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Kids at Risk: Children’s Employment In 

Hazardous Occupations in Brazil 

 
Deborah S. DeGraff, Andrea R. Ferro and Deborah Levison 

 

Policy and social trends have combined to greatly reduce the percentage of Brazil’s 

children engaged in labor force work in recent years.  Still, 4.3 million children ages 10 to 17 are 

estimated to be working in the labor force as of 2008 (15.5 %), according to Brazil’s statistics 

ministry, the IBGE (PNAD 2008).  While many employed children may be doing tasks that they 

can accomplish safely, and in work that does not conflict with school attendance, many others 

are found in types of work identified as “hazardous” by Brazil’s Ministry of Labor and 

Employment.   Indeed, in previous work which is discussed in the next section, we provide 

evidence of a variety of negative outcomes for children engaged in hazardous work in Brazil, in 

comparison to children who are not employed and children engaged in other types of work 

(DeGraff, Ferro, Levison 2012).   

In this paper, we focus on those categories of work in which Brazilian children may be 

found in large numbers, yet which are likely to harm their “health, safety or morals” and, thus, 

are considered hazardous (ILO Convention 182, Article 3).   Given the evidence of undesirable 

outcomes for children engaged in hazardous work in Brazil, enhancing our understanding of how 

children end up in such occupations is valuable for informing policy in this area.  Yet little 

attention has been give to the question of how children come to enter such kinds of work, in 

Brazil or elsewhere.  We speculate that characteristics of parents, especially those that influence 

their own labor force participation and type of work, play an important role in children’s labor 

force entry and types of first jobs.  Given that long-term panel studies that could parse out causal 

pathways do not exist, we use cross-sectional data to document associations between parental 
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characteristics and children’s work that are suggestive of underlying behavioral relationships, 

using both descriptive summary statistics and multivariate statistical modeling to better 

understand which children engage in “hazardous” occupations.   

 

Background and Previous Findings 

There is a large literature on “child labor” in developing countries, including a number of 

review articles,
1
 so it is surprising that little is known about how children find themselves in 

various labor force jobs.  What are the pathways to particular types of occupations, in particular 

industries?  The “weak ties” social networks literature in the United States suggests that 

connections to acquaintances outside one’s immediate family and social circle are especially 

beneficial for job-seekers (Granovetter 1973).  We speculate that in less developed countries, 

where the tradition of children following same-sex adults into particular types of work has 

eroded less than in industrialized countries, “strong ties” – in particular, parental ties – to 

informal work networks may be particularly important in determining the jobs of children and 

youth.  Since most labor force and household surveys contain information on parents and 

children (age 10 or older in Brazil’s surveys) but not on other networks, we do not attempt to 

compare the strengths of different types of connections to the labor market.  Instead, we look for 

parental–child associations in the area of hazardous work among children.  

Our interest here is not in the determinants of children’s labor force participation in 

general, nor do we condemn all labor force work as inappropriate for children.
2
  The child labor 

literature has focused broadly on characteristics associated with children doing labor market 

work, most often measured as a simple yes/no variable, and sometimes in conjunction with 

                                                 
1
 Overviews by Basu (1999), Basu and Tzannatos (2003), Dorman (2008), Edmonds (2008), and Edmonds and 

Pavcnik (2005) are among over 20 reviews of the child labor literature in recent years.   
2
 See Bourdillon, Myers, Levison and White (2010) for an extended discussion of how many aspects of work may be 

to children’s benefit, if accomplished safely.  
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analysis of household work and/or school enrollment.  In contrast, we are interested in children’s 

entry into “hazardous” work as opposed to other types of market work.  We know of no other 

paper that focuses on children’s pathways to particular types of work in poor countries, although 

case studies often speak to it indirectly (e.g., Madsian 2004).  In some cases, of course, it is 

obvious, such as in some rural areas where all jobs are agriculture-related.  In many parts of the 

world, however, children can be found in multiple industries and occupations.  This is true in 

much of the more populated regions of Brazil.  The question of how children end up working in 

particular occupations is, therefore, highly relevant for the case of Brazil.   

In our previous research on relationships between children’s and mothers’ work in Brazil 

(DeGraff, Levison and Robison 2009; DeGraff and Levison 2009), we have found evidence of 

correlations between children’s and mothers’ labor force participation, measured as a simple 

yes/no variable, as well as in characteristics of their employment.  For example, children in 

Brazil whose mothers are employed are more likely to be employed themselves.  Moreover, 

children whose mothers work long hours are more likely to also work very long hours or, 

alternatively, to work very few hours.  Looking at employed mother/child pairs, children are also 

more likely to be employed in the same industry as their mothers.  Their work is more likely to 

be located at home (or, conversely, far away from home) if their mothers’ work is so located.  

These and other findings from our previous research suggest an array of subtle connections 

between children’s and mothers’ work.   

In additional previous analysis (DeGraff, Ferro and Levison 2012), we move beyond the 

simple dichotomous classification of labor force participation and consider various outcomes for 

children engaged in hazardous work, compared to children who are employed in other types of 

work and children not in the labor force.  We find, for example, that children ages 10 to 17 who 

are engaged in hazardous work in Brazil (as we define it), are on average not only less likely to 
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be enrolled in school than children not in the labor force (73.1% vs. 92.1% ), but are also less 

likely to be in school in comparison to children employed in other types of work (84.4%).
3
  

Among employed children, those engaged in hazardous work tend to work longer hours than 

their counterparts in other jobs (32.6 hours per week vs. 28.6), and are also less likely to be 

working with or near family (with the exception of family farms) or in places where they can be 

observed by the general public.  These conditions are likely to render them more vulnerable to 

various forms of abuse and exploitation.  Furthermore, to the limited extent that our data allow us 

to examine the physical conditions of work, we also see evidence of greater risk for children in 

jobs categorized as hazardous.  Specifically, we find a greater incidence in the use of machinery 

or chemicals in the hazardous occupations, on average, and a lower incidence of providing safety 

equipment or training for children working with such inputs.  In sum, even without ideal data for 

examining short-run consequences for children of working in hazardous occupations, and lacking 

data to assess potential longer terms effects, we see substantial evidence that is suggestive of 

negative consequences for children in Brazil. 

In this paper, we explore the case of children engaged in “hazardous” work with the goal 

of better understanding how they come to work in these occupations.  We seek in particular to 

identify systematic associations with characteristics of their parents that could be easily 

identified and, thus, help to better target interventions aimed at reducing children’s participation 

in hazardous work.  We focus on occupations and industries with known problematic aspects for 

young people.  ILO Convention 182 defines the “worst forms” of child labor as including 

children under the age of 18 in (a) slavery, bondage, and other forms of forced or compulsory 

labor; (b) prostitution or the pornography industry; (c) illicit activities, such as the drug trade; 

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

                                                 
3
 Our method of identifying categories of hazardous work for children in Brazil is discussed in the next section. 
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harm the health, safety, or morals of children” (Article 3, emphasis added).  Our concern is with 

the latter category of work, as defined – in accordance with the Convention’s Article 4 – by the 

government of Brazil and/or child labor experts.
4
   

 

Data and Methods 

We focus in this paper on work that is defined as “labor force employment” under the 

United Nations’ System of National Accounts (ILO 1982, 2002).  While we realize that many 

children, especially girls, are engaged in time-consuming and valuable household chores, we do 

not consider such activities in this analysis.  In addition to wage labor outside the family, 

children engaged in labor force employment may work for their own parents or other relatives 

and still be doing labor force work.  Also, they need not be paid to be doing labor force work; to 

a great extent, working children are not paid wages but are reimbursed in kind, or share in the 

benefits of a family farm/business, or their families expect future benefits from their children’s 

efforts.  The word “work,” in this paper, refers to labor force employment and, in keeping with 

standard practice, we use the week prior to the survey as the reference period for measuring 

whether any individual is engaged in labor force work.
5
  Following the international definition, 

we consider engagement in such activity for any number of hours greater than zero to constitute 

participation in the labor force.  We use the term “child” broadly, including persons less than 18 

years of age, as defined in the United Nations Convention on the Rights of the Child.  In this 

analysis, we focus on children ages 10 to 17.   

                                                 
4
 According to ILO Convention 182, Article 4, Section 3, these “worst forms” determinations by governments are to 

be periodically reviewed and revised. 
5
 Levison et al. (2007) have shown that this reference period leads to substantial undercounts of the number of 

children who have engaged in labor force work in a 4-month period, but our goal in this paper is not to count child 

workers but to better understand the situations of those we can identify using the PNAD survey. 
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Our preparatory work for this study drew upon Brazil’s population census of 2000.  We 

used the 6 percent sample available from the IPUMS-International project, with a sample of over 

10 million persons (Minnesota Population Center 2008).  While the census does not have as 

many details about employment as we would like, it was very useful for identifying occupations 

and industries in which children are concentrated.  Based on this information and the Brazilian 

government’s list of “worst forms” jobs for children, as well as an understanding from the child 

labor literature about which types of jobs are likely to be problematic in various ways for 

children, we identified jobs on which it would be especially useful to focus.  These include 

domestic services, street workers (such as ambulatory street vendors or shoe-shines), 

construction workers, and farm workers engaged in the cultivation and processing of particular 

crops: tobacco, coffee, sugar cane, and manioc.  The characteristics of these jobs are discussed in 

greater length in the following section.  All of these occupations are identified as hazardous for 

children by Brazil’s Ministry of Labor and Employment and/or by child labor experts, can be 

identified in the PNAD data, and contain large numbers of children.  We use these categories 

identified in the census to guide analysis of more detailed household-level data. 

With these categories of hazardous work defined, we use Brazil’s large household survey 

from the year following the population census to conduct detailed analysis.  The data derive from 

Brazil’s 2001 annual household survey, the Pesquisa Nacional por Amostra de Domicílios 

(PNAD-2001), which included a supplement on child work.  The PNAD-2001 is a nationally 

representative sample survey including 126,898 households and 378,837 individuals.  Our 

analysis focuses on children ages 10 to 17 (inclusive) and their parents (if present), with the 

children defining the analysis sample.  The total number of 10 to 17 year-olds in the full sample 
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is 60,678.
6
  We include all persons aged 10 to 17 in our analysis sample, regardless of their 

demographic circumstances.  For example, children who are themselves identified as family or 

household heads, or children living with relatives with no parent present, are often excluded from 

analysis when the focus is on sons and daughters of household or family heads.  We aim to be as 

comprehensive as possible in the representation of children in our sample and, therefore, do not 

make such sample exclusions.  Over seventeen percent (17.6%) of those ages 10 to 17 in our 

sample are employed in labor force work in the reference week; of these, 24.8 percent are in the 

risky categories of interest to us (see Tables 1 and 2).
7
 

This analysis is exploratory; we describe relationships but do not attempt to statistically 

identify causal pathways, although we speculate about them.  We seek to better understand how 

children engaged in hazardous work enter this particular type of work and how this compares to 

the experience of other working children.  We generate key descriptive statistics for children and 

their families according to whether they are employed in risky work (as defined here), employed 

in “other” types of work, or not employed.
8
  Furthermore, we examine employment outcomes for 

children conditional on parental employment characteristics.  All descriptive statistics are 

adjusted for sample weighting to make them representative of the population.  Finally, we 

                                                 
6
 In the vast majority of the 60,678 cases, the biological mother of a sample child was in the household and coded as 

the family head or spouse.  In such cases, we assumed the father to be the person married to the head/spouse, if such 

a person was present (fathers are not explicitly identified in the data).  However, some children who, according to 

their age and family relationship information, should be included in the sample did not have a biological mother in 

the household either because she is deceased or no longer living in the household.  Here, because fathers are not 

identified in the data, we used information about relationships to the family head and the ages of males in 

comparison to the child’s age to assign a father.  If a likely father could be identified, we then used information 

about relationships to the family head and the ages of women in comparison to the father to assign a step-mother.  

We assigned approximately 800 step-mothers in this manner.  In addition, we also attempted to assign fathers in 

cases where, according to information about a child’s biological mother and ages, it appeared that the mother was in 

the household but there were errors in the family relationship codes (e.g., the person identified as the child’s 

biological mother and the child were both coded as children of the family head).  In such cases, we assumed that the 

identity of the biological mother was correct, and used age information to try to identify a father.  We assigned 

approximately 1,500 fathers in this manner.  The algorithms used to assign step-mothers and fathers to children are 

available upon request. 
7
 In this paper, we use the terms “hazardous” and “risky” interchangeably.  

8
 We refer to all types of labor force work that are not categorized as risky (hazardous) for our purposes as “other” 

work. 
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estimate a multivariate model of children’s employment which distinguishes between risky jobs 

versus other forms of work, in order to identify relationships between children engaging in risky 

work and parental characteristics while controlling for multiple factors.     

Throughout the descriptive analysis, we not only look for differences between children 

employed in risky work and their counterparts who are employed in other work or are not 

employed, we also look for differences across the types of risky work – domestic service, street 

work, construction work and hazardous farming.  In order to keep the presentation of results 

manageable, these more detailed results are not included in the tables and figures, but are noted 

in the text when they provide additional insights.  In addition, the multivariate analysis, as well 

as some of the descriptive analysis, is disaggregated by whether the child is female or male in 

order to allow for the possibility of gender differences.  Details on the multivariate methods are 

provided following the descriptive analysis. 

 

Categories of Risky Work 

 As indicated above, the four categories of risky work on which we focus are domestic 

service, street work, construction work and farming of selected crops: tobacco, coffee, sugar 

cane and manioc.  Following is a brief description of each of these types of work in Brazil. 

Domestic service.  A large majority of Brazil’s 440 thousand child domestic servants (as of 

2000) – over 94 percent of them – were girls.  Domestic service is one of the most common jobs 

for girls:  in 2000, 25.7 percent of employed 10 to 14 year-old girls worked as domestics, as did 

32.2 percent of employed 15 to 17 year-old girls.  While most (382 thousand) female and male 

child domestics lived with their own families and worked in the homes of other families, about 

58 thousand were “live-in” servants (Levison and Langer 2010).  Domestic service is considered 

risky because of the isolation of domestic workers from other workers; child domestics, 
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especially, are vulnerable to overwork, physical abuse, sexual abuse, and verbal abuse (Alberto 

et al. 2006; ILO 2003).  Live-in domestics, who often do not have regular contact with family or 

friends, may not even have anyone to tell about abuse.  The literature is full of horror stories 

about the lives of child domestics – although domestic service, for some, is a welcome escape 

from rural or slum poverty and may provide the only possibility for some children to go to 

school.
9
 

Street work.  Working in “the street” implies a different, although related, set of hazards for 

children.  Regardless of whether young people work at a fixed location or move about (for 

example, peddling wares), being in the street exposes them to abusive language and/or behavior 

from passersby, customers, and even the police.  In Brazil’s major cities, the police have a 

particularly bad reputation with respect to children working (and living) in the street, with 

documented behavior ranging from the extortion of bribes all the way to physical violence.  

Young people are also exposed to and offered illicit drugs, glue for sniffing, and the services of 

prostitutes, as well as being propositioned themselves.  Yet street work has low costs of entry 

insofar as a street vendor need only have a small inventory to go into business, and children’s 

occasional or part-time work on the street may be a fall-back source of income to poor families 

in times of financial stress.   

Construction work.  A great deal of building in urban areas takes place at sites located away from 

where workers live yet near busy streets, so many of the dangers for children of street work also 

apply to construction work.  In addition, construction work more generally has its own set of 

hazards.  These include carrying heavy building materials, using or being near potentially 

dangerous equipment or hazardous materials without proper training or oversight, and working at 

                                                 
9
 See Bourdillon et al (2010), Chapter 8, for a discussion of both serious problems with domestic service, and the 

substantial advantages it provides to some children. 
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unsafe heights without safety precautions.  Also, in Brazil, children working in construction are 

likely to be employed in the informal sector where hazardous conditions are relatively more 

common than in the formal sector. 

Farm work – tobacco, coffee, sugar cane, manioc.  Substantial numbers of young farm workers 

are engaged in the cultivation or processing of these four particular crops.  Farm work in general 

poses hard-to-quantify threats to the health of workers, as relatively little is known about long-

term effects of exposure to the many different chemical combinations used in herbicides, 

pesticides, and fertilizer.  It is clear, however, that there are at least short-term problems.  

Herbicides and pesticides explicitly contain toxins (to kill weeds and insect pests).  Children, 

because they are still growing, are thought to be particularly vulnerable to exposure to various 

chemicals, which could stunt or harm their development.  In addition, children may use farm 

machinery without adequate training or protection.  We focus on these four crops as they are 

singled out by the Brazilian government as being more likely than other crops to involve 

production processes that could expose children to hazardous conditions.   

It is important to note, however, that when we speak of categories of “hazardous” or 

“risky” work, we are speaking of possibilities rather than facts.  Neither the census nor the 

PNAD survey reveals to us what children actually do when they engage in farm work.  They 

may handle crops newly sprayed with pesticides, or they may water plants never touched by a 

chemical.  It is possible that, even among those crops where farm labor is labeled risky for 

children, they do nothing that puts them at risk.  Similar arguments can be made about the other 

categories of risky work focused on here.  Conversely, some children employed in occupations 

that are not considered risky, might actually be exposed to unhealthy working conditions of some 

form.  The way that data about occupations and industries are typically collected does not permit 

us to separate child workers by tasks, only by economic products.  More detailed information 
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about specific tasks that children perform at work would greatly facilitate research on children’s 

employment in hazardous work. 

 

Descriptive Analysis:  Children in Risky Work and Their Families 

 Using descriptive statistics, we first examine characteristics of the children and their 

families to identify simple bivariate patterns in relationships to children’s employment situation 

(i.e., not employed, employed in risky work, employed in other work).  There is no appreciable 

difference in the average age of those employed in risky work and those employed in other work 

(14.9 years vs. 14.7 years) but, as expected, both groups are somewhat older on average than 

those who are not employed (13.3 years).  Of greater interest are the results by gender and 

urban/rural residence.
 10

  In Table 2 we see that a slightly higher percentage of girls than boys 

overall is employed in risky work (4.5% vs. 4.2%, significantly different at 10%), and a much 

higher percentage of female than male child employment is in the hazardous occupations (36.4% 

vs. 18.6%).   These dynamics are importantly driven by the very high representation of girls 

among children employed in domestic service, making up more than 90 percent of this category 

of risky work.  In contrast, boys dominate in the construction industry, but this is a much smaller 

employment category for children and thus does not as greatly impact the overall statistics.   

Table 2 also makes clear that the percentage of 10 to 17 year-old children employed in 

risky occupations in Brazil is more than twice as high in rural areas than in urban areas (8.9% vs. 

3.3%).  This result is owing to the role of hazardous farming, which is primarily located in rural 

areas.  The other three categories of hazardous work (domestic service, street work and 

construction) are more common among urban children than rural children.  Even though risky 

                                                 
10

 In the discussion of descriptive results based on Tables 2 and 3 and Figures 1 and 2, all differences mentioned are 

statistically significant at a five percent level or less unless otherwise noted. 
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work considered as a whole is more common for children in rural areas, the percentage of all 

child employment that is hazardous is still slightly greater in urban areas (25.8% vs. 23.4%).  In 

other words, while the percentage of children employed in risky work is greater in rural areas 

than in urban areas, so is the percentage of children employed in other work (29.1% for rural 

areas vs. 9.6% for urban areas). 

 Consistent with Table 2, we see in Table 3 that children who are employed in risky work 

are much more likely to be female than are children engaged in other types of employment.  The 

representation of girls ages 10 to 17 in risky work is comparable to that for the full sample, 

whereas girls are under-represented in the other work category.  We also see in Table 3 that 

children employed in risky work tend to come from larger families (2.8 siblings) than children in 

other work (2.4 siblings) or children who are not employed (1.9 siblings).  Table 3 further shows 

that children who are employed in hazardous occupations are less likely to have a mother in the 

household (82.2%), and are less likely to have a father in the household (68.3%), than are 

children employed in other work (88.3% and 76.3%, respectively) or children who are not 

employed (89.7% and 73.9%, respectively).  Additional analysis (not shown) reveals that 

children employed in domestic service are particularly likely to be lacking a parent, while those 

engaged in hazardous farming (again, most often on a family farm) are less likely to be without a 

parent in the home.   

Among children with either or both mother and father in the household, the parents of 

children in risky work have lower levels of education on average than do the parents of other 

children, especially when compared to the parents of children who are not employed.  The 

education levels of the latter (just shy of six years, which corresponds to completion of primary 

school) are approximately twice that of the former, for both mothers and fathers.  The average 

years of schooling are particularly low for parents of children engaged in hazardous farming, at 
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2.1 years for mothers and 1.8 years for fathers.  This, of course, is partly a by-product of these 

families being concentrated in rural areas where schools were less available when the parents 

were young.  Overall, the results regarding parental presence and education suggest that children 

whose family circumstances are likely to be associated with greater economic vulnerability 

(lacking a parent and/or having less educated parents) are more likely to end up working in 

hazardous occupations.   

 A similar picture emerges when looking at income data.  Children employed in hazardous 

work come from families with a substantially lower total family income per capita (0.58 

minimum salaries) than for the families of children engaged in other work (0.92 minimum 

salaries) or the families of children who are not engaged in labor market work (1.26 minimum 

salaries).
11

  Again, these differences are most pronounced for children engaged in hazardous 

farming.  However, among employed children who are paid, those employed in hazardous 

occupations and those employed in other types of paid work contribute a substantial 

(approximately 25%) and similar proportion to family income (the difference is not statistically 

significant, even at a 10% level).  Thus it does not appear to be the case that families with 

children engaged in risky work are especially reliant on children for income in comparison to 

other families with employed kids.  The percentage contribution to family income also does not 

vary substantially across types of risky work, ranging from about 23 to 25 percent for domestic 

service, street work and hazardous farming, to a high of about 30 percent for construction work.   

 In Figures 1 and 2 we examine the probability of children being employed in a hazardous 

occupation conditional on their mother’s and father’s employment situations, by demographic 

sub-group.  Consistent with the “strong ties” hypothesis, we see that children are more likely to 

                                                 
11

 As is customary in Brazil, per capita family income is measured in monthly minimum salaries.  A monthly 

minimum salary in October 2001 was 180 Reals, or about US$75.  
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be employed in risky work if their mothers are so employed, in comparison to those whose 

mothers are employed in other work or who are not employed (11.2% vs. 3.0% and 2.5%).
12

  

This holds for each of the demographic sub-groups shown, and is especially strong in rural areas 

owing to the influence of the hazardous farming categories.  It is interesting that this positive 

association between children’s and mother’s employment in risky work is just as pronounced for 

boys as for girls, if not more so.  In other words, this relationship does not seem to be gender 

specific or same-sex dominant vis-à-vis mothers.  The results conditional on father’s 

employment situation are highly similar overall (13.2% vs. 4.8% and 2.1%).
13

  Here though, we 

find a same-sex dominant relationship in that the positive association between children and 

fathers being employed in hazardous occupations is much stronger for boys than for girls.  We 

also see in both figures, but especially for fathers, that children whose parents are employed in 

other work are even less likely to be in risky work themselves than if the parent is missing or not 

employed.  This further supports the strong ties hypothesis of the parent “pulling” the child into 

risky work or other types of work through their own work experience. 

 

Multivariate Analysis 

Model and Estimation Issues 

 To explore more fully possible relationships between parental characteristics and children 

engaging in risky work, we estimate a multivariate model of children’s employment, using 

multinomial logistic regression to distinguish between three outcomes: not employed, employed 

in other work, or employed in risky work.  We adopt this approach rather than using a selection 

                                                 
12

 Children without a mother present are not included in Figure 1.  For such children, the probability of being 

employed in risky work is 7.4 percent. 
13

 For fathers, the category of no father present is combined with father not employed, given that non-employment 

of adult males in Brazil is a signal of serious incapacity (e.g., due to physical or mental illness or lack of 

responsibility). 



 

 

15 

model owing to the lack of exogenous variables that could be used to statistically identify the 

employment decision from the hazardous work vs. other work outcome.  The analysis sample 

consists of all children aged 10 to 17 (inclusive).  The model is estimated using the cluster option 

to correct estimated standard errors for intra-family correlation because some families contribute 

more than one child to the sample.   

The explanatory variables are based on our past research on children’s labor force 

participation in Brazil (DeGraff and Levison 2009) and the descriptive statistics above, as well as 

the broader child labor literature.  The model assumes that households act to maximize well-

being subject to income and time constraints, in part by choosing how to allocate children’s time, 

including whether or not children engage in hazardous work.  We further assume that decisions 

regarding the time allocation of other children and all women in the household are endogenous to 

decisions about children’s labor force participation.  Such decisions pertaining to the father and 

other adult males in the household are assumed exogenous to decisions about the children, 

however, their participation in hazardous employment is considered endogenous.  While we only 

model the labor force outcome for children ages 10 to 17, these endogeneity assumptions have 

implications for the specification of explanatory variables.  In general terms, the explanatory 

variables fall into distinct conceptual sets: characteristics of the children (age, gender), 

characteristics of parents (presence, age, education, mother’s predicted wage), economic 

characteristics of the family (business or farm ownership, exogenous income, wealth), household 

demographic characteristics, and locational characteristics.  The model is estimated for the full 

sample and also separately for boys and girls.  We turn now to selected estimation issues before 

presenting the empirical results. 

Missing parents.  One of our primary interests is to examine how the characteristics of parents 

relate to whether children are engaged in risky work.  However, some children in the sample do 
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not have a mother and/or a father in the household.  As discussed above, we do not want to 

exclude such children from the analysis as they may be particularly vulnerable.  Therefore, for 

this subset of children, we set the measures of parental characteristics equal to zero, and control 

for their absence with dummy variables. 

Wage proxy.  In view of the possible close connections between mother’s and children’s time 

allocation, we control for mother’s wage earning potential in the model of children’s 

employment.  Because some of the mothers do not work in the labor market, and some of those 

who do are unpaid, we are able to observe wages for only a subset of the mothers.
14

  The 

percentage of women with observed wages is large enough that we can impute wages for all 

women.  We first estimate wage equations separately for rural and urban areas, controlling for 

selection into paid employment using a full information maximum likelihood Heckman 

procedure, for a sample of women in an age range to potentially have children ages 10 to 17.  

From the resulting estimated coefficients, we impute wages for the mothers of children in the 

analysis sample.
15

  As mentioned above, some children in the sample are without a mother, thus, 

mother’s wage can not be imputed.  For these children, we adopt an approach similar to that 

described above for missing parents, adjusted to take into account that we use the natural log of 

mothers’ wages.
16

   

                                                 
14

 For those with observed earnings from labor, the observed hourly wage is calculated as follows:  hourly wage = 

monthly labor earnings / (usual paid hours worked per week * 4.2). 
15

 The variables used to identify the selection equation from the wage equation are the husband’s presence and his 

education and skin color if present, exogenous measures of family income and wealth, and state-level wage proxies.  

Each of these variables can be argued to affect a woman’s likelihood of participation in paid employment, but 

should have no effect on her wage offer as they do not reflect her own labor market potential or local labor market 

conditions.  The majority of these variables are statistically significant as desired for purposes of identification.  The 

variables used to identify the wage equation from the children’s employment equation are the standard higher order 

variables: mother’s education-squared and age interacted with education.  Both are statistically significant. 
16

  Because we convert wages to natural logs, we can not simply set the wage to zero as its natural log would be 

undefined.  Instead, for those cases with no mother, we set the estimated natural log of wage to a value clearly below 

the minimum predicted for the sample of mothers.  The model presented here uses a value of -3.0, but results are not 

sensitive to using a value as low as -10.0 (the lowest predicted value is about -2.5). 
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Income and wealth measures.  Although we include three measures of “exogenous” income – 

total labor income of males ages 25 and older in the family, receipt of employment benefits by 

any male age 25 and older, and non-labor family income – income is generally not considered to 

be reliably measured in the PNAD surveys.  To get a better understanding of a family’s long-

term resources, we follow the example of Filmer and Pritchett (2001), DeGraff and Levison 

(2009), and Assaad, Levison and Zibani (2010), and construct a proxy for household wealth.  

First, we create a linear index for wealth from information on asset ownership, using factor 

analysis methodology.
17

  The factor analysis is conducted separately for urban and rural 

residents, and the results scored to derive a continuous variable representing wealth for each sub-

sample, with higher wealth associated with higher scores.
18

   To facilitate interpretation of the 

wealth variable, we divide the urban and rural wealth indices into approximate quintiles (heaping 

precludes exact quintiles) and create five dummy variables for each index corresponding to 

wealth quintile.  The appropriate (urban or rural) set of wealth quintile variables is then assigned 

to each child. 

Multivariate Analysis of Children’s Employment:  Who Does Risky Work? 

 Variable definitions, sample statistics, and the full set of regression results for children 

aged 10 to 17, and separately for boys and girls, are included in the appendix.  While our interest 

lies primarily with the results for the risky work outcome, we briefly discuss the results for 

participation in other work, the much more common work outcome for employed children.  

Looking at the first page of Table A3, which presents results for other work vs. not employed for 

the full sample, we see that the model as a whole performs well and is consistent with our 

                                                 
17

 Information on assets is based on details about the residence – materials of walls and roof, access to piped water, 

private toilet, garbage collection, lighting – as well the household’s  possession of a telephone, refrigerator, freezer, 

washing machine, gas or electric stove, radio, color TV, black and white TV, or computer. 
18

 The analysis was conducted using maximum likelihood estimation without rotation.  Only one factor was retained, 

as in the sources cited previously. 
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previous research on Brazil.  The pseudo R-squared value is greater than 20 percent and many 

variables are statistically significant in the expected direction.  Boys are more likely to be 

employed in other work than girls, as are older children with each progressive year of age.  

Children of more highly educated parents are less likely to be employed, and children from 

families with greater income potential, as measured by mother’s predicted wage and the 

exogenous income measures, are less likely to be engaged in other work.  Ownership of a family 

farm or business, which can generate demand for family labor as well as provide easy access to 

employment for children, positively affects employment among children.  The wealth indices 

also behave as expected, with children from wealthier families being less likely to engage in 

other work than those in the lowest wealth quintile.  The controls for household demographic 

composition, taken as a whole, suggest a pattern in which the presence of a larger number of 

children increases the likelihood of children engaging in other work, whereas a greater number 

of adults decreases children’s employment.  The locational characteristics indicate that children 

in rural and non-metropolitan areas are more likely to be employed in other work, with results 

for the regional dummy variables being consistent with regional differences in level of economic 

development in Brazil. 

 Turning to children’s employment in hazardous jobs, the second and third pages of 

Tables A3, A4, and A5 present results for risky work vs. not employed, and for risky work vs. 

other work, respectively, for the full sample of children aged 10 to 17, for boys aged 10 to 17, 

and for girls aged 10 to 17, respectively.  Rather than discussing the detailed results, we 

summarize in Table 4 the relative risk (odds) ratios for the explanatory variables of greatest 

interest to us.  The upper panel of the table pertains to risky work vs. not employed, and the 

lower panel pertains to risky work vs. other work.  All numerical results in the table are derived 

from statistically significant coefficients at a five percent level of significance or lower, unless 
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otherwise noted.  Relative risk ratios allow for direct comparison of the magnitude of effects, as 

well as the direction.  Based on a standardized reference point of 1.00, values between 0 and 1.00 

correspond to a negative relationship, while values greater than 1.00 correspond to a positive 

relationship, with the distance from 1.00 indicating the magnitude of the estimated effect. 

 The first evidence of gender differences in the multivariate analysis can be seen in the 

results for the female dummy variable in the full sample.  Girls are much less likely than boys to 

be employed in risky work relative to not being employed (.76).  However, girls are much more 

likely than boys to be employed in risky work relative to being employed in other work (2.25).  

Thus, the result from the descriptive analysis that employed girls are over-represented in risky 

work holds, even when controlling for all other explanatory variables. 

 We also see that higher levels of parental education, as expected, are associated with a 

reduced likelihood that children engage in risky work, either when compared to the not 

employed category or to the other work category.  What is of greater interest is that this negative 

effect of parental education is generally stronger for mother’s education than for father’s 

education, and for girls than for boys.  Indeed, the effects of parental education on boys are very 

small and of the same magnitude for mothers and fathers in the comparison between risky work 

and not employed (.95 and .95), while in the comparison between risky work and other work are 

not even statistically significant.  Overall, whether girls end up working in hazardous jobs is 

more strongly associated with parental education, especially mother’s education, than is the case 

for boys (.89 vs. .95 and .88 vs. not significant).  This result is likely driven, at least in part, by 

the preponderance of females in domestic service work, the ease of entry into domestic service 

for women with little or no formal education, and the relatively easy entry of girls into domestic 

service when their mothers are so employed. 
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 The results for exogenous family labor income are highly similar for girls and boys.  We 

see a negative income effect, as expected, on the likelihood that children from higher income 

families participate in risky employment, however, the effects are very small, both when 

compared to the not employed category and to the other work category (.98 for both in the full 

sample and, in one case, not statistically significant).  Note that the small magnitude of the 

estimated effects is not an artifact of units of measurement, as income is measured in hundreds of 

Reals with a mean value of about five.  Parental education seems to be a more important 

influence on whether children engage in risky work than is family income as measured in the 

PNAD.   

In contrast, the results for the mother’s wage are strikingly different for boys and girls.  

The wage effect is more complicated because in addition to traditional income effects, it 

potentially embodies traditional substitution effects as well as less well recognized effects such 

as through networks and access to employment.  Overall, boys experience a substantial negative 

association with a higher maternal wage, both for risky work relative to not employed and 

relative to other work (.75 and .82).  This suggests dominance of a sizeable income effect of 

mother’s wage on the likelihood of risky work among boys.  For girls, however, the relationship 

of mother’s wage to participation in risky work versus not employed is not statistically 

significant, but is positive with respect to participation in other work (1.41).  In other words, 

among girls who are employed, those whose mothers have higher wage earning potential are 

more likely to be engaged in risky work (after controlling for other factors, mother’s education in 

particular).  This result is consistent with dominance of a networks/access effect for girls, 

whereby mothers in comparatively well-paid but risky work pull their daughters into similar 

work. 
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 Ownership of a family business and especially of a family farm, have strong positive 

effects (1.97 and 3.23) on the likelihood that boys are engaged in risky work relative to not being 

employed.  The demand for family labor combined with ease of entry into employment seems to 

encourage the participation of boys in these family enterprises, even if the work is in the risky 

category.  This effect is much less pronounced for boys when comparing risky work to other 

work (1.24 and not significant), suggesting that the practice of boys joining the family enterprise 

is almost as likely in the context of other work as for risky work.  For girls, the pattern is less 

clear.  The presence of a family business has no effect on their participation in risky work 

relative to non-employment, whereas a family farm has a modest positive effect (1.47).  In 

contrast, both forms of family enterprise substantially decrease the likelihood of risky work 

relative to other work among girls (.69 and .58).  Taken as a whole, these results suggest that 

girls are less likely than boys to work in a family enterprise if the production activity is in the 

hazardous category. 

 The results for the set of dummy variables representing wealth quintiles are largely as 

expected.  In general, being in a family with greater wealth holdings substantially decreases the 

likelihood that children are employed in risky jobs.  These associations appear to be stronger in 

distinguishing risky work from not being employed than from other work, and are more 

consistent for girls than for boys, although, note that boys from households in the highest wealth 

category have very low odds of engaging in risky work relative to not being employed (.37).  

These findings regarding longer term economic status are consistent with the positive current 

income effects already discussed.  Similarly, at the aggregate level, we see a sizeable negative 

relationship between residing in the more economically developed urban areas and employment 

in risky work, especially for boys (.21 for boys, .77 for girls).  The one exception here is that 

girls who reside in urban areas are much more likely to be employed in risky work relative to 
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being employed in other work (1.62).  This finding is consistent with the high concentration of 

females in domestic service in urban areas. 

 Finally, returning to one of the striking results from the descriptive analysis, we see that 

once we control for a variety of parental and family characteristics, the presence of a mother or a 

father generally does not have a statistically significant association with children’s employment 

in risky work.  The one exception is the large positive association of mother’s presence (i.e., 

negative association of mother’s absence) with the likelihood that boys are employed in risky 

work relative to not being employed at all.  Other than this exception, which itself runs counter 

to the vulnerability hypothesis, the greater vulnerability of children without a mother or father is 

well captured by family income and wealth measures, parental education, and other explanatory 

variables.  This, of course, does not imply that children missing a parent are not particularly 

likely to engage in hazardous work, as lacking a parent tends to be fairly highly correlated with 

those characteristics that are statistically significant.  It does suggest, though, that the absence of 

a parent as a catalyst for children engaging in risky work can to some degree be offset, for 

example, by a better education or income potential of the remaining parent, if present.  It also 

suggests that even children from two-parent households are particularly vulnerable to risky work 

if their parents rank low on certain social and economic indicators. 

   

Discussion 
 

One important purpose of exploratory analyses such as this is to point to directions for 

future research and policy.  Funding aimed at the social protection of children is limited, and 

there are many different – and worthy – purposes to which it could be put.  In the child labor 

arena, ILO Convention 182 has already established that children in convention-defined “worst 

forms” and country-defined “hazardous” work should be targeted.  Our analysis documents that, 
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in the case of Brazil at least, children engaged in such risky occupations are, on average, less 

likely than even other employed children to be enrolled in school, and more likely to work long 

hours and experience a variety of working conditions that may be unsafe.  We also see that there 

are likely to be vast differences between girls and boys in their experience working in hazardous 

occupations, and that girls are over-represented in risky jobs in Brazil.  Moreover, we believe 

that more generally some children doing hazardous work are more vulnerable than others, and 

this should also be a criterion for targeting.  

But in a context where much child labor is already illegal, how can children in these 

situations be identified?  Such children’s work will tend to be hidden from authorities.  One 

approach suggested by our research is by targeting adults working in occupation / industry 

categories that are thought to be hazardous for children.  The daughters and sons of such adults 

have been shown to be at increased risk of following their parents’ footsteps into hazardous 

work.  In particular, daughters of women engaged in higher wage work are more likely to be 

employed in risky work than in other types of work.  Furthermore, the ownership of a family 

farm is strongly associated with children, especially boys, engaging in hazardous work relative to 

not participating in the labor force.  Reducing hazardous child farm work is a challenge around 

the world, as much child farm labor is legal because it takes place in a family enterprise.  

However, certain tasks – those that are hazardous to children – are forbidden for children.  

Targeting interventions in regions where the most problematic crops are grown, both to educate 

parents about steps of the production process that are especially harmful for children, as well as 

providing alternative non-hazardous work alternatives for youth, could prove especially 

beneficial. 

In addition, low levels of parental education, especially of mothers, show a strong 

relationship to children engaging in risky work.  Similarly, a very low level of wealth, as 
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indicated by structural features of the home and ownership of basic material assets, is fairly 

strongly associated with children’s employment in hazardous work.  Such characteristics are 

relatively easily identifiable and could therefore aid in targeting households.  The absence of 

parents is also a potentially important targeting mechanism.  We have shown that, when not 

controlling for more detailed socioeconomics characteristics, such children are especially 

vulnerable.  This could be a useful condition to target as it may be even more easily identified 

than some of the underlying socioeconomic characteristics highlighted in the multivariate 

analysis.   

In sum we argue, and believe most would agree, that programs should aim to protect the 

most vulnerable children from the most problematic work.  Our research suggests ways in which 

existing information about parents and families can be used to help target intervention.  In 

addition, our work points to a number of areas in which information tends to be lacking, 

especially those pertaining to what children actually do during the course of their labor force 

work.  It is our hope that this study of kids in risky work in Brazil will encourage further thinking 

along these lines.  Finally, next steps in our research include estimating bivariate models of 

children’s employment in risky work determined jointly with mothers’ or fathers’ employment in 

risky work, respectively, in order to further identify systematic associations between children and 

their parents. 
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Table 1: Distribution of Children 10 to 17 by Employment Situation  

 

  % n 

   

Not Employed 82.43 50,544 

Employed in Risky Work   4.36    2608 

   Domestic Service   1.82    1129 

   Street Work   0.44      281 

   Construction    0.65      399 

   Hazardous Farming   1.45      799 

Employed in Other Work 13.21   7,536 

Total, Children 10-17 100.00 60,678 
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Table 2: Children’s Employment in Risky Work, by Demographic Group 
 

 

  % Employed in 

Risky Work 

% of Employment 

in Risky Category 

   

  All 10 to 17 4.36 24.82 

  Female 4.52 36.42 

  Male 4.20 18.56 

  Urban 3.33 25.75 

  Rural 8.87 23.35 
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Table 3: Characteristics of Children and Families, by Child’s Employment Situation 
 

  Child Not 

Employed 

Child Employed 

in Other Work 

Child Employed in 

Risky Work 

% of Children Female 

# of Siblings (mean)  

52.64 

1.91 

29.58 

2.42 

51.36 

2.79 

% with Mother 89.70 88.32 82.22 

Education of Mother                                    5.96 4.07 3.04 

   (mean years of school)    

% with Father 73.86 76.31 68.34 

Education of Father 5.74 3.55 2.68 

   (mean years of school)    

Family Income per  1.26 0.92 0.58 

   Capita (m.s.) 

% of Family Income 

   from Child (if paid)       

 

-- 

 

23.94 

 

24.78 

 

Note: Family income includes earned and unearned income of all family members. 
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Table 4: Relative Risk Ratios from Multinomial Logit Models of Children’s Employment 

 

Employment Outcome                                       

Explanatory Variables 

Full 

Sample 

Boys Girls 

Risky Work vs. Not Employed
a
     

  Female
 

.76 NA NA 

  Mother present 1.82 2.27 NS 

  Father present NS NS NS 

  Mother’s education .92 .95 .89 

  Father’s education .95 .95 .95 

  Exogenous labor income .98 .97 .98 

  Mother’s predicted wage NS .75 NS 

  Family business 1.42 1.97 NS 

  Family farm 2.22 3.23 1.47 

  Wealth quintile (ref: poorest)    

      Second .84 NS .73 

      Third .65 .70 .59 

      Fourth .63 .63 .63 

      Fifth (wealthiest) .45 .37 .54 

  Urban .39 .21 .67 

Risky Work vs. Other Work    

  Female 2.25 NA NA 

  Mother present NS NS NS 

  Father present NS NS NS 

  Mother’s education .93 NS .88 

  Father’s education .98* NS .96 

  Exogenous labor income .98 .97 NS 

  Mother’s predicted wage NS .82* 1.41 

  Family business NS 1.24 .69 

  Family farm .80 NS .58 

  Wealth quintile (ref: poorest)    

      Second NS 1.26 NS 

      Third .83 NS .69 

      Fourth .77 NS .66 

      Fifth (wealthiest) .65 .62 .61 

  Urban 1.16 .77 1.62 

        _______________________________________________________________ 

 
a
 All results reported in Table 4 are statistically significant at  5% unless indicated otherwise as 

follows: NA -- not applicable; NS -- not statistically significant; * -- significant at 10%. 

Full regression results are reported in Appendix Tables A.3, A.4 and A.5. 
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Figure 1: Probability of Children being in Risky Work Conditional on Mother’s 

  Employment Situation, by Demographic Group 
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Figure 2: Probability of Children being in Risky Work Conditional on Father’s 

  Employment Situation, by Demographic Group 
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Variable Name Variable Definition 

empgoodbad Dependent variable: child is not employed=0, employed in “other” 
work=1, employed in “risky” work=2 

female  Child is Female 
age  Age of child 
age10 Child is age 10 (omitted category) 
age11 Child is age 11 
age12 Child is age 12 
age13 Child is age 13 
age14 Child is age 14 
age15 Child is age 15 
age16 Child is age 16 
age17 Child is age 17 
anymomin Child’s mother (or step-mother) is present 
mage Mother’s age (=0 if no mother) 
momeduc Mother’s years of schooling (=0 if no mother) 
mlwghatall Mother’s predicted log wage (=-3 if no mother) 
anydadin Child’s Father (or step-father) is present 
dage Father’s age (=0 if no father) 
deduc Father’s education (=0 if no father) 
fambus2 Family owns a business 
famfarm2 Family owns a farm 
fmexlby100 Exogenous family labor income/100 
fmnonlby100 Family non-labor income/100 (unadjusted for missing values) 
nonlby Family non-labor income/100 (with missing adjusted to 0) 
nonlbymiss Indicator for non-labor income missing 
famexben Exogenous family employment benefits 
wealth1 Family is in lowest wealth quintile (omitted category) 
wealth2 Family is in second wealth quintile 
wealth3 Family is in third wealth quintile 
wealth4 Family is in fourth wealth quintile 
wealth5 Family is in fifth wealth quintile 
sibs0_3 # of siblings age 0-3 in household 
sibs4_5 # of siblings age 4-5 in household 
sibs6_9 # of siblings age 6-9 in household 
gsb10_14 # of female siblings age 10-14 in household 
gsb15_17 # of female siblings age 15-17 in household 
bsb10_14 # of male siblings age 10-14 in household 
bsb15_17 # of male siblings age 15-17 in household 
kidrl0_3 # of relatives age 0-3 in household 
kidr14_5 # of relatives age 4-5 in household 
kidr16_9 # of relatives age 6-9 in household 
gr110_14 # of female relatives age 10-14 in household 
gr115_17 # of female relatives age 15-17 in household 
br110_14 # of male relatives age 10-14 in household 
br115_17 # of male relatives age 15-17 in household 
fhh18_59 # of females 18-59 in household 

Appendix 

Table A1: Variable Definitions for Multinomial Regressions 



 

Variable Name  Variable Definition 

fhh60_up # of females 60+ in household 
mhh18_59 # of males 18-59 in household 
mhh60_up # of males 60+ in household 
urban Urban residence (rural is omitted category) 
metro2 Metropolitan area residence (non-metropolitan is omitted category) 
regionne Region – Northeast (omitted category) 
regionn Region – North  
regionse Region – Southeast  
regions Region – South  
regioncw Region – Central West  

Table A1 (continued): Variable Definitions for Multinomial Regressions 
























