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Abstract

Improved migration prospects for men could have negative spillover effects on women.
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human capital of women within the same household. Men who were directly exposed
to this change raised their education. These gains came at the expense of their female
siblings, who lost 0.12 years of schooling and increased their participation in economic
activities. This spillover accounts for a 8% decline in female education and widens the
gender gap by 31%. For every additional year of education completed by men, female
siblings “lose” 0.394 years of education. This gender spillover is more severe for poor
and agricultural households that are more resource constrained.
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Poor, rural households in developing economies invest more in the health and education

of their sons, relative to their daughters (Sen, 1990; Das Gupta et al., 2003; Anderson and

Ray, 2010; Jayachandran, 2015). This gender gap in human capital depends, in part, on

the local labor markets that are largely agricultural and tend to favor men (Alesina et al.,

2013; Carranza, 2014). An increasingly global economy has hastened the arrival of more

skilled jobs in economies that are still poor and rural; and it has encouraged the movement

of labor out of developing countries through international migration. If these new jobs are

more accessible to women, they could alter the incentives that shape household decisions on

resource allocation across male and female children.

Global jobs that come through outsourcing industries that are accessible to women have

been shown to improve human capital investments in education (Oster and Millett, 2013);

and to positively affect marriage and fertility decisions (Jensen, 2013). Better migration

prospects for men, on the other hand, have been shown to increase male human capital

investments (Shrestha, forthcoming). If international migrant jobs are dominated by male

migrants, they could increase households’ incentives to invest in male children relative to

female children and reinforce pre-existing gender gaps.

Identifying how households allocate resources is however challenging, as there are signif-

icant unobserved heterogeneities across households that affect their member’s labor market

prospects and human capital. In this paper, we use a plausibly exogenous change introduced

by a selective education-based policy for recruiting Nepali men to work in the British Army,

to examine the effect of improved job prospects for men on the human capital of women

within the same household. This exogenous change in the selection criteria for joining the

British Army increased relatively skilled emigration prospects for Nepali men, and led to

an improvement in their human capital investments (Shrestha, forthcoming). The quasi-

experimental setting defined by this change in selection criteria allows us to overcome the

endogeneity problem and identify the causal effect of male migration opportunities on girls’

human capital investment.

The setting of this experiment in Nepal is characterized by gender gaps in multiple

domains, including education (United Nations, 2010; Jayachandran, 2015). On average,

men have 4.06 years of education, while women have 2.30 years. The education gap for

working-age adults is also similar.1 This provides us with an ideal case to study the effects

1Based on the 2001 Nepal Census data. Among working-age population (18 to 45 years old), men have
5.54 years education, while women have only 2.71 years.
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of migration on gender gaps in human capital. Nepal is also a poor and largely agricultural

economy, which has witnessed large increases in work-related migration, mostly for men in

recent years. 47.4% of women participate in the labor market, and 20% of them cultivate

their own land. In contrast, 66.9% of men work, and they are largely employed in the

non-agricultural wage sector (26.7%), or they migrate abroad for work (20.2%). Only 2.8%

of women migrated abroad for work (2008 Nepal Labor Force Survey). Between 2001 and

2011, the rate of out-migration of the working-age adult population more than doubled from

3.4% to 7.4% (Shrestha, 2015). Migration is therefore an increasingly popular and viable

employment opportunity for men in Nepal.

We use a two-step strategy to examine the effect of the introduction of education as se-

lection criteria for the British Army on gender-specific human capital. First, we demonstrate

that men who were directly exposed to this rule change based on their ethnicity and age

(age-eligible males) raised their education. We then focus on the indirect effects of this rule

change on female siblings of these affected males. We use a difference-in-difference approach

to identify the causal impact of having affected male siblings living in the household. In ad-

dition, we use the sibling’s eligibility criteria for recruitment to instrument for male sibling’s

education, and to estimate the rate of intrahousehold substitution between the education of

male and female siblings.

We find that having an age-eligible male sibling reduced the education of girls living

in the same household by 0.12 years. The decline was mainly due to girls not entering

formal education, rather than due to an increase in their early dropout rates. And it was

accompanied by an increase in their labor towards household economic activities. This

negative gender spillover on education is not small. It accounts for an 8% decline over the

average female education in Nepal. This decline in female education was accompanied by

a 0.380-year increase in education for their age-eligible male siblings, which widened the

education gap by 31%.

The IV estimate of the intrahousehold substitution in child human capital suggests that

for every additional year of education completed by males, their female siblings complete

0.394 less years of education. The negative gender spillover on female education is larger for

poorer households who face more binding financial constraints, and for agricultural house-

holds who are more likely to be labor constrained. This suggests that the observed decline in

female education likely reflects a market driven reallocation of monetary and non-monetary
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resources from male to female siblings within the household.

The empirical literature on the effect of migration on intrahousehold allocation of finan-

cial resources and labor time has placed significant emphasis on households with successful

migrants. Such migrants typically send remittances back home, which could help allevi-

ate household resource constraints. Remittances, which could help relax credit constraints,

have been shown to contribute to increased child educational attainment (Yang, 2008, 2011;

Antman, 2012). The absence of these migrants from their homes, which reduces parental

time investments in children, has also been shown to have a negative effect on education

outcomes (Cortes, 2015). The effects of migration on education of female children is mixed.

Parental migration is associated with a lag in girls’ education in China (Meyerhoefer and

Chen, 2010) and Mexico (McKenzie and Rapoport, 2011); and with an increase in girls’

education in El Salvador (Acosta, 2011).2 There is also some evidence that the absence of

male household heads due to migration also shifts bargaining power within the household

to women, who invest more in girl children, but only during the periods of such migration

(Antman, 2015).

These ex-post effects are only one component of the effect of migration on human capital

in developing countries. In particular, ex-ante human capital investments in households who

aspire to send migrants, in expectation of access to global jobs, can also have important

human capital effects. When returns in the destination country are lower than at home,

the incentive effect of the prospect of future migration for children growing up in migrant

households may actually lower the incentive to invest in education and counteract the positive

effect of remittances (McKenzie and Rapoport, 2011). In contrast, in contexts where the

return to education is higher in the destination, these effects are likely to be positive and

foster a local “brain gain” (Fan and Stark, 2007; Beine et al., 2008; Gibson and McKenzie,

2011; Batista et al., 2012; Docquier and Rapoport, 2012). The effects of such migration are

likely to be large as the prospect of migration has large expected returns, despite the low

odds of success (Clemens et al., 2009; Clemens, 2013).

We use a quasi-experiment to identify the effect of such anticipated migration on intra-

household resource allocation, and find that the prospect of migration for men can lower

female education. In a context where migration is increasingly spoken about as one of

the most effective development policies (Gibson and McKenzie, 2014; McKenzie and Yang,

2For more, see (Antman, 2013).
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2014), our paper hopes to contribute to a better understanding of its gender impacts in the

poor economies that send mostly male migrants.

Our results also speak to the literature on the role of differential labor market opportuni-

ties for men and women in creating gender gaps in poor, developing economies (Rosenzweig

and Schultz, 1982; Pitt et al., 2012; Rosenzweig and Zhang, 2013). Gender-differences have

been shown to be caused by the nature of jobs that are available in the local labor mar-

ket (Qian, 2008; Jensen, 2013; Oster and Millett, 2013; Carranza, 2014), home production

technologies (Coen-Pirania et al., 2010; Dinkelman, 2011), maternal mortality rates (Jay-

achandran and Lleras-Muney, 2009), and cultural norms (Alesina et al., 2013). Globalization

brings a new dimension to the economic factors that underlie the gender gap. While it has

been demonstrated that global jobs that foster a local service sector which bring jobs for

women can help close this gap, our results suggest that male focused migrant job opportu-

nities could actually widen the gap.

Finally, our results on intrahousehold decisions that underlie the allocation of resources

towards male children relate to the literature on the role of the household in fostering child

human capital. This role may be more important in developing countries, where the absence

of well-established credit markets and social protection systems may drive parents to base

their intrahousehold resource allocation on efficiency rather than equity concerns (Yi et al.,

2011). In particular, credit constrained households may invest where the returns to market

investment are greater (Strauss and Thomas, 1995). In our case, we find that households

respond to a positive shock in the male labor market, by investing more resources in their

male children despite the latter already having better human capital relative to their sisters.

The rest of the paper is structured as follows: Section 1 describes the British Army

recruitment and estimates the positive impact on male education investments. Section 2

explains the empirical strategies; Section 3 describes the data; Section 4 presents the results;

and Section 5 concludes.

1 Background

The British Brigade of Gurkha is the unit in the British Army that is composed of Nepali

soldiers. It was established in 1816 under the Treaty of Sugauli, which marked the end of

the Anglo-Gurkha war between the British East India Company and the Government of
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Nepal. The treaty allowed the British Army officers to enter Nepal freely and enlist Nepali

men into their army. This practice continues till the present day. Currently, the British

Army has two permanent recruitment centers inside the country. Each year, they select new

Gurkha soldiers based on a series of physical examinations, medical checkups, interviews,

and mathematics and English tests. Successful recruits join the British Gurkha Regiment,

which is based in England. Gurkha soldiers remain citizens of Nepal throughout their careers

abroad in the British Army, and are entitled to benefits and promotions in rank similar to

British natives.

The present value of the lifetime income from serving in the British Gurkha Army is

estimated around USD 1.3 million, more than 50 times greater than the lifetime earnings of

an average salaried employee in Nepal (Shrestha, forthcoming). Given such large financial

windfall, the British Gurkha Army is a lucrative foreign employment opportunity for Nepali

men. More than 25,000 individuals apply each year for 300 available slots. British Gurkha

soldiers account for 22.73% of migrant workers to the UK (2008 Nepal Labor Force Survey),

and remittances from Gurkha soldiers and pensions for ex-Gurkha soldiers were the country’s

largest source of foreign currency earnings until the recent development of other sources of

migration for Nepali men.

1.1 Ethnicity Based Recruitment into the British Gurkha Army

The early recruits in the British Gurkha Army included men from ethnic groups such as

the Rajput, Thakuri, Chetri and Brahman, who had originally migrated to Nepal from the

present-day India and were closely associated with Indian ethnic groups. In 1857, Indian

soldiers serving in the British Indian Army led an unsuccessful rebellion against British rule

in South Asia. This Sepoy Mutiny made the British wary of Indian nationals serving in their

army. After 1858, the British Gurkha Army also stopped recruiting Nepali men who belonged

to the ethnicities that originated in India. The new Nepali recruits were mainly drawn from

the five Monglo-Tibetan tribes who, unlike other ethnic groups in Nepal, had no cultural

or historical ties with India because they had migrated to Nepal from across the northern

border with China (Farwell, 1984; Rathaur, 2001). The letter by the British Commanding

Recruitment Officer from the early 1900s highlights this ethnicity-based recruiting, which

states: “I first consider his caste. If he is of the right caste, though his physique is weak, I

take him” (Banskota, 1994).
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This ethnicity bias in the annual recruitment of British Gurkha soldiers continues to

exist even though the British government no longer uses ethnicity as a criterion for selection

into the army. While other ethnicities could in principle apply to the British Gurkha Army,

these five tribes–Gurung, Rai, Limbu, Magar, and Tamang–continue to make up this entire

regiment. The historical roots of this ethnicity-based selection has established a tradition

wherein they are the only ethnicities that in effect join this regiment. This ethnicity-specific

tradition is so entrenched, that these five tribes are jointly known as Gurkha ethnic group

(Banskota, 1994). Many Gurkha-dominated villages in Nepal are named after the title of

their highest-ranking British Gurkha officer, such as the Captain’s village; and the retired

Gurkha soldiers and their wives are known in their villages by their titles of the British

Army (Hitchcock, 1966; Caplan, 1995). Evidence of this selection can also be seen in the

data. According to the 2008 Nepal Labor Force Survey (NLFS), all current British Gurkha

soldiers belong to one of the Gurkha tribes.

1.2 Change in Education Criteria and Response from Gurkha Men

Education is an important aspect of the British Gurkha Army recruitment process today.

Prior to 1993, however, no formal education was required to join and the selection criteria

was solely limited to physical examinations. Starting in 1993, recruits were required to have

completed at least eight years of education, and written tests in mathematics and English

became part of the selection process. In 1997, the minimum education requirement was

increased to 10 years. This set of changes was instigated by a larger restructuring of the

British Army in the early 1990s, following a series of post-cold war era defense reviews termed

Option for Change (Alexandreou et al., 2000). This led to an 18% reduction in manpower

in the British Army, which was accompanied by an emphasis on improving education and

training of soldiers.

Shrestha (forthcoming) finds positive impacts of introducing education as a selection

criterion on human capital investment decisions of Gurkha ethnic men living in Nepal. We

follow the same estimation strategy in Shrestha (forthcoming) to estimate the impact of

this rule change on Gurkha men of multiple single-age cohorts.3 We then use these results

to motivate the main analysis of this paper- the gender impacts of increased incentives to

invest in male human capital that stem from male-centered opportunities to migrate.

3Each year of birth defines a single-age cohort.
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An individual’s gender, ethnicity, and age in 1993 determine exposure to the rule change.

Since recruits must be male and between 17 1/2 and 21 years old, Gurkha men who were 22 or

older in 1993 were not affected by the change; whereas, younger Gurkha men were affected.

The difference-in-difference strategy compares male education between Gurkha and non-

Gurkha ethnic groups for each single-age cohort that was affected by the change relative to

the same inter-ethnic difference for the older single-age cohorts who were ineligible to apply

in 1993. This empirical strategy is expressed using the following regression framework:

Yiklm = c + α1kl + β1m + Σx (Pix X Gim) X γx + Σj (Pij X Rm) X δj + ε (1)

where Yiklm is the education outcome for individual i of age k and ethnicity m, residing

in ward l; α1kl is an age-ward dummy for each age k and ward l; β1m is the ethnicity

dummy for each m; Gim is a dummy indicating whether individual belongs to the Gurkha

ethnic group; Pix is a dummy indicating whether individual is age x in 1993; and Rm is an

ethnicity-specific characteristics.

Each γx can be interpreted as the effect of the selection criteria change on the education

outcome of Gurkha men of age x. The identification assumption is that in the absence of

this change in the selection criteria, the cohort trends in the education outcomes of men

would not have differed across Gurkha and non-Gurkha ethnic groups.

There are two main threats to the identification assumption. First, the estimates of γxs

could be confounded by regional cohort trends if regions with different concentrations of

Gurkha and non-Gurkha ethnic groups evolve differently over time. Therefore, the above

specification includes age-ward dummies that control for any age-specific regional shocks

such as ward-level4 changes in socio-economic conditions and school infrastructure that

could differentially affect education of men living in different wards.

Second, the timing of ethnicity-specific educational policies could be correlated with

the introduction of education as the selection criterion in the British Gurkha Army. The

specification controls for a potential correlation with government policies that might have

targeted underperforming ethnicities at the time of the selection criteria change. For this

purpose, we include the interactions of age dummies and ethnicity-specific average distance-

4A ward is the smallest administrative unit, which also acts as a political institution to facilitate the
planning, programming and implementation of development programs and projects. Gurkha and non-Gurkha
men living in the same ward are likely to experience the same socio-economic changes that are unrelated to
changes in the selection criteria for the British Gurkha Army.
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time to the nearest school measured around the time of the change.

After controlling for these two age-varying confounding factors, if any differential cohort

trends still remain, we should be able to identify this through γxs for age cohorts that are

older than 21 years in 1993.

We estimate equation (1) using the data from the 2001 Nepal Census, which collected

information on age, ethnicity, and education for all members of each household in the na-

tionally representative sample. The ethnicity-level access to the nearest school variable is

constructed using the 1995/96 Nepal Living Standards Survey. We restrict the 2001 Nepal

Census data to men who were six or older in 2001 (-2 years in 1993), six being the youngest

cohort for whom we have education data. We limit the oldest cohort to 38 years old in 1993

(46 years in 2001), which allows us to examine the 15-year ethnicity-specific cohort trends

prior to the change in selection criteria. This provides us with the sample of 908,211 men.

The dependent variable is the years of education completed as of 2001, and the standard

errors are adjusted for within-ethnicity correlations. Figure 1 plots the estimates of γxs from

equation (1) and the 95-percent confidence interval for −2 ≤ x ≤ 36. The comparison group

for inter-ethnic differences is the age-ineligible cohort that comprises men who were 37 and

38 years old in 1993.

The estimates of γxs are close to zero, and are statistically insignificant for 15 out of 16

values of 21 < x ≤ 36.5 This implies that the long-term cohort trends prior to the rule change

were not different between Gurkha and non-Gurkha men, providing support for the validity

of the identification assumption. In contrast, for x ≤ 21, γxs are mostly positive and, more

importantly, increase as age decreases. For 13 ≤ x ≤ 21, the estimates are positive for most

γxs but small in magnitude; and most of the estimates of γxs are statistically insignificant

at the 5% level.6 However, for x ≤ 12, γxs are large and statistically significant at the 5%

level. This differential cohort trend by ethnicity among affected cohorts (for −2 ≤ x ≤ 21)

5In addition, we compare the education of the (22 to 28) year old age cohort to the (29 to 38) year old age
cohort, across Gurkha and non-Gurkha ethnic groups. Given that men in both these cohort groups are too
old to apply for the British Gurkha Army in 1993, this difference-in-difference estimate provides an alternate
test of whether cohort trends are different between Gurkha and non-Gurkha ethnic groups prior to the rule
change. We find that this estimate is close to zero, and it is not statistically significant at conventional levels.

6For Gurkha men aged 13 to 21 in 1993, the effect of the rule change was positive but small in magnitude
compared to the younger cohorts. Gurkha men aged 13 to 21 are mostly unaffected by the change in 1997,
and their ability to respond successfully to the introduction of the educational requirement is also constrained
by the years of education they have already completed by its 1993 introduction. For example, Gurkha men
aged 20 would only be able to respond if they already had at least 7 years of education in 1993. Because
the data on education completed by 1993 is not available, these older cohorts (13 to 21 years old in 1993)
include some men who were affected by the change in 1993 and others who were not.
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relative to the inter-ethnic trend among older cohorts (for 21 < x ≤ 36) can be interpreted

as the causal impacts of the rule change on Gurkha men.7

The positive impacts on younger cohorts (x ≤ 12) are consistent with the age group of

men most likely to respond to the rule change. They were more likely to be enrolled in

primary school at the time when the education criteria was introduced and to have enough

years to change their educational trajectory in line with the new selection rule in 1993; and

they are also affected by the change in 1997. Therefore, in this paper, we consider males

aged 12 or younger in 1993 as age-eligible members, to examine intrahousehold spillovers in

human capital on other members in their households.

The impact of the rule change on this younger age cohort comes from an increase in

school enrollment and an increase in the proportion of boys who completed at least 10

years of education- which are the two margins that should have been affected by the rule

change (Shrestha, forthcoming). More importantly, this positive educational response from

Gurkha men is line with the net benefits expected from complying with the new education

requirement. The expected lifetime earnings from the British Gurkha Army for eligible

applicants is estimated to be USD 16,000.8 The costs of receiving 10 additional years of

schooling, on the other hand, is the shadow wage of the child plus any direct monetary costs

such as tuition and transportation fees. Based on the private school fees in Nepal reported

by Sangeeta (2009) and the under-16 median wage from the 2008 NLFS, we estimate the

total costs to be around USD 3,800.9 The expected benefits exceed these costs as long

as the probability of success is not less than one in every 351 applicants. The selection

odds into the British Gurkha Army of one in 83 far exceeds the threshold at which the

expected benefits from investing in more education outweigh the costs of doing so. In

addition, the demand elasticity of educational response from Gurkha men is estimated to

be 0.3 (Shrestha, forthcoming). Responses of similar magnitude have also been observed

in other contexts: (Kochar, 2004) estimates a similar response for urban migration induced

educational response in rural India.

7For detailed analysis of the impact of the change in the selection criteria for the British Gurkha Army,
and for the robustness checks of the empirical strategy, see Shrestha (forthcoming).

8The lifetime earning of a Gurkha soldier is USD 1,334,091.81; and around 25,000 individuals apply
for 300 available slots each year. The expected lifetime earnings=probability of getting selected*lifetime
earnings.

9Out of this total cost, about $2,300 is the direct monetary cost of investing in 10 years of schooling,
and approximately $1,500 is the forgone earnings. Based on the 2008 NLFS, the under-16 median monthly
earning is $12.94. The median monthly earnings of all working male and female adults are $95.62 and $66.37,
respectively.
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2 Estimation Strategy

Economic models of household decision-making suggest that an increase in education among

Gurkha men is likely to affect investments on other members of their household. Our empir-

ical analysis seeks to estimate the intrahousehold tradeoffs that could underlie this increased

investment in male children. In particular, we focus on Gurkha girls, who are not eligible for

the British Gurkha Army based on gender, but could be indirectly affected by the presence of

a male sibling who was affected by the change in the selection criteria for the British Gurkha

Army. Male siblings aged 12 or younger in 1993 are henceforth refereed to as age-eligible

male siblings.

We first identify the effect on Gurkha girls of having an age-eligible male sibling in the

household via a difference-in-difference estimation. We then extend this empirical strategy

to instrument for male sibling’s education and estimate the causal impact of male human

capital investment on female sibling’s educational outcomes.

In the difference-in-difference estimation, we compare education between girls who have

an age-eligible male sibling and who do not have an age-eligible male sibling in their house-

hold, across Gurkha and non-Gurkha ethnic groups. The simple difference in the education

between Gurkha and non-Gurkha girls with an age-eligible male sibling could be arguably

correlated with the unobserved ethnic characteristics. Subtracting from this difference, the

inter-ethnic difference for those who do not have an age-eligible male sibling would net out

both ethnic differences and unobserved household characteristics that could be correlated

with having an age-eligible male sibling and preferences for girls’ human capital. The identi-

fication assumption is that in the absence of the change in the selection criteria for the British

Gurkha Army, the difference in female human capital between those with and without an

age-eligible male sibling would have been identical across Gurkha and non-Gurkha ethnic

groups. The above identification strategy can be expressed using the following regression

frame work:

Yilm = c + a1l + b1m + ρ Ei + λ (Ei X Gm) + Γ Ki + Θ (Ki X Gm) + ε (2)

where Yilm is the human capital outcome for girl i of ethnicity m and residing in ward l; a1l

is a ward dummy for each ward l; b1m is the ethnicity dummy for each m; Gm is a dummy

indicating whether girl belongs to the Gurkha ethnic group; Ei is a dummy indicating
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whether girl i has at least one age-eligible male sibling living in the household; and Ki is a

vector of girl i’s characteristics such as her age, region of birth, and characteristics related

to her parent’s fertility outcomes and her siblings.

The coefficient λ estimates the spillover effects on Gurkha girls who have an age-eligible

male sibling that experienced an increase in returns to education due to migration prospects.

Ei, which is the measure of having at least one age-eligible male sibling, could be argued to

be a function of household’s fertility choices. Therefore, the main threat to our identification

assumption is that unobserved characteristics that influence fertility outcomes and female

human capital investment decisions could be different between Gurkha and non-Gurkha

ethnic groups, which could bias the coefficient λ in equation (2). Given that the sibling’s

eligibility is jointly determined by its ethnicity, gender, and age, our estimation strategy can

allow for such unobserved fertility-related characteristics to be different between Gurkha

and non-Gurkha ethnic groups. In particular, we can control for three different types of

fertility related outcomes - that are likely to influence preferences related to childbearing -

separately for Gurkha and non-Gurkha ethnic groups.

First, Ei could be correlated with observed and unobserved ethnicity-specific character-

istics that influence whether girl i has at least one sibling.10 Second, the coefficient λ could

be biased due to differential parental preferences for having a male child by ethnicity. Third,

any ethnic differences in preferences for birth spacing could be correlated with EiXGm if

such preferences also influence female investment, and thereby, bias the coefficient λ. To

address these concerns, we include in equation (2): (a) a dummy indicating whether girl i

has at least one sibling (of any age and gender), and its interaction with a Gurkha dummy

variable; (b) a dummy variable indicating whether girl i has at least one male sibling of any

age, and an interaction between a Gurkha dummy and this male sibling dummy; and (c) we

add a dummy indicating whether girl i has at least one age-eligible sibling of any gender,

and its interaction with a Gurkha dummy variable.

Adding these ethnicity-specific fertility outcomes strengthens the internal validity of the

empirical strategy.

We extend the above empirical strategy to estimate an instrumental variable (IV) model

where the second stage estimates the impact of male siblings’ education on that of their

10In this paper, we define a sibling as a brother, sister, or cousin whose parents are part of the main
household. The siblings themselves could be residing in the household or living separately.
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female counterparts. The IV approach involves estimating the following equation:

Yilm = c′ + a′
1l + b′1m + ρ′ Ei + λ′ B̂i + Γ′ Ki +Θ′ (KiXGm)+Φ′ Si+ Σ′(SiXGm)+ε′ (3)

where B̂i is the instrumented male sibling’s education, predicted by EiXGm in the first

stage:

Bi = c′′ + a′′
1l + b′′1m + ρ′′ Ei + λ′′ (EiXGm) + Γ′′ Ki +Θ′′ (KiXGm)+Φ′′ Si+ Σ′′(SiXGm)+ε′′

(4)

Bi is the education measure of girl i’s nearest-age male sibling, and Si is a vector of her

nearest-age male sibling’s characteristics such as his age.

There are two potential concerns with using EiXGm to instrument for male education

Bi. First, the instrument could be correlated with ethnicity-specific cohort trends related to

male and female education. In Figure 1, prior to the rule change in 1993, we do not observe

differential cohort trends between Gurkha and non-Gurkha men. Nevertheless, in the IV

model above, we allow for ethnicity-specific linear cohort trends for male education, and

we include girl age dummies interacted with a Gurkha dummy to control for any ethnicity-

specific cohort shocks that could affect female education.

Second, the instrument could be correlated with ethnicity-specific characteristics that

influence household’s fertility choices. In line with the difference-in-difference strategy, the

IV specification also controls for three types of fertility outcomes separately for Gurkha and

non-Gurkha households. The exclusion restriction, which requires that having an age-eligible

male sibling in the household affects education of Gurkha girls only by increasing educational

attainment of their age-eligible male sibling, is satisfied as long as gender-specific birth

spacing preferences are not different between Gurkha and non-Gurkha households. While

we can not explicitly address this, we however can control for a variable that measures the

linear age-difference with her nearest-age male sibling, and its interaction with a Gurkha

dummy.

3 Data

We use the 2001 Nepal Census data and we focus on girls aged 6-12 in 2001. Since this

age cohort is the primary school-going age, having an age-eligible male sibling is likely to
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matter to their human capital.11 This provides us with a sample of 226,075 unmarried girls

of primary school-going age from a nationally representative household sample, with Gurkha

girls making up almost 20% of the sample.12

Table 1, Columns 1, 2 and 3 report the averages for important socio-economic indicators

and household characteristics for the entire sample as well as separately for Gurkha and

Non-Gurkha ethnic groups, respectively. The school enrollment rate for girls in the sample

is 72%. With an average age of nine, 4% of these girls work on a household farms or other

household economic activities, and another 4% of them perform household chores as their

main daily activity. 67% of them were born in a rural region, and 76% live in households

that own an agricultural land.

Age-eligible male siblings are defined as brothers, and male cousins from an age-eligible

cohort who reside in the same household. Three-fifth of girls had an age-eligible male sibling

residing in their household in 2001.13 The household roster might not however represent

the household composition at or around the time of the rule change in 1993, if this change

itself caused Gurkha households to split, with age-eligible Gurkha boys moved to separate

household by 2001.14

If the likelihood that an age-eligible boy moves out of Gurkha household after 1993 is

correlated with household characteristics that also influence female investments, this could

undermine the identification assumption. We examine the possibility of such endogenous

household formation among Gurkha ethnic group in two ways.

First, we test whether Gurkha households are different in composition compared to non-

Gurkha households in 2001. Table 1 reports various characteristics of household structure

for Gurkha and non-Gurkha ethnic groups; column 4 presents the p-value of the difference in

means between the two groups. 96% of Gurkha girls and 95% of non-Gurkha girls come from

11In addition, the girls of this age cohort are not married, and therefore, they are more likely to be living
with their parents, in contrast to married girls who are members of their spouse’s household. The sibling
relationship variables are constructed based on the household roster, and fertility information of household
members.

12The sample of households is drawn from the complete household count conducted in the first phase of
the census in 2001. For each ward, 1 of 8 housing units was selected, and for 52 wards in 6 districts, complete
enumeration was done. The sample comprises 20% of the population.

13The dummy indicator for having an age-eligible male sibling in the household is constructed based on
the household roster.

14In addition, we test whether the fertility rate also changed among Gurkha households following the rule
change in 1993. For this purpose, we compare the cohort size of the Gurkha ethnic group who were born
five years prior and five years after 1993, relative to the same difference for the non-Gurkha ethnic group.
We also compare the gender composition of cohorts born before and after the rule change, across Gurkha
and non-Gurkha ethnic groups. On both measures, we do not find any significant differential change by
ethnicity.
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a nuclear household. The two means are not different at conventional levels of statistical

significance. Only 5% of girls have a male sibling (including cousins with parents who are

members of the household) living in a different household, and more importantly, this is not

statistically significantly different between Gurkha and non-Gurkha ethnic groups (p-value

= 0.580).15 Lastly, Gurkha and non-Gurkha girls have almost identical likelihood of having

an age-eligible male sibling living in their household (62.78% and 63.10% respectively), and

this difference is also not statistically significant.

Second, we examine whether the difference-in-difference estimation strategy might be bi-

ased due to endogenous household formation by estimating λ in equation (2) with household

characteristics as the dependent variable. Table 2 presents the estimates of λ for three types

of household head characteristics, two measures of household wealth16, and two indicators

of female empowerment measured by whether any female household member owns land and

property in her name. For all seven outcomes, the estimated coefficient λ is close to zero and

it also not statistically significantly different from zero. The results support the validity of

the identification assumption, and provide no evidence for endogenous household formation

that could bias the difference-in-difference. It also shows that the difference-in-difference

instrument EiXGm is not correlated with the observed household characteristics that could

directly affect female education, and therefore, supports the exclusion restriction of the IV

model.

4 Results

Table 3 compares the years of education completed as of the 2001 Census of Gurkha and

non-Gurkha girls who have an age-eligible male sibling in their household to those who

do not have an age-eligible male sibling. The latter group comprises of girls with either

no siblings, only female siblings, or age-ineligible male siblings. Among girls without an

age-eligible male sibling, the average education of Gurkha and non-Gurkha girls are almost

15The 2001 Nepal Census collected information on gender of the siblings who were living separately from
their parents, but did not collect information on their age or the timing of their split. Hence, we cannot
identify whether the male sibling, who is living separately from his parents in 2001, is of an age-eligible
cohort. For all girls who have a male sibling living separately, we assume that the sibling is of an age-
eligible cohort, and reassign the dummy indicator for having an age-eligible male sibling in the household
(Ei) the value of one. This does not change the findings of the paper.

16One of the measures of household wealth is the wealth index. It is constructed by taking a weighted
mean across the standard distributions of four different measures of housing quality and two measures of
household asset: drinking water source, lighting source, cooking fuel source, type of toilet, and household
ownership of a television set and radio. The weights are calculated based on the first principal component.
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identical, and the difference between the two ethnic groups is also not statistically significant

at conventional levels. Among those with an age-eligible male sibling, however, Gurkha girls

completed 0.10 less years of education than non-Gurkha girls. This difference is statistically

significant at the 1% level. The difference-in-difference estimation shows that Gurkha girls

with an age-eligible male sibling in the household completed an average of 0.12 less years of

education. This estimate is statistically different from zero at the 1% level.

To account for a possible bias due to ethnicity-specific characteristics that are correlated

with fertility and female education, we estimate λ from equation (2) that allows for unob-

served variables correlated with different types of fertility-related outcomes to be different

between Gurkha and non-Gurkha ethnic groups. The results from four different specifi-

cations that control for such ethnicity-specific fertility preferences and characteristics are

presented in Table 4. Across the four specifications we add more rigorous controls sequen-

tially to test the robustness of our difference-in-difference estimates. The fourth specification

is the most rigorous. Additional robustness checks are provided in Appendix A and in Ap-

pendix Table A1.

The specification in Column 1 controls for ethnicity-specific parental preferences related

to having more than one child; Column 2, in addition, controls for ethnicity-specific parental

preferences for having a male child. If the likelihood of having an age-eligible male sibling

measured by Ei is a function of parents’ fertility preferences, then differences in such prefer-

ences between the Gurkha and non-Gurkha ethnic groups could confound the coefficient of

EiXGm, i.e. λ, in equation (2). In Column 3, we control for any potential ethnic differences

in the labor market earnings of older male siblings that could directly affect their younger

female sibling’s education through household income. The estimated impacts on the years

of education in Columns 1, 2, and 3 in Table 4 are -0.079, -0.141, and -0.126 respectively,

and the estimates are statistically significant at the 1% or 5% level.

Lastly, the estimates of λ could still be biased if there are any differential parental

preferences for birth spacing between Gurkha and non-Gurkha households. Therefore, in

Column 4 we control for ethnicity-specific birth spacing in two ways. First, we include a

dummy indicating whether the girl has any age-eligible sibling of any gender in the household,

and its interaction with a Gurkha dummy. Second, we also control for gender-specific birth

spacing by including as controls the variable that measures age-difference between the girl

and her nearest-age male sibling, and its interaction with a Gurkha dummy.
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Across all our specifications in Table 4, the estimated impacts of an age-eligible male

sibling on education for Gurkha girls are very similar in magnitude, and they are also

similar to the simple mean difference-in-difference in Table 3. The robustness of the results

to various ethnicity-specific controls underlines the internal validity of the identification

strategy, and therefore, provides a plausibly causal impact on Gurkha girls of having an

age-eligible male sibling. Based on our most rigorous specification (Column 4), having an

age-eligible male sibling reduced the education of Gurkha girls living in the same household

by 0.12 years (statistically significant at the 1% level). This net negative intrahousehold

spillover effect is large and accounts for a 7.6% decline in education compared to the mean

(1.585 years).

Table 5, Columns 1 and 2 examine the impact on two different margins of female educa-

tion using the most rigorous specification (as in Column 4 of Table 4). Column 1 estimates

the impact on Gurkha girls with an age-eligible male sibling on ever enrolling in school, while

Column 2 examines the impact on their dropout rates. The results show that having an age-

eligible male sibling reduced the probability of Gurkha girls to ever enroll in a formal school

by 3.5 percentage points. This represents a 13.7% increase in the fraction of girls without

any education, and the effect is statistically significant at the 5% level. On the other hand,

the effect of having an age-eligible male sibling on dropout rates of Gurkha girls is close to

zero, and this is also not statistically significantly different from zero. These results suggest

that the negative spillover effect on female education is mainly due to a decrease in formal

education rather than girls dropping out of school early.

Columns 3 and 4 examine the impacts on child labor outcomes. While these are important

human development indicators in and of themselves, in the context of our results they could

provide suggestive evidence of resource reallocation (across siblings) being the appropriate

intervening mechanisms for the observed negative intrahousehold spillovers on education. In

particular, we can examine the reallocation of non-monetary resources that mainly comprises

of household members’ labor time. We therefore focus on female child labor time spent on

the household’s economic activities.

Our results suggest that the change in selection criteria increased the fraction of Gurkha

girls with an age-eligible male sibling who were working on a household farm and other

household economic enterprise as their main activity by 1.4 percentage points. This is a

33.3% increase in the fraction of girls who are involved in economic activities. This effect
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is also statistically significant at the 1% level. In contrast, we do not observe any increase

in the fraction of girls who performed household chores as their main activity. The lack of

impact on household chores is perhaps not surprising, given such activities are predominately

performed by girls, and therefore, the change in returns to education for boys is unlikely to

elicit any reallocation in child labor time. These results suggest that Gurkha girls with an

age-eligible male sibling reduced schooling, and reallocated their time towards farming and

other economic activities; and suggests that labor requirements for agriculture and other

household economic enterprise might be strictly binding for male and female members of

the household. We further examine this reallocation of non-monetary household resources;

and the question of how households allocate monetary resources later in this section.

Table 6 presents the results from the IV model described in equations (3) and (4). For

this purpose, we restrict our sample to girls aged 6 to 12 years old, who have at least one

male sibling. The endogenous variable of interest Bi measures the years of education of

the nearest-age male sibling. Column 1 presents the first-stage results by estimating the

coefficient λ′′ in equation (4), with Bi as the dependent variable. In addition to the controls

from our most rigourous specification, we include the nearest-age male sibling’s age dummies,

and also include ethnicity-specific linear cohort trends to allow for differential trajectory of

male education for Gurkha and non-Gurkha ethnic groups.

Based on the first-stage IV results in Column 1, EiXGm predicts 0.380 more years of ed-

ucation for age-eligible Gurkha male siblings. More importantly, the estimate is statistically

significant at the 1% level, and the F-statistic on EiXGm– the excluded instrument– on the

first-stage regression is 7.832. This increase in education is assumed to be solely driven by

the changes in educational requirement for the British Gurkha Army. It signifies a 12.7%

increase relative to the mean education of male siblings, and it is in line with the positive

impact found among age-eligible Gurkha men in Section 1, and that estimated by Shrestha

(forthcoming).

Columns 2 presents the IV estimates of the impact of male sibling’s education, which

is instrumented by EiXGm, on female education. The IV result suggests that for each

additional year of education completed by a male sibling, his female counterpart reduces

her education by 0.394 years. The estimate is statistically significant at the 10% level.

Additionally, the Anderson-Rubin test statistics (presented at the bottom of Column 2)

suggest that the IV estimate is robust to the weak instrument bias.
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In this context where intrahousehold spillovers are large and almost two-thirds of the age-

eligible men tend to have at least one female sibling, the changes in educational requirement

for British Gurkha Army that raised male education in Nepal might have had substantially

negative impact on female education, and widen the gender gap. For instance, if all age-

eligible Gurkha men of 6 to 12 years old cohort are assumed to have raised education by 0.380

years, then the rule change would improve the average male education in Nepal by 0.070

years.17 Assuming that there is no impact on females beyond the intrahousehold spillover

effects on Gurkha girls who have an age-eligible male sibling, the rule change would decrease

the average female education of the 6 to 12 years old cohort by 0.014 years.18 These results

suggest a widening of the gender gap on education by 0.455 more years among the Gurkha

ethnic group, and by 0.084 years overall–which is 31.0% increase over the mean gender gap

for 6 to 12 years old cohort (0.271 years).19

These negative intrahousehold spillovers on education could be due to the household’s

decision to reallocate its resources from female to male children, given future migration

prospects raised returns on male human capital investments. On the other hand, the changes

introduced by the British Gurkha Army could have differentially affected preferences related

to gender discrimination on child investments for Gurkha households with age-eligible men.

However, we do not observe impacts on the propensity of female household members

to own their own property or land among Gurkha households with an age-eligible male in

Table 2, Columns 6 and 7. If such female empowerment indicators are correlated with gender

preferences, then it is unlikely that the negative intrahousehold spillovers can be explained

by a change in preferences for non-market related gender discrimination.

In Table 7 we examine whether household resource constraints, in some part, drive the

negative intrahousehold gender spillovers. In particular, we focus on two main types of

resources: monetary that include expenditure on child education, and non-monetary that

comprise of child labor time for household economic activities. In Table 5, we observed that

17In the 2001 Census data, 18.39% of boys aged 6 to 12 years old belong to the Gurkha ethnic group.
Therefore, the average change in male education due to the rule change is given by 0.1839*0.380. For
this analysis, we ignore any intrahousehold substitution between male siblings although similar spillovers
estimated in this paper across gender are also likely to affect male siblings.

18Gurkha girls make up 18.94% of all girls between 6 and 12 years old; and among them, 62.78% have
an age-eligible male sibling living in their household. Therefore, the average change in female education is
0.1894*0.6278*-0.121.

19In absence of any intrahousehold gender spillovers, the educational response from Gurkha boys of 6 to
12 years old cohort is expected to raise the average education by 0.04 years for this cohort. Taking into
account the negative gender spillovers, the increase in average education for the cohort is 0.03 years.
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Gurkha girls with an age-eligible male sibling decreased their education, while simultane-

ously increasing their time spent on household farms and economic enterprise. If child labor

for household economic activities is one of the costs associated with investing in children’s

education, then the intrahousehold spillovers should be more severe for girls in agricultural

households for whom such labor requirements are likely to be more binding. In Columns

2 and 4 of Table 7, we estimate the impact of an age-eligible male sibling on education of

Gurkha girls differentially by whether a household is involved in its own agricultural pro-

duction or not. The negative gender spillover on female education is higher for agricultural

households relative to non-agricultural households. The difference between the two types of

households are also statistically significant at the 5% level (and at the 10% level in Column

4).

In Columns 3 and 4, we estimate the intrahousehold spillover separately for households

who are equal to or above the median wealth index and those that are below.20 Given

that monetary resources required for education investments are likely to be less binding for

wealthier households, we should expect a lower propensity to reallocate resources away from

female education; and a relatively more moderate intrahousehold substitution in wealthier

households. The results in Columns 3 and 4 suggest that the estimated gender spillover on

female education is mitigated by household wealth. This difference is statistically significant

at the 1% level.

These differential results provide highly suggestive evidence that the changes in gender-

specific educational returns led to a reallocation of monetary and non-monetary resources

away from female to male children. This intrahousehold reallocation, which is partly due to

resource constraints, helps account for the observed negative gender spillovers.

5 Conclusion

We find that an education based change in the selection criteria for the British Gurkha

Army that raised migration prospects for relatively skilled Gurkha men led to an increase in

male education in the source country. The increase in male education however comes at the

expense of reduced human capital investments in their female siblings. The greater allocation

of resources towards male children, who already had higher human capital endowments, could

20The correlation between agricultural household dummy and wealth dummy is -0.26.
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have important intergenerational impacts for gender inequality.

Our quasi-experimental setting allows us to estimate the rate of substitution in human

capital between male and female children within the household. Moreover, the differential

effects on intrahousehold substitution by poorer and agricultural households suggest that

the negative rate of substitution is due to a market-driven reallocation of resources. This

interpretation is likely to be true as long as preferences for gender discrimination did not

evolve differently following the rule change for these two types of households. Preferences

for gender discrimination however have been shown to be be resistant to economic changes

alone. While the persistence of culture and norms that underlie preferences for gender

discrimination have been long recognized in the South Asian context (Das Gupta et al.,

2003), such norms have also been shown to sticky more generally from one generation to the

next and in the longer term (Abrevaya, 2009; Alesina et al., 2013). Therefore, this result

on differential effects arguably demonstrates that resource poorer households respond more

strongly to the market incentives to lower investments in female human capital. This finding

that poverty, through liquidity constraints, can exacerbate the effect of biases against women

is in line with similar findings in the literature (Jayachandran, 2015).

Migration has been shown to affect households’ economic decisions-particularly those

related to human capital investments on children- through positive income shocks due to

remittances (Yang, 2008); and by changing the future employment opportunities of children

that raise their expected returns to human capital investments (Chand and Clemens, 2008;

Batista et al., 2012). Both the prospect of such migration and the departure of successful

males could have spillover effects on women.

There is however very little evidence on these gender spillovers. While there is an

emerging literature on the secondary impacts of migration on women in migrant house-

holds (Antman, 2013), there is much less evidence on the effect of the prospect migration on

wider human capital investments in women in the source country. In this paper we find that

any “brain gain” effects, which are associated with expected migration opportunities is likely

to be restricted to male children when foreign jobs are accessible to only men; and that this

could leave girls in already gender-unequal societies like Nepal further behind. Accounting

for these negative spillovers is therefore important to better understand the effectiveness of

international migration as a development policy.

21



Compliance with Ethical Standards:

Conflict of Interest: The authors declare that they have no conflict of interest.

22



References

Abrevaya, Jason, “Are There Missing Girls in the United States? Evidence from Birth
Data,” American Economic Journal: Applied Economics, 2009, 1(2), 1–34.

Acosta, Pablo A., “School Attendance, Child Labour, and Remittances from International
Migration in El Salvador,” Journal of Development Studies, 2011, 47(6), 913–936.

Alexandreou, Alex, Richard Bartle, and Richard Holmes, Human Resource Man-
agement in the British Armed Forces: Investing in the Future, Routledge, 2000.

Alesina, Alberto, Paola Giuliano, and Nathan Nunn, “On the Origins of Gender
Roles: Women and the Plough,” Quarterly Journal of Economics, 2013, 128(2), 469–530.

Anderson, Siwan and Debraj Ray, “Missing Women: Age and Disease,” Review of
Economic Studies, 2010, 77, 1262–1300.

Antman, Francisca M., “Gender, Educational Attainment, and the Impact of Parental
Migration on Children Left Behind,” Journal of Population Economics, 2012, 25(4), 1187–
1214.

Antman, Francisca M., “The Impact of Migration on Family Left Behind,” in A.F. Con-
stant and K.F. Zimmermann eds., International Handbook on the Economics of Migration,
2013.

Antman, Francisca M., “Gender Discrimination in the Allocation of Migrant Household
Resources,” Journal of Population Economics, 2015, 28(3), 565–592.

Banskota, Purushottam, The Gurkha Connection: A History of the Gurkha Recruitment
in the British Indian Army, Nirala Publications, 1994.

Batista, Catia, Aitor Lacuesta, and Pedro C. Vicente, “Testing the Brain Gain
Hypothesis: Mico Evidence from Cape Verde,” Journal of Development Economics, 2012,
97, 32–45.

Beine, Michel, Frederic Docquier, and Hillel Rapoport, “Brain Drain and Human
Capital Formation in Developing Countries: Winners and Losers,” Economic Journal,
2008, 118(528), 631–652.

Caplan, Lionel, Warrior Gentlemen: Gurkhas in the Western Imagination, Berghahn
Books, 1995.

Carranza, Eliana, “Soil Endowments, Female Labor Force Participation, and the Demo-
graphic Deficit of Women in India,” American Economic Journal: Applied Economics,
2014, 6(4), 197–225.

Chand, Satish and Michael Clemens, “Skilled Emigration and Skill Creation: A Quasi-
experiment,” Working Papers 152, Center for Global Development, 2008.

Clemens, Michael A., “Why Do Programmers Earn More in Houston Than Hyderabad?
Evidence from Randomized Processing of US Visas,” American Economic Review Papers
and Proceedings, 2013, 103(3), 198–202.

23



Clemens, Michael A., Claudio Montenegro, and Lant Pritchett, “The Place Pre-
mium: Wage Differences for Identical Workers across the US Border,” HKS Faculty Re-
search Working Paper Series, 2009.

Coen-Pirania, Daniele, Alexis Leónb, and Steven Lugauerc, “The Effect of House-
hold Appliances on Female Labor Force Participation: Evidence from Microdata,” Labour
Economics, 2010, 17(3), 503–513.

Cortes, Patricia, “The Feminization of International Migration and its Effects on the
Families Left Behind: Evidence from the Philippines,” World Development, 2015, 65,
62–78.

Das Gupta, Monica, Jiang Zhenghua, Li Bohua, Xie Zhenming, Woojin Chung,
and Bae Hwa-Ok, “Why is Son preference so Persistent in East and South Asia? A
Cross-country Study of China, India and the Republic of Korea,” Journal of Development
Studies, 2003, 40(2), 153–187.

Dinkelman, Taryn, “The Effects of Rural Electrification on Employment: New Evidence
from South Africa,” American Economic Review, 2011, 101(7), 3078–3108.

Docquier, Frederic and Hillel Rapoport, “Globalization, Brain Drain, and Develop-
ment,” Journal of Economic Literature, 2012, 50(3), 681–730.

Fan, C. Simon and Oded Stark, “International Migration and Educated Unemploy-
ment,” Journal of Development Economics, 2007, 83(1), 76–87.

Farwell, Byron, The Gurkhas, Penguin Books, 1984.

Gibson, John and David McKenzie, “Eight Questions about Brain Drain,” Journal of
Economic Perspectives, 2011, 25(3), 107–128.

Gibson, John and David McKenzie, “The Development Impact of a Best Practice
Seasonal Worker Policy,” Review of Economics and Statistics, 2014, 96(2), 229–243.

Hitchcock, John Thayer, The Magars of Banyan Hill, Holt, Rinehart and Winston, 1966.

Jayachandran, Seema, “The Roots of Gender Inequality in Developing Countries,” An-
nual Review of Economics, 2015, 7, 63–88.

Jayachandran, Seema and Adriana Lleras-Muney, “Life Expectancy and Human
Capital Investments: Evidence from Maternal Mortality Declines,” Quarterly Journal of
Economics, 2009, 124(1), 349–397.

Jensen, Robert, “Do Labor Market Opportunities Affect Young Women’s Work and Fam-
ily Decisions? Experimental Evidence from India,” Quarterly Journal of Economics, 2013,
127(2), 753–792.

Kochar, Anjini, “Urban Influences on Rural Schooling in India,” Journal of Development
Economics, 2004, 74(1), 113–136.

Meyerhoefer, Chad D. and C. J. Chen, “The Effect of Parental Labor Migration on
Childrens Educational Progress in Rural China,” Review of Economics of the Household,
2010, 9(3), 379–396.

24



McKenzie, David and Hillel Rapoport, “Can Migration Reduce Educational Attain-
ment? Evidence from Mexico,” Journal of Population Economics, 2011, 24(4), 1331–1358.

McKenzie, David and Dean Yang, “Evidence on Policies to Increase the Development
Impacts of International Migration,” Discussion Paper Series Center for Research and
Analysis of Migration, 2014.

Oster, Emily and Bryce Millett, “Do IT Service Centers Promote School Enrollment?
Evidence from India,” Journal of Development Economics, 2013, 104, 123–135.

Pitt, Mark M., Mark R. Rosenzweig and Mohammad Nazmul Hassan, “Human
Capital Investment and the Gender Division of Labor in a Brawn-Based Economy,” Amer-
ican Economic Review , 2012, 102(7), 3531–3560.

Qian, Nancy, “Missing Women and the Price of Tea in China: The Effect of Sex-Specific
Income on Sex Imbalance,” Quarterly Journal of Economics, 2008, 123(3), 198–202.

Rathaur, Kamal Raj Singh, “British Gurkha Recruitment: A Historical Perspective,”
Voice of History, 2001, 16(2), 19–24.

Rosenzweig, Mark R. and T. Paul Schultz, “Market Opportunities, Genetic Endow-
ments, and Intrafamily Resource Distribution: Child Survival in Rural India,” American
Economic Review, 1982, 72(4), 803–815.

Rosenzweig, Mark R. and Junsen Zhang, “Economic Growth, Comparative Advantage,
and Gender Differences in Schooling Outcomes: Evidence from the Birthweight Differences
of Chinese Twins,” Journal of Development Economics , 2013, 104(4), 245–260.

Sangeeta, K, “Worried about Admission? Heres Some Help,” Republica, 2009. Available at:
http://archives.myrepublica.com/portal/index.phpaction=news details&news id=2283
(last accessed: 15 July 2016).

Sen, Amartya, “More Than 100 Million Women Are Missing,” The New York Review of
Books, 1990, 61–66.

Shrestha, Maheshwor, “Get Rich or Die Tryin’: Perceived Earnings, Perceived Mortality
and the Value of a Statistical Life of Potential Work-migrants from Nepal,” Working
Paper, 2015.

Shrestha, Slesh A., “No Man Left Behind: Effects of Emigration Prospects on Educational
and Labour Outcomes of Non-migrants,” Economic Journal, forthcoming.

Strauss, John and Duncan Thomas, “Human Resources: Empirical Modeling of House-
hold and Family Decisions,” Handbook of Development Economics, 1995, 1885–2023.

United Nations, “The Global Gender Gap Report,” 2010.

Yang, Dean, “International Migration, Remittances and Household Investment: Evidence
from Philippine Migrants’ Exchange Rate Shocks,” Economic Journal, 2008, 118(528),
591–630.

Yang, Dean, “Migrant Remittances,” Journal of Economic Perspectives, 2011, 25(3).

Yi, Junjian, James J. Heckman, Junsen Zhang, and Gabriella Conti , “Early Health
Shocks, Intra-household Resource Allocation and Child Outcomes,” Economic Journal,
2015, 125(588), F347–F371.

25



Figure 1: Effect on educational outcome of Gurkha men

Notes: The figure plots γxs in equation (1) with 95% confidence interval for −2 ≤ x ≤ 36.
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Table 1: Descriptive statistics

Whole P-value
Sample Gurkha Non-Gurkha (2)=(3)

(1) (2) (3) (4)

Total sample 226,075 42,810 183,265 -
% of sample - 18.94% 81.06% -
Age (in years) 8.94 8.96 8.93 0.310
Rural birth 66.99% 79.35% 64.10% 0.021

Years of education 1.58 1.54 1.60 0.402
Currently enrolled 72.72% 74.80% 72.23% 0.541
Agriculture/Economic work 4.16% 5.36% 3.87% 0.203
Household chores 3.71% 1.85% 4.15% 0.926

Household size 6.61 6.48 6.64 0.615
Nuclear household 95.28% 96.01% 95.11% 0.434
Number of male sibling 1.04 1.05 1.03 0.209
Number of female sibling 0.95 1.00 0.94 0.981
Number of age-eligible male sibling 0.95 0.97 0.95 0.317

Age-eligible male sibling 63.04% 62.78% 63.10% 0.430
Male sibling living separately 5.17% 6.93% 4.76% 0.580
Female sibling living separately 9.81% 9.77% 9.82% 0.004
Male sibling’s employment status 13.70% 14.58% 13.50% 0.650
Male sibling’s years of education 2.99 2.85 3.03 0.512
Age difference w/ male sibling 3.74 3.72 3.74 0.635

Household head male 86.89% 83.75% 87.62% 0.024
Household head age (in years) 42.85 43.33 42.74 0.213
Household head years of education 2.81 1.80 3.05 0.042
Household wealth index 0.00 -0.05 0.01 0.773
Household owns agricultural land 76.36% 83.81% 74.62% 0.296
Household owns livestock 73.12% 82.08% 71.03% 0.845
Female member owns land 10.48% 9.26% 10.76% 0.257
Female member owns property 5.44% 4.82% 5.58% 0.327

Notes: Based on the 2001 Nepal Census.
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Table 2: Test of endogenous correlation with household characteristics

Household head characteristics Household assets Female ownership

Gender Age Education Wealtha Ag land Property Land
(1) (2) (3) (4) (5) (6) (7)

Ei x Gm -0.014 0.477 0.124 0.013 -0.004 -0.008 0.010
(0.0159) (0.4450) (0.0886) (0.0149) (0.0075) (0.0071) (0.0123)

R-squared 0.112 0.113 0.242 0.445 0.366 0.058 0.079
Observations 226,075 226,075 226,075 226,075 226,075 226,075 226,075
Mean dep. var. 0.869 42.85 2.815 0.405 0.764 0.054 0.105

Notes: The table presents the estimates of λ in equation (2) using the most rigorous specification
of Column 4, Table 4. This specification includes ethnicity dummies, ward of residence dummies,
and Ei. It also includes age dummies, a rural birth dummy, any sibling dummy, any male sibling
dummy, male sibling employment status dummy, age-eligible sibling dummy, age difference with
male sibling variable, and their interactions with a Gurkha dummy. The standard errors are reported
in parentheses and are adjusted for within-ethnicity correlation; *p<0.1, **p<0.05, ***p<0.01.
aWealth is a dummy variable indicating whether the household wealth index is above or equal to
the median wealth index. The wealth index is constructed by taking a weighted mean across the
standard distributions of four measures of housing quality and two measures of household asset:
drinking water source, lighting source, cooking fuel source, the type of toilet, and the ownership of
television and radio. The weights are calculated based on the first principal component.

Table 3: Mean female education by ethnicity and age-eligible male sibling

Years of education

Gurkha Non-Gurkha Difference

No age-eligible male sibling 1.38 1.36 0.01
(0.013) (0.006) (0.014)

Age-eligible male sibling 1.63 1.73 -0.10
(0.010) (0.005) (0.012)

Difference 0.25 0.37 -0.12
(0.017) (0.009) (0.020)

Notes: The table reports the average years of education completed as of 2001 for girls of Gurkha

and non-Gurkha ethnic groups and those with and without an age-eligible male sibling in their

household. The standard errors are reported in parentheses.
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Table 4: Educational outcomes of Gurkha girls with an age-eligible male sibling

Dependent variable:
Years of education (1) (2) (3) (4)

Ei x Gm -0.079*** -0.141*** -0.126** -0.121***
(0.0234) (0.0521) (0.0584) (0.0453)

Controls (and interactions with Gm):
Sibling dummy x x x x
Male sibling dummy - x x x
Male sibling employment status - - x x
Age-eligible sibling dummy - - - x
Age difference w/ male sibling - - - x

R-squared 0.456 0.457 0.460 0.460
Observations 226,075 226,075 226,075 226,075
Mean dependent variable 1.585 1.585 1.585 1.585

Notes: The table presents the estimates of λ in equation (2). All specifications include Ei, ethnicity
dummies, ward of residence dummies, age dummies and their interactions with Gurkha dummy, and
rural birth dummy and its interaction with a Gurkha dummy. The standard errors are reported in
parentheses and are adjusted for within-ethnicity correlation; *p<0.1, **p<0.05, ***p<0.01.
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Table 5: Educational and labor outcomes of Gurkha girls with an age-eligible male sibling

Dependent variable: Never Dropped Ag/Economic Household
enrolled out work chores

(1) (2) (3) (4)

Ei x Gm 0.035** -0.007 0.014*** 0.001
(0.0135) (0.0046) (0.0064) (0.0073)

R-squared 0.274 0.030 0.171 0.148
Observations 226,075 226,075 226,075 226,075
Mean dependent variable 0.255 0.018 0.042 0.037

Notes: The table presents the estimates of λ in equation (2) using the most rigorous specification
of Column 4, Table 4. The specification includes ethnicity dummies, ward of residence dummies,
and Ei. It also includes age dummies, a rural birth dummy, any sibling dummy, any male sibling
dummy, male sibling employment status dummy, age-eligible sibling dummy, and age difference with
sibling variable, and their interactions with a Gurkha dummy. The standard errors are reported in
parentheses and are adjusted for within-ethnicity correlation; *p<0.1, **p<0.05, ***p<0.01.
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Table 6: Intrahousehold substitution between male and female educational investments

First stage IV
Dependent variable: Bi = Male sibling’s Yilm =

years of education Years of education
(1) (2)

Ei x Gm 0.380***
(0.1394)

Male sibling’s -0.394*
years of education (Bi) (0.2268)

First stage statistics:
R-Squared 0.597
F-statistics 7.83
Probability > F 0.007

Weak instrument robust inference:
P-value of Anderson-Rubin Test (Ho : λ′

i = 0) 0.042

Observations 147,004 147,004
Mean dependent variable 2.995 1.715

Notes: The IV model is predicted using the most rigorous specification of Column 4, Table 4.
In addition, the above specifications also include nearest-age male sibling’s age dummies, and age
interacted with a Gurkha dummy. The standard errors are reported in parentheses and are adjusted
for within-ethnicity correlation; *p<0.1, **p<0.05, ***p<0.01.
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Table 7: Differential effects on Gurkha girls with an age-eligible male sibling

Dependent variable:
Years of education (1) (2) (3) (4)

Ei x Gm -0.121*** -0.061 -0.165** -0.128**
(0.0453) (0.0614) (0.0493) (0.0583)

Ei x Gm x Aga -0.085** -0.039*
(0.0285) (0.0231)

Ei x Gm x Wealthb 0.116*** 0.102***
(0.0234) (0.0165)

P-value of F-test:
Ei x Gm + Ei x Gm x Ag 0.004 0.001
Ei x Gm + Ei x Gm x Wealth 0.371 0.684

R-squared 0.460 0.466 0.466 0.466
Observations 226,075 226,075 226,075 226,075
Mean dependent variable 1.585 1.585 1.585 1.585

Notes: Column 1 reports the estimate from the most rigorous specification of Column 4, Table 4. In
addition, the specifications in Columns 2-4 also include agricultural household dummy (Ag), above
median wealth dummy (Wealth), and their interactions with a Gurkha dummy. The standard errors
are reported in parentheses and are adjusted for within-ethnicity correlation; *p<0.1, **p<0.05,
***p<0.01. aAg is a dummy variable indicating whether the household is involved in its own
agricultural production, based on whether it owns agricultural plots and livestock. bWealth is
a dummy indicating whether the household wealth index is above or equal to the median wealth
index. The wealth index is constructed by taking a weighted mean across the standard distributions
of four measures of housing quality and two measures of household assets: drinking water source,
lighting source, cooking fuel source, the type of toilet, and the ownership of television and radio.
The weights are calculated based on the first principal component.
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A Appendix: Further Robustness Checks

Appendix Table A1 provides additional robustness checks for estimating the causal impact

of having an age-eligible male sibling on Gurkha girl’s years of education using the difference-

in-difference estimation strategy described in Section 2.

In Column 1, we provide a falsification test where we estimate the impact on Gurkha

girls of having a male sibling of older age-cohorts. We estimate equation (2) using our most

rigorous specification from Column 4, Table 4. In addition to Ei and EiXGm, we also

include a dummy variable for having a male sibling of 13 to 20 years old in 1993 and a

dummy variable for a male sibling of 21 to 25 years old in 1993, and their interactions with a

Gurkha dummy. The results from Column 1 suggest that having an age-eligible male sibling

reduced Gurkha girl’s education by 0.117 years. The estimate is statistically significant at

the 5% level. In contrast, the estimated impacts on Gurkha girls of having a male sibling of

13 to 20 years old cohort, and of 21 to 25 years old cohort are close to zero (0.045 and -0.009

respectively) and both estimates are not statistically significant at conventional levels.

Column 2 estimates the coefficient λ in equation (2) by restricting the sample of girls to

those who do not have more than one sibling. This allows us to estimate the impacts by

comparing girls with the same number of siblings, and henceforth, the diff-in-diff estimate is

not likely to be confounded by differential quantify-quality trade-offs due to different number

of children (two versus more than two) between Gurkha and non-Gurkha households. In

Column 3, we restrict the sample to girls who do not have any male sibling living separately;

and in Column 4 we restrict the sample to households that do not have migrants in 2001.

The estimates in Columns 2, 3, and 4 are -0.122, -0.199, and -0.132 respectively, and all

three estimates are statistically significant at the 1% level.

Lastly, we use an alternative definition to identify sibling relationships. In particular,

we exclude cousins from the definition of siblings. In the 2001 Census data, we can identify

brother- and sister-relationships for girls who are daughters of the head of the household.

This provides us with the restricted sample of 195,593 girls. The result in Column 5 show

that Gurkha girls who have an age-eligible male brother living in the household reduce

education by 0.113 years, and the estimate is statistically significant at the 5% level. The

results in the paper are therefore robust to the definition of sibling relationship.
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Appendix Table A1: Educational outcomes of Gurkha girls with an age-eligible male
sibling

Restricted sample: Own siblingsa

Dependent variable: 0 or 1 male No male sibling No
Years of education siblings living separately migrants

(1) (2) (3) (4) (5)

Ei x Gm -0.117** -0.122*** -0.199*** -0.132*** -0.113**
(0.0512) (0.0451) (0.0529) (0.0417) (0.0527)

I(Male sibling aged 13-20) x Gm 0.045
(0.0469)

I(Male sibling aged 21-25) x Gm -0.009
(0.0649)

R-squared 0.461 0.481 0.462 0.458 0.458

Observations 226,075 164,581 214,385 219,183 195,593
Mean dependent variable 1.585 1.548 1.581 1.572 1.592

Notes: The table presents the estimates of λ in equation (2) using the most rigorous specification
of Column 4, Table 4. The specification includes ethnicity dummies, ward of residence dummies,
and Ei. It also includes age dummies, a rural birth dummy, any sibling dummy, any male sibling
dummy, male sibling employment status dummy, age-eligible sibling dummy, and age difference with
sibling variable, and their interactions with a Gurkha dummy. The specification in Column 1 also
includes male sibling aged 13-20 dummy, and male sibling aged 21-25 dummy. The standard errors
are reported in parentheses and are adjusted for within-ethnicity correlation; *p<0.1, **p<0.05,
***p<0.01. aSibling relationship variables including Ei, which is a dummy indicator for whether
girl i has at least one age-eligible male sibling living in the household, are constructed based on girl
i’s own siblings, and cousins are excluded.
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Appendix Figure A1: Mean female education by ethnicity and age

Notes: Based on 2001 Nepal Census.
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