   log likelihood = -3558.7739 
 
Logistic regression                               Number of obs   =       8620 
                                                  LR chi2(2)      =    1673.16 
                                                  Prob > chi2     =     0.0000 
Log likelihood = -3558.7739                       Pseudo R2       =     0.1903 
 
------------------------------------------------------------------------------ 
        work |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
        _hat |   .9887189   .0586794    16.85   0.000     .8737093    1.103728 
      _hatsq |  -.0046845   .0213261    -0.22   0.826    -.0464828    .0371138 
       _cons |  -.0015835   .0423285    -0.04   0.970    -.0845457    .0813788 
 
logit work No_Access1 age edu_grade male indigenous urban poor 
linktest 
 
Iteration 0:   log likelihood = -4395.3526 
Iteration 1:   log likelihood = -3651.6806 
Iteration 2:   log likelihood = -3562.4616 
Iteration 3:   log likelihood = -3556.3933 
Iteration 4:   log likelihood = -3556.2924 
Iteration 5:   log likelihood = -3556.2923 
 
Logistic regression                               Number of obs   =       8620 
                                                  LR chi2(2)      =    1678.12 
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                                                  Prob > chi2     =     0.0000 
Log likelihood = -3556.2923                       Pseudo R2       =     0.1909 
 
------------------------------------------------------------------------------ 
        work |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
        _hat |   .9949024   .0584704    17.02   0.000     .8803025    1.109502 
      _hatsq |  -.0021169   .0212145    -0.10   0.921    -.0436966    .0394628 
       _cons |  -.0007061   .0423029    -0.02   0.987    -.0836183    .0822062 
------------------------------------------------------------------------------ 
 

The residual values are significant, while their squared values are not, suggesting 

that there is no problem with model specification.  

Probability Calculations, Model 1 

Probability that a child will work, given that a loan has been applied for 
(Loan_Applied=1) 
 
setx Loan_Applied 1 age mean edu_grade mean male mean indigenous mean urban 
mean poor mean 
 
. simqi 
 
      Quantity of Interest |     Mean       Std. Err.    [95% Conf. Interval] 
---------------------------+-------------------------------------------------- 
               Pr(work=no) |   .8348507      .010735     .8130762    .8548344 
               Pr(work=si) |   .1651493      .010735     .1451656    .1869238 
 

Probability that a child will work, given that a loan has not been applied for 
(Loan_Applied=0) 
 
setx Loan_Applied 0 age mean edu_grade mean male mean indigenous mean urban 
mean poor mean 
 
. simqi 
 
      Quantity of Interest |     Mean       Std. Err.    [95% Conf. Interval] 
---------------------------+-------------------------------------------------- 
               Pr(work=no) |   .8551994     .0048857     .8455507     .864422 
               Pr(work=si) |   .1448006     .0048857      .135578    .1544493 
 

Probability that a child will work, given that his/her household does not have access 
to credit (No_Access=1) 
 
simqi 
 
      Quantity of Interest |     Mean       Std. Err.    [95% Conf. Interval] 
---------------------------+-------------------------------------------------- 
               Pr(work=no) |   .8345589     .0106423     .8138138    .8554251 
               Pr(work=si) |   .1654411     .0106423     .1445749    .1861862 
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Probability that a child will work, given that his/her household does (presumably) 
have access to credit (No_Access=0) 
 
setx No_Access 0 age mean edu_grade mean male mean indigenous mean urban mean 
poor mean 
 
. simqi 
 
      Quantity of Interest |     Mean       Std. Err.    [95% Conf. Interval] 
---------------------------+-------------------------------------------------- 
               Pr(work=no) |   .8551937     .0049639     .8458935    .8653531 
               Pr(work=si) |   .1448063     .0049639     .1346468    .1541065 

 
Probability that a child will work, given that his/her household does not have access 
to credit (No_Access1=1) 
 
setx No_Access1 1 age mean edu_grade mean male mean indigenous mean urban mean 
poor mean 
 
. simqi 
 
      Quantity of Interest |     Mean       Std. Err.    [95% Conf. Interval] 
---------------------------+-------------------------------------------------- 
               Pr(work=no) |   .8167276     .0136437     .7905521    .8426929 
               Pr(work=si) |   .1832724     .0136437     .1573071    .2094479 
 

Probability that a child will work, given that his/her household does (presumably) 
have access to credit (No_Access1=0) 
 
setx No_Access1 0 age mean edu_grade mean male mean indigenous mean urban mean 
poor mean 
 
. simqi 
 
      Quantity of Interest |     Mean       Std. Err.    [95% Conf. Interval] 
---------------------------+-------------------------------------------------- 
               Pr(work=no) |   .8555387       .00471     .8460208    .8650514 
               Pr(work=si) |   .1444613       .00471     .1349486    .1539792 
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Model 2 

Graph 4: OLS Standard Residuals and Fitted Values, using Loan_Applied to 
measure access to credit 
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estat ovtest 
 
Ramsey RESET test using powers of the fitted values of hours_wk1 
       Ho:  model has no omitted variables 
                F(3, 2338) =      3.77 
                  Prob > F =      0.0103 

 
Graph 5: OLS Standard Residuals and Fitted Values, using No_Access to measure 
access to credit 
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estat ovtest 
 
Ramsey RESET test using powers of the fitted values of hours_wk1 
       Ho:  model has no omitted variables 
                F(3, 2338) =      3.99 
                  Prob > F =      0.0076 
 

Graph 6: OLS Standard Residuals and Fitted Values, using No_Access1 to measure 
access to credit 
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Ramsey RESET test using powers of the fitted values of hours_wk1 
       Ho:  model has no omitted variables 
                F(3, 2338) =      3.70 
                  Prob > F =      0.0113 
 

For the OLS regression, the standard residuals plotted against the fitted values 

appear to be in a random formation—suggesting that heteroskedasticity is not a problem 

for this regression.  However, looking at a Ramsey’s RESET test for the OLS regression 

shows a statistically significant F value.  This suggests that there may still be model 

specification error and (possible) omitted variables.   
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