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Abstract 
This paper investigates the policy issue of whether schooling scholarships tend to decrease 

the incidence and intensity of child labor.  The issue is examined in the particular country 

context of Nepal where child labor is not uncommon.  Using data from the 2010 Nepal 

Living Standards Survey III and the method of coarsened exact matching, the paper finds that 

scholarships of a high-enough value decrease girls’ work by 7.5 hours per week (relative to a 

control group average of about 23 hours of total work per week), largely reducing their hours 

in economic and extended-economic activities with little impact on hours in domestic work.  

Scholarships of similar value do not appear to affect the work hours of boys.  These findings 

have broader relevance and implications for the potential of scholarships as a policy option 

for combating child labor in developing countries.   As these scholarships typically do not 

enforce regular school attendance, the findings also point to the potential importance of 

largely unconditional (but sizeable) transfers in many policy settings where conditionality is 

difficult to implement.        
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A little help may be no help at all: child labor and scholarships in Nepal 

 

1. Introduction  

By recent estimates, 215 million (out of a total of 1.6 billion) children around the world are 

estimated to be involved in child labor (International Labour Organization [ILO] 2010).1 2 

Despite global concern and strong evidence that child labor is detrimental to child health and 

human capital accumulation3, the problem has proven to be a stubborn one and the global 

pace of reduction in child labor has been slow (ILO 2010).  Policy response has ranged from 

legal interventions to ban or restrict child labor to public action aiming to alter the parents’ 

economic environment in ways that lead them to withdraw their children from the labor force.  

Amongst the latter are interventions to provide greater and better schooling, targeted or 

conditional income support for parents as well as measures to increase parental incomes 

more generally to increase the demand for schooling and reduce the supply of child labor.  

Many of these interventions have been the subject of theoretical and empirical investigations, 

especially from the perspective of promoting better educational outcomes for children.  

However, one set of interventions within this category that has received relatively little 

attention is that relating to government schooling scholarships.   

Yet, schooling scholarships are potentially an important policy avenue for addressing the 

continuing problem of child labor.  Such scholarship programs are common in many 

developing countries.  They are also a promising intervention to study given the successes 

of similar policies which target parental incentives to send their children to school.  The 

potential of programs such as school subsidies, conditional cash transfers (CCT) and 

education grants for increasing schooling while also contributing to reduction in child labor 

has long been recognized in the literature (Basu and Tzannatos 2003).  In the case of CCTs, 

for example, Skoufias and Parker (2001) estimate that the PROGRESA program in Mexico, 

which distributes cash transfers to poor rural mothers conditional on the schooling of their 

children, led to a decrease in child labor force participation of 15-25%.  The Honduran CCT 

                                                           
1
 ILO defines child labor as a subset of children aged 5-17 years who are in employment, where employment 

refers to engagement in economic activities including “essentially all production of goods whether intended 
for sale on the market or not, and all paid services”.  The subset of child labor includes those children in 
employment who are either below the minimum age for work (taken to be 12 years) or while above the 
minimum age are engaged in hazardous work (including long working hours); see Diallo et al. (2010).   
2
 This translates to a global child labor incidence of about 14%.  As there is little child labor in high-income 

countries, this implies a considerably higher incidence for developing countries.   
3
 See for instance Cigno and Rosati (2005), Beegle, Dehejia and Gatti (2006), Edmonds (2007), Guarcello, Lyon 

and Rosati (2008), Nepal and Nepal (2012).   
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program, which used conditions on children’s education and health, led to children from 

eligible households being 8 percentage points more likely to enrol in school and 3 

percentage points less likely to work (Galiani and McEwan 2013).  

Furthermore, many prominent child labor models propose a negative income effect in the 

supply of child labor (Ben-Porath 1967, Basu and Van 1998, Baland and Robinson 2000, 

Ferreira, Filmer and Schady 2009, Orazem, Tzannatos and Sedlacek 2009). For instance, 

Basu and Van’s (1998) model of child labor supply begins with a “luxury axiom” that child 

labor results from poverty, since “a family will send the children to the labor market only if the 

family’s income from non-child-labor sources drops very low” (p. 416).  Together with a 

degree of substitutability between adult and child labor, they show the existence of multiple 

labor market equilibria, one of which is characterized by child labor.  Similarly, Baland and 

Robinson (2000) build a model where families with low incomes are unable to prioritize their 

children’s education.  They attribute this to imperfect capital markets, since families cannot 

borrow to offset the short-run cost of education, and because child labor has a greater 

present marginal value for the poorest households (Baland and Robinson 2000, Edmonds 

2006).  There is some empirical evidence that offers support for these models.  For example, 

data from Pakistan provide evidence of a positive relationship between poverty and child 

labor hours (Ray 2000, Bhalotra 2007).  Vietnam’s dramatic decline in child labor during the 

1990s was found to be correlated with improvements in living standards (Edmonds and Turk 

2002).  More recently, Edmonds and Schady (2012) find a $15 per month transfer in 

Ecuador induces households to forego $80 a month in child labor earnings.  Similarly, 

changes in social security benefits in Brazil which increased household incomes are 

estimated to have reduced labor participation of girls by 20% (De Carvalho Filho 2008), and 

negative income shocks (associated with accidental crop loss or adult unemployment) have 

been linked to spikes in child labor participation in rural Tanzania and urban Brazil (Beegle, 

Dehejia and Gatti 2006, Duryea, Lam and Levison 2007).  All this lends support to the 

proposition that scholarships carry the potential of alleviating some of the economic 

imperatives which necessitate child labor.   

There is however little direct evidence on the impact of scholarships on child labor.  The 

reason for this relative neglect of scholarships in the context of child labor is not hard to 

guess.  Scholarships have primarily been viewed as an instrument for promoting schooling.  

The literature on scholarships largely focuses on how they affect school enrolment and 

attendance, with the impact on child labor either left unexamined or if looked into at all, done 

so only as a secondary focus (Sparrow 2007, Filmer and Schady 2008, 2014, Cameron 
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2009, Barrera-Osorio and Filmer 2013).4 The underlying presumption has often been that if 

an intervention increases school attendance, it could also be expected to reduce child labor.  

Yet, the evidence points to significant coexistence of schooling and work by children in 

developing countries (Akabayashi and Psacharopoulos 1999, Ravallion and Wodon 2000, 

Admassie 2003, World Bank 2006).  Hence, the impact on child labor cannot be readily 

inferred from the impact on schooling; it warrants an independent focus on child labor 

outcomes.   

In this paper, we focus directly on child labor outcomes and investigate whether schooling 

scholarships help reduce child labor participation.  We carry out our investigation in the 

particular country context of Nepal.  The choice of Nepal is for several reasons.  First, Nepal 

offers a country context where child labor remains a nontrivial issue, but relatively less is 

known about the state of child labor in the country compared to others such as India or those 

in Sub-Saharan Africa.  This research can therefore help improve knowledge of child labor 

issues for Nepal while also contributing to the broader issue of the policy significance of 

scholarships in reducing child labor in similar contexts.  Second, variants of the current 

Nepalese scholarship program have been in operation in the country since the 1970s, yet 

there is no systematic review of their impact on child labor. The longevity of the program 

provides a good environment for research, and the lack of previous assessment makes any 

insight a valuable contribution.  Third, recent data for Nepal available through the Nepal 

Living Standards Survey III (NLSS3) for 2010 offer a unique opportunity to investigate our 

main research question.  The NLSS3 is a nationwide household survey undertaken by the 

Central Bureau of Statistics, Government of Nepal, which has detailed information on child 

time-use together with equally detailed information on a wide range of attributes of the 

children’s families.  Such data are relatively rare, but valuable for evaluating the 

effectiveness of child labor policies.  Detailed child time-use data also enable us to 

distinguish between different categories of child work including economic, extended-

economic and domestic work5, thus potentially allowing us to improve upon other 

investigations constrained by limitations of data in this regard.   

More generally, the paper hopes to contribute to three strands of related literature.  First, it 

links up with the literature on assessment of conditional v unconditional transfer programs.  

As discussed in the following section, the scholarship program in Nepal, for all practical 

purposes, is an unconditional transfer program in that it does not enforce behavioural 

                                                           
4
 A recent exception to this is Edmonds and Shrestha (2013).  As their study also happens to be set in Nepal 

(Kathmandu valley), we discuss their findings in relation to our results in section 4.   
5
 These categories of work are elaborated in section 2.  Data on time-use in different types of work also allows 

us to investigate less or more inclusive definitions of “work”, in particular allowing a broader definition which 
also includes domestic work of children.   
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conditions on the recipients.  The extent to which behavioural conditions are advantageous 

for achieving program outcomes is debated in the literature, though the evidence seems 

broadly suggestive of better outcomes with conditional transfers (Edmonds 2006, Todd and 

Wolpin 2006, Schady et al. 2008, Hanlon, Barrientos and Hulme 2010, Baird, McIntosh and 

Ozler 2011, de Brauw and Hoddinott 2011).  Yet, there are often limits to how well conditions 

attached to transfers can be monitored and enforced in practice, especially for large-scale 

programs.  Hence, the question whether large-scale programs without behavioural 

conditions can achieve significant welfare outcomes remains salient in many settings.  Our 

empirical investigation offers an opportunity to address this question in the context of child 

labor policies for Nepal.  Second, as alluded to above, the paper attempts to extend the 

empirical child labor literature by distinguishing between different categories of child work 

incorporating in particular the category of domestic work (arguably of particular importance 

for girls) and investigating how the overall impact is distributed across categories of work.  

Third, the paper aims to contribute to the relatively sparse evidence on how program effects 

may vary with the size of the transfer.  De Janvry and Sadoulet (2006), Todd and Wolpin 

(2006) and Filmer and Schady (2011) are amongst the few studies that look into this 

question, but the program evaluation literature has for the most part sidestepped the issue of 

such size or scale effects.6  Yet, as argued by Filmer and Schady (2011), knowledge of such 

effects can be critical for the optimal scale and design of transfer programs.     

In order to identify the impact of scholarships on child work hours, we employ the relatively 

new method of coarsened exact matching (CEM) to estimate average treatment effects.  The 

CEM estimator has some strengths relative to several of the commonly-used matching 

estimators, as discussed later in the paper.  Our main findings (based on the CEM method) 

however come from a relaxation of the assumption of constant average treatment effects.  

Allowing for size-dependent effects, we find that higher-value scholarships lead to significant 

reductions in the hours of child labor per week for girls.  Specifically, the average treatment 

effect for the girls receiving higher-value scholarships is -7.5 hours per week, which is large 

relative to a control group (weekly) average of about 23 hours of total work.  The absolute 

size of this effect however dissipates for scholarships of lower value.  The results suggest a 

minimum threshold below which scholarship are ineffective in curbing child labor, and we 

estimate this threshold for our data.  We also validate these results with the more 

established method of propensity score matching (PSM), and find them to be largely 

supported.  

                                                           
6
 In case of evaluations based on randomized control trials (RCTs), this reflects in part the inherent complexity 

(and high cost) of implementing trial designs that allow for treatments of varying size.   
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The remainder of the paper proceeds as follows. Section 2 describes the data and the 

Nepalese context of child labor and schooling scholarships.  Section 3 outlines the empirical 

methodology.  The main results are presented and discussed in Section 4.  Section 5 ends 

with a discussion of the policy relevance of our results and some concluding observations.     

 

2. Data and the child labor-scholarship context in Nepal 

2.1 Time-use data from NLSS3 and the definition of “work” 

As mentioned in the Introduction, this paper uses data from the most recent Nepal Living 

Standards Survey, the NLSS3, undertaken during 2010 by the Central Bureau of Statistics, 

Government of Nepal.  The NLSS3 includes a large nationally-representative sample of 

5,988 households and 28,484 individuals including 9,282 children between the ages of 5 and 

17 years.  The NLSS3 data have been meticulously collected using methods of infield data 

entry and in-field validation.  Notably, the survey contains detailed information on the time-

use of all household members above the age of five.  This includes the number of hours per 

week that each child spends working in either wage or self-employment, as well as the hours 

spent working around the home.  

We focus on the number of hours of work undertaken by children, as opposed to whether a 

child is working or not.  Much of the literature which explores the determinants of child labor 

has kept to the latter, exploring child labor only as a binary decision or outcome.  However, 

as argued by Rosati and Rossi (2003), the actual number of hours spent working is 

important for understanding child welfare and the extent to which such work could be 

impacting health and human capital development.7   

Unless otherwise stated, the definition of child work assumed in this paper includes three 

types of work: economic work, extended-economic work, and domestic work.  Distinguishing 

between these different categories of work is important since a purely “economic” 

assessment of child work need not fully reflect the actual work responsibilities of children, 

and hence may understate the true incidence of child work in most settings.  In particular, 

the work involved in managing and running household activities influences parental 

decisions about schooling and child labor hours (Guarcello, Lyon and Rosati 2008).  A 

child’s contribution to the larger set of household activities is thus a relevant factor when 

assessing the effect of scholarships on child work.  Still, as widely documented for many 

                                                           
7
 This is of particular relevance in the case of Nepal since detail on the intensity of work by children may be 

helpful for understanding the widespread problem of schooling deficits amongst school-age children (Datt and 
Wang 2012). 
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developing countries (e.g., Basu and Tzannatos 2003, Cigno and Rosati 2005), domestic 

work tends to be more commonly done by girls.  Including extended-economic and domestic 

activities in our analysis is thus also important for mitigating the risk of undercounting girls’ 

labor time.  

The activities included in the three categories of work are:  

1) Economic work:  hours spent in wage or self-employment jobs;  

2) Extended economic work:  hours spent on fetching water, collecting firewood and 

dung, collecting fodder, taking care of animals, making mats/knitting/weaving/tailoring, 

processing preserved food, and milling;  

3) Domestic work:  hours spent doing minor household repairs, cooking/serving food for 

family members, cleaning the house, laundry, dishes, shopping for the household, caring for 

elderly/sick/disabled, babysitting/caring for children, and other volunteer/community services.  

Total work therefore refers to the sum of hours spent doing all three types of work.  At times, 

we will also present data for a narrower definition of work that does not include domestic 

work.   

2.2 Child labor in Nepal  

Our focus on child labor in this paper limits the analysis to children aged 8 to 16 years. The 

upper bound of 16 years is driven by the legal definition of children as those below 16 years 

of age, and the legal norms regarding child labor in Nepal.8  The lower bound of 8 years is 

largely driven by the age-specific child labor participation observed in the NLSS3 data.  

Children younger than 8 tend to work very few hours in Nepal: 81% of them do not work at 

all; amongst those that do, the median hours worked is 6 per week or less than an hour per 

day.  Thus, we limit ourselves to the 8-16 year age-bracket, and hereafter, unless otherwise 

stated, all references to children will be to those between the ages of 8 and 16 years.   

                                                           
8
 Nepal’s Children's Act, 1992, defines a child as a person below the age of 16 years and states that a child who 

has not attained the age of 14 shall not be employed in any work as a laborer.  The Labour Act, 1992, and 
Labour Rules, 1993, contain specific provisions for the prohibition of employment of children below the age of 
14 years and prohibit admission to hazardous work for minors (aged between 14 and 18 years).  The Child 
Labour (Prohibition and Regulation) Act, 1999, followed Nepal's ratification of the ILO Minimum Age 
Convention (No. 138).  It enlists specific occupations as hazardous work and prohibits the use of children below 
16 years of age in such activities.  It regulates hours of work for children aged 14-16 and provides that no child 
shall be engaged to work during a period from 6 p.m. to 6 a.m.  It prohibits the engagement of children below 
14 in any kind of employment (Subregional Information System on Child Labor, International Program on 
Elimination of Child Labor (IPEC), ILO, online, 25 February 2014).  
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The NLSS3 data indicate a high incidence of child labor in the country: 69% of children are 

doing some amount of work on a weekly basis (Table 1).  Even if we disregard domestic 

work, the incidence is 57%.9  The incidence of economic work is 20%.  There are sharp 

differences between girls and boys.  Only 22% of the girls do not work as against 40% of 

boys.  It is no surprise that girls are more likely to be engaged in domestic work than boys 

(68% of girls compared with 32% of boys).  But even if we limit the definition of work to 

economic and extended-economic work, the incidence of such work is appreciably higher for 

girls (62%) relative to boys (52%).  Most surprisingly, perhaps, the incidence of economic 

work is also a little higher for girls (21%) than for boys (18%), though the difference is not 

statistically significant.     

Not only are girls more likely to work, they work longer hours.  Conditional on any positive 

amount of work, girls on average work about 25 hours per week (split into 5 hours of 

economic work, 9 hours of extended economic work and 10 hours of domestic work) while 

boys on average work for 18 hours per week (split into 7 hours of economic work, 8 hours of 

extended economic work and 3 hours of domestic work).  Indeed, as Figure 1 shows, the 

distribution function of hours worked per week for boys first-order dominates that for girls.  

Thus, for any value 𝑥 of hours worked per week, the proportion of girls working 𝑥 or fewer 

hours is well below the proportion of boys working 𝑥 or fewer hours; for instance, 52% of 

girls work less than 2 hours per day (14 hours per week) as against 75% of boys.   

On the schooling front, Nepal has made vast improvements in enrolment levels since the 

mid-1990s (World Bank 2006).  The 2010 NLSS3 data show that enrolment has increased 

further, with 92% of children aged 8 to 16 years currently enrolled in school. High enrolment 

rates can nonetheless conceal significant schooling deficits.  For instance, it is estimated 

that a staggering 82% of children currently attending school in Nepal are falling behind their 

age-appropriate grade (Datt and Wang 2012).  While the prevalence of child labor may or 

may not have something to do with this, it is important to note that child labor frequently 

coexists with schooling.  Indeed, it has been argued that in some cases the extra income 

from child labor may actually make schooling possible (Guarcello, Lyon and Rosati 2008).  

For Nepal, 62% of children combine school with work, 30% attend school and do not work, 

and only 8% engage in work and are not enrolled in school (Table 1).  This pattern holds for 

both boys and girls, though the schooling-and-work combination is even more pronounced 

for girls.  A minimal implication of such widespread coexistence of work with schooling is that 

                                                           
9
 This may be compared with the ILO-CBSN (2012) estimate of “children in employment” of 40.4% of all 5-17 

year olds, based on the Nepal Labour Force Survey data for 2008.  Our comparable estimate with NLSS3 data 
for 2010 of children engaged in economic and extended economic work – which is very similar to the concept 
of “children in employment” – is 48% of all 5-17 year olds.   
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the impact of any policy instrument on child labor cannot be simply inferred from its impact 

on schooling.  An independent focus on child labor is warranted.   

Figures 2 and 3 depict the (nonparametric) relationship between hours per week of child 

labor and real annual per capita consumption of the families the children come from.10  

Figure 2 shows how child work hours are related to per capita consumption across the three 

categories of work and for total hours (as defined in Section 2.1).  Total hours of child labor 

are relatively high at low levels of per capita consumption, decline strongly as per capita 

consumption increases up to about NPR 140,000 (USD 3,450 per capita per year in 2005 

PPP dollars), and then plateau out at just under 1 hour per day.  Thus, there is little 

incidence of child labor amongst the relatively well-off households.  

The hours spent by children on economic and extended economic work also decrease as 

real per capita consumption increases, though the hours on domestic work are noticeably 

flat.  As may be expected, hours worked per week by girls are higher than boys at all levels 

of household consumption (Figure 3).  Boys reach the one-hour-per-day level of work as per 

capita consumption reaches NPR 50,000 and their hours of work continue to decline at 

higher consumption levels; in contrast, girls only come close to working one hour per day at 

three times higher levels of per capita consumption (about NPR 150,000) and their hours of 

work even increase a little at higher consumption levels.   

Overall, this evidence is suggestive of significant negative income effects on child labor 

participation which lends credibility to our hypothesis that an increase in household income 

via school scholarships may decrease child labor hours.  The evidence is also consistent 

with the “luxury axiom” invoked in the Basu-Van (1998) model of child labor referred to in the 

Introduction.     

2.3 School scholarship program   

Since the 1970s, the Government of Nepal has used a range of scholarships to improve 

equity and access to education, especially for girls and disadvantaged children (Acharya and 

Luitel 2006, World Bank 2006).  In recent years, major policy initiatives such as the 

Education For All – National Plan of Action 2002, the Secondary Education Support 

Programme 2002, and The Tenth Five-Year Plan (2002-07) have all prioritised scholarships 

                                                           
10

 Household per capita consumption is expressed in real terms (in 2010 Nepali Rupees (NPR)) after adjusting 
for spatial cost of living differences, as implied by a set of spatially-differentiated poverty lines for Nepal 
estimated with the NLSS3 data.  Across 12 spatial domains, the poverty lines (based on a cost of basic needs 
methodology) range from NPR 15,988 per person per year for rural Western Terai region to NPR 40,933 for 
urban Kathmandu; the implied national (average) poverty line of NPR 19,261 per person per year is equivalent 
to approximately USD 1.30 per person per day in terms of 2005 PPP dollars (World Bank, 2011).   
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as a means for attaining inclusive education; they emphasize, in particular, greater access to 

education for girls, disadvantaged communities and ethnic minorities. However, despite this 

extended history, relatively little is understood about the functioning and effectiveness of 

government scholarship schemes (Acharya and Luitel 2006).  Nonetheless, some features of 

the school scholarship program in Nepal are worth noting.   

In order to receive scholarships, public schools in Nepal must provide information about the 

types of students enrolled at the start of the year to the Department of Education (DOE). The 

DOE then determines the quota of scholarships and their distribution.  At the district level, it 

is largely the District School Management Committee that decides on school selection and 

the division of funds.  In addition to this process, a local body called the School Management 

Committee (SMC) is cited as being responsible for the selection of individual recipients, and 

the distribution and monitoring of scholarships (Acharya and Luitel 2006). There are no 

specific conditions attached to receiving scholarship, unlike in CCT programs.  Recipients 

are determined on an annual basis such that prior scholarship status or actual school 

attendance through the year does not influence the award of scholarships.  

In practice, Acharya and Luitel (2006) find that the selection of individual recipients is 

primarily the responsibility of head teachers.  Head teachers either decide which children 

receive scholarship themselves, or propose a list of recipients to the SMC who then decides. 

Phuyal et al. (2003) criticize this system for excluding disadvantaged children who are not on 

the school’s survey list and those children not currently attending school.  Similarly, teachers 

have complained that since funding is decided on the basis of start-of-year enrolment figures, 

children who enrol later or mid-year are excluded from the program.  Phuyal et al. (2003) 

and Acharya and Luitel (2006) note many districts receive inadequate scholarship quotas.  

They explain that this makes the distribution of scholarships according to policy guidelines 

unachievable, with the available funds often divided amongst a large number of eligible 

children.  As a consequence, the scholarship money received by a family is often of a much 

lower value than that stated in the official policy.  Inadequate quotas also lead schools to 

formulate their own criteria of selection, with decisions about students who are the most 

‘poor and deserving’ often left to the head teacher’s judgement. 

NLSS3 data for 2010 provide some useful descriptors of the coverage and allocation of 

scholarships in Nepal for our focal age-group of children between 8 and 16 years.  For 2010, 

just under one-fifth of children in this age-group were receiving a scholarship (17.6% of all 8-

16 year olds and 19.4% of 8-16 olds currently enrolled in school).  There are three main 

categories of scholarships: scholarships for girls (accounting for 32% of all scholarships), for 

Dalits (31%) and for the “poor and talented” (29%).  The remaining 8% includes a variety of 
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minor scholarships.11  72% of all scholarship recipients are girls.  This is partly on account of 

the large share of the girls scholarship type, but girls are also favoured in the poor-and-

talented scholarship type, with 67% of these going to girls. 

 

3. Empirical methodology  

Our primary hypothesis of interest is whether receipt of scholarships helps reduce child work 

hours.  In developing an empirical strategy to investigate this hypothesis, there are at least 

two implications of the foregoing discussion that are arguably relevant.  First, there are 

significant differences in the intensity of child labor across the three main categories of work 

(economic, extended-economic and domestic) which suggests that it could be important to 

distinguish these categories in empirical analysis.  Second, given important differences 

between girls and boys both in their hours of work (total as well as across types of work) and 

in their receipt of scholarships, it also seems important to estimate scholarships effects on 

work hours separately for girls and boys.  Our empirical methodology thus allows for both 

these types of heterogeneity.    

To identify the (causal) effect of scholarships on child labor, we use the method of 

coarsened exact matching (CEM) proposed by Iacus, King and Porro (2009, 2011).  To 

briefly describe the method, note that the key parameter we are interested in is the average 

treatment effect on the treated (ATT) with hours of child work, 𝐻𝑗, as the outcome variable 

and receipt of scholarship, 𝑆𝑗, as the treatment.  Thus,  

𝐴𝑇𝑇 =
1

𝑛(𝑆)
∑ {(𝐻𝑗|𝑆𝑗 = 1) −  (𝐻𝑗|𝑆𝑗 = 0)}𝑗∈𝑆   (1)  

where 𝑆 is set of scholarship recipients (all children 𝑗 with 𝑆𝑗 = 1 and 𝑛(𝑆) is the number of 

elements in 𝑆 (i.e. the number scholarship holders).  With a sample design such as the 

NLSS3 where probabilities of selection are not uniform, the ATT in (1) can be modified to:   

𝐴𝑇𝑇 = ∑ 𝑤𝑗{(𝐻𝑗|𝑆𝑗 = 1) −  (𝐻𝑗|𝑆𝑗 = 0)}/ ∑ 𝑤𝑗𝑗∈𝑆𝑗∈𝑆   (2)  

where 𝑤𝑗 are the sample weights.    

The CEM estimator belongs to the class of matching estimators, the most well-known 

member of this class being propensity score matching (PSM).  As is well-known, the 

                                                           
11

 The data distinguish eight different types of scholarships: (i) scholarships for girls, which aim to support 
gender equality in education, (ii) scholarships for Dalits, which target caste discrimination, (iii) scholarships for 
the “poor and talented”, (iv) scholarships for children affected by conflict, (v) scholarship for children with 
disability, (vi) HIV-AIDS scholarships, (vii) scholarships for children living in Karnali zone, and (viii) a generic 
category for “other scholarships”.  However, except for the first three, the other types are minor.   
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fundamental evaluation problem is that while (𝐻𝑗|𝑆𝑗 = 1) is observed, the counterfactual 

(𝐻𝑗|𝑆𝑗 = 0) is not.  Matching estimators construct (an estimate of) the counterfactual by 

matching treatment with control observations based on a set of covariates, denoted by 

vector 𝑋𝑗.  CEM is based on the simple but powerful idea that controls can be exactly 

matched with treatments such that matched observations share exactly the same values of 

covariates, rather than the treatments and controls being approximately matched through 

predicted values of a propensity score conditional on covariates, 𝑃(𝑆𝑗|𝑋𝑗).  Effectively, the 

CEM method consists of a series of steps that involve: defining a set of “bins” based on 

particular combinations of values or cut-offs12 of covariates (which sets the level of 

coarsening of data on covariates), assigning treatment and control observations to these 

“bins” thereby ensuring that they have the same values of the covariates, discarding 

unmatched observations (i.e. discarding observations in “bins” that have either only 

treatment or only control observations), and then constructing the ATT as the weighted 

difference in means of the outcome variable for treatment and control observations across 

the matched sample (i.e. the sample of observations in all “bins” with at least one treatment 

and at least one control observation).    

The CEM estimator13 has several potential advantages.  It eliminates all imbalances 

(differences between treatment and control units) beyond the chosen level of coarsening.14  

Being nonparametric in nature, it bounds error due to model-dependence; for instance, since 

treatment and matched control units have the same values of coarsened 𝑋’s, any propensity 

score defined on the coarsened 𝑋’s will by construction yield the same score for matched 

treatment and control units.  It also has the attractive property that the coarsening choice for 

any one covariate cannot affect the imbalance for any other covariate, thereby allowing the 

possibility of improving the balance of one covariate in isolation without having to worry 

about compromising the balance of another.  By definition, CEM also automatically enforces 

common support, and it is also more robust against measurement error in the covariates 

(Iacus et al. 2012).     

We implement the CEM estimator for four child labor outcome variables: total hours of work 

per week, and hours of work per week for the three categories of work, viz. economic, 

                                                           
12

 As it not possible to perform exact matching based on values of continuous variables (for values of such 
covariates would rarely match exactly for treated and control units), coarsening for continuous variables takes 
the form of converting them into empirically relevant categorical variables with a set of cut-offs marking 
different categorical values.   
13

 It is a relatively new estimator with as yet only limited applications in the field of economics. 
14

 CEM belongs to the generalized class of Monotonic Imbalance Bounding (MIB) methods introduced by Iacus, 
King and Porro (2011) which have the property that they impose a known (user-controlled) upper bound on 
the degree of imbalance.   
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extended-economic and domestic work.  The CEM is also implemented separately for girls 

and boys (for reasons discussed earlier).  The gender split will also provide insight into 

whether scholarships have differential impacts on particular types of work (economic, 

extended-economic, and domestic) for boys and girls.  

The coarsening process 

The NLSS3 data offer a very rich set of covariates comprising of both continuous and 

categorical (including dichotomous) variables, altogether a set 61 variables that can be 

grouped into five categories: (1) child characteristics, such as age and caste; (2) parental  

characteristics, such as mother’s and father’s education; (3) household variables, such as 

household size and composition, dwelling characteristics, utilities and amenities; (4) access-

to-facilities variables, measured as the time it takes to get to facilities such as a primary 

school, hospital/health clinic, bank, post office, paved road; (5) large-durable-goods- 

ownership variables, such as ownership of motorcycles or refrigerators.  The selection of this 

initial set of covariates is guided by the usual consideration that they reasonably qualify as 

pre-treatment variables that are unlikely to be influenced by the treatment itself.  A complete 

list of these variables can be found in Appendix Table A1.  Given the high dimensionality of 

𝑋 which also includes several continuous variables, some coarsening of the covariate space 

is essential for exact matching if one were to avoid the curse of dimensionality.   

We carry out the coarsening separately for the girls and boys in our sample.  To accomplish 

this, we begin with a logit model for receipt of scholarships with the full set of 61 variables, 

and then proceed to impose a number of data-consistent parameter restrictions to arrive at a 

more parsimonious specification.  This results in a pruned model with 12 covariates which 

form the basis of CEM estimation.  As this is done separately for girls and boys; the 

covariates for girls and boys are different though with some overlap, as shown in Table 2.     

Given that CEM is a relatively new matching estimator, we also present findings with the 

more established Propensity Score Matching (PSM).15  Under the PSM approach, we 

present, in particular, results for radius matching, although the estimates for other matching 

methods, such as nearest neighbour and kernel matching, are similar.16  

 

                                                           
15 The full set of 61 covariates is used in the PSM model; see Appendix Table A1 for details on the covariates.   
16 

See Rosenbaum and Rubin (1983) for further discussion on different PSM matching methods.  
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4. Results and discussion  

4.1 Scholarships of any positive value 

When testing for the effect of scholarships on total child labor hours with CEM we find no 

significant effects for either boys or girls (Table 3).  Upon examining the effects for different 

types of work, we find these effects to be also generally insignificant, with the exception of a 

positive effect on extended-economic work by girls (significant at 5% level) and on domestic 

work by boys (significant at 10% level); however, even these latter effects are quantitatively 

small – under an hour per week for girls’ extended-economic work and under half-an-hour 

per week for boys’ domestic work.  The results using PSM (radius matching with common 

support) are similar, and reiterate the general absence of any significant effects of receiving 

a scholarship on child labor hours; the lone exception again is a positive effect on extended-

economic work by girls.  The ordinary least squares (OLS) estimates with and without full set 

of controls (also reported in Table 3) yield negative but insignificant effects for girls’ labor 

hours, total as well as in different categories of work.  For boys, the OLS estimates with full 

set of controls indicate a negative effect of under two hours per week that is significant at the 

10% level.  But the OLS estimators do not correct for selection and thus cannot be relied 

upon to provide unbiased estimates of scholarship effects.  Overall, the results in Table 3 

appear to indicate that scholarships are an ineffective policy for alleviating child labor.   

4.2 Scholarships of different values 

There is however great variation in the monetary value of the Nepalese school scholarships, 

both within and across scholarship types.  The mean value of all scholarships is NPR 755 

per year with a standard deviation of NPR 2,558 and a median value of NPR 300; the mean, 

standard deviation and median values for each type of scholarship are presented in Table 4.  

The Table also reports the size distribution of scholarships which shows that the vast 

majority of scholarships are of a very small amount.   

It is not surprising that low-value scholarships may have relatively insignificant income 

effects.  For example, 24% of scholarships are an annual payment of NPR 200 or less, and 

84% of scholarships are payments of less than NPR 500.  Given that the poverty line for 

Nepal for 2010 (constructed using the same NLSS3 data) is defined at an annual per capita 

consumption of about NPR 19,000,17 it seems unlikely that these low-value scholarship 

                                                           
17

 The national average poverty line for 2010 is estimated at NPR 19,261 per person per year using the same 
NLSS3 data, and about 25% of the population are deemed to be poor by this line (World Bank, 2011).  The 
weighted average of the poverty line for our sample of households with 8-16 year old girls and boys is NPR 
18,781 per person per year.       
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payments would alter household income by a large enough margin to influence parental 

decisions about child labor hours.  

This leads us to test for the effect of “high-value” scholarships on child work hours.  We 

initially define “high-value” as those scholarships valued at 5% of the poverty line or greater 

(which equates to a minimum annual payment ranging from Rs.800 in rural western Terai to 

about NPR 2047 for urban Kathmandu18).19 Thus, our treatment group now is limited to the 

subset of such high-value scholarship holders while our control group remains the same as 

those without a scholarship, and the matching processes described above are repeated for 

these treatment-control groups.20 

The CEM estimates in Table 5 indicate that high-value scholarships have a strong negative 

effect on hours worked by girls (column 1).  Girls receiving high-value scholarships (of 

values equivalent to 5% of the poverty line or higher) work a total of 7.5 hours per week less 

than CEM-matched control group of girls not receiving scholarships; the effect is statistically 

significant at better than 1% level.  This is a quantitatively large effect relative to the control 

group average of about 23 hours of total work per week, signifying a one-third reduction in 

girls’ total labor hours.   

Most of this effect is on account of reduced extended-economic work, with a reduction of 4.1 

hours per week (also significant at the 1% level); this is work in activities such as fetching 

water, collecting firewood, dung or fodder, taking care of animals, making mats, knitting, 

weaving, tailoring, processing preserved food etc.  Girls’ participation in economic work is 

also reduced by 2.1 hours per week while domestic work decreases by 1.3 hours per week; 

however these effects are not statistically significant.  If economic and extended-economic 

work were combined into a single category, there is a strong, statistically significant effect of 

high-value scholarships, reducing girls’ work in this combined category by 6.2 hours per 

week accounting for more than 80% of the effect on girls’ total labor hours.  Interestingly, 

and by contrast, high-value scholarships do not have a significant impact on the work hours 

of boys.  There is an estimated negative effect of 3 hours on boys’ total work per week, but 

                                                           
18

 As noted earlier, the poverty line, which allows for the cost of basic food and non-food needs, however 
varies by spatial domains (combinations of region and urban/rural sectors).  The range for high-value (5%) 
scholarship thresholds thus directly reflects the range of poverty lines across spatial domains.   It is notable 
however that the maximum threshold of NPR 2047 only applies to a little over 1% of the scholarship holders 
(who are from urban Kathmandu); for the remaining 99%, the 5%-threshold translates into threshold values 
varying within a narrow range from NPR 800 (for rural western Terai) to NPR 1057 (for urban Terai).   
19

 Note that the label “high-value” is being used here in a relative sense; 5% of a fairly austere poverty line can 
hardly be considered a generous threshold in any absolute terms.   
20

 One could alternatively include the ‘low-value scholarship recipient’ group as part of the control group.  
However, this would tend to understate the full effect of high-value scholarships. 
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this is not statistically significant.  Nor are effects on hours in any of the three categories of 

work significant for the boys.    

There is thus a dramatic contrast in the effects of high-value scholarships and scholarships 

of any value on labor hours of girls, with the latter having no effect but the former reducing 

girls’ labor hours quite substantially.  In order to further explore this relationship, we estimate 

treatment effects at varying thresholds of scholarship values including 4%, 3% and 2% of the 

poverty line.21  Put differently, we estimate dose-dependent treatment effects with a view to 

identifying a critical value of scholarships at which significant negative effects on child labor 

begin to emerge for these data.   

CEM estimates of treatment effects for the 4%, 3% and 2% thresholds are reported in Table 

5.  The Table also shows effects for the 0% threshold, i.e. scholarships of any value, for 

easy reference; these are the same as those reported in Table 3.  The reduction in the work 

hours of girls becomes smaller as we widen the definition of scholarships to include lower-

value scholarships, the effect of scholarships declining (in absolute magnitude) from -7.5 

hours per week at the threshold of 5% of the poverty line, to -7.0 hours at the 4% threshold, 

and further to -5.7 hours when the threshold is 3% of the poverty line.  These effects are all 

statistically significant (at 1% level of significance or better) and are driven by reductions in 

extended-economic and economic work.  The effect of scholarships on work hours 

eventually becomes positive at the threshold of 2% of the poverty line, suggesting a turning 

point somewhere between 2% and 3% of the poverty line.   Once again, scholarships have 

no statistically significant effect on the work hours of boys at any threshold level of 

scholarship values, though negative point estimates are obtained at the 5% and 4% 

thresholds.   

These results are also supported by the PSM method (Table 6). As seen in Table 6, girls 

who receive high-value scholarships are estimated to work 4.9 fewer hours per week than 

girls without scholarships, and most of the effect is through reduction in hours of extended-

economic and economic work.  Parallel to the CEM results, the impact declines in magnitude 

as we move from higher to lower-value scholarships (though the impact at the 5% and 4% 

thresholds is much the same at about -5 hours per week).  The impact on boys’ work, though 

still negative at the 5% threshold, is not statistically significant.  In general, however, PSM 

treatment effects for girls and boys are smaller in magnitude than the corresponding CEM 

effects in Table 5.  Thus, while PSM estimates lend support to our main findings, the CEM 

                                                           
21

 The size of the treatment group (number of scholarship recipients) shrinks with every increase in the 
scholarship value threshold.  We are thus unable to extend the analysis to thresholds above 5% of the poverty 
line. 
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results which ensure balance subject to coarsening are deemed to provide our preferred 

estimates of scholarship impacts on child labor.   

Our results thus clearly suggest that the monetary value of scholarships can be crucial in 

determining whether scholarships have a sizeable attenuating impact on child labor; this is 

borne out strongly for girls.  These results are of particular importance for Nepal, where the 

scholarship program is in practice thinly spread across recipients, possibly reflecting 

prevailing political or administrative exigencies.  For instance, as discussed in section 2.3, 

inadequate scholarship allocation per school is frequently noted to cause available funding 

to be sparsely spread across students.  But the evidence above strongly suggests that low-

value scholarships are unlikely to reduce child labor, and a national scholarship program 

marked by the preponderance of low-value scholarships is unlikely to have a large 

aggregate impact.  Conversely, in order to achieve a large aggregate impact on child labor, 

our results can be interpreted as an argument for scaling up the scholarship program so as 

to enhance the value of individual scholarship endowments.    

The contrast in the estimated scholarship impacts for girls and boys warrants further 

comment.  The absence of a significant impact on boys’ labor hours possibly reflects a 

number of factors.  To begin with, as noted above, boys are not only less likely to engage in 

work, conditional on working they also work significantly fewer hours per week than girls 

(see Table 1, Figures 1 and 3).  For this reason alone, one can expect smaller (absolute) 

point estimates for the scholarship impacts for boys.  Second, as also noted earlier, 8-16 

year old boys are much less likely to receive scholarships than girls of the same age, the 

latter accounting for more than 70% of all scholarships within this age-group.  Given the 

current coverage of scholarships, this contributes to a significantly smaller treatment group 

for boys for our sample, which in turn may account for the observed lack of statistically-

significant impacts in their case.  By the same token, an expansion of the program to 

improve coverage of boys and/or a larger sample size could generate significant impacts for 

boys too.  Thus, in light of these factors, it may be premature to conclude on the basis of 

these results that scholarships are an ineffective policy instrument for curbing child labor of 

boys.  However, the effectiveness of high-value scholarships for girls comes through the 

results strongly.    

The estimated scholarship impacts can largely be interpreted as income effects.  The 

theoretical literature on conditional transfers also identifies substitution effects (due to a 

decline in the opportunity cost of child labor because of the scholarship) and displacement 

effects (due to the scholarship-receiving child’s labor being substituted by the labor of other 

sibling(s) who do not receive a scholarship).  However, both these effects are contingent 
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upon a decline the relative price of labor which occurs only insofar as school attendance is 

enforced as a condition for the receipt or continuation of scholarships.  But, as discussed 

above, schooling scholarships in Nepal in this regard operate as largely unconditional 

transfers for all practical purposes.  To be sure, the scholarships are conditional on school 

enrolment (at the beginning of the school year), but they are not conditional on regular 

school attendance and for that reason have little or no bearing on the opportunity cost of 

child labor.        

Finally, a comment on how our results compare with one of the only similar studies for Nepal.  

Edmonds and Shrestha (2013) look at effects for 10-16 year-old children of a year-long 

scholarship and stipend program on school attendance and their labor participation in carpet 

weaving in the Kathmandu valley of Nepal.  Using a randomized control design, they 

evaluate two treatments: scholarships that covered out-of-pocket schooling expenses; and 

scholarships together with a large additional stipend conditional on school attendance in the 

previous month.  They found significant negative effects of scholarship-stipend treatment on 

work in carpet weaving for girls, but no significant effect of the scholarship-alone treatment.  

The larger impacts with stipends thus offer a measure of both income effects (due to the 

addition of a much larger stipend) as well as substitution effects (due to the closely-

monitored conditionality).  Although not directly comparable with the results in this paper, 

their findings are consistent with the notion of child labor (especially for girls in the Nepalese 

context) being responsive to income transfers when they are of a sizeable magnitude.  Their 

evidence also provides support for an impact of conditionality when it is adequately enforced.  

In comparison, the burden of evidence in our paper (while silent on the role of conditionality) 

points to the potential policy value of unconditional transfers in settings where adequate 

enforcement of conditionality is non-existent or infeasible.  This potential seems to exist so 

long as the transfers offered are not too small.   

 

5. Conclusion  

Some 25 years since the UN Convention on the Rights of the Child22, the phenomenon of 

child labor continues to be widespread in many parts of the developing world, and the issue 

understandably evokes strong sentiments of moral indignation.  In the voluminous academic 

and non-academic literature on the topic, while many policies have been considered for 

addressing this issue – ranging from an outright ban on child labor, various forms of child 

labor regulation, boycotts of products produced with child labor to conditional cash transfers 

                                                           
22

 Adopted by Resolution 44/25 of 20 November 1989 at the Forty-Fourth Session of the General Assembly of 
the United Nations, and ratified by 140 countries.   
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– we are still in the process of learning about their relative effectiveness.  Our paper is 

situated squarely in this context, and in particular it looks at one widely-used policy, viz. 

school scholarships, whose most direct aim has been to improve enrolments but which may 

well have the potential of offering low-hanging fruit in mitigating child labor.   

We find evidence for sizeable and significant attenuating impact of school scholarships on 

the labor hours of young 8-16 year-old girls in Nepal.  Thus, high-value scholarships are 

estimated to reduce girls’ labor hours by as much as 7.5 hours per week relative to the 

control group average of about 23 per week of total work.  While we fail to find comparable 

effects for boys in the same age-group, this may largely reflect the low coverage of boys by 

the scholarship program and their lower rates of labor participation which render our 

otherwise ample sample size relatively ineffective in detecting a significant relationship.   

We also find that about four-fifths of the overall impact on girls’ labor hours is on account of 

reduction in economic and extended-economic work.  There is a suggestion in these results 

that gender biases in the distribution of domestic work are more deep-seated and thus may 

be harder to dislodge.    

The paper can also claim a degree of novelty in the methodological tools it brings to bear on 

the problem.  The method of coarsened exact matching has not yet found significant 

economic applications despite its potential advantages, relative to more established methods 

such as propensity score matching, in terms of freedom from model-dependence and the 

ability to impose bounds on imbalance between treatments and controls.  While these 

advantages lead us to prefer the CEM estimates of child labor impacts, we also verify our 

main results using well-established PSM methods.  Methodologically, the paper also nudges 

the impact evaluation literature further in the direction of estimating dose-dependent 

responses which proved central to the key finding of this paper that high-value scholarships 

achieve large and significant impacts on child labor, while low-value scholarships have little 

or no impact.        

Overall, our results are highly suggestive of the potential power of scholarships to reduce 

child labor especially in settings where serious monitoring and enforcement of school 

attendance is not feasible.  In this regard, our findings speak to the ongoing debate on 

conditional v unconditional transfers in achieving positive welfare outcomes, and point to the 

potential value of scholarships as a largely unconditional transfer for combating child labor.    

At the same time our results also suggest that, for scholarships to be thus effective, they 

need to be of a critical minimum size relative to the incomes of families the laboring children 

come from.  Our analysis estimates this threshold for the Nepalese context at about 3% of 
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the Nepalese poverty line.  There is thus a policy implication for Nepal for scaling up its 

school scholarship program – not to spread it thinly over a larger set of recipients but to 

create more high-value scholarships to achieve high-level impacts on child labor.  Policy 

thresholds for achieving such impacts will of course vary from one setting to another, but the 

general lesson from Nepal for other countries is that help below such thresholds may be no 

help at all.   
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Table 1: Fraction of 8-16 year olds engaged in work and average hours of work per week 

 

Note:  Based on Nepal Living Standards Survey III, 2010.    

 

 

Figure 1: Distribution function of hours worked per week for 8-16 year old girls and boys 

 

Note:  Based on data from Nepal Living Standards Survey III, 2010.    

 

 

  

Category of work Boys Girls Total Boys Girls Total 

Economic work 0.185 0.207 0.196 6.8 5.4 6.0

Extended economic work 0.470 0.598 0.535 8.0 9.4 8.8

Domestic work 0.324 0.682 0.506 3.2 10.3 7.3

Economic or extended economic work 0.523 0.624 0.574 14.8 14.8 14.8

Total work 0.599 0.785 0.693 18.1 25.2 22.1

Participation in schooling and/ or work

Schooling only 0.389 0.208 0.297

Schooling and work 0.555 0.692 0.625

Work only 0.055 0.101 0.078

Fraction of children engaged in … Conditional on any work (H  > 0), 

average no. of hours per week in … 
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Figure 2: Child work hours and per capita consumption: types of work 

 

Note:  Based on data from Nepal Living Standards Survey III, 2010.  Sample size = 6,652 children, aged 8 to 16 years.    

 

Figure 3: Child work hours and per capita consumption: girls and boys 

 

Note:  Based on data from Nepal Living Standards Survey III, 2010.  Sample size = 6,652 children, aged 8 to 16 years  
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Table 2: Coarsened variables and descriptive statistics for 8-16 year old girls and boys 

 

Note:  Based on Nepal Living Standards Survey III, 2010. Mean and standard deviation are unweighted.  Sample size: 3361 girls; 3268 
boys.    

 

Variable

Mean Std dev Min Max Mean Std dev Min Max

12.03 2.58 8 16 Age (in years) 12.02 2.54 8 16

0.13 0.34 0 1 If Dalit 0.13 0.34 0 1

0.30 0.46 0 1

If living in any of the three regions: 

       Mountains, Urban Hill, Rural Hills-Central/Western

If living in any of the two regions: 

       Rural Terai-Central/Western, Rural Terai-Mid & Far West 0.26 0.44 0 1

6.17 2.57 2 20 Household size 5.86 2.53 1 20

0.48 0.77 0 6 Number of girls in household < 8 years

Number of boys in household < 8 years 0.37 0.66 0 5

2.35 1.11 1 8 Number of boys and girls in household 8-16 years

0.92 0.28 0 1 If mother has any schooling

If mother has secondary schooling or above 0.13 0.33 0 1

If father has secondary schooling or above 0.28 0.45 0 1

If father living at home 0.69 0.46 0 1

0.84 0.52 0.1 8.6 Rooms per capita

Household has none, one or more of:

1.64 1.11 0 4

piped water, underground drainage for liquid waste, flush 

toilet, electricity/solar source of lighting

Household has none, one or more of:
house with outside wall of bonded brick or wood, roof of 

wood/iron/cement/tile, mobile phone 2.22 0.86 0 3

If household has access to none, one or more of:

2.36 1.43 0 4

early childhood centre, primary, secondary or higher 

secondary school

If household has access to primary school 0.64 0.48 0 1

0.54 0.50 0 1 If household has access to health post

If household has access to agricultural center 0.63 0.48 0 1

If household has access to none, one or more of:

1.67 1.16 0 3 bank, market, police station

If household has access to none, one or more of:

secondary school, health post, public hospital, market 2.15 1.26 0 4

Girls Boys
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Table 3: Effect of scholarships of any value on child labor hours per week for 8-16 year old girls 

and boys 

 

Note:  Based on Nepal Living Standards Survey III, 2010.    
OLS sample: girls = 3,361; boys = 3,268.  R-squares for OLS estimates range from almost zero to 0.27.   
CEM sample: girls = 3,354 (812 treatment, 2,542 control), boys = 3,268 (322 treatment, 2,946 control).   
PSM sample: girls = 3,337 (810 treatment, 2,527 control), boys = 3,220 (315 treatment, 2,905 control).   
Coarsened set refers to variables as in Table 2; full set to those as in Appendix Table A1.  PSM results use radius-matching with 
common support.   
All estimates incorporate sample weights.  Standard errors in parentheses.  Statistical significance is indicated as: *** p<0.01, 
 ** p<0.05, *p<0.1.      

 

Table 4: Variation in scholarship values  

 

Note:  Based on Nepal Living Standards Survey III, 2010.  All statistics incorporate sample weights.        

 

 

Work hours per week Girls Boys Girls Boys Girls Boys Girls Boys

Total 0.305 -0.192 -0.307 -1.824* 0.783 0.165 1.046 -0.202

(0.836) (0.958) (0.752) (0.965) (0.834) (0.933) (0.785) (0.912)

Economic -0.013 -0.640 -0.302 -1.305* 0.207 -0.408 -0.128 -0.582

(0.428) (0.685) (0.419) (0.717) (0.422) (0.657) (0.414) (0.668)

Extended-economic 0.995** 0.023 -0.251 -0.690 0.918** 0.124 1.455*** 0.137

(0.400) (0.427) (0.398) (0.458) (0.403) (0.448) (0.376) (0.405)

Domestic -0.677* 0.424 0.246 0.172 -0.342 0.449* -0.281 0.243

(0.381) (0.264) (0.341) (0.277) (0.382) (0.258) (0.353) (0.240)

Controls for covariates None None Full set Full set
Coarsened 

set

Coarsened 

set
Full set Full set

CEM PSMOLS

Scholarship type Mean Std. deviation Median Scholarship value
% of 

scholarships

Girls 314.1 504.0 250 1-200 24.1

Dalits 490.7 2096.7 300 200-500 59.8

Poor & Talented 1276.2 3730.7 400 500-1000 7.7

Other 1792.8 3456.1 400 1000 + 8.5

All 754.6 2558.4 300 All 100.0

Annual values in Nepali Rupees
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Table 5: Effect of scholarships of different values on child labor hours per week for 8-16 year old girls 

and boys: CEM estimates 

 

Note:  Based on Nepal Living Standards Survey III, 2010.    
All estimates incorporate sample weights.  Standard errors in parentheses.  Statistical significance is indicated as: *** p<0.01, 
 ** p<0.05, *p<0.1.      

 

 

Table 6: Effect of scholarships of different values on child labor hours per week for 8-16 year old girls 

and boys: PSM estimates (radius matching with common support) 

 

Note:  Based on Nepal Living Standards Survey III, 2010.    
All estimates incorporate sample weights.  Standard errors in parentheses.  Statistical significance is indicated as: *** p<0.01, 
 ** p<0.05, *p<0.1.      

 

 

  

Work hours 5% 4% 3% 2% 0% 5% 4% 3% 2% 0%

per week

Total -7.502*** -7.041*** -5.672*** 0.405*** 0.783 -3.058 -1.132 0.616 0.537 0.165

(2.806) (2.471) (2.179) (1.360) (0.834) (2.246) (2.135) (1.835) (1.383) (0.933)

Economic -2.134 -2.639** -2.530** -0.092 0.207 -2.083 -0.390 0.848 0.274 -0.408

(1.542) (1.343) (1.163) (0.699) (0.422) (1.571) (1.524) (1.299) (0.999) (0.657)

Extended-economic -4.104*** -3.318*** -2.267** -0.193 0.918** -1.141 -0.872 -0.747 -0.316 0.124

(1.309) (1.155) (1.025) (0.643) (0.403) (1.083) (1.012) (0.873) (0.650) (0.448)

Domestic -1.264 -1.084 -0.875 0.690 -0.342 0.166 0.130 0.514 0.579 0.449*

(1.286) (1.144) (1.007) (0.623) (0.382) (0.622) (0.582) (0.500) (0.376) (0.258)

Economic + -6.238*** -5.957*** -4.797*** -0.285 1.125* -3.224 -1.262 0.102 -0.042 -0.284

extended-economic (2.213) (1.935) (1.692) (1.044) (0.637) (2.039) (1.948) (1.670) (1.263) (0.846)

Scholarship value threshold as % of Nepalese poverty line

Girls Boys

Work hours 5% 4% 3% 2% 0% 5% 4% 3% 2% 0%

per week

Total -4.908*** -5.008*** -4.169*** 1.324 1.046 -2.134 0.244 0.640 -0.008 -0.202

(1.712) (1.540) (1.540) (1.281) (0.785) (1.422) (2.116) (1.821) (1.397) (0.912)

Economic -1.765** -2.097*** -2.034*** -0.158 -0.128 -1.758* 0.791 0.210 -0.027 -0.582

(0.814) (0.708) (0.643) (0.647) (0.414) (0.050) (1.736) (1.479) (1.099) (0.668)

Extended-economic -2.827*** -2.586*** -1.989*** 0.415 1.455*** -0.415 -0.546 -0.875 -0.391 0.137

(0.773) (0.657) (0.701) (0.545) (0.376) (0.702) (0.659) (0.597) (0.524) (0.405)

Domestic -0.316 -0.324 -0.147 1.067* -0.281 0.039 -0.002 0.025 0.410 0.243

(0.940) (0.873) (0.828) (0.603) (0.353) (0.556) (0.496) (0.436) (0.336) (0.240)

Economic + -4.592*** -4.683*** -4.023*** 0.257 1.327** -2.173* 0.245 -0.665 -0.418 -0.445

extended-economic (1.229) (1.056) (1.052) (0.952) (0.609) (1.211) (1.978) (1.682) (1.264) (0.816)

Scholarship value threshold as % of Nepalese poverty line

Girls Boys
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Appendix: Descriptive statistics on the full set of covariates for the child labor model  

 

Table A1: Full set of covariates and descriptive statistics for 8-16 year old girls and boys 

 

Variable Mean Std. Dev. Min Max

Child characteristics

Age (in years) 12.02 2.56 8 16

Caste (1)

If Dalit 0.13 0.34 0 1

If Madesshi or Other Backward Caste 0.13 0.34 0 1

If Brahman or Chhetri 0.32 0.47 0 1

If Janajati 0.29 0.45 0 1

If Muslim or any caste not classified 0.06 0.23 0 1

Analystical domains (2)

If living in the region: Mountains 0.08 0.27 0 1

If living in the region: Urban Hill 0.07 0.25 0 1

If living in the region: Urban Terai 0.12 0.32 0 1

If living in the region: Rural Hills - Eastern 0.07 0.26 0 1

If living in any of the two regions: Rural Hills-Central, Rural Hills-Western 0.15 0.36 0 1

If living in any of the two regions: Rural Hills-Mid, Rural Hills-Far West 0.10 0.30 0 1

If living in the region: Rural Terai - Eastern 0.08 0.28 0 1

If living in any of the two regions: Rural Terai-Central, Rural Terai-Western 0.17 0.37 0 1

If living in any of the two regions: Rural Terai-Mid, Rural Terai-Far West 0.08 0.27 0 1

Parental characteristics (3)

Mother's education

If mother has less than primary schooling education 0.73 0.44 0 1

If mother has primary schooling 0.07 0.26 0 1

If mother has secondary schooling 0.10 0.30 0 1

If mother has above secondary schooling 0.02 0.14 0 1

Father's education

If father has less than primary schooling education 0.47 0.50 0 1

If father has primary schooling 0.15 0.36 0 1

If father has secondary schooling 0.21 0.41 0 1

If father has above secondary schooling 0.07 0.26 0 1

Household variables

Household size 6.02 2.55 1 20

Number of boys in household < 8 years 0.43 0.70 0 6

Number of girls in household < 8 years 0.43 0.73 0 6

Number of boys in household 8-16 years 1.13 0.93 0 6

Number of girls in household 8-16 years 1.19 0.98 0 5

If father living at home 0.69 0.46 0 1

If mother living at home 0.90 0.30 0 1

Rooms per capita 0.86 0.53 0 9

If owner of the dwelling 0.89 0.31 0 1

If dwelling has a telephone 0.13 0.34 0 1

If own a mobile 0.61 0.49 0 1

If dwelling has a TV 0.22 0.41 0 1

If dwelling has email/internet 0.02 0.15 0 1

Household amenities (4)

If walls are made of either: cement bonded bricks/stones, mud bonded bricks/stones, wood 0.82 0.38 0 1

If roof is made of either: wood/planks, galvanized iron, concrete/cement, tiles/slate 0.79 0.41 0 1

If water source is a piped water supply 0.44 0.50 0 1

If waste system is an underground drain 0.09 0.28 0 1

If household toilet a household flush toilet connected to municipal sewer or septic tank 0.35 0.48 0 1

If the main source of light for the dwelling is either: electricity, solar, biogas 0.75 0.44 0 1

If cooking fuel most often used is either: gas, kerosene 0.21 0.41 0 1

(contd.)
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Table A1: Full set of covariates and descriptive statistics for 8-16 year old girls and boys 

 
Note:  Based on Nepal Living Standards Survey III, 2010. Mean and standard deviation are unweighted.  Sample size: 3361 girls; 
3268 boys.    
(1) Omitted caste category = If Newar.  The categorization of castes is based on Bennett, Sijapati and Thapa (2010). 
(2) Omitted analytical domain category = If living in Urban Kathmandu region  
(3) Omitted parental education category = If mother/father has no schooling  
(4) The listed optimal materials/facility ownership takes a value of 1, and all other types takes a value of 0  
(5) 'Access' is defined as the time it takes for the person to reach the facility. An appropriate time is defined in half hour intervals for 
each facility, with 'no access' = 0 and 'access'=1 

 

 

 

 

 

  

Variable Mean Std. Dev. Min Max

Access to facilities (5)

If household has access to a early childhood center 0.58 0.49 0 1

If household has access to a primary school 0.65 0.48 0 1

If household has access to a secondary school 0.53 0.50 0 1

If household has access to a higher secondary school 0.62 0.49 0 1

If household has access to a health post 0.55 0.50 0 1

If household has access to a public hospital 0.52 0.50 0 1

If household has access to a private hospital 0.53 0.50 0 1

If household has access to a bus stop 0.53 0.50 0 1

If household has access to a paved road 0.43 0.50 0 1

If household has access to a shops 0.30 0.46 0 1

If household has access to a market 0.53 0.50 0 1

If household has access to a agriculture center 0.63 0.48 0 1

If household has access to a bank 0.57 0.49 0 1

If household has access to a post office 0.58 0.49 0 1

If household has access to a police station 0.63 0.48 0 1

If household has access to a library 0.60 0.49 0 1

Large Durable Goods Ownership Variables

If household owns neither, either or both of a motor cycle and a car 0.10 0.32 0 2

If household owns a fridge 0.09 0.29 0 1
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