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This dissertation is composed of two self-contained essays, which examine two 

different factors that could affect human capital accumulation in a developing country. 

Both essays utilize cross-sectional data from the second round (2003/04) of national level 

household survey from Nepal.  

In the first essay, I estimate the impact of remittances on school attendance of 

children in Nepal. Over the last decade Nepal has experienced an increase in both 

domestic and international migration and consequently, Nepal has also seen a large surge 

in remittances from expatriates, growing from less than 3 percent of the GDP in 1995 to 

about 17 percent in 2004, to 22 percent in 2008, becoming one of the top ten recipients in 

terms of the share of remittance to GDP. In developing countries, investment in human 

capital is often viewed as significantly constrained by household resources. The premise 

of this essay is that remittances, by relaxing household resource constraints, can promote 

investment in education of the children living in remittance-receiving household. I use 

the proportion of households receiving remittances and the migrant’s age as instrumental 



 

variables to identify remittance-receiving households and level of remittance flow. I find 

that remittances increase the probability of school attendance for young girls (ages 6-10) 

and for older boys (ages 11-18). But the positive effect does not extend to younger boys 

(ages 6-10) and older girls (ages 11-18).  

In the second essay, I estimate the causal effect of child’s number hours worked 

on school attendance and school attainment. Here, number of hours worked is defined 

broadly to include hours worked in market and non-market activities within and outside 

the household as well as hours worked on domestic chores within the household. The 

central identification problem in estimating the causal effect of child labor on schooling is 

that these two decisions are simultaneously driven by different confounding factors such 

as household income, family preferences, child characteristics, availability and quality of 

school, etc. All of these are likely to induce a negative (or a positive) relationship 

between schooling and child labor. To abstract from these confounding factors, I use 

community level average daily agricultural wage for children and the distance to water 

source to provide variation in the demand for child labor. The results show that the effect 

of hours worked on schooling outcomes differ by demographic subgroups. For girls, the 

number of hours worked adversely affects both school attendance and grade attainment. 

For boys, the results are significantly different. The results of this study suggest that 

working up to 12.7 and 14.5 hours per week have no adverse effect on school attendance 

of boys of ages 5-9 and ages 10-16, respectively.  Whereas, working less than 15 hours a 

week has no detrimental effect on grade attainment of older boys. I find no effect of the 

number of hours worked on grade attainment of younger boys aged 5-9.   
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ESSAYS ON DETERMINANTS OF HUMAN CAPITAL ACCUMULATION 

 

CHAPTER 1 

 
General Introduction 

In most developing countries, promoting school enrollment and improving 

education quality figure prominently among priorities for policy makers. The focus on 

improving education is well founded, as there is a substantial body of literature 

documenting the relationship between importance of education in economic growth and 

development of a country. At household level, education is often viewed as the principal 

route out of poverty. Given the role of human capital, it is important to understand how 

different socio-economic factors affect human capital accumulation. This dissertation is 

an attempt in that direction. 

The dissertation is composed of two self-contained essays, which examine two 

different factors that could affect the human capital accumulation in a developing 

country. Both essays utilize cross-sectional data from the second round (2003/04) of 

national level household survey (NLSS-II) from Nepal.  

The first essay (Chapter 2), Remittances and its Effect on School Attendance in 

Nepal, explores the relationship between remittances and school attendance of children in 

Nepal. Over the last decade, Nepal has experienced an increase in both domestic and 

international migration and consequently, Nepal has also seen a large surge in 

remittances from expatriates, growing from less than 3 percent of its GDP in 1995 to 



2 

 

about 17 percent in 2004 (World Bank 2005) to 22 percent in 2008, becoming one of the 

top ten recipients in terms of the share of remittances to GDP (World Bank, 2009). 

According to a report published by the Central Bureau of Statistics (2004), the share of 

remittances in total household income among recipients increased from 26.6 percent in 

1995/96 to 35.4 percent in 2003/04. Given the increase in migration and the consequent 

remittance inflows, it is important to understand how migration and remittances affect the 

receiving households and the economy. This essay attempts to quantify the impact of 

such remittance inflows by examining the impact of remittances on human capital 

investment decisions of receiving households.  

According to human capital theory, when a household decides whether or not to 

enroll a child in school, the decision is influenced by the expected returns to investment 

in education as well as the household’s ability to cover the direct and indirect costs 

associated with schooling. Under perfect capital markets investment in education is not 

constrained by household resources. However, if capital markets are not perfect and 

parents are unable to borrow to finance investment in education, households' investment 

decision will be constrained by their own resources. In developing countries, investment 

in human capital is often viewed as significantly constrained by household resources. The 

premise of this essay is that remittances, by relaxing household resource constraints, can 

promote investment in education of the children living in remittance-receiving 

households. 

The second essay (Chapter 3), Child Labor and its Impact on School Attendance 

and School Attainment: A Case Study of Rural Nepal, examines the causal effect of child 
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labor on school attendance and school attainment of children in rural Nepal.  

Child labor is widely believed to be harmful to children’s welfare and much of the 

concern over child labor is due to the belief that child labor displaces schooling. The 

negative association between child labor and child schooling stems from the fact that 

child labor and schooling decisions are joint outcomes of a single time allocation problem 

and are often seen as competing activities, where the main opportunity cost of attending 

school is the foregone income a child could have earned working at home or in the 

market.  

 Nepal has one of the highest incidences of child labor among South Asian 

countries with about one-third of the children being economically active. Most of these 

children work in informal agricultural sector mostly alongside their parents within their 

own household/farm. More than one third of the rural children in Nepal combine both 

work and school and among those who attend school about 47 percent of them also work. 

This implies that child work and schooling are not necessarily mutually exclusive. The 

purpose of this essay is to examine the consequences of working on human capital 

accumulation of children. In particular I examine whether the number of hours worked by 

children has an effect on their school attendance and school attainment and whether there 

is a threshold effect for number of hours worked.  
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CHAPTER 2 

REMITTANCES AND ITS EFFECT ON SCHOOL ATTENDANCE IN NEPAL 

2.1. Introduction 

Over the last decade, Nepal has experienced an increase in both domestic and 

international migration prompted by political instability caused by Maoist insurgency and 

as well as other domestic and international economic factors.1 The period of increasing 

political instability and sluggish economic growth in Nepal coincided with an increase in 

demand for low wage labor in many countries in the Middle East and East Asia, 

including India, with their surge in economic growth. Therefore, despite the sluggish 

economy and the unstable political climate within the country, the overall poverty rate in 

Nepal declined from 42 percent in 1996 to about 31 percent in 2003/2004 (CBS report, 

2004). Lokshin et. al. (2010) suggest that almost 20 percent of the decline in poverty in 

Nepal between these two survey periods can be attributed to increased work-related 

migration and remittances inflows.  

According to the 1991 Nepalese census 658,290 Nepalese were living outside of 

the country, with almost 90 percent of them residing in India. The 2001 census record 

showed that 762,181 Nepalese were residing outside of the country with the proportion of 

India bound Nepalese decreasing to 77.3 percent.  Nepal's Ministry of Labor and 

Transport Management estimates that 2.27 million prime-age adults are currently 

                                                
1 Maoist insurgency was initiated by the Communist Party of Nepal in 1996 seeking to abolish 

constitutional monarchy and establish a people's republic. After a decade long conflict a peace deal was 

signed between the government and the Maoist in 2006, bringing the Maoist to the mainstream politics. 
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working outside of Nepal.2 With an increase in labor migration, Nepal has also seen a 

large surge in remittances from expatriates, growing from less than 3 percent of the GDP 

in 1995 to about 17 percent in 2004 (World Bank, 2005) to 22 percent in 2008, becoming 

one of the top ten recipients in terms of share of remittances to GDP (World Bank, 2009). 

The Nepalese economy today is therefore widely referred to as a ‘remittance economy’. It 

is clear that labor migration has become an important avenue for employment and the 

consequent remittances an important mainstay of the Nepalese economy. However, 

despite being an important source of income, there is little empirical work on how 

migration and remittances have affected Nepalese households.3 Identifying how 

remittances affect different household decisions is crucial to understanding the long-term 

effects of migration and remittances on the receiving households and the overall 

economy.   

 This essay therefore examines the potential role of remittances on education 

investment decision of recipient households. The premise of this essay is that remittances 

by relaxing credit constraints can promote the schooling decision of the children who live 

in remittance receiving households. Using national household survey data from Nepal, 

                                                
2 This figure includes both documented and undocumented migrants. Other official data on international 

migration: i) 2001 census estimated that 3.29percent of the population (762,181 persons) were abroad, ii) 

2003/04 Nepal Living Standard Survey (NLSS) estimated that 4.63percent of the population (1,120,648 

persons) were abroad. 
3  Some of the empirical work related to migration/remittance in Nepal have studied determinants of 

migration (Bohra(2010); migrant’s destination choice(Fafchamps and Shilpi(2009)), impact of male 

migration on the employment female employment patterns (Lokshin and Glinskaya (2009)); impact of 

migration on poverty reduction and education (Lokshin et.al. (2010)). 
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this essay estimates the impact of remittances sent by household member(s), both internal 

and international, on the schooling decision of children. I propose to ask the following 

questions. Do remittances affect investment in human capital of the children living in 

remittance-receiving household?  Are these effects different for boys and girls? There 

have been several studies that examine the effects of migration and remittances on 

educational attainment of children, but most of these studies are based on data from Latin 

American countries, which have long history of migration and remittances. This paper 

adds to the literature of uses of remittances and determinants of human capital 

accumulation, by examining the data from Nepal, where mass out-migration and surge in 

remittance inflows are a more recent phenomenon. 

A primary obstacle in determining the causal effect of remittances on children’s 

schooling decision is that remittances received by households are potentially endogenous 

to schooling decisions. There might be unobserved factors that affect both remittances 

and schooling decisions or it could be that they are simultaneously determined by the 

household. One way to address the endogeneity problem is to use Instrumental Variables. 

In this paper, I use the proportion of households receiving remittances at the community 

(PSU) level and the migrant’s age as instruments for remittances receipt and the level of 

remittance flow.  Identification relies on these instrumental variables that exploit the 

information on the community level variation in the proportion of households receiving 

remittances and the variation in migrant’s age.  

This essay uses the second round of national level household survey data from 

Nepal to estimate the impact of remittances. The results show that the effects of 
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remittances differ along demographic groups. I find that remittances increase the 

probability of school attendance for young girls (ages 6-10) and for older boys (ages 11-

18). But the positive effect does not appear to apply to younger boys (ages 6-10) and 

older girls (ages 11-18).  

The remainder of the essay is organized as follows: Section 2 reviews the 

literature on the determinants of schooling and on the uses of remittances in developing 

countries. Section 3 describes the data used in the study. Section 4 discusses the empirical 

methodology and results are presented in section 5 followed by summary and conclusion 

in the last section.  

2.2. Literature Review 

2.2.1.Determinants of Schooling 

 There is a growing micro empirical literature in development economics that 

studies the determinants of educational outcomes in developing countries.4 According to 

the human capital theory investment in a child’s education is a household level decision, 

which depends on the costs and benefits of education. Several factors influence these 

costs and benefits of education. Previous studies have identified factors such as 

household’s socio-economic background, household structure, local social and cultural 

norms, and local labor market structure as important determinants of household’s 

schooling decisions.  

2.2.2. Household Socio-economic Factors 

                                                
4 See Hunt (2008) for an in-depth review on the recent empirical literature on the topic.  
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Assuming that parents are altruistic and capital markets are perfect, parents 

borrow to finance their child's education and the optimal level of education (investment 

in schooling) is obtained when the marginal rate of return on education equals the interest 

rate. Therefore, under perfect capital markets, investment in education is not constrained 

by parent's income. However, if capital markets are not perfect and parents are unable to 

borrow to finance investment in education, households' investment decision will be 

constrained by their own income.  

Availability of financial resources such as income, wealth, and access to credit 

affect schooling investments as it represents households’ ability to incur costs, both direct 

and indirect, associated with schooling. In the case of developing countries, where capital 

market imperfections exist, studies have shown that investment in schooling is 

constrained by family’s economic resources such that children from economically better 

off families have higher probability of attending and remaining at school than children 

from poor families (see Filmer and Pritchett (1999); Glewwe and Jacoby (2004) for 

Vietman; Huisman and Smits (2009); Jacoby (1994) for Peru). Based on a study of 35 

developing countries, Filmer and Pritchett (1999) find that the bulk of deficit from 

universal enrollment up to primary comes from the poor.5  

It is a widely accepted notion that parental education is the most consistent 

determinant of a child’s education (Ersado 2005) as studies have consistently found a 

positive impact of parental education on schooling outcomes of children. Educated 

                                                
5 See Behrman and Knowles (1999) for a review on the association between household income and 

schooling.  
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parents have a better understanding of the future benefits of education and value 

education more than less educated parents. Educated parents can also influence the 

quality of child education by providing a more conducive environment for education.  In 

the case of Turkey, Tansel (2002) shows that an increase in both parent’s years of 

schooling increases the probability of children’s higher schooling attainment, with the 

effects being larger for daughters than for sons. Similar evidences on parental education 

and its gender-based differential impacts on schooling outcomes of children are provided 

by Emerson and Souza (2007), and Gitter and Barham (2008). For instance, Emerson and 

Souza (2007), using a household level data on Brazil, find that father’s education has a 

greater positive impact on sons’ school attendance whereas mother’s education has a 

greater positive impact on daughters’ school attendance. Gitter and Barham (2008), in the 

case of Nicaragua, find that mother’s education level has a positive effect on sons’ 

educational outcomes whereas the effect becomes non-linear for daughters’ schooling 

such that mother’s education level after a certain threshold has a negative effect on 

daughters’ schooling outcomes.  

2.2.3. Household Structure 

In addition to socio-economic factors, household demographic composition can 

also influence education outcomes. Studies on the effects of household size, in particular 

number of children, have found differential impact on schooling based on birth order and 

gender. Higher number of children implies that households’ resources have to be shared 

and the competition among siblings can have a negative impact on their schooling. Parish 

and Willis (1993), using Taiwanese data, show that family size and composition and 
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family income affect how parents choose to invest in their children's education. Their 

study suggests that resource dilution due to the presence of large number of siblings 

shape parental investment in children. Thus, early born children of large and poorer 

families are more credit constrained and have lower level of human capital compared to 

their younger siblings. However, in the case of Indonesia, Thomas et. al. (2004) find that 

in the event of a negative income shock, households with more children tend to protect 

education spending on older children at the cost of younger ones. 

 Glick and Sahn (2000) show that having very young siblings negatively affect 

schooling for older girls but not older boys. Ota and Moffatt (2007) in their study of 

Andra Pradesh, India find similar gender-biased impact of siblings. Their study suggest 

that irrespective of gender, first-born children are less likely to attend school and children 

are more likely to attend school in the presence of elder sisters whereas having younger 

brothers has a negative effect on school attendance.  

In the context of household composition, gender of household head has also been 

found to have an influence on child schooling. Head of household generally holds more 

bargaining power and can influence the allocation of resources within a household. Male 

and female heads may have different household priorities and preferences with studies 

showing that female-headed household put a higher priority on their children’s education 

(Lloyd and Blanc (1996); Al Samarrai and Peasgood (1998)).  Joshi (2004), in the study 

of rural Bangladesh, finds that children belonging to household headed by married 

female-heads are likely to have higher educational attainment than children belonging to 

male-headed households.   
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2.2.4. Remittances and Schooling 

The microeconomic literature on the uses of remittances has produced different 

views on how remittances are used and how it affects economic development. The 

pessimistic view on the impact of remittances comes from the strand of literature that 

argues that receipt of remittances can cause behavioral changes at the household level 

that can lead to stronger dependency on remittance income. For example, Lokshin et.al. 

(2009) show that in Nepal male migration for work leads to reduction in women’s 

participation in labor force, which is caused in part due to remittance income. If labor 

supply decreases in recipient households, then these households are likely to depend 

more on remittance income in future. Similarly, a review of remittances literature by 

Chami et. al. (2003) reports that a significant proportion of remittances are spent on 

status-oriented consumption such as housing, land, jewelry, etc which are not necessarily 

productive to the economy. On the contrary, a more recent view on remittances suggests 

that remittances can be beneficial and contribute to economic growth if they are 

channeled into more productive investment.   

Remittances can increase household resources enabling recipient households to 

overcome liquidity constraints thus altering household’s decision-making process.  

Previous studies on remittances have explored the impact of remittances on different 

socio-economic outcomes such as poverty (Adam and Page, 2005; Adam, 2006 for 

Guatemala; de Brauw and Giles, 2008 for rural China; Acosta et. al. 2007 for Latin 

America); housing (Osili, 2004); health (Frank and Hummer, 2002); investment and 

business formation (Adam, 1998 for Pakistan; Yang, 2005 for phillipines; Woodruff and 
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Zenteno, 2007 for Mexico); labor market (Funkhouser, 1992 for Nicaragua; Acosta 2006 

for El Salvador).6 

A number of studies have examined the impact of remittances on investment in 

education of children in recipient households. For example, Cox and Ureta (2003), using 

a cox proportional hazard model, find that remittances lower the probability of leaving 

school among children in El Salvador. The authors also find that remittances have a much 

larger impact on the dropout rate than household's local income. Similarly, Acosta (2006) 

estimates the impact of remittances on investment in human capital and child labor in El 

Salvador but his findings suggest that impact of remittances is not as large and universal 

as suggested by Cox and Ureta (2003).  His study suggests that remittances increase 

enrollment rate for children aged 11-14 and for girls aged 15-17 but the positive impact 

does not apply to older boys aged 15-17. Acosta (2006) in his study uses migrant network 

measured by the proportion of households with migrants in a village and the number 

return migrants two years ago or before as instruments for remittance variable to account 

for possible endogeneity of remittances. Yang (2005) in the case of Philippines shows 

that remittances increase educational expenditures and reduce child labor incidence 

among recipient households whose migrant members experience favorable exchange rate 

shocks. 

For Ecuador, Calero et. al. (2008) find that remittances increase school 

enrollment, in particular for girls and in rural areas and for poor households bound by 

liquidity constraints.  Further, they show that remittances improve the quality of human 

                                                
6 See Lopez-Cordova and Olmedo (2007) for a review on recent empirical literature on remittances.  
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capital investment as they find that remittances lead to net substitution from public to 

private schooling. They use information on the source countries of remittances and 

regional variation on the availability of bank offices that functions as official channels for 

sending remittances as instruments for the endogenous remittances variable. Lopez-

Cordova (2005) in his study of Mexican households finds that an increase in the fraction 

of remittance-receiving households increases literacy rate among children 6-14 years old. 

Furthermore, he finds a significant positive effect on school attendance among children 

aged five, but the impact becomes insignificant among children aged 6-14 and negative 

for children aged 15-17.  

Hanson and Woodruff (2003), using a subsample of Mexican census data, find 

that girls in migrant households complete significantly more years of schooling, but only 

in households in which mothers have low level of education. Their result reinforces the 

idea that migration, by generating remittances, can help alleviate the problem of credit 

constraints for low-income households and thus increase investment in human capital. 

They use historical lagged state-level migration rates as an instrument for migration.     

2.3. Data 

The data used for the analysis comes from the second round of National Living 

Standard Surveys (NLSS-II) conducted by Nepal Center Bureau of Statistics (CBS) from 

April 2003 to April 2004. The NLSS-II is a nationally representative multi-topic survey 

of households which covers a wide range of socioeconomic indicators for households and 

individuals, such as household demographics, consumption patterns, sources of income, 

assets, housing, health and educational achievement, labor status and wages, fertility, 
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migration, remittances, employment, and child labor. The survey covers 73 districts of 

Nepal with a sample size of 21,563 individuals from 3,912 cross-sectional households 

extracted from 326 primary sampling units (PSU).7 For this analysis, I focus on the 

schooling attendance of children aged 6-18 which restricts the sample to 2,864 

households with 6,514 children. 

2.3.1. Migration and Remittances 

According to the NLSS-II survey about 31 percent of the households (1207 

households) had received some form of remittances, internal or international, with most 

of these recipient households residing in rural areas. 46 percent of the migrant households 

received remittances from within the country and 49 percent of the migrant households 

received remittances from abroad. Furthermore, about 5 percent of the migrant 

households received internal and international remittances. Data on remittances includes 

transfers received in cash and cash value of in-kind transfers. On average the amount of 

per capita remittances received (in-cash) by households amounted to NPR 12,606 and 

NPR 6,310 for households with international and internal migrants respectively.8 On 

average internal remittances accounted for 34 percent of household's total income and 

international remittances represented 47 percent of household’s total income.9 Table 2.1 

                                                
 
7 Nepal is divided into 75 districts. The survey excludes Rasuwa and Mustang districts. 
8 US $ 1 = Nepali Rupees (NRP) 76.14 (in 2003) 
9 Household income (without remittances) is calculated by adding up incomes from all sources: wage 

earned from agricultural and non-agricultural works, value of home production, earning from sales of 

agricultural and livestock products, rent received, interest earned and revenue generated from household 

enterprise. 
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shows the distribution of remittances by consumption quintiles and other regional 

indicators. The richest 40 percent of the households account for about 56 percent of the 

recipients, while the poorest 40 percent of the households account for about 26 percent of 

the recipients. According to the data, about 25 percent of the households (32 percent of 

the population) live below the food poverty line. These poor households account for 

about 23 percent of the recipients. This suggests that in Nepal the bulk of the remittance 

flows goes to middle and higher income households and migrants are not from among the 

poorest populations. 

One limitation of the NLSS-II dataset is that recipient households are identified 

only if households reported receiving remittances during the year prior to the survey. 

Under this scenario, households that receive remittances but do not report them could be 

misclassified as non-recipient households.  

88.7 percent of the total migrants were male, mostly sons and husbands of the 

remittance recipients, with the ratio of male migrants increasing to about 97 percent for 

international migrants. Table 2.2 below shows the major international migration 

destinations for Nepalese migrants. In 2004, India had the largest share of Nepalese 

migrants (65 percent) followed by Saudi Arabia (11 percent) and Malaysia (7 percent). 

Gulf countries (i.e., Saudia Arabia, Qatar, and UAE) together were host to about 18 

percent of the Nepalese migrants. India has been a major destination for migration for 

Nepalese migrants for decades. According to the first round of NLSS, India was a 

destination to about 85 percent of the Nepalese migrants. India, apart from being a 

neighboring country, also has a treaty with Nepal, which allows for free movement of 
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people between the two countries without a visa and any job restrictions.10 In terms of 

volume, India was the main source and accounts for about 25 percent of the total 

remittance flow, which is not surprising given the large number of Nepalese migrants in 

India. In terms of the size of the transfers, the average amount remitted by migrants in 

India is the lowest. Remittances from the Gulf countries account for about 33 percent of 

the total remittance flow with a higher average amount remitted.  

2.3.2. Education 

The education system in Nepal is organized along five levels: pre-primary or early 

childhood education; primary education, which goes from 1st to 5th grade; secondary 

education which is divided into three sub-categories, lower secondary education (6th to 

8th grade), secondary education (9th and 10th grade), and higher secondary education 

(11th and 12th grade).  

Table 2.3.1 shows gross and net enrollment rates for different school levels. Net 

enrollment rate measures the percentage of the official school age population that are 

enrolled in school whereas gross enrollment rate measures the percentage of students of 

all ages that are enrolled in school against the official school age population. To calculate 

the net and gross enrollment rates, ages 6-10 is used as the official age for primary 

school, ages 11-13 for lower secondary school, ages 14-15 for secondary school and ages 

16-17 for higher secondary school. There has been a substantial increase in net school 

enrollment at primarily level, with enrollment rates increasing from 56.7 percent in 1996 

to 72.3 percent in 2004, while net lower secondary enrollment rate increased from 21.7 

                                                
10 The "Treaty of Peace and Friendship" was signed by the Indian and Nepali government in 1950. 
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percent to 30.5 percent during the same period. However, percentage of children enrolled 

in secondary and higher secondary schooling saw a modest increase from 11.9 percent to 

15.9 percent and from 3.4 percent to 9.2 percent, respectively. Still, about 27 percent of 

all primary school age children were out of school in 2004. High level of gross primary 

enrollment rates (over 100 percent) imply that a high number of over-aged children are in 

primary school, which could be due to high level of grade repetition caused by poor 

academic performance or due to a late start in schooling.  

Table 2.3.1 also illustrates the gender disparity in enrollment rates. Boys 

consistently have higher enrollment rates at all levels of schooling. Although there has 

been improvement in girls’ enrollment rates over the two survey periods, substantial 

gender gap in enrollment still exists.  

While primary education in Nepal is free for all children, it is not mandatory and 

although officially primary education starts at age 6, in practice there is a wide variation 

in the age at which children start school.11 Therefore, for the analysis, I focus on the 

schooling outcome of children between the ages of 6 and18, for whom data are available. 

This restricts the analysis to a sample of 2,864 households with 6,514 children between 

the ages of 6 and 18 of which 25 percent live in remittance-receiving households. The 

survey provides information on different schooling outcomes such as whether a child is 

attending school at present if not, whether he or she attended school in the past, highest 

grade completed, and number of years of schooling. 

                                                
11 Although primary education is provided free of cost by the government, in some cases students might 

have to pay school fees, buy textbooks and school uniform.   
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Figure 2.1 below shows the schooling outcomes separated by gender, urban and 

rural regions. Almost three-fourth of the children aged 6-18 in the survey were currently 

attending school at the time of the survey, out of which 25 percent belonged to recipient 

households. In the sample, 24 percent of the girls aged 6-18 had never attended school 

compared to 10 percent of the boys in the same age group. The higher percent of girls 

that have attended school in the past also suggest that the dropout rate for girls is higher 

than for boys.  

Table 2.3.2 shows the average school attendance rate separately for boys and girls 

from recipient and non-recipient households. Higher percentage of boys is currently 

attending school in both recipient and non-recipient households and in all age groups. 

Remittances seem to be associated with higher attendance rates for boys in all age groups 

and for girls in the age group of 6 -10. Gender gap in school attendance is higher among 

remittance recipients, however, this increase in gap is due to higher attendance rate 

among boys and not because of lower attendance rate of girls among remittance 

recipients. On average the school attendance rate for girls are roughly the same for both 

recipient and non-recipients.  

2.4. Empirical Methodology 

To estimate the impact of remittance on schooling outcome I take a structural 

form approach, where schooling outcome of a child is a function of remittances, 

individual, parental, and household characteristics. For a child i, born in household h, the 

schooling outcome is characterized by the following expression: 
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where Sih is the schooling outcome for a child i, born in household h; Rh is a 

measure of remittances for household h; Ii is a vector of child's characteristics; Pih is a 

vector of parental characteristics; Hih is a vector of characteristics of household and 

€ 

εih  is 

the error term.  

For the analysis, schooling outcome is measured by school attendance. School 

attendance is a nominal categorical variable that gives information on whether a child is 

currently attending school, attended school in the past or has never attended school. The 

nominal categorical variable is converted into a binary variable that takes a value of 1 if a 

child is currently attending school and 0 otherwise.  

2.4.1. Variable of interest 

  For the analysis, two different measures of remittances are used: i) a binary 

variable indicating whether a child lives in a household that receives remittances from its 

migrated member ii) the per capita amount of remittances received by households as a 

measure of level of remittances. This allows us to analyze the effects of remittances both 

at the extensive and the intensive margins.  

As mentioned earlier, one problem with the measure of remittances is that 

households could be misclassified as non-recipient households if they receive remittances 

but do not report them and classifying these households as non-recipient households can 

lead to biased estimates of remittances. Lokshin et.al. (2010) compare the migration and 

remittances data from NLSS-II with the 2001 Nepal census data and suggests that the 

discrepancies in data are relatively small indicating that the bias resulting from the 

misclassification would also most likely be small.  
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2.4.2 Control Variables 

Following the literature on determinants of schooling several control measures are 

used in the analysis. The set of individual characteristics include child’s age and age 

squared. Given that outside work opportunities and labor price is higher for older 

children, the age variables capture the rising opportunity costs of going to school. 

As evident from the human capital literature, family’s socio-economic 

characteristics are important determinants of schooling. Availability of financial 

resources influence household’s capacity to invest in child’s schooling as it reflects 

household’s ability to incur costs associated with schooling. Here, I use land ownership 

as a measure of household’s economic wellbeing. I also include indicator variables to 

measure household’s living conditions (house size, measure by number of rooms per 

person and sanitation facility) as a further measure of economic welfare.  

Education of the household head, age of the household head and whether a female 

heads a household are also included in the analysis. Other household characteristics 

included are household size measured by number of children under the age of 5, number 

of school-aged children (6 to 18 years), and the number of adults aged 19 and above in 

the households. 

Dummy variables for castes (high caste, indigenous group, madhesi, dalit and 

muslim) are also included in the estimations, with newar as a reference category. In 

Nepal, social class division is based on the Hindu caste system. Many groups belonging 

to lower caste stay poor because of caste-bias that has traditionally confined the low 

untouchable castes to the lowest paying menial jobs with restricted access to common 
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resources, and government and public services. Some ethnic and religious minorities and 

indigenous groups have also faced similar discriminations. Preliminary evidence of the 

caste disparity in school attendance is presented in Table 2.A.3.1. Almost 30 percent of 

children from indigenous groups were not attending school with the ratio increasing to 

almost 40 percent for low castes (dalit and madhesi) and more than 50 percent for 

Muslims. These marginalized castes also have higher gender disparity in school 

enrollment with girls lagging behind by as much as 20 percent in low caste and Muslim 

communities.   

In addition, urban-rural and region indicators are also included in the estimation. 

For administrative purposes, Nepal is divided into five regions: Eastern, Central, 

Western, Mid Western, and Far Western. There is a wide disparity in the level of 

development among these regions. In 2001, the Western and Central regions exceeded 

the national average in adult literacy rate whereas the mid-west had the lowest adult 

literacy rate. The regions not only differ in terms of their level of development, they also 

differ in their geographic composition with different regions being inhibited by distinct 

socio-cultural groups. Inclusion of regional indicators can control for these differences in 

development, geography, culture, and people that might influence schooling outcomes.  

Given that the schooling outcome is a binary variable, I estimate equation (1) 

through a probit model. 

  

where Sih takes the value of 1 if the child i is currently attending school and 0 

otherwise; Rh takes the value of 1 if household h receives remittances and 0 otherwise;
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is the cumulative standard normal distribution function and the error term follows the 

normal distribution, εih ∼ N (0,1).  

While estimating the equation there are a few econometric issues that needs to be 

addressed. First, recipient households might not be random i.e., recipient and non-

recipient households may differ significantly along unobservable characteristics. Second, 

some of the unobserved household characteristics that influence household’s decision to 

have a member migrate and remit are likely to affect other household outcomes as well 

including decision regarding investment in child’s education. If an exogenous income 

shock affects both child’s schooling decision and remittance flow to the household, then 

remittances will be correlated with the error term in the school attendance equation. i.e., 

Rh is correlated with the error term, in which case the univariate probit model in equation 

(2) can lead to a biased estimate of remittances. For example, a negative income shock 

can prevent a child from attending school but at the same time, it can increase remittance 

inflows to compensate for the negative shock. Therefore, to account for the potential 

endogeneity problem associated with remittances I estimate the regression implementing 

an instrumental variable technique.   

 

  

    When the endogenous remittances variable is binary, to estimate equations (3) 

and (4) I implement a bivariate probit model. In contrast to the univariate probit model, 

bivariate probit model allows for the possibility that unobserved determinants of 

remittances and schooling outcome are correlated. The errors have the standard bivariate 
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normal distribution with correlation coefficients, ρ. In the model when ρ = 0, Rh and ih 

are uncorrelated and Rh is exogenous for the schooling equation (3). On the other hand, 

when ρ ≠ 0, Rh  and ih are correlated and therefore Rh is endogenous and needs to be 

instrumented. As an instrument I use the proportion of households receiving remittances 

at the PSU (community) level. Motivation for using the proportion of recipient 

households as an instrument for remittances comes from past literature. A number of 

studies have used historical migration rates and current migrant networks as instruments 

for current migration and remittances (see Hanson and Woodruff (2003), McKenzie and 

Rapoport (2006) for Mexico, Acosta (2006) for El Salvador, Mansuri (2006) for Pakistan, 

Lokshin et. al. (2010) for Nepal). Migrant networks are thought to facilitate migration by 

reducing different costs and constraints associated with migration and thus can be used as 

an instrument for migration and remittance status of households. In the context of Nepal, 

migrant networks play an important role in lowering the costs associated with migration 

as Nepali migrants tend to follow their co-villagers and migrate to the same destinations 

(Thieme 2006). This implies that the probability of migration and remittances should be 

higher for households residing in communities with higher migration experience. 

The validity of the instrument rests on the assumption that the instrument, 

proportion of household receiving remittances at the PSU level, is not correlated with the 

error term in the schooling equation (3).  One concern with using migrant networks, as an 

instrument, is that if networks reduce the cost of migration and make future migration 

more feasible then the presence of migrant networks can affect a child’s prospect of 

future migration and thus alter their expected returns to education. For instance, 

! 

"

! 
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McKenzie and Rapoport (2006) in the case of Mexico show that the prospects of 

migration negatively affect schooling of children due to lower returns to education in 

migrant destination. However, this argument might be less relevant in the context of 

Nepal since rapid growth in international migration is a recent phenomenon. 

Furthermore, migration in Nepal has been predominantly short-term in nature with 

migrants eventually returning to their local labor market.  

Another potential concern is that the proportion of household receiving 

remittances at the community level, which also reflects the migration rates at the 

community level, may be correlated with community specific variables.      

 However, the proportion of households receiving remittances at the PSU level is 

less suitable as an instrument for the amount of remittances received by households. The 

share of remittance receiving households at the PSU level is unlikely to explain the 

variation in the amount received by households.  As shown in Table 2.2, there is a wide 

variation in the amount of remittances received by households depending on where the 

remittances are coming from. Therefore, for the second measure of remittances, 

proportion of remittances receiving households at the PSU level and migrant’s age are 

used as instruments. Migrant’s age can proxy for migrant’s earning ability and the 

amount of remittances sent. When the potential endogenous variable is measured by the 

per capita amount of remittances received, the above model is estimation using an 

instrumental variable (IV) probit method.   
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2.5. Estimation Results 

Regression results for the full sample and the sub-samples (by age group and 

gender), and with and without correcting for the potential endogeneity are shown in 

Tables 2.4 – 2.11.12 In all the estimations standard errors are clustered at the household 

level.  

Tables 2.4 – 2.7 present results of Probit, OLS, and bivariate probit estimations 

when an indicator variable is used as a measure of remittances. Table 2.4 presents the 

results for the full sample, Table 2.5 presents the results for the subsample of children 

ages 6-10, and Tables 2.6 and 2.7 present results for the subsamples of children ages 11-

15 and 16-18, respectively. For Tables 2.4 – 2.7 results of the diagnostic tests performed 

in connection to the potential endogeneity problem is the likelihood ratio test for the bi-

variate probit estimations, and the test statistics are reported at the bottom of each table. 

Under the null hypothesis of the likelihood ratio test, ρ = 0, the error terms in the 

structural equation and the reduced-form equation of the endogenous variable are not 

correlated. Rejection of the null hypothesis implies that the remittances variable is 

endogenous and needs to be instrumented. If the null hypothesis cannot be rejected, then 

there is no need to correct for endogeneity and estimates of single equation probit model 

will be more efficient.    

In all the estimations (Tables 2.4 – 2.7), the null hypothesis of exogeneity of 

remittances cannot be rejected suggesting that whether or not a child lives in a 

                                                
12 Children are divided into three age groups: children aged 6 -10; children aged 11-15, and children aged 

16-18. 
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remittance-receiving household is not endogenous to the child’s school attendance 

decision. Tables 2.4 -2.7 also report the estimated correlation of the error terms between 

the school attendance and remittances equations. The estimated correlation of the error 

terms is very small in magnitude, ranging from -0.036 for the whole sample to -0.276 for 

the subsample of older boys (ages 16-18). I perform several tests to check for the 

relevance and validity of the instrumental variable. In all the estimations the results on 

the reduced form remittances equation show that the instrumental variable is highly 

significant at 1 percent significance level. Results for the reduced form regressions are 

also presented in Tables 2.4 – 2.7.  Furthermore, I also re-estimate the models including 

the instrumental variable directly in the schooling equation to see if the exclusion 

restriction is valid. If the exclusion restriction is valid then the instrumental variable 

should not have any effect on school attendance. I find no statistically significant effect 

of the instrumental variable on school attendance. The results of these estimations are 

shown in Table 2.A.4 in the Appendix. For all univariate probit models, marginal effects 

are reported.  

Tables 2.8 through 2.11 present the results (for the full and sub-samples) of 

probit, OLS, and IV probit estimations when per capita remittances are used as a measure 

of remittances. Table 2.8 presents the results for the full sample and the subsequent tables 

show results for the subsamples. The test statistics for Wald test of exogeneity and over 

identification tests are shown at the bottom of each table. Under the null hypothesis of the 

Wald test, the remittances variable is exogenous. The null hypothesis of exogeneity of 

remittances cannot be rejected for the sub-samples of girls and subsample of younger 
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boys aged 6 to 10. The overidentifying restriction tests the validity of the instruments 

used in the reduced-form equation. Under the null hypothesis, the instruments are valid, 

that is, uncorrelated with the error term in the schooling equation. The null hypothesis of 

the validity of instruments cannot be rejected for any of the sub-samples. This implies 

that the instruments used are valid.  

The marginal effects of bi-probit and iv-probit estimations for the full sample and 

all the sub-samples are presented in Tables 2.7.A and 2.11.A, respectively. When 

remittances is measured by an indicator variable, the estimates of models that do not 

control for endogeneity and the estimates of models that control for endogeneity are 

similar in magnitude, except for the subsample of older boys (ages 16-18). For the older 

boys, estimates of probit and OLS predict that remittances increases probability of school 

attendance by 7 to 9 percentage points, but are not statistically significant. Whereas, 

estimate of the bivariate probit model shows a very large and significant effect of 

remittances on school attendance. Overall, living in a remittance-receiving household has 

a positive effect on school attendance.  In terms of marginal effect, being in a remittance-

receiving household increases a child’s likelihood of attending school by 6 percentage 

points. However, the positive effect is not uniform across demographic subgroups. 

Younger girls in the age group of 6-10 and boys in the age groups of 11-15 and 16-18 

benefit the most from being in a remittance-receiving household. Whereas the school 

attendance of children in other age groups remain unaffected. For younger girls aged 6-10 

living in a remittance-receiving household increases the probability of attending school 

by 7 to 10 percentage points. For boys aged 11-15, remittances increases the probability 
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of school attendance by 5 to 7.7 percentage points, with no significant effect on girls in 

the same age group. 

With respect to the level of remittances, overall, there is a positive effect of level 

of remittances on school attendance. In terms of magnitude, an increment of 1,000 NRP 

in remittances increases a child’s probability of attending school by 0.9 percentage 

points. As with the remittances receipt, the effects of level of remittances vary by 

demographic groups. Extrapolating this would suggest that average per capita remittances 

increase enrollment by 8.1 percentage point. I find no effect on younger boys’ (6-10) 

schooling whereas level of remittances has a highly significant positive effect on the 

school attendance of girls in the same age group. For every 1,000 NRP increase in per 

capita remittances, the likelihood of attending school for a girl child between the ages of 

6 and10 increases by 2.0 to 2.2 percentage points, i.e, on average, remittances increase 

the probability of school attendance by 17.4 to 19.8 percentage points. For boys in the 

older age group of 11-15, on average, probability of school attendance increases by 8.1 

percentage points and for the boys in the oldest age group the probability increases by 

10.8 percentage points.  

 Coefficients on the control variables are consistent with most of the existing 

studies on determinants of schooling.  Age has a nonlinear effect on school attendance. 

Probability of attending school increases with age up to a certain point and falls with age 

after that indicating that the opportunity cost of attending schooling increases with age. 

Having younger children under the age of 5 decreases the probability of attending school 

for children and the burden of taking care of younger children falls more on girls than on 
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boys. For boys aged 6-10, having a child aged 5 years or younger in the family decreases 

the likelihood of attending school by 2.2 percent to 4.5 percent whereas for girls in the 

same age group the probability decreases by 4.5 percent to 5 percent.  For children older 

than 10 years old, the burden of taking care of younger children (5 or younger) falls on 

girls whereas it has no effect on boys aged 11-18. The results are consistent with the idea 

that the burden of household work falls more on girls than on boys.  

Having more school-aged children decreases younger girls’ (6-10 years old) 

likelihood of going to school with no effect on children of other age groups. An increase 

in number of adults in a household has a significant positive effect on school attendance 

of all children with the impact being greater for girls than for boys in all age groups.  

Coefficient estimates on household head’s education are all highly significant and 

positive for all children in the sample, except for boys aged 11-15. Indicator variable on 

whether or not a household owns agricultural land is used as a proxy for household 

wealth. Owning agricultural land has a strong positive effect on the school attendance of 

girls aged 6-10. Children aged 11-15, both boys and girls, and boys aged 16-18. 

Dwelling size, measured by the number of rooms in the house, and sanitary 

facilities, measured by whether the house has a toilet, are used as a proxy for household 

living conditions and can be indicative of household wealth as well. The signs on the 

coefficients are as expected with the coefficient on toilet variable being consistently 

significant for all age groups and gender. Distance to primary school not only captures 

the cost of attending school, it can also be a proxy for supply of schools in a village. The 
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coefficients on distance to nearest primary school were all negative and statistically 

significant except for boys aged 16-18.  

The coefficient on the female headship overall has a significant positive effect on 

school attendance. However, there is a substantial difference in the effect of female 

headship by gender and age group. Female headship has a significant positive effect on 

school attendance of boys (ages 6-10 and ages 16-18) and on girls (ages 11-15) but has 

no effect on children in other age groups. 

 One of the concern with using female headship as a right hand side variable is 

that the variable is highly correlated with remittances variable (correlation coefficient is 

0.394, p-value=0.000). Almost 50 percent of the female headship emerges in the context 

of migration. That is women assume the role of household head due to husband’s 

migration and female-headed households account for about 41 percent of the recipients. 

Therefore, I repeat the estimations without the female headship variable as a robustness 

check. If the results remain unchanged with the exclusion of this variable, it enhances the 

robustness of the result.  The full results of these estimates for remittance receipt and 

remittance level are given in the Appendix Tables 2.A.5a and 2.A.6a, respectively. 

Marginal effect of these estimations are presented in Appendix Tables 2.A.5 and 2.A.6 

for remittance receipt and remittance level, respectively 

In the full sample as well as most of the sub-samples, exclusion of female 

headship variable does not lead to a substantial change in coefficient estimates of both the 

remittances variables. However, exclusion leads to a substantial change in the estimates 

of remittances variables for boys aged 6-10. For the subsample of boys aged 6-10, 
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coefficients on both the remittances variables are now significant. Given that the female 

headship variable was highly significant for this age group, excluding the variable leads 

to an upward bias in the coefficient estimates of remittance variables. Lastly, as a further 

robustness check I also re-estimate the model with an additional variable, consumption 

quintiles, and the marginal effects are presented in Appendix Tables 2.A.5 and 2.A.6. 

Inclusion of this variable might be problematic as household expenditures might be 

endogenous to the outcome variable, school attendance, and as well as to the remittances 

variable. On the one hand, schooling decisions directly affect household expenditures, 

whereas on the other hand, household expenditures are likely to be affected by remittance 

flows. Inclusion of consumption quintiles variable does not change the qualitative results.  

2.6. Summary and Conclusion 

 Using a household level survey data from Nepal, I examine the effect of 

remittances, at the intensive and the extensive margins, on investment in children’s 

human capital. To estimate the causal effect of remittances, I disaggregate the sample by 

age and gender into six subsamples. The results of the empirical analysis suggest that 

remittances status of a household and the level of remittances received by household 

affect children of different age groups differently. Overall, I find that remittances have a 

positive effect on school attendance of children in Nepal, with children living in a 

remittance-receiving household having a 6 percent higher probability of attending school 

compared to children living in non-recipient households. In addition, on average, increase 

in per capita remittances increases a child’s likelihood of attending school by 8.1 

percentage points. When disaggregating by demographic subgroups, the results suggest 
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that younger girls (ages 6-10) and older boys (ages 11-18) benefit from remittances in 

terms of higher attendance rates. However, the positive impact of remittances does not 

extend to younger boys (ages 6-10) and older girls (ages 11-18). These results suggest 

that remittances help reduce gender gap in school enrollment rates for primary school-

aged children. However, it also exacerbates the gender inequality in school enrollment 

rates in older children.  

Results of this study are substantially different from results presented in some of 

the previous studies. The effect of remittances on school attendance is not significant 

across all ages and gender as suggested by Cox and Ureta (2003). Studies by Acosta 

(2006) for El Salvador and Hanson and Woodruff (2003) for Mexico suggest a significant 

impact of remittances on schooling of older girls with no effect on older boys. Whereas, 

the estimates of this study suggest that impact of remittances is significant for older boys 

with no effect on older girls.  
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             Figure 2.1: School Attendance (by Gender and Region)   
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Table 2.1 Distributions of Remittances 

 
 

percent of 
Recipient HH 

Share of 
Recipient HH 

Average per capita 
remittance 
(in NPR) 

 Consumption 
Quintile 

   

1 (poorest) 26.7 12.0 2,022 
2 27.4 13.6 3,751 
3 39.3 18.3 4,501 
4 38.9 25.7 6,664 

5(richest) 30.4 30.2             18,839 
    

               Poor1 26.8 20 2,308 
               Poor2 29.0 23 2,787 

Urban 25.5 24.6 16,997 
Rural 33.1 75.4 6,382 

Kathmandu (Capital 
City) 

14.5 4.8 29,608 

Region    
Eastern               33.1 24.6                7,788 
Central               23.8 29.7              10,995 
Western               39.3 25.4              12,009 

Mid-West               29.8 11.3                3,943 
Far-West               39.1 9.0                3,477 

Nepal                  8,994 
Source: Author’s calculation are based on data from NLSS-I (1996) & NLSS-II (2004) 
Notes: 1 Household is defined as poor if it is below the consumption poverty line. 
            2 Household is defined as poor if it is below the food poverty line. 
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Table 2.2: Average and Total Remittance by Foreign Destination 

Countries percent of 
Migrants 

Average 
Remittance  
(in NPR) 

Total 
Remittance  
(in NPR) 

percent in 
Total 

Remittance 
India 65% 17,235 8,272,990 24.8% 

Saudi Arabia 11% 86,947 7,129,680 21.4% 

Malaysia 7% 80,000 4,160,000 12.5% 

Qatar 5% 83,464 3,088,200 9.3% 

UAE 2% 62,071    869,000 2.6% 

Hong Kong 1.35% 125,700 1,257,000 3.8% 

USA 1.63% 263,587 3,163,000 9.5% 

United 

Kingdom 

1.63% 98,916 1,187,000 3.5% 

Japan 0.08% 169,166 1,015,000 3.1% 

Other countries 4.34% 97,917 3,133,345 9.4% 

Source: Author’s calculation are based on data from NLSS-II (2004) 
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Table 2.3.1: Gross and Net Enrollment Rates for 1996 and 2004 

  
1996 

 
2004 

 Girls Boys Total Girls Boys Total 
Primary school       
     Gross enrollment rate 79.7 105.4 92.7 102.4 118.5 110.6 
        Net enrollment rate 48.2 64.9 56.7 67.8 76.6 72.3 
 
Lower secondary 

      

      Gross enrollment rate 49.1 63.2 56.8 67.4 73.6 70.7 
      Net enrollment rate 16.8 25.7 21.7 28.2 32.2 30.4 
 
Secondary 

      

     Gross enrollment rate 37.8 59.6 48.6 49.0 60.0 54.6 
     Net enrollment rate 9.5 14.5 11.9 14.6 17.2 15.9 
 
Higher secondary 

      

    Gross enrollment rate 21.8 33.1 27.6 35.1 43.3 39.5 
    Net enrollment rate 3.7 3.2 3.4 7.8 10.4 9.2 

 
Source: Author’s calculation based on data from NLSS-I (1996) & NLSS-II (2004) 
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Table 2.3.2 School Attendance Rate for Recipients and Non-recipients (in percent) 
                     Remittance recipients              Remittance non-recipients 

Age All Boys Girls All Boys Girls 

All 76.1 84.3 67.4 72.0 78.2 65.7 

6-10 85.5 89.7 80.8 79.5 84.8 74.3 

11-15 79.8 88.6 70.1 76.1 81.8 69.8 

16-18 51.1 63.7 40.4 49.1 57.1 41.5 
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Table 2.4: Regression Results for the Full Sample  
 (1) (2) (3) (4) 
Variables PROBIT      OLS BI-PROBIT REDUCED FORM 
     
Remittances receiving HH 0.063*** 0.059*** 0.291*  
 (0.015) (0.015) (0.154)  
Age  0.130*** 0.128*** 0.463*** -0.023 
 (0.011) (0.009) (0.038) (0.033) 
Age squared  -0.01*** -0.01*** -0.025*** 0.001 
 (0.000) (0.000) (0.002) (0.001) 
HH head education 0.016*** 0.012*** 0.058*** -0.012 
 (0.002) (0.002) (0.008) (0.010) 
HH head age -0.001 -0.001 -0.002 0.015*** 
 (0.001) (0.001) (0.003) (0.003) 
Female headed HH 0.059*** 0.049*** 0.198* 1.297*** 
 (0.019) (0.018) (0.102) (0.091) 
Children under 5 -0.06*** -0.05*** -0.197*** 0.123*** 
 (0.007) (0.007) (0.027) (0.037) 
Children 6 -18 -0.001 -0.004 -0.004 -0.042 
 (0.005) (0.005) (0.019) (0.030) 
HH members >18 years old 0.041*** 0.036*** 0.145*** -0.019 
 (0.006) (0.004) (0.021) (0.030) 
Distance to primary school -0.002*** -0.002*** -0.006*** 0.001 
 (0.000) (0.000) (0.001) (0.002) 
Own agricultural land 0.064*** 0.060*** 0.217*** 0.007 
 (0.020) (0.016) (0.065) (0.087) 
House size (rooms per person) 0.074*** 0.054*** 0.265*** -0.166* 
 (0.024) (0.017) (0.087) (0.100) 
House has a toilet 0.132*** 0.116*** 0.487*** 0.099 
 (0.016) (0.013) (0.061) (0.082) 
High caste1 -0.013 -0.010 -0.053 0.671*** 
 (0.031) (0.020) (0.110) (0.162) 
Indigenous group1 -0.11*** -0.08*** -0.382*** 0.620*** 
 (0.033) (0.021) (0.107) (0.165) 
Muslim 1 -0.32*** -0.25*** -0.912*** 0.641*** 
 (0.052) (0.034) (0.133) (0.213) 
Madhesi 1 -0.24*** -0.18*** -0.709*** 0.586*** 
 (0.045) (0.029) (0.120) (0.192) 
Low caste1 -0.22*** -0.17*** -0.663*** 0.453** 
 (0.044) (0.028) (0.120) (0.185) 
Rural  -0.034* -0.022 -0.127* -0.032 
 (0.019) (0.015) (0.072) (0.089) 
Eastern2 -0.07*** -0.035** -0.224*** 0.183* 
 (0.024) (0.017) (0.079) (0.104) 
Central2 -0.15*** -0.11*** -0.501*** 0.154 
 (0.022) (0.016) (0.072) (0.100) 
Midwest2 -0.15*** -0.10*** -0.459*** 0.072 
 (0.031) (0.020) (0.088) (0.119) 
Farwest2 -0.17*** -0.10*** -0.507*** 0.117 
 (0.037) (0.024) (0.103) (0.131) 
Proportion of HH receiving remittances     3.196*** 
    (0.202) 
     
Observations 6,514 6,514 6,514 6,514 
log likelihood -2747  -5429  
Likelihood ratio test: (p-value)   0.156 

(0.692) 
 

Rho   -0.036  
R-squared  0.283   
     

        Notes: Standard errors are clustered at household level and robust standard errors in    
        parentheses. *** p<0.01, ** p<0.05, * p<0.1.1 Reference category is newar. 2 Reference  
        category is western. 
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Table 2.5: Regression Results for Children Aged 6-10 
 BOYS GIRLS 
 (1) (2) (3) (4) (5) (6) (7) (8) 
Variables PROBIT OLS BI-

PROBIT 
REDUCED 

FORM 
PROBIT OLS BI-

PROBIT 
REDUCED 

FORM 
         
Remittances receiving HH 0.021 0.033 0.327  0.073*** 0.080*** 0.615*  
 (0.015) (0.025) (0.306)  (0.027) (0.030) (0.418)  
Age  0.150*** 0.229*** 1.286*** 0.298 0.211** 0.224** 0.847** 0.048 
 (0.054) (0.081) (0.446) (0.347) (0.098) (0.094) (0.395) (0.419) 
Age squared  -0.008** -0.013** -0.070** -0.017 -0.012* -0.012** -0.047* -0.004 
 (0.003) (0.005) (0.028) (0.022) (0.006) (0.006) (0.025) (0.026) 
HH head education 0.009*** 0.008*** 0.080*** -0.000 0.023*** 0.016*** 0.093*** -0.014 
 (0.002) (0.002) (0.021) (0.015) (0.004) (0.003) (0.019) (0.016) 
HH head age -0.000 -0.001 -0.005 0.015*** -0.002 -0.002 -0.009 0.025*** 
 (0.001) (0.001) (0.006) (0.005) (0.001) (0.001) (0.006) (0.005) 
Female headed HH 0.044*** 0.069** 0.419 1.455*** 0.040 0.041 0.006 1.605*** 
 (0.014) (0.027) (0.270) (0.146) (0.033) (0.035) (0.280) (0.143) 
Children under 5 -0.02*** -0.05*** -0.18*** 0.132** -0.047*** -0.050*** -0.200*** 0.103* 
 (0.007) (0.012) (0.061) (0.057) (0.013) (0.014) (0.055) (0.056) 
Children 6 -18 -0.006 -0.014* -0.052 0.020 -0.022** -0.024*** -0.083** -0.021 
 (0.005) (0.008) (0.041) (0.042) (0.009) (0.009) (0.037) (0.041) 
HH members >18 years old 0.013** 0.025*** 0.114** 0.030 0.047*** 0.047*** 0.195*** 0.008 
 (0.005) (0.008) (0.047) (0.047) (0.012) (0.010) (0.052) (0.046) 
Distance to primary school -0.001*** -

0.003*** 
-

0.009*** 
0.001 -0.001** -0.001** -0.004** -0.000 

 (0.000) (0.001) (0.002) (0.003) (0.000) (0.001) (0.002) (0.003) 
Own agricultural land 0.016 0.041 0.130 0.008 0.116*** 0.129*** 0.424*** 0.021 
 (0.018) (0.026) (0.144) (0.134) (0.038) (0.033) (0.126) (0.138) 
House size (rooms per 
person) 

0.083*** 0.047* 0.726*** -0.140 0.092 0.059* 0.376 0.020 

 (0.030) (0.025) (0.273) (0.164) (0.061) (0.035) (0.253) (0.171) 
House has a toilet 0.044*** 0.047** 0.401** 0.136 0.119*** 0.105*** 0.520*** 0.020 
 (0.016) (0.021) (0.156) (0.125) (0.029) (0.026) (0.138) (0.130) 
High caste1 -0.102 -0.050** -0.714* 0.425 0.048 0.018 0.170 0.713*** 
 (0.065) (0.023) (0.372) (0.283) (0.054) (0.039) (0.244) (0.254) 
Indigenous group1 -0.114* -0.066** -0.797** 0.488* -0.066 -0.077* -0.288 0.651** 
 (0.064) (0.026) (0.365) (0.285) (0.059) (0.042) (0.225) (0.255) 
Muslim 1 -0.216* -0.14*** -1.05*** 0.635* -0.114 -0.135** -0.422 0.273 
 (0.121) (0.053) (0.396) (0.345) (0.086) (0.067) (0.268) (0.312) 
Madhesi 1 -0.162 -0.074* -0.886** 0.605* -0.170** -0.175*** -0.610** 0.718** 
 (0.100) (0.041) (0.385) (0.319) (0.084) (0.056) (0.251) (0.288) 
Low caste1 -0.187* -0.12*** -0.971** 0.380 -0.083 -0.110** -0.321 0.416 
 (0.105) (0.039) (0.382) (0.305) (0.074) (0.054) (0.248) (0.286) 
Rural  -0.036** -0.008 -0.366* -0.130 -0.045 -0.055* -0.210 0.006 
 (0.017) (0.024) (0.203) (0.142) (0.035) (0.032) (0.160) (0.156) 
Proportion of HH receiving 
remittances  

   3.080***    3.201*** 

    (0.320)    (0.317) 
Region dummies YES YES YES YES YES YES YES YES 
Observations 1,368 1,368 1,368 1,368 1,340 1,340 1,340 1,340 
log likelihood -403.7  -981.5  -548.4  -1045  
Likelihood ratio test 
(p-value) 

. . 0.246 
(0.619) 

. . . 0.505 
(0.476) 

. 

Rho   -.088    -.193  
R-squared  0.184    0.243   
Notes: Standard errors are clustered at household level and robust standard errors in parentheses. 
*** p<0.01, ** p<0.05, * p<0.1.1 Reference category is newar. 
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Table 2.6: Regression Results for Children Aged 11-15 

 BOYS GIRLS 
 (1) (2) (3) (4) (5) (6) (7) (8) 
Variables PROBIT OLS BI-

PROBIT 
REDUCED 

FORM 
PROBIT OLS BI-

PROBIT 
REDUCED 

FORM 
         
Remittance receiving HH 0.059*** 0.077*** 0.449  0.034 0.037 0.098  
 (0.018) (0.025) (0.313)  (0.036) (0.031) (0.290)  
Age  -0.093 -0.027 -0.534 -0.123 -0.193 -0.037 -0.632 0.173 
 (0.127) (0.140) (0.729) (0.678) (0.219) (0.175) (0.716) (0.717) 
Age squared  0.002 -0.000 0.013 0.003 0.005 -0.001 0.015 -0.006 
 (0.005) (0.005) (0.028) (0.026) (0.008) (0.007) (0.027) (0.027) 
HH head education 0.003 0.004 0.019 -0.021 0.012*** 0.009*** 0.039** -0.033* 
 (0.003) (0.003) (0.017) (0.017) (0.005) (0.003) (0.015) (0.017) 
HH head age -0.001 -0.000 -0.003 0.014*** -0.001 -0.001 -0.003 0.007 
 (0.001) (0.001) (0.006) (0.005) (0.002) (0.001) (0.005) (0.006) 
Female headed HH 0.008 -0.001 0.015 1.400*** 0.090** 0.072* 0.328* 1.183*** 
 (0.027) (0.032) (0.218) (0.140) (0.039) (0.039) (0.190) (0.143) 
Children under 5 -0.014 -0.020 -0.082 0.140** -0.09*** -0.07*** -0.28*** 0.139** 
 (0.010) (0.014) (0.058) (0.063) (0.016) (0.013) (0.053) (0.056) 
Children 6 -18 0.016* 0.011 0.093* -0.041 0.022* 0.015 0.072* -0.085* 
 (0.008) (0.009) (0.048) (0.046) (0.013) (0.011) (0.042) (0.045) 
HH members >18 years 
old 

0.034*** 0.032*** 0.198*** -0.031 0.066*** 0.044*** 0.215*** 0.011 

 (0.009) (0.008) (0.050) (0.042) (0.013) (0.009) (0.043) (0.045) 
Distance to primary 
school 

-
0.001*** 

-
0.002*** 

-0.008*** 0.004 -0.001* -0.001* -0.004* -0.003 

 (0.000) (0.001) (0.002) (0.003) (0.001) (0.001) (0.002) (0.003) 
Own agricultural land 0.051* 0.069** 0.266** -0.097 0.102** 0.064** 0.314** 0.049 
 (0.028) (0.029) (0.131) (0.136) (0.047) (0.032) (0.137) (0.149) 
House size (rooms per 
person) 

0.124*** 0.096*** 0.710*** -0.216 0.037 0.033 0.122 -0.042 

 (0.033) (0.026) (0.197) (0.161) (0.052) (0.035) (0.170) (0.173) 
House has a toilet 0.043** 0.052** 0.249** 0.004 0.251*** 0.229*** 0.856*** 0.161 
 (0.020) (0.022) (0.125) (0.125) (0.034) (0.029) (0.127) (0.132) 
High caste1 -0.093 -0.041 -0.494 0.885*** 0.029 0.012 0.097 0.590** 
 (0.069) (0.026) (0.333) (0.304) (0.059) (0.043) (0.197) (0.258) 
Indigenous group1 -0.203** -

0.124*** 
-0.955*** 0.867*** -0.053 -0.044 -0.169 0.515** 

 (0.080) (0.028) (0.329) (0.306) (0.060) (0.047) (0.190) (0.262) 
Muslim 1 -0.53*** -

0.331*** 
-1.652*** 0.548 -

0.409*** 
-

0.361*** 
-1.103*** 0.754** 

 (0.137) (0.066) (0.375) (0.377) (0.097) (0.068) (0.263) (0.316) 
Madhesi 1 -0.34*** -

0.187*** 
-1.199*** 0.783** -

0.259*** 
-

0.226*** 
-0.720*** 0.563* 

 (0.125) (0.047) (0.350) (0.345) (0.086) (0.062) (0.222) (0.303) 
Low caste1 -0.32*** -0.19*** -1.17*** 0.774** -0.25*** -0.22*** -0.71*** 0.150 
 (0.119) (0.042) (0.344) (0.334) (0.083) (0.059) (0.216) (0.296) 
Rural  -0.020 -0.016 -0.120 -0.179 -0.028 -0.014 -0.092 0.120 
 (0.024) (0.026) (0.151) (0.144) (0.042) (0.031) (0.143) (0.141) 
Proportion of HH 
receiving remittances  

   3.479***    3.094*** 

    (0.312)    (0.307) 
Region dummies YES YES YES YES YES YES YES YES  
Observations 1,287 1,287 1,287 1,287 1,180 1,180 1,180 1,180 
log likelihood -443.1  -950.2  -505.2  -989.1  
Likelihood ratio test (p-
value) 

  .047 
(0.827) 

   0.003 
(0.952) 

 

Rho   -0.042    0.009  
R-squared  0.186 . .  0.320 . . 
Notes: Standard errors are clustered at household level and robust standard errors in parentheses. 
*** p<0.01, ** p<0.05, * p<0.1. 
1 Reference category is newar. 
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Table 2.7: Regression Results for Children Aged 16-18 
 BOYS GIRLS 
 (1) (2) (3) (4) (5) (6) (7) (8) 
Variables PROBIT OLS BI-

PROBIT 
REDUCED 

FORM 
PROBIT OLS BI-

PROBIT 
REDUCED 

FORM 
Remittances receiving 
HH 

0.087 0.073 0.649*  0.062 0.043 0.083  

 (0.057) (0.046) (0.383)  (0.053) (0.040) (0.312)  
Age  0.387 0.149 1.162 -4.209 -1.735 -1.136 -5.690 -12.980*** 
 (1.641) (1.273) (4.212) (4.480) (1.544) (1.102) (4.589) (4.893) 
Age squared  -0.015 -0.007 -0.045 0.127 0.050 0.032 0.163 0.383*** 
 (0.048) (0.037) (0.124) (0.132) (0.045) (0.032) (0.135) (0.144) 
HH head education 0.040*** 0.029*** 0.099*** 0.018 0.019*** 0.016*** 0.054*** -0.024 
 (0.007) (0.005) (0.018) (0.020) (0.006) (0.004) (0.018) (0.021) 
HH head age 0.004* 0.003* 0.010* 0.009 0.001 0.001 0.003 0.019*** 
 (0.002) (0.002) (0.006) (0.007) (0.002) (0.002) (0.007) (0.006) 
Female headed HH 0.136** 0.111** 0.195 0.987*** 0.008 0.020 0.077 1.042*** 
 (0.061) (0.054) (0.232) (0.181) (0.065) (0.052) (0.204) (0.190) 
Children under 5 -0.041 -0.037* -0.131* 0.238*** -0.10*** -0.04*** -0.29*** 0.177*** 
 (0.028) (0.021) (0.076) (0.078) (0.031) (0.016) (0.093) (0.068) 
Children 6 -18 0.004 0.004 0.018 -0.100* 0.010 0.002 0.025 -0.081* 
 (0.016) (0.013) (0.042) (0.053) (0.015) (0.011) (0.043) (0.049) 
HH members >18 years 
old 

0.033* 0.028** 0.099* -0.203*** 0.030** 0.021* 0.082* -0.094* 

 (0.019) (0.014) (0.053) (0.055) (0.015) (0.012) (0.045) (0.052) 
Distance to primary 
school 

-0.001 -0.001 -0.002 0.003 -
0.003*** 

-
0.001*** 

-0.009*** 0.001 

 (0.001) (0.001) (0.003) (0.003) (0.001) (0.000) (0.003) (0.002) 
Own agricultural land 0.122* 0.092** 0.288* 0.151 -0.100 -0.077* -0.281 -0.063 
 (0.065) (0.045) (0.167) (0.191) (0.068) (0.042) (0.184) (0.181) 
House size (rooms per 
person) 

-0.008 -0.006 0.030 -0.415* 0.070 0.055 0.194 -0.404** 

 (0.060) (0.047) (0.166) (0.220) (0.065) (0.047) (0.191) (0.194) 
House has a toilet 0.192*** 0.160*** 0.472*** 0.110 0.154*** 0.125*** 0.458*** 0.282 
 (0.052) (0.044) (0.144) (0.158) (0.051) (0.043) (0.150) (0.175) 
High caste1 0.052 0.043 0.059 1.038*** -0.047 -0.027 -0.116 0.951*** 
 (0.084) (0.063) (0.231) (0.300) (0.075) (0.060) (0.230) (0.360) 
Indigenous group1 -0.148* -0.116* -0.430* 0.890*** -0.095 -0.100 -0.273 0.722* 
 (0.085) (0.068) (0.223) (0.305) (0.076) (0.064) (0.242) (0.376) 
Muslim 1 -0.55*** -0.40*** -1.74*** 0.813* -0.30*** -0.31*** -1.71*** 1.057** 
 (0.077) (0.084) (0.487) (0.431) (0.031) (0.075) (0.424) (0.460) 
Madhesi 1 -0.31*** -0.26*** -0.80*** 0.379 -0.21*** -0.182** -0.798** 0.146 
 (0.104) (0.089) (0.289) (0.397) (0.065) (0.074) (0.348) (0.446) 
Low caste1 -0.246** -0.201** -0.676** 0.817** -0.22*** -0.19*** -0.84*** 0.634 
 (0.106) (0.088) (0.278) (0.355) (0.059) (0.074) (0.314) (0.416) 
Rural  0.034 0.027 0.053 0.055 0.061 0.015 0.191 -0.081 
 (0.063) (0.047) (0.162) (0.180) (0.058) (0.046) (0.181) (0.184) 
Proportion of HH 
receiving remittances  

   3.030***    4.100*** 

    (0.416)    (0.422) 
Regional dummies YES YES YES YES YES YES YES YES 
Observations 645 645 645 645 694 694 694 694 
log likelihood -321.8  -588.1  -278.3  -545.9  
Likelihood ratio test   1.255 

(0.262) 
   0.456 

(0.499) 
 

Rho   -0.276    0.127  
R-squared  0.307    0.323   
Notes: Standard errors are clustered at household level and robust standard errors in parentheses. 
*** p<0.01, ** p<0.05, * p<0.1. 
1 Reference category is newar.  
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Table 2.7.A. Marginal Effect (Bi-probit Estimation) 
  Ages 5 -10 Ages 11-15 Ages 16-18 
Variables All 

(1) 
BOYS 

(2) 
GIRLS 

(3) 
BOYS 

(4) 
GIRLS 

(5) 
BOYS 

(6) 
GIRLS 

(7) 
        
Remittances receiving HH 0.061** 0.025 0.100** 0.054* 0.024 0.186* 0.023 
 (0.029) (0.019) (0.049) (0.029) (0.069) (0.096) (0.088) 
Age  0.109*** 0.031 0.155 -0.046 -0.194 0.916 -0.447 
 (0.011) (0.105) (0.116) (0.189) (0.228) (1.482) (1.273) 
Age squared  -0.006*** -0.001 -0.008 0.001 0.005 -0.031 0.012 
 (0.000) (0.007) (0.007) (0.007) (0.009) (0.044) (0.037) 
HH head education 0.016*** 0.007 0.021*** 0.008 0.017*** 0.029*** 0.017*** 
 (0.003) (0.004) (0.005) (0.005) (0.005) (0.006) (0.005) 
HH head age -0.004*** -0.004*** -0.007*** -0.004** -0.002 0.002 -0.001 
 (0.001) (0.002) (0.001) (0.001) (0.002) (0.002) (0.002) 
Female headed HH -0.328*** -0.467*** -0.438*** -0.424*** -0.253*** -0.134** -0.092** 
 (0.030) (0.050) (0.049) (0.047) (0.051) (0.061) (0.041) 
Children under 5 -0.071*** -0.052*** -0.059*** -0.044*** -0.099*** -0.072*** -0.095*** 
 (0.011) (0.017) (0.018) (0.015) (0.017) (0.027) (0.025) 
Children 6 -18 0.008 -0.010 -0.012 0.023* 0.035*** 0.019 0.014 
 (0.007) (0.012) (0.011) (0.013) (0.013) (0.015) (0.012) 
HH members >18 years old 0.037*** 0.002 0.036** 0.035*** 0.052*** 0.058*** 0.030** 
 (0.008) (0.014) (0.014) (0.012) (0.013) (0.018) (0.012) 
Distance to primary school -0.001*** -0.001 -0.001 -0.002*** -0.000 -0.001 -0.003*** 
 (0.000) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 
Own agricultural land 0.050** 0.010 0.088** 0.064 0.075 0.075 -0.074 
 (0.024) (0.038) (0.041) (0.040) (0.048) (0.061) (0.058) 
House size (rooms per person) 0.095*** 0.100** 0.069 0.150*** 0.039 0.064 0.087 
 (0.030) (0.051) (0.059) (0.047) (0.052) (0.066) (0.054) 
House has a toilet 0.084*** -0.005 0.088** 0.033 0.174*** 0.132*** 0.100** 
 (0.022) (0.037) (0.036) (0.034) (0.039) (0.050) (0.043) 
High caste1 -0.169*** -0.193** -0.131 -0.296*** -0.106 -0.147* -0.115** 
 (0.045) (0.092) (0.080) (0.092) (0.070) (0.084) (0.059) 
Indigenous group1 -0.227*** -0.218** -0.196** -0.366*** -0.152** -0.254*** -0.131** 
 (0.044) (0.091) (0.077) (0.092) (0.069) (0.081) (0.060) 
Muslim 1 -0.365*** -0.329*** -0.148 -0.499*** -0.434*** -0.494*** -0.248*** 
 (0.052) (0.121) (0.096) (0.108) (0.074) (0.061) (0.031) 
Madhesi 1 -0.304*** -0.288** -0.290*** -0.429*** -0.308*** -0.289*** -0.174*** 
 (0.051) (0.113) (0.093) (0.107) (0.081) (0.092) (0.051) 
Low caste1 -0.264*** -0.238** -0.156* -0.417*** -0.230*** -0.306*** -0.201*** 
 (0.048) (0.108) (0.090) (0.105) (0.078) (0.085) (0.043) 
Rural  -0.021 0.010 -0.039 0.028 -0.047 0.009 0.057 
 (0.024) (0.043) (0.042) (0.041) (0.043) (0.057) (0.048) 
Eastern2 -0.092*** -0.068 -0.123** -0.153*** -0.080 -0.041 -0.050 
 (0.030) (0.050) (0.054) (0.051) (0.055) (0.074) (0.052) 
Central2 -0.150*** -0.100** -0.172*** -0.153*** -0.178*** -0.120* -0.097* 
 (0.028) (0.045) (0.050) (0.047) (0.052) (0.063) (0.052) 
Midwest2 -0.131*** -0.079 -0.091 -0.219*** -0.139** -0.097 -0.116** 
 (0.034) (0.059) (0.064) (0.064) (0.067) (0.086) (0.051) 
Farwest2 -0.154*** -0.070 -0.200*** -0.215*** -0.194*** -0.091 0.021 
 (0.039) (0.066) (0.070) (0.071) (0.074) (0.087) (0.073) 
Notes: Standard errors are clustered at household level and robust standard errors in parentheses. 
*** p<0.01, ** p<0.05, * p<0.1. 
1 Reference category is newar.  2 Reference category is western region. 
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Table 2.8: Regression Results for Full Sample (Remittance per capita) 
 (1) (2) (3) (4) 
VARIABLES PROBIT OLS IV-PROBIT FIRST STAGE 
     
Remittance pc (in 1000s) 0.002 0.001** 0.031***  
 (0.001) (0.001) (0.009)  
Age  0.129*** 0.128*** 0.451*** -0.099 
 (0.011) (0.009) (0.038) (0.211) 
Age squared  -0.007*** -0.007*** -0.024*** 0.001 
 (0.000) (0.000) (0.002) (0.009) 
Education of HH head 0.016*** 0.012*** 0.056*** 0.033 
 (0.002) (0.002) (0.008) (0.063) 
HH head age -0.000 -0.001 -0.001 -0.014 
 (0.001) (0.001) (0.002) (0.014) 
Female headed HH 0.077*** 0.069*** 0.166* 1.583** 
 (0.017) (0.017) (0.088) (0.619) 
Children <5 -0.054*** -0.052*** -0.199*** 0.168 
 (0.007) (0.007) (0.026) (0.191) 
Children  6 -18 -0.002 -0.005 -0.010 0.081 
 (0.006) (0.005) (0.019) (0.136) 
HH members>18 yrs 0.040*** 0.036*** 0.144*** -0.068 
 (0.006) (0.004) (0.020) (0.101) 
Distance to primary school -0.002*** -0.002*** -0.006*** -0.002 
 (0.000) (0.000) (0.001) (0.005) 
Own agricultural land 0.067*** 0.062*** 0.251*** -1.222** 
 (0.020) (0.016) (0.065) (0.517) 
No. of rooms per person 0.057** 0.044*** 0.129 2.271** 
 (0.023) (0.016) (0.090) (1.131) 
House has a toilet 0.135*** 0.117*** 0.458*** 0.740*** 
 (0.016) (0.014) (0.062) (0.285) 
High caste1 -0.010 -0.006 -0.093 1.431*** 
 (0.031) (0.020) (0.109) (0.505) 
Indigenous group1 -0.111*** -0.083*** -0.454*** 2.739*** 
 (0.033) (0.022) (0.108) (0.751) 
Muslim 1 -0.315*** -0.246*** -0.935*** 1.801*** 
 (0.051) (0.034) (0.130) (0.566) 
Madhesi 1 -0.233*** -0.176*** -0.737*** 1.610*** 
 (0.045) (0.029) (0.118) (0.530) 
Low caste1 -0.220*** -0.170*** -0.711*** 2.037*** 
 (0.045) (0.028) (0.119) (0.669) 
rural -0.029 -0.019 -0.091 -0.732 
 (0.019) (0.016) (0.071) (0.465) 
Regional dummies YES YES YES YES 
Migrant’s age    0.209*** 
    (0.018) 
Proportion of HH receiving remittances    -0.702 
    (0.966) 
     
Observations 6,514 6,514 6,514 6,514 
Log likelihood -2756  -25065  
wald test(chi2) . . 8.548  
p-value . . 0.003  
Overidentification test   0.090 

(0.764) 
 

R-squared  0.281   
                 Notes: Standard errors are clustered at household level and robust standard  
                 errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 
                          1 Reference category is newar.2 Reference category is western region 
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Table 2.9: Regression Results for Children Aged 6-10 (Remittance per capita) 
 BOYS GIRLS 
 (1) (2) (3) (4) (5) (6) (7) (8) 
VARIABLES PROBIT OLS IV-

PROBIT 
FIRST 

STAGE 
PROBIT OLS IV-

PROBIT 
FIRST 

STAGE 
         
Remittance pc (1000s) 0.002 0.000 0.031  0.020*** 0.003*** 0.095***  
 (0.003) (0.000) (0.026)  (0.005) (0.001) (0.026)  
Age  0.148*** 0.232*** 1.274*** -0.849 0.186** 0.216** 0.798** 3.115 
 (0.055) (0.080) (0.441) (1.962) (0.091) (0.095) (0.407) (1.977) 
Age squared  -0.008** -

0.013*** 
-0.070** 0.060 -0.010* -0.012** -0.044* -0.209* 

 (0.003) (0.005) (0.027) (0.128) (0.006) (0.006) (0.025) (0.122) 
HH head education 0.009*** 0.008*** 0.078*** 0.174 0.021*** 0.016*** 0.092*** 0.101 
 (0.002) (0.002) (0.022) (0.117) (0.004) (0.003) (0.019) (0.067) 
HH head age -0.000 -0.001 -0.004 -0.024 -0.001 -0.002 -0.007 0.012 
 (0.001) (0.001) (0.005) (0.027) (0.001) (0.001) (0.005) (0.022) 
Female headed HH 0.045*** 0.083*** 0.420 2.771* 0.017 0.064* 0.032 1.221 
 (0.014) (0.024) (0.260) (1.446) (0.031) (0.034) (0.164) (1.133) 
Children under 5 -0.02*** -0.05*** -0.195*** 0.330 -0.05*** -0.05*** -0.202*** -0.078 
 (0.007) (0.012) (0.059) (0.399) (0.012) (0.014) (0.052) (0.196) 
Children 6 -18 -0.006 -0.014* -0.058 0.178 -0.020** -0.02*** -0.088** -0.086 
 (0.005) (0.008) (0.041) (0.262) (0.008) (0.009) (0.037) (0.150) 
HH members >18 years old 0.014** 0.025*** 0.116** -0.008 0.047*** 0.047*** 0.208*** -0.017 
 (0.005) (0.008) (0.046) (0.179) (0.012) (0.009) (0.050) (0.147) 
Distance to primary school -

0.001*** 
-

0.003*** 
-0.009*** 0.006 -0.001** -0.001** -0.004* -0.016** 

 (0.000) (0.001) (0.003) (0.010) (0.000) (0.001) (0.002) (0.008) 
Own agricultural land 0.016 0.042 0.164 -2.176** 0.104*** 0.131*** 0.417*** -0.548 
 (0.018) (0.027) (0.150) (1.031) (0.036) (0.033) (0.126) (0.547) 
House size (rooms per 
person) 

0.060* 0.034 0.484* 1.001 0.065 0.051 0.256 2.320 

 (0.031) (0.025) (0.276) (2.079) (0.054) (0.035) (0.255) (1.460) 
House has a toilet 0.044*** 0.048** 0.391** 1.210** 0.109*** 0.104*** 0.519*** 0.404 
 (0.016) (0.021) (0.162) (0.488) (0.027) (0.027) (0.141) (0.585) 
High caste1 -0.102 -0.049** -0.726** 2.513** 0.046 0.021 0.198 0.680 
 (0.066) (0.023) (0.366) (1.265) (0.049) (0.038) (0.237) (0.751) 
Indigenous group1 -0.117* -0.067** -0.835** 3.454** -0.067 -0.078* -0.309 1.930** 
 (0.065) (0.027) (0.362) (1.350) (0.056) (0.042) (0.228) (0.918) 
Muslim 1 -0.221* -0.14*** -1.051*** 1.871* -0.119 -0.136** -0.456* 1.414* 
 (0.121) (0.052) (0.391) (1.069) (0.083) (0.067) (0.269) (0.853) 
Madhesi 1 -0.161 -0.072* -0.879** 2.165** -0.166** -0.17*** -0.606** 0.903 
 (0.100) (0.041) (0.380) (1.055) (0.080) (0.056) (0.248) (0.750) 
Low caste1 -0.191* -0.12*** -0.991*** 2.027* -0.082 -0.114** -0.349 2.121* 
 (0.106) (0.039) (0.376) (1.187) (0.070) (0.054) (0.254) (1.248) 
Rural  -0.035** -0.008 -0.337* -0.778 -0.039 -0.051 -0.184 -0.200 
 (0.017) (0.024) (0.201) (0.868) (0.032) (0.032) (0.162) (0.562) 
 (0.055) (0.037) (0.271) (0.667) (0.076) (0.051) (0.225) (0.650) 
Migrant age    0.222***    0.208*** 
    (0.037)    (0.027) 
Proportion of HH receiving 
remittance 

   1.406    0.904 

    (1.645)    (1.388) 
Regional dummies YES YES YES YES YES YES YES YES 
Observations 1,368 1,368 1,368 1,368 1,340 1,340 1,340 1,340 
R-squared  0.183    0.242   
log likelihood -404.1  -5333  -540.1  -5004  
wald test(chi2) . . 0.565  . . 0.386  
p-value . . 0.452  . . 0.544  
Overidentification test   0.452 

(0.520) 
   0.232 

(0.629) 
 

Notes: Standard errors are clustered at household level and robust standard errors in parentheses. 
*** p<0.01, ** p<0.05, * p<0.1. 1 Reference category is newar.  
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Table 2.10: Regression Results for Children Aged 11-15 (Remittance per capita) 
 BOYS GIRLS 
 (1) (2) (3) (4) (5) (6) (7) (8) 
VARIABLES PROBIT OLS IV-

PROBIT 
FIRST 

STAGE 
PROBIT OLS IV-

PROBIT 
FIRST 

STAGE 
         
Remittance pc (1000s) 0.000 0.000 0.048***  0.001 0.001 0.004  
 (0.001) (0.001) (0.016)  (0.002) (0.002) (0.026)  
Age  -0.085 -0.029 -0.594 3.659 -0.188 -0.042 -0.618 -0.324 
 (0.130) (0.141) (0.693) (4.119) (0.219) (0.175) (0.715) (2.164) 
Age squared  0.002 -0.000 0.016 -0.136 0.004 -0.001 0.014 0.006 
 (0.005) (0.005) (0.027) (0.158) (0.008) (0.007) (0.027) (0.084) 
HH head education 0.004 0.004 0.024 -0.099 0.011** 0.009*** 0.038** -0.072 
 (0.003) (0.003) (0.017) (0.103) (0.005) (0.003) (0.016) (0.087) 
HH head age -0.000 -0.000 -0.000 -0.024 -0.001 -0.001 -0.003 -0.024 
 (0.001) (0.001) (0.005) (0.031) (0.002) (0.001) (0.005) (0.018) 
Female headed HH 0.033 0.035 -0.056 1.070 0.100*** 0.087** 0.334* 1.883*** 
 (0.024) (0.031) (0.168) (0.860) (0.037) (0.037) (0.187) (0.564) 
Children under 5 -0.013 -0.018 -0.093* 0.378 -0.08*** -0.06*** -0.27*** 0.381 
 (0.010) (0.014) (0.054) (0.346) (0.016) (0.013) (0.053) (0.297) 
Children 6 -18 0.016* 0.010 0.085* -0.062 0.024* 0.016 0.078* 0.186 
 (0.008) (0.009) (0.045) (0.223) (0.013) (0.011) (0.043) (0.213) 
HH members >18 years old 0.034*** 0.031*** 0.182*** -0.070 0.065*** 0.044*** 0.214*** -0.088 
 (0.009) (0.008) (0.046) (0.182) (0.013) (0.009) (0.043) (0.152) 
Distance to primary school -

0.001*** 
-

0.002*** 
-0.008*** 0.007 -0.001* -0.001** -0.004* -0.002 

 (0.000) (0.001) (0.002) (0.010) (0.001) (0.001) (0.002) (0.005) 
Own agricultural land 0.048* 0.068** 0.321*** -1.865** 0.097** 0.062* 0.306** -1.172 
 (0.028) (0.029) (0.124) (0.766) (0.046) (0.032) (0.138) (0.831) 
House size (rooms per 
person) 

0.108*** 0.079*** 0.372* 3.484* 0.063 0.045 0.188 2.522 

 (0.035) (0.026) (0.223) (1.936) (0.051) (0.033) (0.189) (1.775) 
House has a toilet 0.048** 0.056** 0.177 1.067** 0.251*** 0.230*** 0.847*** 0.613* 
 (0.021) (0.022) (0.120) (0.424) (0.034) (0.029) (0.130) (0.331) 
High caste1 -0.093 -0.033 -0.550* 1.865** 0.034 0.018 0.102 1.242** 
 (0.070) (0.026) (0.301) (0.884) (0.058) (0.043) (0.198) (0.523) 
Indigenous group1 -0.201** -0.12*** -1.06*** 3.943*** -0.047 -0.038 -0.165 2.361** 
 (0.081) (0.028) (0.300) (1.446) (0.060) (0.047) (0.197) (1.090) 
Muslim 1 -0.53*** -0.33*** -1.63*** 2.181** -0.40*** -0.35*** -1.09*** 2.044*** 
 (0.136) (0.067) (0.348) (1.082) (0.097) (0.067) (0.261) (0.759) 
Madhesi 1 -0.33*** -0.18*** -1.19*** 1.824* -0.25*** -0.22*** -0.71*** 1.695** 
 (0.125) (0.047) (0.316) (0.942) (0.086) (0.062) (0.225) (0.741) 
Low caste1 -0.32*** -0.18*** -1.17*** 2.259* -0.24*** -0.21*** -0.70*** 1.499* 
 (0.120) (0.042) (0.313) (1.164) (0.083) (0.059) (0.216) (0.796) 
Rural  -0.019 -0.015 -0.013 -1.609** -0.026 -0.012 -0.083 -0.742 
 (0.025) (0.027) (0.144) (0.752) (0.042) (0.031) (0.141) (0.465) 
Migrant age    0.228***    0.159*** 
    (0.027)    (0.021) 
Proportion of HH receiving 
remittance 

   -1.358    -0.616 

    (1.730)    (1.235) 
Region dummies YES YES YES YES YES YES YES YES 
Observations 1,287 1,287 1,287 1,287 1,180 1,180 1,180 1,180 
R-squared  0.179    0.319   
log likelihood -447.6  -4996  -505.5  -4313  
wald test(chi2) . . 9.662  . . 0.101  
p-value . . 0.002  . . 0.751  
Overidentification test   0.001 

(0.978) 
   0.161 

(0.688) 
 

Notes: Standard errors are clustered at household level and robust standard errors in parentheses. 
*** p<0.01, ** p<0.05, * p<0.1. 1 Reference category is newar. 2 Reference category is western. 

Table 2.11: Regression Results for Children Aged 16-18 (Remittance per capita) 
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 BOYS GIRLS 
 (1) (2) (3) (4) (5) (6) (7) (8) 
VARIABLES PROBIT OLS IV-

PROBIT 
FIRST 

STAGE 
PROBIT OLS IV-

PROBIT 
FIRST 

STAGE 
         
Remittance pc (1000s) 0.004 0.002 0.032*  0.004 0.003 0.015  
 (0.003) (0.001) (0.017)  (0.003) (0.002) (0.024)  
Age  0.337 0.125 1.160 -15.474 -1.566 -1.132 -3.949 -28.4*** 
 (1.644) (1.279) (4.243) (24.741) (1.551) (1.185) (4.287) (10.272) 
Age squared  -0.014 -0.007 -0.044 0.452 0.043 0.031 0.107 0.840*** 
 (0.048) (0.038) (0.125) (0.727) (0.046) (0.035) (0.126) (0.305) 
HH head education 0.039*** 0.028*** 0.096*** 0.143 0.026*** 0.021*** 0.071*** -0.052 
 (0.007) (0.005) (0.019) (0.098) (0.006) (0.005) (0.017) (0.087) 
HH head age 0.004** 0.003* 0.011** -0.003 0.003 0.002 0.007 -0.024 
 (0.002) (0.002) (0.006) (0.027) (0.002) (0.002) (0.006) (0.018) 
Female headed HH 0.154*** 0.130** 0.317* 0.335 0.112 0.088 0.266 1.665** 
 (0.057) (0.052) (0.185) (1.402) (0.070) (0.054) (0.208) (0.714) 
Children under 5 -0.034 -0.032 -0.103 0.045 -0.13*** -0.08*** -0.34*** -0.135 
 (0.027) (0.021) (0.071) (0.292) (0.030) (0.017) (0.082) (0.181) 
Children 6 -18 0.005 0.004 0.007 0.182 0.009 0.006 0.023 0.299* 
 (0.016) (0.013) (0.042) (0.256) (0.015) (0.013) (0.041) (0.157) 
HH members >18 years old 0.030 0.026* 0.087* -0.090 0.030* 0.023* 0.081* -0.053 
 (0.019) (0.014) (0.050) (0.146) (0.016) (0.014) (0.043) (0.087) 
Distance to primary school -0.001 -0.001 -0.002 -0.002 -

0.002*** 
-0.001*** -0.006*** -0.004 

 (0.001) (0.001) (0.003) (0.017) (0.001) (0.000) (0.002) (0.005) 
Own agricultural land 0.128** 0.097** 0.339** -0.971 -0.096 -0.084* -0.251 -0.114 
 (0.065) (0.045) (0.163) (0.847) (0.063) (0.044) (0.162) (0.668) 
House size (rooms per 
person) 

-0.002 -0.002 -0.053 2.058 -0.017 0.004 -0.061 2.408* 

 (0.059) (0.043) (0.163) (1.756) (0.061) (0.051) (0.175) (1.361) 
House has a toilet 0.191*** 0.160*** 0.468*** 0.312 0.191*** 0.167*** 0.508*** 0.472 
 (0.051) (0.044) (0.138) (0.739) (0.051) (0.047) (0.140) (0.431) 
High caste1 0.060 0.050 0.070 1.558* -0.068 -0.043 -0.195 0.827* 
 (0.084) (0.063) (0.226) (0.866) (0.079) (0.066) (0.218) (0.442) 
Indigenous group1 -0.143* -0.110 -0.433** 1.596* -0.127 -0.119* -0.368 2.422*** 
 (0.085) (0.068) (0.219) (0.901) (0.080) (0.071) (0.236) (0.826) 
Muslim 1 -0.55*** -0.39*** -1.76*** 1.431 -0.37*** -0.37*** -1.75*** 1.930** 
 (0.078) (0.083) (0.477) (1.126) (0.032) (0.076) (0.388) (0.866) 
Madhesi 1 -0.31*** -0.26*** -0.81*** 0.964 -0.33*** -0.32*** -1.24*** 2.177*** 
 (0.104) (0.089) (0.285) (0.935) (0.048) (0.077) (0.304) (0.739) 
Low caste1 -0.238** -0.195** -0.682** 2.104 -0.29*** -0.28*** -1.00*** 2.866** 
 (0.107) (0.089) (0.278) (1.335) (0.060) (0.080) (0.300) (1.198) 
Rural  0.039 0.031 0.076 0.441 -0.005 -0.014 -0.009 -1.018 
 (0.064) (0.047) (0.162) (1.014) (0.059) (0.047) (0.159) (0.881) 
Migrant age    0.240***    0.190*** 
    (0.034)    (0.029) 
Proportion of HH receiving 
remittance 

   2.235    0.785 

    (2.498)    (1.198) 
Region dummies YES YES YES YES YES YES YES YES 
Observations 645 645 645 645 694 694 694 694 
R-squared  0.304    0.322   
log likelihood -322.5  -2501  -279.4  -2460  
wald test:chi2(1) . . 3.57  . . 0.0836  
p-value . . 0.058    0.773  
Overidentification test   1.007 

(0.315) 
   2.268 

(0.132) 
 

Notes: Standard errors are clustered at household level and robust standard errors in parentheses. 
*** p<0.01, ** p<0.05, * p<0.1. 1 Reference category is newar.  
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Table 2.11.A. Marginal Effect (IV-Probit Estimation) 
  Ages 6 -10 Ages 11-15 Ages 16-18 
VARIABLES ALL BOYS GIRLS BOYS GIRLS BOYS GIRLS 
        
Remittance pc (in 1000s) 0.009*** 0.004 0.022*** 0.010** 0.001 0.012* 0.006 
 (0.003) (0.003) (0.006) (0.004) (0.008) (0.007) (0.009) 
Age  0.129*** 0.151*** 0.180* -0.123 -0.187 0.443 -1.482 
 (0.011) (0.057) (0.093) (0.143) (0.218) (1.636) (1.601) 
Age squared  -0.007*** -0.008** -0.010* 0.003 0.004 -0.017 0.040 
 (0.000) (0.003) (0.006) (0.005) (0.008) (0.048) (0.047) 
Education of HH head 0.016*** 0.009*** 0.021*** 0.005 0.012** 0.037*** 0.026*** 
 (0.002) (0.002) (0.004) (0.003) (0.005) (0.007) (0.006) 
HH head age -0.000 -0.000 -0.002 -0.000 -0.001 0.004** 0.002 
 (0.001) (0.001) (0.001) (0.001) (0.002) (0.002) (0.002) 
Female headed HH 0.044* 0.039** 0.008 -0.011 0.097** 0.119* 0.095 
 (0.023) (0.018) (0.036) (0.036) (0.047) (0.065) (0.080) 
Children <5 -0.056*** -0.022*** -0.046*** -0.019* -0.086*** -0.041 -0.124*** 
 (0.008) (0.008) (0.013) (0.011) (0.016) (0.028) (0.030) 
Children  6 -18 -0.003 -0.006 -0.020** 0.017* 0.021* 0.002 0.011 
 (0.006) (0.005) (0.008) (0.009) (0.013) (0.016) (0.015) 
HH members>18 yrs 0.041*** 0.013** 0.047*** 0.037*** 0.066*** 0.034* 0.030* 
 (0.006) (0.006) (0.012) (0.009) (0.013) (0.019) (0.016) 
Distance to primary school -0.002*** -0.001*** -0.001* -0.002*** -0.001* -0.001 -0.002*** 
 (0.000) (0.000) (0.000) (0.000) (0.001) (0.001) (0.001) 
Own agricultural land 0.076*** 0.021 0.107*** 0.074** 0.104** 0.133** -0.101 
 (0.021) (0.021) (0.036) (0.032) (0.047) (0.064) (0.063) 
No. of rooms per person 0.047* 0.081*** 0.060 0.089** 0.035 -0.033 0.009 
 (0.027) (0.031) (0.058) (0.043) (0.059) (0.063) (0.068) 
House has a toilet 0.125*** 0.041*** 0.108*** 0.034 0.252*** 0.181*** 0.184*** 
 (0.016) (0.016) (0.027) (0.023) (0.035) (0.052) (0.051) 
High caste1 -0.027 -0.108 0.043 -0.119 0.030 0.027 -0.070 
 (0.032) (0.067) (0.050) (0.074) (0.059) (0.086) (0.079) 
Indigenous group1 -0.137*** -0.123* -0.076 -0.258*** -0.054 -0.169** -0.131 
 (0.035) (0.068) (0.058) (0.087) (0.063) (0.085) (0.082) 
Muslim 1 -0.331*** -0.217* -0.125 -0.534*** -0.405*** -0.557*** -0.371*** 
 (0.051) (0.119) (0.085) (0.122) (0.098) (0.073) (0.032) 
Madhesi 1 -0.252*** -0.168* -0.171** -0.358*** -0.257*** -0.316*** -0.332*** 
 (0.045) (0.101) (0.082) (0.116) (0.088) (0.102) (0.049) 
Low caste1 -0.240*** -0.192* -0.092 -0.345*** -0.252*** -0.269*** -0.290*** 
 (0.045) (0.105) (0.074) (0.113) (0.084) (0.104) (0.061) 
Rural -0.025 -0.034* -0.039 -0.001 -0.024 0.029 -0.002 
 (0.020) (0.018) (0.033) (0.029) (0.042) (0.063) (0.060) 
Eastern -0.059** -0.088** -0.069 -0.114*** -0.031 -0.022 0.012 
 (0.025) (0.040) (0.046) (0.043) (0.051) (0.075) (0.070) 
Central -0.146*** -0.112*** -0.125*** -0.156*** -0.165*** -0.118* -0.140** 
 (0.022) (0.034) (0.040) (0.039) (0.048) (0.067) (0.061) 
Midwest -0.127*** -0.093* -0.071 -0.249*** -0.106 -0.135 -0.161** 
 (0.031) (0.049) (0.058) (0.063) (0.066) (0.094) (0.067) 
Farwest -0.146*** -0.078 -0.166** -0.205*** -0.179** -0.146 -0.028 
 (0.037) (0.054) (0.075) (0.069) (0.076) (0.093) (0.081) 
Observations 6,514 1,368 1,340 1,287 1,180 645 694 
Notes: Standard errors are clustered at household level and robust standard errors in parentheses. 
*** p<0.01, ** p<0.05, * p<0.1. 1 Reference category is newar.  
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Appendix 

Table 2.A.1. Descriptive Statistics of Key Variables 
Variables  Mean std. dev Min Max 

 
Currently attending school 0.735 0.442 0 1 

Remittance receiving HH 0.250 .433 0 1 

Per capita remittance (in 1,000 rupees) 1.908 8.371 0 190 

Age 11.731 3.713 6 18 

Age squared  151.407 89.401 36 324 

Children under 5 0.817 1.079 0 10 

Children 6 – 18 1.948 1.449 0 13 

No. of Adult > 18 yrs old 2.526 1.415 0 13 

HH head’s years of schooling 3.166 4.23 0 15 

Female-headed HH 0.165 0.371 0 1 

Own agricultural land 0.782 0.413 0 1 

Dwelling size (rooms per person) 0.626 0.386 .077 4 

Dwelling has a toilet 0.412 0.492 0 1 

Distance to primary school 8.843 20.363 0 240 

High caste 0.327 0.469 0 1 

Newar 0.079 0.271 0 1 

Indigenous group 0.323 .467 0 1 

Madhesi  0.093 0.291 0 1 

Muslim  0.059 0.236 0 1 

Dalit  0.111 0.314 0 1 

Rural 0.757 0.429 0 1 

Eastern 0.219 0.414 0 1 

Central 0.376 0.484 0 1 

Midwest 0.127 0.333 0 1 

Farwest 0.086 0.280 0 1 

Share of remittance-receiving HH at 

PSU level 

0.261 0.178 0 0.833 

Migrant’s age 7.99 14.70 0 70 

Observations 6,514 . .  
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Table 2.A.2. Correlation Table 

 

 

 

 

 

 

     farwest     0.0382   0.0934   0.0200  -0.0148  -0.0354  -0.0204   0.0648   0.0559   0.0113  -0.0743   0.1459

     midwest    -0.0014   0.0479  -0.0027  -0.0301  -0.0504  -0.0034   0.0340   0.0694   0.0495   0.0310   0.1145

     central    -0.0982  -0.2641  -0.0024   0.0187   0.0147  -0.0525   0.0206  -0.0295   0.0319   0.0268  -0.2013

     eastern    -0.0048  -0.0389  -0.0061  -0.0251   0.0332  -0.0249  -0.0296  -0.0398  -0.0067   0.0277  -0.0298

       rural     0.0812   0.1862  -0.0675  -0.3286   0.0125  -0.0098   0.1905   0.1102  -0.0362   0.2483   0.3891

    lowcaste     0.0110   0.0715  -0.0261  -0.1445  -0.0295   0.0199   0.0196  -0.0472  -0.0708  -0.0281  -0.0376

     madhesi    -0.0155  -0.0286  -0.0397  -0.0392  -0.0262  -0.0536   0.1001  -0.0046   0.0061   0.0140  -0.0293

      muslim     0.0122  -0.0140  -0.0457  -0.1061   0.0354  -0.0374   0.1776   0.0927   0.0697   0.0263  -0.1227

    hillindi     0.0056  -0.0210   0.0112  -0.1361   0.0167  -0.0212   0.0319   0.1044   0.0692   0.1034   0.0958

   highcaste     0.0473   0.0637   0.0322   0.2353  -0.0325   0.0551  -0.1505  -0.0779  -0.1017  -0.0693   0.1128

      toilet    -0.0209  -0.0425   0.1026   0.3813   0.0271   0.0204  -0.2482  -0.1048   0.0290  -0.2117  -0.1762

       proom    -0.0065   0.0021   0.1628   0.3461   0.0379   0.1109  -0.3412  -0.2896  -0.0743  -0.0699  -0.0130

     ownland     0.0627   0.1397   0.0184  -0.1074   0.0739  -0.0036   0.0659   0.1182   0.0392   0.1212   1.0000

         min    -0.0035  -0.0213  -0.0070  -0.1372   0.0251  -0.0407   0.0419   0.0278  -0.0204   1.0000

        adlt    -0.0949  -0.1089   0.0484   0.0087   0.3918  -0.2896   0.3473   0.2999   1.0000

        sib1    -0.0468  -0.0169   0.0174  -0.1042   0.0781  -0.0899   0.1117   1.0000

       child     0.0485   0.0035  -0.1703  -0.1343   0.0296  -0.0910   1.0000

    femaleHH     0.3947   0.2032  -0.0044  -0.1728  -0.1687   1.0000

     headage     0.0508   0.0191   0.1691  -0.2447   1.0000

     eduhead    -0.1492  -0.1014   0.0050   1.0000

         age     0.0018  -0.0353   1.0000

     net_psu     0.4027   1.0000

      memrem     1.0000

                                                                                                                 

                 memrem  net_psu      age  eduhead  headage femaleHH    child     sib1     adlt      min  ownland

     farwest     1.0000

                       

                farwest

     farwest    -0.0320  -0.1002   0.1804  -0.0582  -0.0675  -0.0744   0.0207   0.0302  -0.1628  -0.2385  -0.1173

     midwest     0.0397  -0.1133   0.0744  -0.0343   0.0065  -0.0641   0.0830   0.0967  -0.2022  -0.2962   1.0000

     central    -0.0068   0.0372  -0.0887  -0.0435   0.0512   0.0377  -0.0775  -0.1118  -0.4113   1.0000

     eastern    -0.0529  -0.0011  -0.1050   0.0984   0.0158   0.1124  -0.0460   0.0325   1.0000

       rural    -0.2399  -0.4159  -0.0333   0.0924   0.0539   0.0338   0.0748   1.0000

    lowcaste    -0.1304  -0.1074  -0.2461  -0.2437  -0.0881  -0.1133   1.0000

     madhesi    -0.0813  -0.1746  -0.2244  -0.2223  -0.0803   1.0000

      muslim    -0.1449  -0.1399  -0.1745  -0.1728   1.0000

    hillindi    -0.1355  -0.0835  -0.4826   1.0000

   highcaste     0.2420   0.2032   1.0000

      toilet     0.3704   1.0000

       proom     1.0000

                                                                                                                 

                  proom   toilet highca~e hillindi   muslim  madhesi lowcaste    rural  eastern  central  midwest
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Table 2.A.3 School Attendance Rate 
 All Boys Girls 

    
Nepal .730 .797 .662 
Urban .847 .875 .815 
Rural .692 .770 .613 
    
Remittance receiving HH .761 .843 .674 
Non-remittance receiving 
HH 

.720 .781 .657 

    
Development Region    
Eastern .744 .799 .684 
Central .683 .756 .612 
Western .842 .906 .775 
Mid West .694 .752 .634 
Far West .706 .789              .625 
    
Consumption Quintile    
1(poorest) .489 .594 .391 
2 .652 .750 .559 
3 .759 .817 .699 
4 .812 .848 .774 
5 .897 .922 .867 
    
Caste    
High Caste  .853 .895 .810 
Newar .881 .933 .831 
Indigenous group .708 .771 .642 
Low caste (dalit) .595 .698 .490 
Mulsim .462 .567 .363 
Madhesi .578  .696 .452 
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Table 2.A.4: Probit Regression (Including the instrumental variable as a regressor) 
 Full 

sample 
ages 6 -10 ages 11 -15 ages 16 -18 

Variables  Boys Girls Boys Girls Boys Girls 
        
Remittance receiving HH 0.238*** 0.171 0.294** 0.400*** 0.141 0.178 0.342** 
 (0.064) (0.154) (0.138) (0.141) (0.129) (0.161) (0.172) 
Age  0.461*** 1.302*** 0.860** -0.527 -0.657 0.888 -5.285 
 (0.038) (0.446) (0.396) (0.730) (0.718) (4.260) (4.508) 
Age squared  -0.025*** -0.071** -0.048* 0.013 0.016 -0.037 0.151 
 (0.002) (0.028) (0.025) (0.028) (0.027) (0.125) (0.133) 
Proportion of HH receiving 
remittances  

-0.019 0.155 0.200 -0.115 -0.205 0.449 -0.499 

 (0.152) (0.348) (0.316) (0.320) (0.307) (0.380) (0.398) 
HH head education 0.058*** 0.080*** 0.094*** 0.019 0.040*** 0.104*** 0.054*** 
 (0.008) (0.021) (0.019) (0.018) (0.015) (0.018) (0.018) 
HH head age -0.002 -0.004 -0.007 -0.003 -0.003 0.010* 0.002 
 (0.002) (0.006) (0.005) (0.006) (0.005) (0.006) (0.007) 
Female headed HH 0.225*** 0.489** 0.171 0.049 0.323** 0.351** 0.009 
 (0.076) (0.207) (0.151) (0.163) (0.153) (0.175) (0.191) 
Children under 5 -0.195*** -0.18*** -0.19*** -0.079 -0.28*** -0.108 -0.31*** 
 (0.026) (0.059) (0.053) (0.057) (0.052) (0.073) (0.093) 
Children 6 -18 -0.005 -0.052 -0.087** 0.092* 0.072* 0.009 0.030 
 (0.019) (0.042) (0.037) (0.048) (0.042) (0.042) (0.043) 
HH members >18 years old 0.144*** 0.115** 0.196*** 0.197*** 0.212*** 0.086* 0.086* 
 (0.021) (0.047) (0.051) (0.050) (0.043) (0.051) (0.044) 
Distance to primary school -0.006*** -0.01*** -0.004** -0.01*** -0.004* -0.002 -0.01*** 
 (0.001) (0.002) (0.002) (0.002) (0.002) (0.003) (0.003) 
Own agricultural land 0.218*** 0.130 0.428*** 0.268** 0.316** 0.316* -0.270 
 (0.065) (0.144) (0.125) (0.131) (0.136) (0.166) (0.185) 
House size (rooms per person) 0.262*** 0.719*** 0.373 0.716*** 0.121 -0.021 0.211 
 (0.087) (0.275) (0.254) (0.198) (0.169) (0.158) (0.193) 
House has a toilet 0.489*** 0.407*** 0.527*** 0.251** 0.855*** 0.496*** 0.440*** 
 (0.061) (0.156) (0.137) (0.124) (0.125) (0.139) (0.150) 
Observations 6,514 1,368 1,340 1,287 1,180 645 694 
Notes: Standard errors are clustered at household level and robust standard errors in parentheses. *** 
p<0.01, ** p<0.05, * p<0.1. 
Results on Caste and region dummies are suppressed. 
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 Table 2.A.5. Robustness Check – Marginal Effect (Remittance Receipt) 

 Main 
Specification 

Excluding 
Female 

headship 

Including 
consumption 

quintiles 
VARIABLES Marginal Effect Marginal 

Effect 
Marginal Effect 

Full Sample    

Remittance receiving HH 0.061** 0.068** 0.057* 
 (0.025) (0.024) (0.029) 
    
Boys 6 -10 
 

   

Remittance receiving HH 0.025 0.033** 0.017 
 (0.019) (0.014) (0.021) 
    
Girls 6 -10    
Remittance receiving HH 0.100*** 0.090** 0.092** 
 (0.048) (0.038) (0.041) 
    
Boys 11 -15    
Remittance receiving HH 0.054*** 0.04 0.059** 
 (0.028) (0.027) (0.026) 
    
Girls 11 -15    
Remittance receiving HH 0.024 0.047 0.001 
 (0.066) (0.061) (0.078) 
    
Boys 16 -18    
Remittance receiving HH 0.186* 0.231*** 0.202* 
 (0.096) (0.073) (0.096) 
    
Girls 16 -18    
Remittance receiving HH 0.022 0.012 0.052 
 (0.088) (0.079) (0.084) 
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Table 2.A.6 Robustness Check- Marginal Effect (Remittance per capita) 

 Main Specification Excluding female 
headship 

Including per capita 
consumption 
expenditure 

VARIABLES Marginal Effect  Marginal Effect Marginal Effect 
Full Sample    

Remittance per capita 0.009*** 0.010*** 0.008*** 
 (0.003) (0.002) (0.003) 
    
Boys 6 -10 
 

   

Remittance per capita 0.002 0.006** 0.003 
 (0.002) (0.003) (0.003) 
Girls 6 -10    
Remittance per capita 0.022*** 0.022*** 0.018*** 
 (0.005) (0.005) (0.006) 
    
Boys 11 -15    
Remittance per capita 0.009** 0.009** 0.009** 
 (0.004) (0.003) (0.004) 
    
Girls 11 -15    
Remittance per capita 0.001 0.006 0.002 
 (0.008) (0.006) (0.008) 
    
Boys 16 -18    
Remittance per capita 0.012** 0.016* 0.012* 
 (0.007) (0.006) (0.007) 
    
Girls 16 -18    
Remittance per capita 0.005 0.009 0.004 
 (0.020) (0.007) (0.008) 
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Table 2.A.5a. Robustness Check (Estimation w/out female headship) 
 ALL Ages 6-10 Ages 11-15 Ages 16-18 
VARIABLES  Boys Girls Boys Girls Boys Girls  
        
Remittance 
receiving HH 

0.332** 0.454* 0.547* 0.347 0.201 0.842*** 0.045 

 (0.136) (0.274) (0.316) (0.265) (0.274) (0.321) (0.291) 
Age  0.462*** 1.280*** 0.859** -0.527 -0.678 1.445 -4.638 
 (0.038) (0.446) (0.396) (0.729) (0.716) (4.154) (4.193) 
Age squared  -0.025*** -0.070** -0.048* 0.013 0.017 -0.053 0.128 
 (0.002) (0.028) (0.025) (0.028) (0.027) (0.122) (0.123) 
HH head 
education 

0.053*** 0.075*** 0.093*** 0.017 0.033** 0.094*** 0.055*** 

 (0.008) (0.020) (0.019) (0.017) (0.016) (0.016) (0.017) 
HH head age -0.003 -0.007 -0.008* -0.003 -0.004 0.009 0.004 
 (0.002) (0.005) (0.005) (0.006) (0.005) (0.005) (0.006) 
Children under 
5 

-0.194*** -0.188*** -0.196*** -0.078 -0.273*** -0.143* -0.310*** 

 (0.027) (0.061) (0.054) (0.058) (0.054) (0.075) (0.083) 
Children 6 -18 -0.003 -0.053 -0.083** 0.091* 0.073* 0.019 0.033 
 (0.019) (0.042) (0.036) (0.048) (0.042) (0.041) (0.043) 
HH members 
>18 years old 

0.134*** 0.098** 0.190*** 0.193*** 0.187*** 0.101* 0.055 

 (0.020) (0.046) (0.052) (0.050) (0.042) (0.054) (0.045) 
Distance to 
primary school 

-0.006*** -0.010*** -0.004** -0.008*** -0.004* -0.002 -0.007*** 

 (0.001) (0.002) (0.002) (0.002) (0.002) (0.003) (0.002) 
Own 
agricultural 
land 

0.221*** 0.143 0.427*** 0.268** 0.316** 0.271* -0.249 

 (0.065) (0.145) (0.126) (0.131) (0.137) (0.163) (0.163) 
House size 
(rooms per 
person) 

0.295*** 0.752*** 0.384 0.721*** 0.186 0.063 0.121 

 (0.087) (0.277) (0.253) (0.195) (0.171) (0.163) (0.169) 
House has a 
toilet 

0.488*** 0.418*** 0.528*** 0.251** 0.845*** 0.459*** 0.500*** 

 (0.061) (0.157) (0.138) (0.124) (0.127) (0.144) (0.136) 
        
Observations 6,514 1,368 1,340 1,287 1,180 645 694 
Likelihood 
ratio test: 
ρ=0  
(p-value) 

0.073 
(0.785) 

0.340 
(0.559) 

0.276 
(0.598) 

0.251 
(0.616) 

0.001 
(0.980) 

2.581 
(0.110) 

      0.827 
  (0.363) 

ρ -0.023 -0.102 -0.109 -0.096        -
0.004 

    -0.364       0.157 

        
Notes: Standard errors are clustered at household level and robust standard errors in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1. Results on Caste and region dummies are suppressed. 
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Table 2.A.6a Robustness Check (Estimation w/out female headship) 
 ALL Ages 6-10 Ages 11-15 Ages 16-18 
VARIABLES  Boys Girls Boys Girls Boys Girls  
        
Remittance per 
capita (in 
1000s) 

0.038*** 0.049** 0.097*** 0.046*** 0.022 0.042*** 0.026 

 (0.008) (0.022) (0.026) (0.014) (0.021) (0.015) (0.020) 
Age  0.446*** 1.237*** 0.790* -0.602 -0.654 1.707 -3.072 
 (0.038) (0.434) (0.405) (0.694) (0.706) (4.227) (4.242) 
Age squared  -0.024*** -0.068** -0.043* 0.017 0.016 -0.060 0.082 
 (0.002) (0.027) (0.025) (0.027) (0.027) (0.124) (0.125) 
HH head 
education 

0.051*** 0.065*** 0.091*** 0.025 0.035** 0.085*** 0.063*** 

 (0.007) (0.020) (0.018) (0.016) (0.016) (0.017) (0.016) 
HH head age -0.002 -0.005 -0.007 0.000 -0.003 0.010* 0.005 
 (0.002) (0.005) (0.005) (0.005) (0.005) (0.006) (0.006) 
Children under 
5 

-0.195*** -0.186*** -0.201*** -0.090* -0.276*** -0.108 -0.327*** 

 (0.026) (0.057) (0.052) (0.054) (0.052) (0.070) (0.080) 
Children 6 -18 -0.009 -0.056 -0.088** 0.084* 0.065 0.002 0.029 
 (0.019) (0.041) (0.036) (0.044) (0.042) (0.041) (0.041) 
HH members 
>18 years old 

0.134*** 0.097** 0.206*** 0.183*** 0.187*** 0.077 0.073* 

 (0.019) (0.044) (0.049) (0.044) (0.041) (0.047) (0.043) 
Distance to 
primary school 

-0.006*** -0.009*** -0.004* -0.008*** -0.004* -0.002 -0.007*** 

 (0.001) (0.002) (0.002) (0.002) (0.002) (0.003) (0.002) 
Own 
agricultural 
land 

0.260*** 0.201 0.418*** 0.323*** 0.341** 0.329** -0.252 

 (0.064) (0.142) (0.126) (0.124) (0.135) (0.160) (0.162) 
House size 
(rooms per 
person) 

0.161 0.672** 0.261 0.442* 0.113 -0.072 0.028 

 (0.099) (0.284) (0.261) (0.228) (0.197) (0.167) (0.186) 
House has a 
toilet 

0.442*** 0.364** 0.516*** 0.174 0.826*** 0.459*** 0.475*** 

 (0.061) (0.159) (0.141) (0.118) (0.130) (0.137) (0.139) 
Rural -0.089 -0.306 -0.182 -0.006 -0.094 0.058 -0.016 
 (0.071) (0.199) (0.162) (0.144) (0.139) (0.159) (0.160) 
Observations 6,514 1,368 1,340 1,287 1,180 645 694 
        
Exogeneity test  
(p-value) 

15.89 
(0.0001) 

       2.34 
    (0.125) 

0.58 
(0.444) 

11.61 
(0.0007) 

1.44 
(0.230) 

5.31 
(0.021) 

       0.55 
     

(0.457) 
        
Notes: Standard errors are clustered at household level and robust standard errors in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1. Results on Caste and region dummies are suppressed. 
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Chapter 3 

The Impact of Child Labor on School Attendance and 

School Attainment: A Case Study in Rural Nepal 

3.1. Introduction 

Child labor is a widespread phenomenon in developing countries with an 

estimated 218 million children between the ages of 5 and 14 years employed in some 

kind of economic activity (ILO, 2006). Nepal falls amongst the least developed countries 

with high incidences of child labor.13 According to the 1997 National Child Labor Survey 

42 percent of children between the ages of 5 and 14 were economically active in Nepal.14 

The 1998/99 Nepal Labor Force Survey reported that 40.9 percent of children aged 5-14 

were economically active with the proportion decreasing to 33.9 percent by 2007/08. 

Although child labor force participation has declined over the years, child labor is still a 

pervasive problem in Nepal with about one-third of all children still economically active.  

Child labor is widely believed to be harmful to children’s welfare and much of the 

concern over child labor is due to the belief that child labor has a detrimental effect on 

children’s health and human capital formation. Since human capital accumulation is 

fundamental to improving one’s quality of life, child labor can perpetuate poverty by 

                                                
13 Incidence of child labor in other South Asian countries: Bangladesh 14.4 percent (Bangladesh Bureau of 

Statistics 2002/03), India 5.36 percent (2001 Census), Pakistan 8.2 percent (1996), Sri Lanka 14.9 percent 

(1999). Source: http://www.ilo.org/legacy/english/regions/asro/newdelhi/ipec/responses/index.htm 
14 It excludes unpaid domestic work within the household. 
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hindering intergenerational mobility of children. To this effect, much of the early 

literature on child labor focused on determinants and its causes in trying to understand 

and prescribe possible solutions to the problem of child labor (See Basu (1999), Edmonds 

and Pavcnik (2005) and Edmonds (2007) for surveys of the theoretical and empirical 

literatures).  

Child labor and schooling decisions are joint outcomes of a single time allocation 

problem and are thus often seen as competing activities, where the main opportunity cost 

of attending school is the foregone income a child could have earned working at home or 

in the market. In the context of developing countries where children make significant 

economic contribution to their household’s income the opportunity cost of attending 

school can be substantial, especially for poorer households. For instance, Menon et al. 

(2005) estimate that children in rural Nepal contribute roughly 11 percent of the value of 

total agricultural production. Therefore, most of the studies that argue that there are 

negative consequences of child labor emphasize this trade-off between child labor and 

schooling, the belief that child labor displaces schooling.  

However, child labor and child schooling are not necessarily mutually exclusive. 

In most instances, excluding the worst form of child labor and full-time work, both child 

labor and schooling tend to be moderate-intensity activities such that child labor may or 

may not necessarily reduce time in school. Ravallion and Wodon (2000) in their study 

find only weak substitutability between child labor and child time in school. Patrinos and 

Psacharopoulos (1997) find evidence suggesting that child labor and enrollment were 

complementary activities. Furthermore child labor may actually make school more 
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affordable for the children by raising household income. As Jacoby and Skoufias (1997) 

point out child labor may insulate the household from shocks to parental labor income, 

which might otherwise force children to drop out.  

Similarly, the ILO Minimum Age Convention, 1973 (No. 138) states that 

“developing countries, whose economies, educational and administrative facilities are 

insufficiently developed, may initially permit children of 12-14 years of age to carry out 

light work of certain types and under certain conditions.” The statement implies that the 

main concern of the ILO is not child work per se, but child work that is detrimental to a 

child’s physical and/or mental health. It is likely that many children combine work and 

schooling. In the context of Nepal more than one third of the rural children combine both 

work and school and among those who attend school about 47 percent of them also 

work.15 Although child labor is widely perceived to have a negative effect on human 

capital accumulation, empirical evidence that rigorously quantifies the effect and 

consequences of child labor is limited.   

The purpose of this essay is to estimate the causal effect of child labor on 

schooling outcomes of children in rural Nepal.16 Despite being an important social and 

development issue, there is little empirical work on the effects of child labor in the 

                                                
15 These estimates are based on the 2003/04 National Living Standard Survey data, which is also the dataset 

used for this analysis.   
16 The term child labor used in this analysis does not encompass the worst forms of child labor. In the 

context of Nepal, worst forms of child labor includes works such as rag picking, prostitution, porter, brick 

making, etc.  
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context of Nepal.17 Identifying the effects of child labor is crucial in understanding the 

short-term and long-term effects of child labor and is fundamental to making effective 

policy. The aim of this study is to fill an existing gap in the empirical literature of child 

labor and schooling in Nepal. 

Most of the studies on child labor have focused largely on labor force 

participation of children, while neglecting the intensity of child work. As mentioned 

before, in the case of rural Nepal, many children combine both work and school 

suggesting that child work need not necessarily interfere with school attendance. 

However, given the time limit, at some point long work hours must trade-off with other 

uses of a child’s time. Therefore, I estimate the effect of child’s hours worked, instead of 

child labor participation, on his/her school attendance and school attainment. Here, for 

this analysis hours worked is defined broadly to include the number of hours worked in 

market and non-market activities within and outside the household as well as the number 

of hours worked on domestic chores within the household. I am interested in estimating 

whether substantial hours of work affect schooling and whether there is a threshold effect 

for hours of work. 

 For this analysis, I use a cross-sectional of data from rural Nepal. The data comes 

from the 2003/04 National Level Household Survey. The identification problem in 

estimating the causal effect of child labor on schooling is that these two decisions are 

                                                
17  Some of the empirical work related to child labor in Nepal are: Ray (2002) and Erasdo (2003) the effect 

of poverty and credit availability on child labor; Basu and Ray (2002) the collective model of household; 

Edmonds (2006) sibling differences in child labor; Menon et.al. (2005) the shadow wage of child labor in 

agricultural sector.  
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simultaneously driven by different confounding factors such as household income, family 

preferences, child characteristics, availability and quality of school, etc. All of these are 

likely to induce a negative (or positive) relationship between schooling and child labor. 

To abstract from these confounding factors, I use community level average daily 

agricultural wage for children and the distance to water source to provide variation in the 

demand for child labor. 

The findings of this essay indicate that the OLS parameters underestimate the 

effect of hours worked on schooling outcomes. The coefficients on two-stage least 

squares (2SLS) estimates appear to be considerably different from those obtained by 

OLS. The results from the 2SLS show that the effect of hours worked on schooling 

outcomes differ by demographic subgroups. For girl children in all age groups, hours 

worked adversely affect both the school attendance and the grade attainment. For boys, 

the results are significantly different. The results of this study suggest that working up to 

12.7 and 14.5 hours of work per week will have no adverse effect on the school 

attendance of boys aged 5-9 and aged 10-16 respectively.  Whereas, working less than 15 

hours a week has no detrimental effect on the grade attainment of older boys. I find no 

effect of hours worked on grade attainment for younger boys aged 5-9.   

The structure of the essay is as follows.  Section 2 discusses a brief review of 

empirical literature on child labor and schooling.  Section 3 describes the data with 

descriptive statistics on child labor and schooling. In section 4, I present the empirical 

strategy followed by discussion of the estimation results. The final section summarizes 

and provides concluding remarks. 
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3.2. Literature Review 

There is a large literature analyzing the relationship between child labor and 

schooling (See Brown et.al. (2001) and Edmonds (2007) for a more detailed survey of the 

empirical literature). Most of these studies consider child labor and schooling as a time 

allocation problem and focus largely on the socio-economic factors that simultaneously 

influence decisions of household on whether to send a child to school or to work or both. 

Hence, the interpretation of any correlation found between child work and schooling 

cannot be taken as causal. 

For instance, Patrinos and Psacharopoulos (1995) using the data on Paraguay 

show that factors that decreased the probability of school attendance and increased the 

probability of grade repetition amongst children also increased the probability of child 

labor. Ersado (2005) in his cross-country study examines various socio-economic factors 

affecting child labor and schooling in urban and rural areas. His study shows that poverty 

drives child labor in rural areas and improving access to credit can help alleviate child 

labor and encourage school enrollment in rural areas. Rosati and Rossi (2003) 

simultaneously estimate the school attendance decision and hours worked for Pakistan 

and Nicaragua. Similarly, Emerson and Souza (2007), using data from Brazil, estimate 

the impact of each parent’s education on school enrollment and child labor participation 

of their sons and daughters. They find that higher parental education increases the 

probability of school attendance and decreases the probability of child labor. They find 

that gender matters for the intra-household allocation of resources as the magnitude of 

impacts differ across fathers and mothers and across sons and daughters.        
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Ravallion and Woodon (2000) in the case of rural Bangladesh show that an 

exogenous change in school price caused by school incentive programs such as Food-for-

Education led to an increase in school attendance and a reduction in child labor. 

However, their empirical study showed that the education subsidy increased schooling by 

far more than it reduced child labor, suggesting only a weak substitution between 

schooling and child labor.  Much of the earlier literature on child labor and schooling, 

including the studies mentioned above, have examined the correlation between child 

labor and schooling, rather than the causal relationship.  

There have been some empirical studies that have estimated the direct effect of 

child work on education outcomes, although in most of these analyses possible selection 

into child work is not accounted for, therefore, the interpretation of results are only 

suggestive. Previous empirical literature include the studies of Patrinos and 

Psacharopoulos (1997) on Peru, Akabayashi and Psacharopoulos (1999) on Tanzania, 

Heady (2003) on Ghana, Ridao (2001) on Bangladesh. The general consensus that 

emerges from the results of these studies is that child labor adversely affects human 

capital accumulation with the exception of the work of Patrinos and Psacharopoulos 

(1997).  

For example, using time-log data of children from a Tanzanian household survey, 

Akabayashi and Psacharopoulos (1999) observe a trade-off between hours of work and 

study. They find that hours worked negatively affect reading and mathematical skills 

caused by reduction in human capital investment activities. Heady (2003) observes on 
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Ghanaian data that child work has relatively little impact on school attendance but has a 

substantial effect on learning achievement in the key areas of reading and mathematics.  

Ridao (2001) estimates the effect of working while in school on school progress 

for rural Bangladesh, where school progress is measured by transition to secondary 

school. He finds that working while in school has a negative effect on school progress, 

with children who are more likely to work suffering the most from working.  

However, Patrinos and Psacharopoulos (1997) in their study of Peru do not find 

support for the detrimental effect of child labor on schooling progress. Their study 

suggests that it is possible for children to work and attend school with no negative effect 

on their schooling progress. The authors point out that one possible explanation for the 

reason that children can combine work and school without detrimental effect is that child 

work generates enough income to cover incidental school expenses thus making it 

possible to afford to attend school.  

 There is a growing empirical literature estimating the causal effects of child labor 

using instrumental variables strategy. Boozer and Suri (2001) in their study use regional 

variation in rainfall as a source of exogenous variation in child labor. They find that an 

hour increase in child labor leads to 0.38 hour decrease in schooling. Beegle et. al. (2004) 

using a panel data on Vietnam examine the impact of child labor status on school 

attendance and educational attainment five years after they are observed. Using 

community-level rice prices and community disasters as instruments to identify child 

work in the base year, their study find a significant negative effect of child labor on 

school attendance and educational attainment. Gunnarsson et. al. (2006) estimate the 
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effect of child labor on cognitive ability, measured by math and language test scores for 

the 3rd and 4th graders, in 11 Latin American countries. They rely on the cross-country 

variations in the starting age for schooling and other variations in the legal environment 

as instruments to identify the effect of child labor. Correcting for possible endogenity of 

child labor, their estimated coefficient on child labor become more negative.  

Ray and Lancaster (2005), using data from 7 countries, estimate the impact of 

child labor on different schooling outcomes. They instrument for child labor with 

household income, assets, and community infrastructure such as radio, telephone, and 

access to water and electricity. Their findings indicate that, for most countries in the 

analysis, child labor has a negative impact on schooling outcomes. However, their 

assumption that household income, assets, and community infrastructure satisfy the 

exclusion restriction in the schooling equations, i.e., the instruments have no direct effect 

on schooling, is questionable. Berezza et. al.(2009) using data from Brazil estimates the 

impact of child labor on test scores for students in the 4th and 8th grade. They use the 

average wage for unskilled male labor in the state as instrument to control for the 

endogeneity of child labor.  

3.3. Data Description 

I use the same cross sectional household survey data, from NLSS-II, as in essay 1. 

Along with the information at the household level, the survey also provides information 

at the community level for rural and urban community separately. Detailed community 

questionnaire was administered only in rural areas and some of the data used for the 

analysis such as school characteristics and community level wages are only available for 
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rural areas. Therefore, for the analysis, I limit my sample to children of ages 5-16 from 

rural households.18 The sample consists of 4,720 children, of whom 2,400 are boys and 

2,320 are girls. The analysis is based on resident children only, as work and schooling 

information on non-resident children are not provided in the survey. 

 3.3.1. Education 

As discussed in essay 1, the education system in Nepal is organized along five 

levels: pre-primary or early childhood education; primary education, which goes from 1st 

to 5th grade; secondary education which is divided into three sub-categories, lower 

secondary education (6th to 8th grade), secondary education (9th and 10th grade), and 

higher secondary education (11th and 12th grade). Promotion to the next grade is based 

on student performance, conditional on passing a comprehensive examination at the end 

of each academic year.19 While primary education is free of charge in government 

schools for all children, it is not mandatory and although primary education officially 

starts at age 6, in practice there is a wide variation in the age at which children start 

school.20  

There has been a substantial increase in net school enrollment at primary level, 

with enrollment rates increasing from 56.7 percent in 1996 to 72.3 percent in 2004, while 

net lower secondary enrollment rate increased from 21.7 percent to 30.5 percent during 

                                                
18 The children Act of 1992 (Nepal) defines a child as a person below the age of 16 years and states that a 

child who has not attended the age of 14 shall not be employed in any work as laborer.  
19 Students are required to obtain at least 32percent in each subject in the examination. 
20 Although primary education is provided free of cost by the government, in some cases students might 

have to pay school/admission fees, buy textbook and school uniforms.   
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the same period (Refer to Table 2.3.1 in essay 1). The percentage of children enrolled in 

secondary and higher secondary schooling saw a modest increase from 11.9 percent to 

15.9 percent and from 3.4 percent to 9.2 percent, respectively. Still, about 27 percent of 

all primary school age children were out of school in 2004. High level of gross primary 

enrollment rates (over 100 percent) imply that a high number of over-aged children are in 

primary school, which could be due to high level of grade repetition caused by poor 

academic performance or due to a late start in schooling. Boys consistently have higher 

enrollment rates at all levels of schooling. Although there have been improvement in 

girls’ enrollment rates over the two survey periods, substantial gender gap in enrollment 

still exists. High level of primary enrollment rates and low level of secondary enrollment 

rates imply that dropout rates are high in Nepal. According to the Department of 

Education estimates, only half of those who enroll complete primary school. 

Figure 3.1 shows the attendance rates for grades 1 through 5 by age. The data 

indicates that there exist a substantial number of over-aged and some under-aged children 

in different grades. For instance, among six years old children, about 43 percent of them 

are enrolled in the correct grade (grade 1) with about 14.5 percent of them being ahead of 

their age cohort, mostly attending grade 2.  For children aged seven, only about 27 

percent of them are grade congruent with almost one third of them lagging behind by one 

grade.  The graph also reveals that the age-grade distortion/dispersion increases with 

grade level. For children aged 8, 9, and 10, the above graph indicates that only 23.1 

percent, 18.1 percent and 15.5 percent of them are age-grade congruent respectively. 

Almost 49 percent of children aged 8 are lagging behind by one grade or more, with the 



71 

 

proportion increasing to almost 59 percent and 64 percent for children aged 9 and 10, 

respectively.  

Figure 3.2 shows the secondary school attendance rates by age and we see a 

similar pattern of substantial proportion of over-aged children in different grades.  

3.3.2. Measure of School Attainment 

Studies on human capital accumulation often distinguish between time spent on 

schooling and schooling attainment. Time spent in school, often measured by school 

enrollment/attendance or years of schooling, is considered a poor measure of learning in 

school and thus might not be an ideal measure for studying the potential negative impact 

of child labor on schooling outcomes. For instance, Ravallion and Wodon (2000) in their 

study of Bangladesh show that child labor and school attendance are not mutually 

exclusive such that it is possible that child labor does not alter school 

enrollment/attendance. However, child labor could adversely affect schooling 

attainment/learning by limiting the time a child could spend on homework or leaving a 

child too tired to make efficient use of time in school (Orazem and Gunnarsson 2004). 

Studies on wages and earnings have shown that it is cognitive achievement or highest 

grade attained not years of schooling that matter for earnings. 

Therefore, to measure the impact of child labor on schooling, two different 

measures of schooling are used: school attendance and school attainment. School 

attendance reflects the time input into schooling, whereas school attainment is used as a 

measure of actual human capital accumulation. Since Nepal is a developing country, 

universal primary education is still a major development challenge and an important 
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educational policy goal for the country.  Therefore, in the context of a developing country 

like Nepal school enrollment/attendance still provides an important measure of 

educational outcome. School attendance is a binary variable that takes a value of 1 if a 

child is currently attending school and 0 otherwise.  

Schooling attainment is often measured by highest grade attended, years of 

completed schooling or test scores. However, given that the sample age is younger and 

still in school, highest grade attended cannot be used and test scores are not collected in 

this survey. Orezam and Gunnarsson (2004) suggest using the grade level children are 

currently attending relative to their age as a measure of learning and schooling attainment 

as it allows for variation in measures of schooling success even within samples based on 

the same grade as the most successful students are those who attained the given grade at 

the youngest age. Since progression to the next grade level requires children to pass a 

comprehensive examination implies that children attending a certain grade must have 

established a minimum threshold level of human capital that qualified them to be 

promoted from their previous grade level. Therefore, schooling-for-age (SAGE) variable 

is used as a measure of school attainment. This measure has been frequently used in the 

literature as a measure of schooling progress and educational attainment, when the 

sample age is younger.21 SAGE measures school attainment relative to the child’s age i.e, 

it measures age-grade distortion in schooling progress and is given by:  

                                                
21 Some of the empirical work that have used SAGE variable are Patrinos and Psacharopoulos (1996, 

1997), Ray and Lancaster (2003). 
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 Where educationih represents the current grade level for child i in household h; 

entry represents the official school entry age, which is at age 6 for Nepal; and age 

represents the age of the child.  

Since this study uses the children of ages 5-16 years, entry age of 6 year cannot be 

used for the whole sample in constructing the SAGE variable. Using entry = 6, SAGE 

will take negative value for children aged 5 years old and infinite for 6 years old children. 

Therefore entry should be less than the minimum age of children considered in the 

sample. Hence, entry = 4 is considered for children aged 5 and entry= 5 is considered for 

children aged 6 and above in constructing SAGE variable. 

SAGEih=1 indicates that a child’s school progression is normal i.e, child is in the 

correct grade for his/her age; 0 <SAGEih <1 indicates delay in school progression i.e, 

child is falling behind his/her correct grade which could be due to grade repetition or late 

entry into schooling, and SAGEih>1 implies accelerated progress such that the child has 

above normal educational attainment. According to this SAGE measure, about 27 percent 

of the children that are attending school are in the correct grade their age (i.e., SAGE=1). 

Additionally, about 64.5 percent of children are falling behind (0<SAGE<1) with nearly 

8 percent of them being ahead of their age cohort (SAGE>1).  

Figure 3.3 shows the percentage of children attending school and the percentage 

of children experiencing delay in schooling by age according to the SAGE measure. 

Figure 2 illustrates that about 73 percent of 6-year old children are attending school 
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compared to about 85 percent for children aged 10. There is a large decline in school 

attendance rate after age 10, with only about 60 percent of children aged 16 still attending 

school. In terms of children experiencing some delay in schooling, about 50 percent of 

children aged 7 that are currently attending school are falling behind in grade. This 

percentage increases with age with 89 percent of children aged 16 that are currently 

attending school experiencing some delay. Low level of school attendance at early ages 

implies that one of the reasons for delay in schooling is late matriculation.    

3.3.3. Child Labor 

The NLSS-II classifies work activity into six different categories: wage 

employment in agricultural sector; wage employment in non-agricultural sector; self-

employment in agricultural sector; self-employment in non-agricultural sector; extended 

economic activity; and domestic work. Extended economic activity includes all activities 

that cannot be classified under agricultural or non-agricultural sectors such as 

fodder/firewood collection and fetching water whereas domestic work includes activities 

such as cooking, cleaning, or taking care of younger siblings. For each household 

member over the age of 5, the NLSS-II reports hours worked during the last 12 months 

and the last seven days (reference week) in these different types of activities.  

 For this analysis, child labor is defined as the total hours spent working in the 

above mention six categories. The data presented below are based on children’s work in 

the reference week. Most children who work are engaged in activities within their own 

household. Table 3.1.A below shows incidence of different work activities by age and 

gender. Majority of children are involved in household owned farm activities (35.4 
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percent), followed by domestic work (22 percent) and extended economic work (10.2 

percent). Girls are disproportionately represented in domestic work with almost 39 

percent of them involved in domestic work whereas only 6.0 percent of boys carry out 

domestic work.  The proportion of children working and the gender disparity in work 

increases with age. Almost 23.5 percent of the children aged 5 to 9 were working, 

whereas this proportion increases to 67.1 percent for the children in age group10-14 and 

to 83.9 percent for children in higher age group 15-16. Among children aged 5-9, there 

were 13.1 percent more girls working than boys with this gender disparity increasing to 

20 percent for children aged 10-14 and to 16.8 percent for children aged 15-16. Higher 

gender disparity in incidence of child work is due to higher representation of girls in 

domestic work. Excluding domestic activities from child work almost completely 

eliminates the gender disparity in child work.22   

An important indicator of the intensity of child labor is the time spent on work 

activities. The survey provides information on the hours spent on different activities by 

children aged 5 and above in the week preceding the survey. Table 3.2.B shows 

information on hours worked in different work activities in the reference week. If work is 

defined as the sum of all work activities then on average a child spends 24.0 hours a week 

working with girls investing more hours than boys. Both the intensity, in terms of hours 

worked, and gender disparity in intensity increases with age.  Furthermore, there is also a 

wide variation in work hours between different work activities and between genders. On 

average children working outside of their own household for wages both in agriculture 

                                                
22 Gender disparity in child work decreases to 2.2percent to 3.2 percent for different age groups.  
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and non-agriculture sectors work more hours than children working in similar sectors 

within their own households without wage. Boys spend, on average, longer hours in non-

agricultural activities both paid (41.5 hours per week) and unpaid (27.2 hours per week) 

than girls (38.8 hours per week for paid and 13.5 hours per week for unpaid). On the 

other hand, girls spend longer hours in agricultural activities both paid and unpaid 

compared to boys.  

3.3.4. Child Labor and Schooling 

 Table 3.2 shows child time allocation between different activities. About 32 

percent of children aged 5-16 combine work and schooling with the proportion being 

slightly higher for girls. Almost 18 percent of the children in the reference age group only 

worked with about 40 percent of them only attending school. The proportion of children 

combining work and school is increasing in age with this proportion increasing from 12.8 

percent for children aged 7 to about 43 percent for children aged 16.   

3.4. Econometric Methodology 

To estimate the impact of child labor on schooling following model is estimated.  

         (1) 

Where, Sih is the schooling outcome for child i in household h; CLH is a measure 

of child labor; and, Xih is vector of control variables, which includes individual, 

households and demographic characteristics and εih is the random disturbance term.  As 

mentioned earlier, for this analysis two measures of schooling are used: school 

attendance and school attainment. School attendance is a dichotomous variable, which 

takes a value of 1 if a child is reported to be currently attending school and 0 otherwise. 
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School attainment is measured by schooling-for-age (SAGE) variable, which measures 

schooling attainment relative to child’s age.  

 The variable used to measure child labor is the number of hours worked by a child 

in the reference week. Here,  and  are the parameters of interest, where  represents 

the impact of hours worked on school attendance/school progress while  captures the 

non-linear effects of hours worked. Inclusion of the quadratic term allows us to calculate 

the threshold effect, if any, of number of hours worked on schooling. If both  and  

are negative  (positive) then there is no threshold effect and any number of hours worked 

will negatively (positively) affect schooling outcomes. Whereas, a positive  and a 

negative  implies that some positive number of work hours is beneficial for schooling 

but the effect becomes negative with higher number of hours worked. On the other hand, 

if  is negative and is positive, then any number of hours worked is harmful for 

schooling but the marginal effect of work hours decreases with more hours. The critical 

value of child work hours at which the effect of child work reverses direction is given by 

    

where,  and  are the estimated coefficients of CLH and CLH2.  

3.4.1. Control Variables  

Control variables included in the analysis consists of child’s individual 

characteristics such as age, age squared, gender and whether the child is a son/daughter of 

household head and household structure measured by number of children under the age 
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of 5, number of children aged between 5 and 16 years, and number of adults (age 17 and 

above) in a household. Household head’s level of education and age and an indicator 

variable for female-headed household are also included in the analysis.  

Family’s socio-economic status is an important determinant of schooling as well 

as child work. Availability of financial resources influence household’s capacity to invest 

in child schooling as it reflects household’s ability to incur costs associated with 

schooling. Therefore, I include a variable to measure the wealth status of the household. 

Wealth of a household is proxied by asset score constructed using principal component 

analysis.23 Distance to primary school and the total number of secondary school (grades 6 

to 10) in a village are included as measures for the supply-side variables of schooling.  

Dummy variables for castes (indigenous group, madhesi, muslim, and dalit 

(untochable)) are also included in the estimations. In Nepal, social class division is based 

on the Hindu caste system. Many groups belonging to lower caste stay poor because of 

caste-bias that has traditionally confined the low untouchable castes to the lowest paying 

menial jobs with restricted access to common resources, and government and public 

services. Some ethnic and religious minorities and indigenous groups have also faced 

similar discriminations. In addition, regional indicators are included in the estimation. For 

administrative purposes, Nepal is divided into five regions: Eastern, Central, Western, 

Mid Western, and Far Western.  

  While estimating equations (1) there are a few econometric issues that need to be 
                                                
23 The variables used to construct the asset score includes a number of housing characteristics such as 

number of rooms, area of the house, materials used for the walls, roof, and floor, type of toilet, and 

ownership of durable goods such as radio, bicycle, agricultural equipments.  
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addressed. Previous studies that have examined the relationship between child labor and 

schooling outcomes have identified the possibility of an endogeneity problem between 

the two outcomes of interest (see Heady (2003), Gunnarsson et. al. (2006)). The potential 

problem that might bias the estimates is the existence of unobserved factors that affect 

both schooling and child work. For instance, if unobserved variables, such as child ability 

or household preferences, affect child’s schooling outcome and child hours worked, then 

child hours worked will be correlated with the error term in the schooling equation. i.e., 

CLHih is correlated with the error term , in which case the model can lead to biased 

estimates of child hours worked. Furthermore, here the direction of causality can go both 

ways. On the one hand, children who work or work more hours might have fewer hours 

to devote towards schooling or studying and doing homework leading to lower school 

achievement. On the other hand, poor academic achievement might lead children to drop 

out of school and start working.   

Therefore, to account for the potential endogeneity problem associated with child 

labor I estimate the following system of equations implementing an instrumental 

variables technique.  

                                              (2) 

                                   (3) 

 

with the assumption that . To estimate the model presented above, I run series 

of OLS regressions (ignoring the potential endogeneity concern) and a series of two-stage 
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least squares IV regressions to capture the effect of child hours worked on schooling 

outcomes. 

3.4.2. The Instruments 

Instrumental variables are a set of exogenous variables, Z, that are correlated with 

child hours worked variable but uncorrelated with the unexplained component of 

schooling. Therefore, identification of the effect of child hours worked on schooling 

depends on finding appropriate instruments that explains the variation in child hours 

worked but do not directly affect child schooling.  

Since children are engaged in both agricultural work and household (domestic) 

work, I introduce instruments to proxy for demand for child work in agricultural work as 

well as demand for household work. To proxy for demand for agricultural work, I use 

instrument that provides a measure of child labor market condition. The instrumental 

variable used is the community level average daily child wage in agricultural sector in the 

community. Community level average child wage provide a measure of prevailing local 

labor market conditions and the demand for their labor. Variation in local child labor 

market condition is independent of unobserved factors such as family preferences and 

child ability that affect schooling. Therefore, it is likely to affect the probability of child 

work and the number of hours worked but not schooling.  

In addition to average daily child wage, I use household’s distance to drinking 

water source as an additional instrument to proxy for domestic work. In rural parts of 

Nepal, majority of the households do not have access to private piped water supply.24 

                                                
24 In my sample only about 7 percent of the rural children had access to piped water supply. 
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Most of these households collect water from public standpipe or local stream/river with 

household members spending considerable amount of time collecting water, depending 

on how far they are from the water source. Therefore, distance to water source is likely to 

increases domestic burden for a household, without directly affecting children’s 

schooling decision.  

For the non-linear endogenous variable, CLH2, I use the square terms of the 

instruments, i.e., square of average daily child wage and square of distance to water 

source as an instrument for CLH2. Provided that the instruments are uncorrelated with the 

error term in equation (3), any function of the instruments will also be uncorrelated with 

the error term. These set of fours instruments are employed in all instrumental variable 

regressions.  

 Appendix Table 3.A.1 presents the descriptive statistics of the variables used in 

the estimations. 

  3.5. Estimation Results 

The full sample is stratified by gender and separated into two different age 

groups: the younger age group, ages 5-9, and the older age group, ages 10-16. Separate 

models are estimated for children in these two age groups by gender.  

3.5.1. Results of OLS estimation 

 Tables 3.3 and 3.4 present the results from the OLS regressions for school 

attendance and school attainment for the whole sample as well as for the sub-samples. 

For the full sample of boys and older boys, the coefficient estimate of CLH and CLH2 are 

both negative, which implies that the effect of hours worked on school attendance and 
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school attainment is negative and does not change with an increase in hours worked. 

However, for younger boys, the coefficient estimate of CLH is positive while its square 

term is negative, suggesting an inverted U-shaped relationship between child’s work 

hours and school attendance/school attainment. That is, initially, there is a positive 

relationship between hours worked and school attendance/school attainment. However, 

beyond a certain threshold, increment in hours worked is associated with a decline in 

school attendance and school attainment. For younger boys, the turning point at which 

child work starts to negatively impact school attendance and school attainment is at 5 and 

9 hours of work per week, respectively.  

For girls, hours worked negatively affect both school attendance and school 

attainment. In terms of magnitude, the negative effect of hours worked is greater for girls 

than for boys. For older boys, increment in hours of work by 10 hours a week reduces the 

probability of school attendance by about 6 percent. Whereas, for girls in the same age 

group, an increment of work hours by 10 hours a week leads to a decrease in the 

probability of school attendance by 12 percent and by 10 percent for younger girls. In 

terms of school attainment, an increase in hours worked by 10 hours a week reduces the 

school attainment (or increases the probability of lagging behind in grade) by 4 percent 

for older girls and by 2 percent for older boys. However, as mentioned above, child’s 

schooling outcomes and hours worked are likely endogenous in the OLS regression.  

3.5.2. Two-Stage Least Squares (IV) Estimation Results  

Before discussing the next estimation results, I discuss some of the diagnostic 

tests performed, namely the Hausman specification test and the Hansen J-test for over-
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identification restrictions. The Hausman test evaluates the significance of an estimator 

versus an alternate estimator. The over-identification test determines the validity of the 

instruments used to estimate the equations.  

The Hausman specification test is a statistical test to determine the endogeneity of 

one or more independent variables. Consider two estimators of b, namely b0 obtained 

with OLS, and b1 obtained with instrumental variables.  Under the null hypothesis of the 

Hausman test, both b0 and b1 are consistent. Under the alternate hypothesis, only b1 is 

consistent. Test statistics for the endogeneity test is reported at the bottom of Tables 3.5 

and 3.6. In the second stage estimation of school attendance (Table 3.5), with daily 

average child wage, distance to water source and their squares as instruments, the null 

hypothesis of exogeneity of CLH and CLH2 cannot be rejected for the sample of younger 

boys and girls.  

When estimating the second stage school attainment equation (Table 3.6), the null 

hypothesis of exogeneity of the two regressors, CLH and CLH2, is rejected for the 

subsamples of younger girls (ages 5-9) and older boys and girls (ages 10-16). However, the 

null hypothesis that the CLH and CLH2 are exogenous is not rejected for the subsample of 

younger boys (ages 5-9).  

Next, I discuss the over-identification test. The over-identification test determines 

the validity of the additional instruments used to estimate the endogenous regressors – in 

the first-stage of the 2SLS. When the number of instruments excluded from an equation 

is greater than the number of included endogenous variables in the model, the equation is 

over-identified. A test of overidentifying restrictions regresses the residuals from the 
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2SLS regression on all instruments. Under the Hansen J-test, the null hypothesis is that 

the instruments are valid i.e., instruments are uncorrelated with the error terms. In all the 

samples, the null hypothesis cannot be rejected, which confirms the validity of the first-

stage instruments. Results of the Hansen J-test for overidentifying restrictions are 

presented at the bottom of Tables 3.5 and 3.6. 

First stage regression results for the different subsamples are presented in Tables 

3.A.2, 3.A.3, and 3.A.4 in Appendix. For both CLH and CLH2, the F test of the included 

instruments are all above 12, indicating that they are jointly strongly correlated with the 

endogenous variables in all the subsamples. F-test statistics are also reported at the bottom 

of Tables 3.5 and 3.6. The daily average child wage and its square are positively 

associated with CLH and CLH2. As expected higher wages is likely to increase the 

number of hours worked by children. Similarly distance to water source is also positively 

associated with CLH and CLH2.   

Tables 3.5 and 3.6 present the results of the second stage IV estimation for school 

attendance and school attainment, respectively. In estimations of both school attendance and 

school attainment, for the subsamples of girls in both age groups, the IV estimates of 

hours worked and hours worked square retain the same signs but the coefficients are 

higher than the OLS estimates. An increase in hours worked by 10 hours a week 

decreases the probability of attending school by about 37 percent for older girls and by 

about 17 percent for younger girls. For the sample of younger girls in school attainment 

estimates, both CLH and CLH2 are statistically insignificant. However, a test of joint 
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significance of CLH and CLH2 is highly significant.25 These IV results suggest that for 

girls, hours worked have a negative effect on both school attendance and school 

attainment.  

 For boys, the results of IV estimates are significantly different from the OLS 

results. In the case of full sample of boys and the subsample of older boys, the 

coefficients on hours worked are now positive. Contrary to the results found for girls, for 

boys, the negative effect of hours worked starts only after a certain hours of work. 

According the IV estimates, the negative effect of hours worked on school attendance 

starts at 12.7 hours a week for younger boys, which is higher than the turning point 

estimated by OLS (5 hours a week). For the older boys the turning point where the 

incremental impact of child hours worked on school attendance become a negative is 14.5 

hours a week. Similarly, the effect of child hours worked on school attainment becomes 

negative after 15 hours of work a week for older boys. For the sample of younger boys in 

school attainment estimates, both CLH and CLH2 are statistically insignificant. A test of 

joint significance of CLH and CLH2 is also insignificant; indicating that for younger boys 

hours worked has no effect on school attainment. This is probably because in my sample, 

only about 17 percent of the boys in the younger age group them work, with only about 7 

percent of them working more than an hour a day.   

In all the estimations, the coefficient estimates on the control variables have the 

expected signs. In the analysis, size of a household is disaggregated by the number of 

                                                
25 Joint test that the coefficients on CLH and CLH2 are zero is rejected at 1percent significance level. 

(χ2(2)=18.13, p-value=0.0001)  
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infants (children under the age of 5), the number of children between the ages of 5 to 16 

and the number of adult members ages 17 and above to measure the differential impacts 

of household composition. Having children under the age of 5 has a negative effect on 

both school attendance and school attainment, with the effect being greater for older girls. 

The results are consistent with the idea that presence or increase of infants in the 

household increases domestic responsibility within a household, burden of which falls 

disproportionately on girls. 

It is argued that a higher number of school-aged children reduces the average 

household resources as households’ resources have to be shared and the resulting 

competition among siblings can have a negative impact on their schooling.  The 

coefficients of school-aged children (ages 5-16) indicate that having more school-aged 

children has a negative effect on the school attendance of younger boys and girls and 

older girls but has no bearing on the school attendance of older boys, which implies that 

the reduction in average household resources due to higher number of children have no 

effect on older boys but negatively affects girls and younger boys. Whereas, in the case 

of school attainment, having more school-aged children has a negative effect on younger 

children with no effect on older children. While the presence of adult household member 

in a household encourages school attendance of older children, their presence has no 

effect on the school attainment of children in the household. 

Female-headed household has a significant positive effect on both school 

attendance and school attainment of all children. For boys, living in a female-headed 

household increases their probability of attending school by 8 percentage points, whereas 
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for girls effect is higher at 12 percentage points. In the case of school attainment, being in 

female-headed household has no effect for younger boys. For the sample of girls and 

older boys, living in a female-headed household has a significant positive effect on 

school attainment such that these children have higher probability of being in a correct 

grade for their age, with the impact being much higher for girls.  

It is a widely accepted notion that parental education is the most consistent 

determinant of child education as studies have consistently found a positive impact of 

parental education on schooling outcomes of children. Here, I use the education of 

household head to proxy for parental education. The effect of education of household 

head is positive and highly significant for both school attendance and school attainment 

of children in all age groups, but is larger in magnitude for girls. Furthermore, education 

of the household head has a greater effect on school attainment than on school attendance 

suggesting that educated household head influences the quality of child education by 

providing a more conducive environment for education. Being a child of the household 

has a significant positive effect on both school outcomes for older children with the effect 

being much larger for older girls.  

3.6. Summary and Conclusion 

In this essay, I examine the causal effect of child labor on schooling outcomes of 

children in rural Nepal. Conventional measures/definitions of child labor often ignore 

variety of child activities, such as domestic chores and household work, that children 

engage in and could affect schooling. Ignoring domestic work may misrepresent the 

gender differentials in the incidence and intensity of child work, as girls are often 
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disproportionately represented in domestic work. More importantly ignoring the potential 

for domestic work to interfere with schooling outcomes may lead to biased results when 

trying to understand the relationship between child labor and schooling. Therefore, in this 

analysis, I have used a broader definition of child labor. In this study, number of hours 

worked in wage employment in agricultural sector, wage employment in non-agricultural 

sector, self-employment in agricultural sector, self-employment in non-agricultural 

sector, extended economic activity, and domestic work are aggregated to form the child 

labor hour category.   

Disentangling the causal effect of child work on schooling outcomes requires the 

availability of instruments that determine the probability of child work but do not directly 

affect schooling outcomes. I use the community level average agricultural wage for 

children and the variation in distance to water source to determine the demand for child 

hours worked so as to abstract the causal effect of child hours worked from other 

confounding factors.  

The results of this study show that overall child work adversely affects child’s 

school attendance and school attainment, however, the effect differs across gender and 

age groups. In the case of girls, the results suggest that hours worked, even in limited 

amount, adversely affect both school attendance and school attainment, with the effect 

being greater for older girls. For younger boys, hours worked, more specifically, working 

more than 12 hours a week has a negative effect on their school attendance. However, I 

do not find any evidence of adverse effect of hours worked on school attainment. 

Khanam and Russell (2005) find similar results in their study of child labor in 
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Bangladesh. In their study they find that for the younger children (ages 5-11) work is 

negatively associated with school attendance, however, conditional on being enrolled 

work has no effect on their school attainment. They suggest that young children who are 

enrolled may be less involved with work than older children; thus, leading work to have 

no negative effect on school progress. This is exactly the case for rural Nepal, where only 

about 7 percent of younger boys work more than an hour a day. For older boys, work up 

to 14-15 hours a week has no adverse effect on either of the schooling outcomes. This 

suggests that for older boys some amount of light work need not have a negative effect on 

their school attendance and school attainment. These findings are similar to the ones by 

Ray and Lancaster (2005) for Sri Lanka, where, their results suggest that the negative 

effect of work starts only after 12-15 hours of work a week.  

One of the objectives of this study is to examine if there is a threshold of hours 

worked (weekly) below which school outcomes are not adversely affected. In the study I 

find some evidence of threshold effect of hours worked for boys but the results do not 

extend to girls, suggesting that the negative effect of child work is greater for girls than 

for boys.   
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Figure 3.1: Primary School Attendance Rate by Age 
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Figure 3.2: Secondary School Attendance Rate by Age 
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Figure 3.3: School Attendance and Falling Behind in Grade by Age  
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 Table 3.1.A – Incidence of Different Work Activities 
              All          5 – 9           10-14        15 -16 

 Boys Girls Boys Girls Boys Girls Boys Girls 

1. Wage work         

     (i)  in agriculture 1.2 1.5 0.1 0 1.0 1.3 4.9 6.4 

    (ii) in non-agriculture 0.8 0.3 0 0 0.6 0.3 4.1 1.2 

2. Non-wage work         

    (iii) On household farm 35.2 35.5 12.8 14.5 48.8 49.2 61.9 64.2 

    (iv) In household enterprise 1.6 0.6 0 0 1.9 0.8 5.7 1.5 

3. Household work         

   (v) Extended economic work 6.4 14.0 1.4 4.4 8.6 19.6 14.7 28.7 

   (vi) Domestic work 6.0 38.5 3.2 19.2 7.5 51.2 9.8 64.5 

Total Work 42.7 57.8 16.67 29.8 57.7 77.3 75.5 92.3 
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Table 3.1.B: Average Hours Worked in Reference Week (conditional on working) 
 All Wage Work Non-wage work (self-

employment) 
Household Work 

       
Age 

 In 
agriculture 

In non-
agriculture 

In 
agriculture 

In non-
agriculture 

Extended 
economic 
activity 

Domestic 
work 

All  
Boys 
Girls 

24.0 
21.6 
25.2 

32.7 
32.0 
33.7 

42.7 
41.5 
38.8 

20.1 
 18.7 
21.5 

23.8 
27.2 
13.5 

9.7 
9.3 
9.9 

13.7 
11.7 
14.0 

5 – 9 
Boys 
Girls 

18.8 
18.0 
19.2 

42 
42 
0 

0 
0 
0 

17.0 
17.5 
16.6 

0 
0 
0 

9.8 
11.8 
9.1 

15.1 
14.4 
15.2 

10 – 14 
Boys 
Girls 

22.2 
19.4 
24.2 

31.9 
27.1 
35.8 

44.5 
48.8 
36 

18.9 
17.6 
20.4 

23.3 
27.8 
12.4 

9.5 
9.2 
9.6 

12.9 
11.0 
13.2 

15 – 16 
Boys 
Girls 

30.2 
 27.7 
32.3 

33.1 
36.4 
29.9 

41.8 
38.6 
54 

24.3 
21.8 
27.0 

26.5 
26.5 
15.2 

10.1 
8.7 

10.8 

13.9 
10.6 
14.5 
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Table 3.2  – Activity of Children Across Gender and Age (in percentages) 
Age Work only 

All      Boys        Girls 
Work & study 

All   Boys  Girls 
Study only 

All   Boys   Girls 
All 17.9 11.3 24.7 32.2 31.4 33.1 39.9 47.6 31.8 

5 3.4 1.5 5.3 1.6 0.5 2.6 50.1 56.2 45.8 

6 5.6 3.3 7.9 5.1 4.7 5.6 63.5 68.2 58.8 

7 10.9 4.3 17.5 12.8 10.2 15.5 63.3 74.7 52.4 

8 10.9 7.5 15.0 22.0 19.3 25.4 58.4 65.1 50.2 

9 14.9 8.7 19.7 31.1 25.0 35.9 49.6 61.6 40.3 

10 15.2 9.6 21.1 39.6 34.5 44.9 42.7 53.2 31.6 

11 17.6 10.4 26.0 45.5 41.0 50.7 34.6 45.6 22.0 

12 19.1 11.5 28.7 48.2 47.7 48.8 31.4 38.8 22.0 

13 23.7 15.4 32.4 50.9 50.0 52.0 23.4 31.5 14.9 

14 28.8 19.1 37.3 50.7 54.3 47.5 18.4 22.8 14.5 

15 32.7 20.3 46.5 49.6 52.3 46.6 14.5 22.8 5.1 

16 42.2 30.9 53.9 43.4 47.9 38.8 10.7 16.9 4.2 
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Table 3.3: Dependent variable: School Attendance (OLS estimates)  
 ALL 5 – 9 yrs 10 -16 yrs 
 (1) (2) (3) (4) (5) (6) 
VARIABLES BOYS GIRLS 

 
BOYS 

  
GIRLS 

 
BOYS 

 
GIRLS 

 
       
Hours worked  -0.005*** -0.011*** 0.001 -0.010*** -0.006*** -0.012*** 
 (0.001) (0.001) (0.004) (0.003) (0.002) (0.001) 
Hours worked 
squared 

-0.000*** 0.000*** -0.0001** 0.000 -0.000** 0.000*** 

 (0.0000) (0.000) (0.000) (0.000) (0.000) (0.000) 
Age  0.176*** 0.204*** 0.413*** 0.366*** 0.032 0.071 
 (0.016) (0.016) (0.095) (0.093) (0.062) (0.070) 
Age squared  -0.008*** -0.009*** -0.024*** -0.020*** -0.002 -0.004 
 (0.001) (0.001) (0.007) (0.007) (0.002) (0.003) 
HH head education 0.008*** 0.015*** 0.009** 0.018*** 0.008*** 0.012*** 
 (0.002) (0.002) (0.004) (0.004) (0.003) (0.003) 
HH head age 0.001 0.000 0.000 0.002 0.003** 0.001 
 (0.001) (0.001) (0.002) (0.002) (0.001) (0.001) 
Female Headed HH 0.080*** 0.121*** 0.078** 0.136*** 0.076*** 0.101*** 
 (0.023) (0.026) (0.035) (0.036) (0.028) (0.033) 
Child of HH head 0.048* 0.070*** -0.005 -0.084** 0.087*** 0.162*** 
 (0.028) (0.025) (0.044) (0.041) (0.034) (0.029) 
Children under 5 -0.027*** -0.032*** -0.033** -0.027* -0.020* -0.046*** 
 (0.010) (0.010) (0.015) (0.014) (0.011) (0.011) 
Children 5 -16 -0.009 -0.031*** -0.022** -0.035*** 0.005 -0.022*** 
 (0.006) (0.001) (0.010) (0.011) (0.007) (0.008) 
HH member >16 0.009 0.022*** -0.006 0.019 0.017*** 0.021*** 
 (0.006) (0.007) (0.011) (0.012) (0.007) (0.001) 
Distance to primary 
school 

-0.002*** -0.001*** -0.002*** -0.002*** -0.001** -0.001* 

 (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 
No. of secondary 
school in the ward 

0.010** 0.022*** 0.018*** 0.024*** 0.003 0.021*** 

 (0.004) (0.005) (0.006) (0.008) (0.005) (0.006) 
Quintile 11 (poorest) -0.220*** -0.306*** -0.264*** -0.273*** -0.174*** -0.306*** 
 (0.032) (0.036) (0.050) (0.050) (0.037) (0.043) 
Quintile 21 -0.041 -0.117*** -0.063 -0.049 -0.018 -0.155*** 
 (0.026) (0.032) (0.042) (0.047) (0.031) (0.037) 
Quintile 31 -0.032 -0.071** -0.041 -0.031 -0.020 -0.098*** 
 (0.024) (0.028) (0.038) (0.042) (0.027) (0.033) 
Quintile 41 0.014 -0.011 0.011 0.033 0.024 -0.039 
 (0.020) (0.025) (0.035) (0.040) (0.021) (0.028) 
Indigenous group2 -0.036* -0.064*** -0.015 -0.128*** -0.062*** -0.010 
 (0.018) (0.023) (0.031) (0.033) (0.021) (0.027) 
Madhesi 2 -0.142*** -0.224*** -0.080* -0.178*** -0.203*** -0.262*** 
 (0.031) (0.036) (0.044) (0.049) (0.040) (0.043) 
Muslim 2 -0.200*** -0.285*** -0.112* -0.255*** -0.297*** -0.303*** 
 (0.044) (0.040) (0.060) (0.057) (0.054) (0.047) 
Dalit (untouchable 
caste)2 

-0.093*** -0.116*** -0.083* -0.113** -0.1091*** -0.128*** 

 (0.030) (0.034) (0.043) (0.046) (0.034) (0.042) 
Region dummies YES YES YES YES YES YES 
Observations 2,400 2,320 1,038 1,063 1,362 1,257 
R-squared 0.3157 0.4230 0.2876 0.3765 0.3719 0.4946 
Notes: Standard errors are clustered at household level. *** p<0.01, ** p<0.05, * p<0.1 
1Wealth quintile: Richest is the reference category. 2 Caste: High caste is the reference category. 
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Table 3.4: Dependent variable: Schooling Attainment (OLS estimates) 
 ALL 5 – 9 yrs 10 -16 yrs 
 (1) (2) (3) (4) (5) (6) 
VARIABLES BOYS GIRLS 

 
BOYS 

 
GIRLS 

 
BOYS 

 
GIRLS 

 
       
Hours worked  -0.002* -0.005*** 0.004 -0.004 -0.002** -0.004*** 
 (0.001) (0.001) (0.004) (0.0031) (0.0011) (0.0010) 
Hours worked squared -0.000 0.000 -0.000** -0.000 -0.000 0.000 
 (0.000) (0.0000) (0.0001) (0.0001) (0.000) (0.000) 
Age  -0.038** -0.0218 0.3803*** 0.3206*** -0.016 -0.063 
 (0.016) (0.0172) (0.1140) (0.1086) (0.050) (0.053) 
Age squared  0.025** 0.0007 -0.0292*** -0.0238*** 0.001 0.002 
 (0.001) (0.0008) (0.0080) (0.0077) (0.002) (0.002) 
HH head education 0.015*** 0.0201*** 0.0130** 0.0222*** 0.016*** 0.018*** 
 (0.003) (0.0030) (0.0053) (0.0052) (0.003) (0.003) 
HH head age 0.002* 0.0007 0.0020 0.0011 0.002* 0.001 
 (0.001) (0.0010) (0.0018) (0.0020) (0.001) (0.001) 
Female Headed HH 0.028 0.1184*** 0.0051 0.1424*** 0.044** 0.096*** 
 (0.024) (0.0259) (0.0441) (0.0433) (0.022) (0.024) 
Child of HH head 0.027 0.0105 0.0235 -0.0764 0.038 0.071*** 
 (0.025) (0.0262) (0.0519) (0.0544) (0.024) (0.026) 
Children under 5 -0.026** -0.0223* -0.0206 -0.0259 -0.026*** -0.024** 
 (0.010) (0.0117) (0.0179) (0.0171) (0.009) (0.011) 
Children 5 -16 -0.011 -0.0184** -0.0199 -0.0255** -0.002 -0.007 
 (0.007) (0.0075) (0.0127) (0.0128) (0.006) (0.006) 
HH member >16 -0.005 0.0128* -0.0179 0.0154 0.003 0.009 
 (0.007) (0.0073) (0.0121) (0.0130) (0.005) (0.006) 
Distance to primary school -0.001*** -0.0017*** -0.0025*** -0.002*** -0.000 -0.001*** 
 (0.000) (0.0004) (0.0008) (0.0007) (0.000) (0.000) 
No. of secondary school in 
the ward 

0.024*** 0.0355*** 0.0285*** 0.047*** 0.020*** 0.027*** 

 (0.005) (0.0063) (0.0087) (0.0119) (0.004) (0.005) 
Quintile 11 (poorest) -0.257*** -0.2541*** -0.3260*** -0.2084*** -0.208*** -0.285*** 
 (0.034) (0.0392) (0.0624) (0.0662) (0.031) (0.033) 
Quintile 21 -0.079** -0.1333*** -0.0996 -0.0773 -0.067** -0.173*** 
 (0.031) (0.0339) (0.0608) (0.0614) (0.026) (0.031) 
Quintile 31 -0.079*** -0.0636* -0.1144** -0.0037 -0.055** -0.109*** 
 (0.027) (0.0330) (0.0527) (0.0596) (0.023) (0.0283) 
Quintile 41 -0.025 -0.0102 -0.0590 0.0274 0.004 -0.038 
 (0.025) (0.0297) (0.0507) (0.0549) (0.020) (0.025) 
Indigenous group2 -0.070*** -0.1072*** -0.0823** -0.1572*** -0.068*** -0.062*** 
 (0.021) (0.0247) (0.0394) (0.0429) (0.019) (0.022) 
Madhesi 2 -0.126*** -0.2265*** -0.1175** -0.1951*** -0.125*** -0.252*** 
 (0.034) (0.0354) (0.0553) (0.0548) (0.035) (0.035) 
Muslim 2 -0.231*** -0.3287*** -0.1926*** -0.3698*** -0.282*** -0.284*** 
 (0.041) (0.0364) (0.0678) (0.0535) (0.039) (0.032) 
Dalit (untouchable caste)2 -0.116*** -0.1485*** -0.1249** -0.1825*** -0.111*** -0.127*** 
 (0.029) (0.0315) (0.0534) (0.0521) (0.026) (0.030)  
Region dummies  YES YES YES YES YES YES 
Observations 2,400 2,320 1,038 1,063 1,362 1,257 
R-squared 0.2280 0.3217 0.2033 0.2729 0.3404 0.4572 
Notes: Standard errors are clustered at household level. *** p<0.01, ** p<0.05, * p<0.1 
1Wealth quintile: Richest is the reference category.2 Caste: High caste is the reference category. 
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Table 3.5: IV estimation: Second Stage Regression of School Attendance  
 ALL 5 – 9 yrs 10 -16 yrs 
 (1) (2) (3) (4) (5) (6) 
VARIABLES BOYS 

 
GIRLS 

 
BOYS 

 
GIRLS 

 
BOYS 

 
GIRLS 

 
       
Hours worked  0.0056 -0.031*** 0.028 -0.0166** 0.0087 -0.0372*** 
 (0.0047) (0.0080) (0.0178) (0.0069) (0.0054) (0.0119) 
Hours worked squared -0.0003** 0.0004*** -0.0011* 0.0001 -0.0003** 0.0005** 
 (0.0001) (0.0002) (0.0006) (0.0002) (0.0001) (0.0002) 
Age  0.1559*** 0.2635*** 0.4000*** 0.3656*** -0.0136 0.2003* 
 (0.0196) (0.0290) (0.1002) (0.0932) (0.0705) (0.1083) 
Age squared  -0.0071*** -0.012*** -0.0230*** -0.0193*** -0.0004 -0.0096** 
 (0.0010) (0.0014) (0.0071) (0.0065) (0.0028) (0.0043) 
HH head education 0.0091*** 0.0143*** 0.0080** 0.0173*** 0.0093*** 0.0120*** 
 (0.0024) (0.0031) (0.0039) (0.0038) (0.0029) (0.0044) 
HH head age 0.0018* 0.0004 0.0011 -0.0026* 0.0033** 0.0012 
 (0.0010) (0.0011) (0.0017) (0.0015) (0.0013) (0.0015) 
Female Headed HH 0.0834*** 0.1218*** 0.0802** 0.1419*** 0.0780*** 0.0962** 
 (0.0229) (0.0291) (0.0359) (0.0359) (0.0292) (0.0416) 
Child of HH head 0.0525* 0.0869*** 0.0099 -0.0839** 0.0957*** 0.1823*** 
 (0.0291) (0.0304) (0.0458) (0.0406) (0.0362) (0.0405) 
Children under 5 -0.0263*** -0.034*** -0.0218 -0.0265* -0.0189 -0.0430*** 
 (0.0098) (0.0112) (0.0167) (0.0140) (0.0121) (0.0150) 
Children 5 -16 -0.0075 -0.035*** -0.0248** -0.0343*** 0.0065 -0.0310*** 
 (0.0062) (0.0079) (0.0105) (0.0105) (0.0080) (0.0111) 
HH member >16 0.0086 0.0246*** -0.0073 0.0195 0.0183** 0.0229** 
 (0.0058) (0.0076) (0.0117) (0.0128) (0.0081) (0.0093) 
Distance to primary 
school 

-0.0018*** -0.001*** -0.0022*** -0.0019*** -0.0014** -0.0009 

 (0.0006) (0.0005) (0.0008) (0.0006) (0.0007) (0.0007) 
No. of secondary 
school in the ward 

0.0099** 0.0274*** 0.0206*** 0.0242*** 0.0021 0.0265*** 

 (0.0041) (0.0063) (0.0066) (0.0083) (0.0051) (0.0084) 
Quintile 11 (poorest) -0.2356*** -0.330*** -0.2580*** -0.2536*** -0.194*** -0.3554*** 
 (0.0328) (0.0418) (0.0543) (0.0516) (0.0403) (0.0642) 
Quintile 21 -0.0544** -0.130*** -0.0776* -0.0357 -0.0372 -0.1862*** 
 (0.0275) (0.0365) (0.0464) (0.0471) (0.0343) (0.0526) 
Quintile 31 -0.0417* -0.0723** -0.0422 -0.0171 -0.0361 -0.1119** 
 (0.0242) (0.0311) (0.0401) (0.0417) (0.0293) (0.0439) 
Quintile 41 0.0054 -0.0281 0.0026 0.0369 0.0106 -0.0670 
 (0.0202) (0.0298) (0.0382) (0.0398) (0.0225) (0.0409) 
Indigenous group2 -0.0340* -0.072*** -0.0284 -0.1256*** -0.0559** -0.0321 
 (0.0188) (0.0261) (0.0320) (0.0329) (0.0234) (0.0374) 
Madhesi 2 -0.1312*** -0.208*** -0.0774* -0.1689*** -0.182*** -0.2419*** 
 (0.0332) (0.0380) (0.0458) (0.0491) (0.0454) (0.0489) 
Muslim 2 -0.1617*** -0.329*** -0.1121* -0.2552*** -0.214*** -0.4088*** 
 (0.0508) (0.0505) (0.0596) (0.0558) (0.0761) (0.0922) 
Dalit (untouchable 
caste)2 

-0.0872*** -0.155*** -0.1036** -0.1145** -0.096*** -0.2063*** 

 (0.0300) (0.0434) (0.0467) (0.0454) (0.0362) (0.0671) 
Region dummies YES YES YES YES YES YES 
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Observations 2,400 2,320 1,038 1,063 1,362 1,257 
R-squared 0.2854 0.2124 0.1895 0.3707 0.2902 0.142 
       
Overidentification test: 
χ2(2) 
(p-value) 
 

0.801 
(0.6701) 

3.908 
(0.1417) 

1.841 
(0.398) 

        1.492 
      (0.4744) 

0.724 
(0.696) 

4.017 
(0.1342) 

Endogeneity test χ2(2) 
(p-value) 
 

13.41 
(0.0012) 

6.216 
(0.0447) 

3.556 
(0.1689) 

        3.965 
      (0.137) 

16.365 
(0.0003)   

8.346 
(0.0154) 

  
Test of Excluded instruments in the First Stage Regressions 

 
 F(4,1561) F(4,1445) F(4,855) F(4,846) F(4,1043) F(4,963) 
Hours worked  70.0 65.06 33.24 30.69 50.41 44.98 
Hours worked squared 18.64 28.53 12.90 12.38 13.35 21.53 
Notes: Standard errors are clustered at household level. *** p<0.01, ** p<0.05, * p<0.1 
1Wealth quintile: Richest is the reference category. 
2 Caste: High caste is the reference category. 
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Table 3.6. IV estimation – Second Stage Regression of School Attainment 
 ALL 5 – 9 yrs 10 -16 yrs 
 (1) (2) (3) (4) (5) (6) 
VARIABLES BOYS 

 
GIRLS 

 
BOYS 

 
GIRLS 

 
BOYS 

 
GIRLS 

 
       
Hours worked  0.003 -0.018*** 0.0740 -0.0109 0.0045 -0.0181** 
 (0.003) (0.0067) (0.0492) (0.0079) (0.0032) (0.0084) 
Hours worked squared -0.0001 0.0003** -0.0025 0.0000 -0.00015** 0.0003* 
 (0.0001) (0.0001) (0.0016) (0.0002) (0.0001) (0.0002) 
Age  -0.046*** 0.0174 0.3466** 0.3202*** -0.0379 0.0068 
 (0.018) (0.0264) (0.1401) (0.1084) (0.0526) (0.0763) 
Age squared  0.002** -0.0012 -0.0269*** -0.0230*** 0.0015 -0.0007 
 (0.001) (0.0013) (0.0101) (0.0077) (0.0021) (0.0030) 
HH head education 0.016*** 0.0195*** 0.0115** 0.0214*** 0.0162*** 0.0179*** 
 (0.003) (0.0032) (0.0058) (0.0052) (0.0026) (0.0031) 
HH head age 0.002* 0.0007 0.0042 -0.0014 0.0020** 0.0015 
 (0.001) (0.0011) (0.0026) (0.0019) (0.0009) (0.0011) 
Female Headed HH 0.029 0.1191*** 0.0000 0.1503*** 0.0448** 0.0927*** 
 (0.024) (0.0269) (0.0501) (0.0429) (0.0223) (0.0272) 
Child of HH head 0.029 0.0200 0.0580 -0.0763 0.0420* 0.0812*** 
 (0.025) (0.0291) (0.0626) (0.0544) (0.0244) (0.0314) 
Children under 5 -0.026** -0.0225* 0.0057 -0.0246 -0.0256*** -0.0222* 
 (0.010) (0.0121) (0.0292) (0.0168) (0.0091) (0.0129) 
Children 5 -16 -0.011 -0.021*** -0.0255* -0.0250** -0.0015 -0.0113 
 (0.007) (0.0077) (0.0148) (0.0126) (0.0056) (0.0079) 
HH member >16 -0.005 0.0141* -0.0217 0.0161 0.0037 0.0099 
 (0.007) (0.0073) (0.0151) (0.0126) (0.0048) (0.0070) 
Distance to primary school -0.001*** -0.002*** -0.0021* -0.0019*** -0.0003 -0.0013*** 
 (0.000) (0.0004) (0.0012) (0.0007) (0.0004) (0.0005) 
No. of secondary school in 
the ward 

0.024*** 0.0384*** 0.0341*** 0.0471*** 0.0193*** 0.0298*** 

 (0.005) (0.0066) (0.0105) (0.0118) (0.0041) (0.0057) 
Quintile 11 (poorest) -0.267*** -0.263*** -0.3140*** -0.1841*** -0.2173*** -0.3097*** 
 (0.034) (0.0413) (0.0786) (0.0668) (0.0321) (0.0432) 
Quintile 21 -0.086*** -0.138*** -0.1378* -0.0619 -0.0757*** -0.1884*** 
 (0.031) (0.0358) (0.0720) (0.0613) (0.0275) (0.0368) 
Quintile 31 -0.085*** -0.0609* -0.1173* 0.0141 -0.0628** -0.1161*** 
 (0.027) (0.0339) (0.0606) (0.0587) (0.0246) (0.0322) 
Quintile 41 -0.029 -0.0188 -0.0799 0.0327 -0.0017 -0.0532* 
 (0.025) (0.0316) (0.0615) (0.0544) (0.0212) (0.0300) 
Indigenous group2 -0.071*** -0.112*** -0.1162** -0.1543*** -0.0648*** -0.0741*** 
 (0.021) (0.0260) (0.0511) (0.0425) (0.0198) (0.0263) 
Madhesi 2 -0.217*** -0.356*** -0.1904*** -0.3708*** -0.2416*** -0.3408*** 
 (0.045) (0.0431) (0.0719) (0.0524) (0.0504) (0.0635) 
Muslim 2 -0.122*** -0.215*** -0.1108* -0.1846*** -0.1147*** -0.2405*** 
 (0.035) (0.0366) (0.0635) (0.0550) (0.0371) (0.0383) 
Dalit (untouchable caste)2 -0.114*** -0.172*** -0.1742** -0.1838*** -0.1050*** -0.1690*** 
 (0.030) (0.0367) (0.0709) (0.0516) (0.0266) (0.0426) 
Region dummies YES YES YES YES YES YES 
       
Observations 2,400 2,320 1,038 1,063 1,362 1,257 
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 0.2229 0.2335 -0.2065 0.2665 0.3080 0.2098 
  

 
Overidentification test: 
χ2(2) 
(p-value) 
 

0.170 
(0.918) 

0.211 
(0.899) 

1.430 
(0.489) 

        0.833 
      (0.659) 

1.273 
(0.529) 

0.167 
(0.919) 

Endogeneity test χ2(2) 
(p-value) 
 

7.911 
(0.019) 

5.208 
(0.074) 

2.230 
(0.328) 

        4.851 
      (0.088) 

6.356 
(0.0417)   

4.742 
(0.0933) 

  
Test of Excluded instruments in the First Stage Regressions 

 
 F(4,1561) F(4,1445) F(4,855) F(4,846) F(4,1043) F(4,963) 
Hours worked  70.0 65.06 33.24 30.69 50.41 44.98 
Hours worked squared 18.64 28.53 12.90 12.38 13.35 21.53 
Notes: ***, **, and * indicate significance at 1%, 5%, and 10% level, respectively.  Standard errors are clustered 
at household level.  
1Wealth quintile: Richest is the reference category. 2 Caste: High caste is the reference category. 
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Appendix 

 

Table 3.A.1. Summary Statistics of Key Variables 
Variable Mean Std. Dev Min Max 
     

School attendance  0.721 0.448 0 1 

SAGE  0.580 0.431 0 3 

Child work 0.501 0.500 0 1 

Hours worked 12.05 18.07 0 118 

Hours worked squared 472.18 

 

1112.01 0 13924 

Age 10.23 3.42 5 16 

Years of schooling of HH head 2.39 2.63 0 15 

Age of HH head 44.27 11.86 14 86 

Female HH household 0.165 0.371 0 1 

Son/daughter of HH head 0.818 0.38 0 1 

Children under 5 0.783 0.995 0 9 

Children between 5 – 16 1.98 1.47 1 12 

Adult  3.04 1.82 0 19 

Distance to primary school (in minutes) 19.33 21.18 0 300 

No. of secondary school in the ward 2.07 1.80 0 10 

Asset index 0.034 2.06 -2.645 14.728 

Indigenous group 0.335 0.472 0 1 

Madhesi 0.107 0.309 0 1 

Muslim 0.069 0.253 0 1 

Dalit (untouchable caste) 0.126 0.332 0 1 

Distance to water source (in minutes) 3.885 11.19 0 180 
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Table 3.A.2 First Stage Regression  - All Age Group 
 ALL - BOYS ALL - GIRLS 
 (1) (2) (3) (4) 
VARIABLES Hours worked  Hours worked sq. Hours worked Hours worked sq. 
     
Avg. daily child wage 0.3193*** 8.4510*** 0.4319*** 20.7116*** 
 (0.0243) (1.5805) (0.0386) (2.7078) 
Avg. daily child wage sq.  -0.0009*** 0.0103 -0.0023*** -0.1103*** 
 (0.0002) (0.0192) (0.0005) (0.0314) 
Distance to water source  0.0891** 2.5934 0.1122 7.5311 
 (0.0452) (2.6061) (0.0779) (5.7797) 
Distance to water source sq. -0.0001 0.0074 0.0003 0.0434 
 (0.0003) (0.0254) (0.0008) (0.0606) 
Age  -0.9598** -114.8092*** -0.0845 -157.3697*** 
 (0.4890) (30.2152) (0.6006) (44.2964) 
Age squared  0.0998*** 7.9459*** 0.1136*** 13.1965*** 
 (0.0257) (1.6109) (0.0307) (2.3579) 
Years of schooling of HH head  -0.1481** -5.5821 -0.2674** -12.1495* 
 (0.0752) (4.4183) (0.1068) (7.0685) 
HH head age 0.0556* 4.4416** -0.0970*** -4.8487* 
 (0.0301) (1.9559) (0.0373) (2.7084) 
Female headed HH -0.6124 -14.5263 -0.0106 -2.7704 
 (0.7928) (48.0577) (1.0812) (78.9575) 
Child of HH head 0.4776 45.3247 -2.4366** -154.1041* 
 (0.8221) (51.8447) (1.0378) (81.3055) 
Children under 5 0.8784** 49.4287** 0.8784** 48.0064* 
 (0.3521) (21.0923) (0.3539) (26.0165) 
Children 5 -16 0.0482 8.4433 0.0874 13.9286 
 (0.2146) (12.9747) (0.2681) (19.8255) 
HH member > 16 -0.4711** -23.0368 -0.6678** -40.2177** 
 (0.2311) (15.9897) (0.3023) (19.9326) 
Distance to primary school 0.0474** 2.3761** 0.0166 0.6482 
 (0.0196) (1.0253) (0.0212) (1.5047) 
No. of secondary school -0.1807 -9.2506 -0.5340*** -40.1582*** 
 (0.1454) (8.1027) (0.1812) (12.2991) 
Quintile 11 (poorest) 2.7153** 92.0928 6.7020*** 374.7533*** 
 (1.0731) (70.0975) (1.3615) (100.1167) 
Quintile 21 0.6643 -14.9367 4.1213*** 227.9694*** 
 (0.9610) (62.0149) (1.1866) (85.7496) 
Quintile 31 1.4402 42.0638 3.0182*** 146.3225** 
 (0.9233) (60.1060) (1.0808) (71.8292) 
Quintile 41 0.1835 -18.6464 1.5462 108.8597 
 (0.8164) (54.7385) (1.0217) (69.6374) 
Indigenous group2 0.6619 48.7879 -0.0238 17.9267 
 (0.7064) (41.0712) (0.8997) (59.8021) 
Madhesi 2 2.9139* 287.9471** 2.9387* 263.7550* 
 (1.6273) (129.8051) (1.6691) (140.4020) 
Muslim 2 1.0178 100.7188* 1.2110 26.5550 
 (1.0020) (57.7752) (1.1994) (81.1634) 
Dalit (untouchable caste)2 0.2824 38.5389 1.4793 160.6428 
 (0.9456) (55.7622) (1.3033) (103.0210) 
Region  YES YES YES YES 
Observations 2,400 2,400 2,320 2,320 
R-squared 0.3841 0.2246 0.4343 0.2731 
Notes: ***, **, and * indicate significance at 1%, 5%, and 10% level, respectively.  Standard errors are clustered 
at household level. 1Wealth quintile: Richest is the reference category. 2 Caste: High caste is the reference 
category. 
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Table 3.A.3. First Stage Regression:  for Children Ages 5-9 
 BOYS                    GIRLS 
 (1) (2) (3) (4) 
VARIABLES Hours worked  Hours worked sq. Hours worked Hours worked sq. 
     
Avg. daily child wage 0.6707*** 22.0328*** 0.8453*** 34.7465*** 
 (0.0823) (3.9502) (0.1314) (6.8914) 
Avg. daily child wage sq.  -0.0063*** -0.2248*** -0.0098*** -0.4433*** 
 (0.0012) (0.0528) (0.0024) (0.1180) 
Distance to water source  0.0380 0.7582 0.0544 6.3739 
 (0.0632) (2.6824) (0.0733) (4.7794) 
Distance to water source sq. 0.0002 0.0126 0.0010 0.1317 
 (0.0010) (0.0397) (0.0010) (0.0862) 
Age  1.6709 37.7088 -0.4998 -30.7803 
 (1.6549) (73.6990) (2.3917) (119.1806) 
Age squared  -0.0921 -1.8399 0.1314 4.7703 
 (0.1247) (5.6398) (0.1742) (8.7090) 
Years of schooling of HH head  -0.0530 -2.3294 -0.1206 -4.2538 
 (0.0574) (2.5388) (0.0860) (3.6342) 
HH head age 0.0232 1.7188 -0.0704** -2.2966 
 (0.0267) (1.1561) (0.0311) (1.4299) 
Female headed HH -0.2051 -5.1554 1.3564 58.2613 
 (0.6040) (27.5883) (0.9818) (47.1288) 
Child of HH head 1.0805 52.1549 0.1038 31.4882 
 (0.7791) (33.3088) (0.8996) (37.2691) 
Children under 5 0.6973** 32.9693** 0.6100* 35.4745* 
 (0.2857) (13.9224) (0.3525) (18.5966) 
Children 5 -16 -0.3913*** -15.6182** -0.0500 -0.1770 
 (0.1438) (6.1369) (0.2602) (12.5394) 
HH member > 16 0.0878 1.5440 0.1167 2.4371 
 (0.1622) (7.7103) (0.3189) (12.6494) 
Distance to primary school 0.0113 0.5210 0.0258 0.8544 
 (0.0172) (0.8870) (0.0202) (1.0004) 
No. of secondary school -0.0132 2.0866 -0.2635 -19.4338** 
 (0.1115) (5.0614) (0.1822) (8.7273) 
Quintile 11 (poorest) 2.0165** 68.6304* 4.8460*** 193.7513*** 
 (0.8242) (40.5985) (1.1202) (48.3029) 
Quintile 21 0.4281 -1.8004 2.0190** 49.3842 
 (0.6921) (31.8257) (0.9364) (39.4744) 
Quintile 31 0.6245 18.0352 2.0954** 37.8829 
 (0.5951) (29.2079) (0.8823) (37.9734) 
Quintile 41 0.4759 6.0967 0.5953 11.2213 
 (0.5908) (29.3634) (0.8858) (38.0947) 
Indigenous group2 -0.3738 -25.4364 0.0672 2.5982 
 (0.5939) (27.7046) (0.8717) (41.9144) 
Madhesi 2 -0.9538 -30.2926 -0.0580 -12.9208 
 (0.6962) (30.3739) (1.3931) (64.1141) 
Muslim 2 -1.1902 -34.5187 -0.2039 -55.5059 
 (0.7827) (37.2781) (1.1352) (57.3420) 
Dalit (untouchable caste))2 -1.5072** -69.1327** -0.3531 -24.3226 
 (0.6694) (30.0003) (1.0241) (48.8516) 
Region dummies YES YES YES YES 
     
Observations 1,038 1,038 1,063 1,063 
R-squared 0.4103 0.2384 0.3395 0.2252 
Notes: ***, **, and * indicate significance at 1%, 5%, and 10% level, respectively.  Standard errors are clustered 
at household level. 1Wealth quintile: Richest is the reference category. 2 High caste is the reference category. 
 
 
 
 
 
 



108 

 

Table 3.A.4. First Stage Regression: for Children Ages 10 -16 
 BOYS                    GIRLS 
 (1) (2) (3) (4) 
VARIABLES Hours worked  Hours worked sq. Hours worked Hours worked sq. 
     
Avg. daily child wage 0.2993*** 8.2834*** 0.3978*** 21.0870*** 
 (0.0258) (1.8593) (0.0403) (3.1019) 
Avg. daily child wage sq.  -0.0007*** 0.0132 -0.0019*** -0.0998*** 
 (0.0002) (0.0201) (0.0004) (0.0315) 
Distance to water source  0.1184* 4.2316 0.3063*** 22.4358** 
 (0.0664) (4.0622) (0.1175) (9.8777) 
Distance to water source sq. -0.0003 -0.0018 -0.0008 -0.0446 
 (0.0004) (0.0301) (0.0011) (0.0839) 
Age  -5.2722* -362.2796* -3.2930 -451.0019 
 (3.0922) (197.9439) (3.6209) (291.3190) 
Age squared  0.2689** 17.7379** 0.2347* 24.3136** 
 (0.1210) (7.7883) (0.1409) (11.4659) 
Years of schooling of HH head  -0.2733** -10.8567 -0.3947** -20.3629* 
 (0.1295) (8.0460) (0.1647) (11.6552) 
HH head age 0.0934* 7.0156** -0.0850 -4.6228 
 (0.0483) (3.2169) (0.0580) (4.4500) 
Female headed HH -0.9565 -33.5722 -1.2735 -54.4200 
 (1.2723) (79.7670) (1.7158) (136.5864) 
Child of HH head 0.1864 36.7134 -3.4467** -219.4286* 
 (1.3363) (86.9685) (1.5277) (125.3473) 
Children under 5 0.6645 41.7305 0.9729 45.9295 
 (0.6000) (38.1953) (0.6081) (47.6647) 
Children 5 -16 0.4228 27.7448 0.0053 17.1632 
 (0.3667) (23.3163) (0.4130) (32.4624) 
HH member > 16 -0.8393** -39.5097 -1.2427*** -69.8152** 
 (0.3630) (27.0542) (0.4650) (34.5165) 
Distance to primary school 0.0667** 3.3705** 0.0250 1.5165 
 (0.0284) (1.5521) (0.0297) (2.2857) 
No. of secondary school -0.3667 -22.0302 -0.6593** -45.5016** 
 (0.2373) (13.7009) (0.2717) (20.5220) 
Quintile 11 (poorest) 2.9854* 106.4385 7.5979*** 478.9872** 
 (1.7310) (115.9226) (2.2864) (187.8717) 
Quintile 21 0.7311 -20.2514 4.5499** 287.8165* 
 (1.5539) (101.0667) (1.8884) (146.9806) 
Quintile 31 1.7989 49.5257 2.5844 150.4675 
 (1.4822) (98.2403) (1.6613) (120.4050) 
Quintile 41 -0.1462 -39.3369 1.4056 118.6164 
 (1.2668) (87.7979) (1.5079) (112.9008) 
Indigenous group2 1.3371 94.5568 0.3166 64.9530 
 (1.0990) (67.7717) (1.3717) (99.2382) 
Madhesi 2 6.5922** 589.1318** 6.5072** 581.8267** 
 (3.1541) (254.5972) (2.9062) (270.9301) 
Muslim 2 2.8214* 209.8408** 2.5832 117.5321 
 (1.7048) (101.8935) (2.0289) (153.6690) 
Dalit (untouchable caste))2 1.3641 105.0959 3.0192 306.7470* 
 (1.5093) (92.7620) (2.1452) (182.1450) 
Region dummies YES YES YES YES 
Observations 1,362 1,362 1,257 1,257 
R-squared 0.3050 0.1969 0.3295 0.2201 
Notes: ***, **, and * indicate significance at 1%, 5%, and 10% level, respectively.  Standard errors are clustered 
at household level.  1Wealth quintile: Richest is the reference category. 2 Caste: High caste is the reference 
category. 
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