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Abstract 
This paper examines the effects of the Female Secondary School Stipend Program (FSSSP) in Bangladesh on 

the schooling of girls, and its subsequent impact on the education of their younger siblings. The FSSSP was 

introduced nationwide in 1994, and affected girls in rural areas who were of secondary school age (grades 6–

10) in 1994 or later, but not boys of the same cohort. We examine the effects of the educational attainments 

and gender of older siblings on the schooling outcomes of their younger siblings. We find that the education 

of older siblings has a positive effect on the schooling of younger siblings, and that the effect is slightly 

greater in magnitude on younger brothers than on younger sisters. When we address the endogeneity of 

education of older siblings, we find that the gender composition of older siblings generally has no effect on 

the schooling attainments of younger siblings. The intent-to-treat effect suggests that the FSSSP increased 

the schooling of the target cohorts by 2.6 years. The instrumental variable estimates suggest that an 

additional year of schooling of older siblings increases the schooling of their younger siblings by about 0.13 

years. The results indicate a 10 per cent increase in the schooling of younger siblings due to the FSSSP. The 

results suggest that stipend programs could bring both short- and long-term gains, not only via direct benefits 

to the affected children, but also via indirect benefits to their siblings.  
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1. Introduction 
The decisions which parents make regarding the education of their children have important 

long-term consequences for the welfare of the children involved (Hanushek and Kimko, 

2000; Glewwe, 2002). In households which face credit constraints, not all children have the 

same opportunities to attend school. In such households, siblings become rivals, and their  

gender and birth order become important determinants of investments in human capital (see, 

for example, Das Gupta, 1987; Parish and Willis, 1993; Black, Devereux, Salvanes, 2005; 

Edmonds, 2008). This paper examines the effects of the educational attainments of older 

siblings, and the influence of their gender, on the schooling outcomes of younger siblings. 

 

The existing literature is divided into two strands. The first strand of the literature examines 

the effects of the number of siblings, and their gender composition, on the educational 

outcomes of other siblings (Butcher and Case, 1994; Black et al, 2005). The second, much 

smaller, strand examines the effect of the education of siblings on the educational outcomes 

of other siblings (see Shrestha, 2011; Lindskog, 2013; Qureshi, 2013). A few of these studies 

examine the effects of birth order and family size on the educational outcomes of children. 

We contribute to the literature on the effects of the characteristics of siblings on schooling 

outcomes by considering simultaneously the effects of the gender composition of older 

siblings and their education on the schooling outcomes of younger siblings. This represents 

the first study to isolate the effect of the education of older siblings from that of their gender 

composition, and to focus on the relative contributions of the gender composition and the 

education of older siblings to the level of schooling of their younger siblings.  

 

We evaluate the impact of the Female Secondary School Stipend Program (FSSSP) in 

Bangladesh, which enables us to examine the causal impact of the education of older children 

on their younger siblings. We exploit the eligibility status and timing of the introduction of 

the FSSSP to estimate the causal impact of the program. The stipend program was introduced 

nationwide in 1994, and generated exogenous variation in the schooling of a cohort of 

children in rural Bangladesh. The substantial improvement which has been observed in girls’ 

enrolments in secondary schools in Bangladesh is often attributed to the FSSSP, which has 

been a model for conditional cash transfer programs in other developing countries. However, 

despite the policy importance of the FSSSP, few studies have performed any systematic 

examination of its effectiveness. Khandker, Pitt and Fuwa (2003), using administrative data 

on nationwide school enrolments, find a marked pattern of increased enrolments in secondary 
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schools among girls, relative to boys, following the introduction of the program.1 However, 

Heath and Mobarak (2012) find that the FSSSP did not have any significant effect on girls’ 

school enrolments in Dhaka and adjacent districts, where there has been a phenomenal 

growth in firms producing ready-made garments (RMG). They attribute the increase in the 

schooling of girls in these districts to the growth in RMG factories. Such supply side 

interventions in education have been shown to be highly effective in many other developing 

countries (see, for example, Schultz, 2004; de Janvry, Finan, Sadoulet and Vakis, 2006; 

Filmer and Schady, 2008; Baird, McIntosh and Özler. 2011). We use a very large, nationwide 

representative survey dataset at the household level, and provide evidence of the impact of 

the FSSSP on girls in rural areas. Thus, an additional contribution of this study is that it is the 

first to estimate the impact of the FSSSP in the entire rural area of Bangladesh.  

 

Our results contribute to the literature on the impact of secondary school stipend or cash 

transfer programs. There are a growing number of studies examining the indirect effects of 

such programs, such as PROGRESA in Mexico and Red de Proteccion Sol in Nicaragua (see, 

for example, Angelucci and De Giorgi, 2009; Avitabile, 2012). We show that there is an 

additional channel through which such programs can benefit others, specifically younger 

siblings within the household. More generally, there has been relatively little research done to 

evaluate secondary school programs in developing countries. A large numbers of studies have 

documented programs that improve education access and quality at the primary school level, 

but much less is known about programs that benefit children at the secondary school level. 

Thus, this study not only contributes to the literature on conditional cash transfers, but 

specifically adds to the scant literature on secondary schooling outcomes in developing 

countries.2 As such, the findings of the study have a wider relevance for developing countries 

other than Bangladesh, which are implementing similar stipend programs.  

 

Overall, our results indicate that the education of older siblings has a significant, and large, 

impact on the education of their younger siblings, and that failing to control for this inter-

sibling education externality may lead to misleading conclusions about the effects of older 

1 Khandker et al. (2003) find that, at the outset of the program in 1994, the tenth grade included only 36% of the female 
students who had been enrolled in the sixth grade. By 1998, this proportion had increased to 59.2%. They find that girls’ 
school enrolments in each of grades six to ten were higher after 1994 than in 1994, while the data did not show any such 
matching trend for boys’ enrolments over the same period. 
2  Banerjee, Glewwe, Powers and Wasserman (2013) provide a review of the literature on post-primary education in 
developing countries. In an effort to encourage further research in this area, J-PAL recently launched a post-primary 
education project in order to increase our understanding of the factors which can improve children’s access to, and quality 
of, post-primary education. See http://www.povertyactionlab.org/PPE for more details.   
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siblings’ gender composition. The instrumental variable (IV) results suggest that once we 

take into account the endogeneity of older siblings’ education, the schooling of younger 

siblings is not affected by the gender of the older siblings, a result which is robust across 

alternative samples. The IV estimation suggests that younger siblings’ years of schooling 

increased by around 0.13 years for each additional year of schooling of older siblings. The 

intent-to-treat (ITT) effect suggests that the FSSSP increased the schooling of the affected 

cohorts by 2.6 years. This implies about a 10 per cent increase in the schooling of younger 

siblings if their older siblings were eligible for the stipend program. The results suggest that 

stipend programs, such as FSSSP, could bring both short- and long-term gains, not only via 

direct benefits to the affected children, but also via indirect benefits to their siblings. 

 
 
2.  The role of gender and education of older siblings 

2.1 Conceptual arguments 

Neoclassical models of intra-household human capital investment (Becker and Tomes, 1976, 

1986; Becker, 1991) presume that, if markets are complete, with no credit constraints, and 

there are no parental preferences for equality of earnings, parents will invest in their 

children’s education until the expected marginal return to education is equal to the market 

rate of interest. In such a case, sibling gender composition will not play any role in the 

educational attainments of a child. However, if parents have an aversion to earnings 

inequality among children, the sibling gender composition can affect the children’s 

educational attainments even if there is no borrowing constraint (Behrman, Parker and Todd, 

1982). In that case, parents will invest more in low-return children and less in high-return 

children. Thus, if returns to education are higher for boys than girls, a child with brothers will 

receive more education than he/she would receive if he/she had sisters instead, and vice 

versa. On the other hand, if parents wish to maximize the sum of their children’s income, 

they will invest more in high-return children and less in low-return children in the face of 

credit constraints. For example, if the return for boys’ education is higher than that for girls’ 

education, sons will receive more education than daughters. This implies that a child with 

sisters will receive more education than if he/she had brothers instead. 

 

Hence, the sibling gender composition influences a child’s education, and this influence is 

likely to be greater in more resource-constrained households. Under such circumstances, each 

child’s education depends not only on his or her own rate of return, but also on the number, 
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and gender composition, of the siblings who share the family’s limited resources. Gender 

composition is particularly important in societies where a daughter leaves the household after 

marriage and a son stays with his parents and/or is responsible for their support in their old 

age, given that the returns to investing in sons will be higher than investing in daughters. An 

alternative way in which the gender composition could affect the educational outcomes 

focuses on the psychological aspects of child development. Research in development 

psychology posits that the sibling gender composition can affect a child’s educational 

attainments through its effect on the personality, interests and emotional development of the 

child. According to the development psychology literature, spillover effects can arise when 

traits specific to one gender are adopted from a sibling of that gender by a child of the 

opposite gender.3 Thus, if education is treated as a masculine trait, girls with older brothers 

will tend to receive more education than girls who do not have older brothers.4  

 

Birth order can also be important in influencing the education opportunities available to 

siblings. In particular, the education of a child might be affected by the education of their 

older siblings, although the effects are not clear-cut. There are a number of possible ways this 

could work. One positive effect could result from a spillover or demonstration effect from the 

older sibling to the younger siblings. A second positive effect might result from the better-

educated older siblings having more labor market opportunities, meaning that they would be 

better placed to support younger siblings through financial transfers within the family, 

especially when the difference in age between siblings is large. A third positive effect could 

result from decreasing the per-child fixed cost of education. Conversely, the existence of 

older siblings might reduce the education of younger siblings if they are competing for very 

limited resources and the household is credit constrained. This is particularly relevant when 

the age gap between siblings is relatively small.  

 

2.2 Empirical evidence 

There is a vast body of empirical literature focusing on the effects of older siblings on 

younger siblings’ schooling and the relative roles of older brothers and older sisters. Studies 

have shown that older girls share significant childcare responsibilities in many developing 

countries, which has an adverse effect on their schooling (Edmonds, 2006). In a study of 

Nicaragua and Guatemala, Dammert (2010) finds that older boys spend more time in 

3 Stoneman et al (1986) provide a review of the literature. 
4 See Butcher and Case (1994) for a detailed analysis. 
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domestic and market work than younger siblings, and older girls spend more time in domestic 

work; this result is found to be independent of the younger siblings’ gender. Parish and Willis 

(1993), on the other hand, find that older sisters increase the educational attainments of 

younger siblings through taking care of them, or earning extra income through wage 

employment which can be used for younger siblings’ school fees and other expenses. They 

also find that older sisters tend to help mitigate the household resource constraints by 

marrying earlier and leaving the household. The child labor literature suggests that younger 

siblings are less likely to work (Patrinos and Psacharopoulos, 1997; Chesnokova and 

Vaithianathan, 2008, among others). This result might be explained by the higher wage 

potential of older children or the comparative advantage of older girls in household work 

(Dammert, 2010). Edmonds (2006) finds that, in the same household in Nepal, an additional 

younger sibling increases the household work by older girls and the market work by older 

boys compared to their younger siblings.  

 

A number of studies have found evidence of a pro-male bias in investment in the education 

and health of children in households facing financial and time constraints (Chen et al, 1981; 

Parish and Willis, 1993; Garg and Morduch, 1998, among others). However, other studies 

have not found any evidence of an effect of sibling gender composition (for example, Hauser 

and Kuo, 1998), or have found mixed evidence for different samples (Kaestner, 1997; 

Morduch, 2000).  

 

Very few studies have examined the effect of a child’s education on his/her siblings’ 

education. Qureshi (2013) exploited the existence of gender segregation in schools in 

Pakistan, and found that the oldest sister’s schooling has beneficial impacts on the younger 

brothers’ schooling, enrolment, literacy, and numeracy. In a study of Nepal, Shrestha (2011) 

found that a change in the educational requirements for British Gurkha Army recruitment 

generated an exogenous increase in the education of Gurkha boys, resulting in a decrease in 

the education of their female siblings.5 

To summarize, there is a substantial body of empirical literature which examines the effect of 

the gender composition of older siblings on the schooling outcomes of younger brothers and 

sisters. However, very few studies have examined the role of inter-sibling education 

5 On a related topic, a number of studies have found evidence that having a literate person in the household confers benefits 
on other members of the household, consistent with the existence of intra-household externalities or spillover effects of 
literacy and education (see, for example, Rosenzweig and Wolpin, 1994; Basu, Narayan and Ravallion., 2001; Currie and 
Moretti, 2003; Pronzato, 2012). 
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externalities. We are not aware of any studies which address the relative influences of older 

siblings’ gender and education on younger siblings’ schooling. This study seeks to fill this 

gap, using the FSSSP in Bangladesh as a natural experiment from which to estimate the 

causal effect of the education and gender of older siblings on their younger siblings’ 

education. 

 

2.3 Effect of conditional cash transfer/subsidy programs 

There is extensive empirical evidence that conditional cash transfer or subsidy programs have 

a positive effect on the schooling outcomes of treatment groups (Schultz, 2004; de Janvry et 

al, 2006; Filmer and Schady, 2008, among others). Some studies have found that such 

programs have a greater impact on girls than boys (for example, Meng and Ryan, 2010), 

although other studies have suggested the opposite (e.g., Ravallion and Wodon, 2000). 

Behrman et al (2005) suggest that such programs have more long-term effects on boys, but 

more immediate effects on girls. Ravallion and Wodon (2000) show that the food for 

education program, which targeted primary school-aged poor children, increased child 

schooling and reduced child labor in Bangladesh. Female-targeted subsidy programs have 

been found to be effective in increasing girls’ school enrolment and attendance in a number 

of countries (Filmer and Schady, 2008; Chaudhury and Parajuli, 2010). Using a unique 

experiment focused on adolescent girls in Malawi, Baird et al (2011) show that making 

financial transfers conditional on school attendance significantly increased school enrolment 

and attendance. Importantly for our purposes, these studies show that subsidies under a 

conditional cash transfer program may cause a reallocation of responsibilities within the 

household, which could potentially have important implications for the school enrolment or 

work of other siblings (Ferreira, Filmer and Schady, 2009; Barrera-Osorio, Bertrand, Linden 

and Perez-Calle, 2011; Behrman et al, 2011).  

 

3. Background, the stipend program and the data 

3.1 Background and the stipend program 

Bangladesh has made rapid progress toward realizing gender equity in education, an outcome 

which many other developing countries are seeking to emulate. Education in Bangladesh 

consists of primary (grades 1–5, ages 6–10), secondary (grades 6–10, ages 11–15), and 

tertiary (grades 11+, ages 16+) levels. The Primary Education (Compulsory) Act was 

introduced in Bangladesh in 1990, with the objective of realizing universal primary 

enrolment. Similar to other developing countries in South Asia, Bangladesh has traditionally 
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been characterized by low enrolment rates and gender disparity in educational achievements. 

In 1991, the net enrolment rate in primary schools was 75 per cent for girls and 85 per cent 

for boys, while in secondary schools it was 14 per cent for girls and 25 per cent for boys. 

However, the country has made tremendous progress over recent decades, not only in 

improving educational attainments, but also in reducing the gender disparity in schooling 

outcomes. In 2009, the net enrolment rate in primary schools was 98 per cent for girls and 89 

per cent for boys, while in secondary schools it was 54 per cent for girls and 45 per cent for 

boys. From 1990 to 2009, the gender parity index (the school enrolment ratio of girls to boys) 

increased from 0.83 to 1.01 in primary schools, and from 0.51 to 1.07 in secondary schools. 

However, in the mid to late 1990s,  despite government and NGO efforts to improve primary 

school enrolments, more than half of all primary school students dropped out before 

completing grade five (Ahmed et al, 2007). In secondary schools, the dropout rate in the early 

1990s was more than 60 per cent with girls faring worse than boys (WB, 2002b). Therefore, 

government intervention in secondary school education was desirable to improve the 

educational attainments of girls. 

 

With support from donor agencies, the Bangladesh government introduced a nationwide 

FSSSP in January 1994, covering all rural areas in 460 sub-districts, and targeting girls at 

secondary schools (grades 6–10, ages 11–15). The objectives of this program were: (i) to 

increase the school enrolment among secondary school aged girls; (ii) to improve the 

secondary schooling completion rate for girls; and (iii) to increase the female age at marriage. 

The program provided a uniform stipend and a tuition subsidy to any girl enrolled in a 

secondary school in a rural area who met the following eligibility criteria: (i) at least 75 per 

cent school attendance; (ii) at least 45 per cent marks in the final exam; and (iii) remained 

unmarried.6 In 1994, only students in grades six and nine were covered, while in 1995, the 

program covered all grades except grade eight. Starting from 1996, girls in all grades who 

met the eligibility criteria were covered by the stipend program (Appendix Table A1.1). The 

monthly stipend ranged from 25 to 60 Bangladesh Taka (≈ US$0.62 to US$1.50 according to 

the 1994 exchange rate7), depending on the grade level, covering grades six to ten, and with a 

book allowance of 250 Bangladesh Taka (≈ US$6.25) for grades nine and ten students 

(Appendix Table A1.2). The average annual stipend was only slightly above one per cent of 

the average household income in rural areas at that time. However, the stipend and 

6 Approximately 90 per cent of the secondary school girls were reported to satisfy the eligibility criteria (WB, 2003). 
7 The exchange rate was 1 US$ ≈ 40 Bangladesh Taka in 1994. 
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allowances were expected to cover 50 per cent of the costs of textbooks, uniforms, stationery, 

transportation, examination fees, and other educational expenses for eligible students. The 

stipend and allowances were paid annually in two installments directly into the students' 

accounts in upazila (sub-district) branches of a nationalized bank, while the tuition was paid 

directly to the school for each girl receiving the stipend. In 1998–99, the total expenditure for 

the stipend program was 2847.6 million Taka (≈ US$59.2 million), of which the Bangladesh 

government paid 59 per cent. This accounted for 14.5 per cent of the secondary education 

budget and six per cent of the overall education budget (WB, 2002a). The stipend component 

comprised the majority of the total cost of the program.  

 

3.2 The data 

This study uses data from the Bangladesh Multiple Indicator Cluster Survey (MICS) 2009. 

The survey was conducted jointly by the Bangladesh Bureau of Statistics and UNICEF. 

MICS 2009 is an extensive, nationally representative, cross-sectional household survey in 

Bangladesh, covering about three hundred thousand households across the country (MICS 

Report, 2009). It is also the largest household-level nationally representative survey that has 

ever been administered in Bangladesh.  

 

We restrict our sample to rural households with more than one child, and exclude households 

that contain adopted or foster children, or stepchildren of the household head. We focus on 

rural households, given that only girls in rural areas were directly affected by the FSSSP. Our 

analysis contains children of the household head. As we are interested in the effects of the 

education of older siblings on the schooling outcomes of younger siblings, we include 

households with children aged 7–14 years who have at least one older sibling aged 21–32 or 

17–36 years.8 For the younger sibling sample, the lower age limit is selected by taking into 

account the fact that the official enrolment age in primary school is six years, and the upper 

age limit is chosen to reflect the age at which some variation in choice between schooling and 

work, or in the schooling of children of different genders, might occur.9 Appendix Table 

A2.1 provides the basic summary statistics of the children aged 7–14 years who have at least 

one older sibling aged 21–32 years. The average schooling of children in the sample is about 

four years, and girls are more educated than boys. The proportion of boys and girls are 

8 We choose the older siblings' age limit based on the FSSSP exposure. The sample selection is explained in detail in Section 
4. 
9 Bangladesh has ratified the Minimum Age Convention, 1973, which sets 15 years as the minimum age for child labor. 
Moreover, one can complete junior secondary school (grade 8) by the age of 14, assuming a timely completion.  
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similar in the sample. In the actual estimation below, we consider several other alternative 

samples to check the robustness. We also consider only households where all brothers and 

sisters are living in the same households. Our results are robust with these alternate samples. 

Table A2.1 shows that the average age gap between older siblings (aged 21-32 years) and 

younger siblings (7-14 years) is 12.5 years. Older siblings’ education is slightly above five 

years, with older sisters having slightly more education than older brothers.  

 

4. Empirical strategy 

We run the following regression to estimate the effects of education and gender composition 

of older siblings on the schooling outcomes of younger siblings: 

 
𝐸𝑑𝑢_𝑌𝑜𝑢𝑛𝑔𝑖𝑗 = 𝛼0 + 𝛼1𝐸𝑑𝑢_𝑂𝑙𝑑𝑖𝑗 + 𝛼2𝐵𝑖𝑗 + 𝛼3𝑆𝑖𝑗 + 𝛼4𝐶𝑖𝑗 + 𝛼5𝑋𝑖𝑗 + 𝛼6𝐻𝑗 + 𝛾𝑙 + 𝑣𝑗 + µ𝑖𝑗              (1) 

   
where  𝐸𝑑𝑢_𝑌𝑜𝑢𝑛𝑔𝑖𝑗  is the educational attainment of child i in household j; 𝐸𝑑𝑢_𝑂𝑙𝑑𝑖𝑗 is the 

education of older siblings10 of child i in household j; 𝐵𝑖𝑗 is the number of older brothers of 

child i in household j; 𝑆𝑖𝑗 is the number of older siblings of child i in household j; 𝐶𝑖𝑗  is a 

vector of child i-specific variables which vary across children in the household; 𝑋𝑖𝑗  is a 

vector of variables representing siblings' characteristics; and 𝐻𝑗 is a vector of household-level 

variables. Child i-specific controls include a vector of age and gender dummies; sibling 

controls include the mean age gap with older siblings and sibling size fixed effects; and 

household controls include the head’s education and gender.11 Separate dummies for each 

age-year of child i control for the growth in educational attainment across cohorts and 

changes in national educational policies, as well as any sociopolitical conditions and 

environmental shocks in a particular year which may affect children’s schooling. Geographic 

fixed effects are denoted by 𝛾𝑙.  We control for any time-invariant differences between 

districts with district fixed effects. In Bangladesh, the district educational administration is in 

charge of controlling, and monitoring, the schools within a district. We also include the 

interaction between the age dummies and district dummies (district-specific linear trend) to 

control for district-specific time trends and to ensure that we are identifying a program effect 

separate from incidental district trends. 

 

10 We use mean education of older siblings in the main estimation results. In robustness, we consider also education of the 
oldest sister and maximum education of an older sister/sibling. The results are very similar and are reported in the appendix. 
11 The mother’s education level is highly correlated with that of the household head. Therefore, we control only for the 
head’s education. Our results remain robust when adding controls for the mother’s education. 
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The error term is assumed to consist of two components: 𝑣𝑗, which is common to all siblings 

in the household, and µ𝑖𝑗, which varies independently across children in the household. Since 

children in the same household are likely to share a wide variety of characteristics, we 

estimate standard errors clustered at the household level. Such clustering allows correlations 

across siblings, as well as a common unmeasured family effect, as reflected in 𝑣𝑗. Our main 

interest is in the coefficients α1 and α2, which measure inter-sibling education and gender 

composition effects, respectively.  

 

Estimating the effects of older siblings’ education levels on younger siblings’ schooling is 

complicated, due to the endogeneity of education of older siblings. There could be an omitted 

variables bias from unobserved factors, such as household characteristics or parental 

preferences, leading to a potential non-zero correlation between the error term and the 

education of older siblings. Thus, any observed correlations between older siblings’ 

education and younger siblings’ education might be due to such unobserved factors affecting 

both.  

 

To estimate the causal impact of older siblings’ education on younger siblings’ education, we 

adopt an instrumental variable strategy. We take advantage of the exogenous variation in the 

timing of the introduction of the FSSSP and its focus on girls in rural areas. The first-stage 

involves examining the impact of the FSSSP on schooling of girl students using a difference-

in-difference (DD) methodology. As was discussed above, the program was offered to female 

students in rural areas who were in grades 6 to 10 (aged 11–15) in 1994 or later. The official 

minimum age for children to commence compulsory primary school is six years old. Thus, 

girls aged 11 years old or younger in 1994 were eligible to receive the program in 1994 or in 

later years. Hence, any females who were 26 years old or younger in 2009 (when the survey 

was administered) and lived in a rural area in 1994 were eligible to receive the FSSSP. As 

Appendix Table A1.1 shows, the program did not cover students in all grades at the time of 

introduction. In 1994, when it was first introduced, the program was only available to girls in 

grades six and nine. Beginning in 1996, however, girls in all secondary school grades were 

covered by the program. Thus, a girl in grade six or below in 1994 could participate in the 

program for five years, up to grade ten. A girl in grade seven in 1994 could not participate in 

the program either that year or the following year, because grade eight was not included in 

the program in 1995; however, she could participate in the program in 1996 if she remained 
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in school. A girl in grade eight in 1994 could not participate in the program in that year, but 

could participate in the program in 1995 if she remained in school. A girl in grade nine in 

1994 would participate in the program both that year and in 1995 if she remained in school. 

Hence, girls who were 12–14 years old in 1994 (grades 7–9) were only affected by the 

program for two years, and girls in these grades could only participate in the program if they 

remained in school. Considering the high dropout rate of girls of that age at that time, they 

represent only a small fraction of the children of their age cohort.   

 

The control group consists of two sets of individuals. The first is older sisters who missed the 

program marginally as they were not eligible to participate in the FSSSP. Girls who were 12 

years or older in 1994, or 27 years or older at the time of the survey in 2009, were not eligible 

to participate in the FSSSP.12 However, comparing older sisters who were aged 11 years or 

less with those aged 12 years or more in 1994 could reflect an age effect. We address this 

issue by including boys of the same age as an additional control group, given that boys were 

not eligible to participate in the FSSSP. Specifically, we adopt a double-difference strategy to 

control for any secular age effect. First, we take the single-difference in outcomes of girls 

across eligible (aged 11 or less) and ineligible (aged 12 or more) age cohorts. Next, we 

estimate the corresponding single-difference estimate for boys: the difference in changes in 

outcomes of (ineligible) boys across two different age cohorts (aged 11 or less and 12 or 

more). The double-difference estimate is the single-difference estimate for girls less the 

single-difference estimate for boys. Any difference in years of schooling between eligible and 

ineligible girls that is over and above the difference in schooling for (ineligible) boys can be 

attributed to the effect of the FSSSP. 

 

As was discussed in Section 2, the program may also affect program-ineligible siblings (boys 

and age-ineligible girls) from the same family. For example, the ineligible siblings could 

receive less education through a reallocation of family resources and/or a shift in family 

responsibilities, given that the cost of their education is relatively higher (substitution effect). 

However, offsetting this, it is possible that they could instead receive more education, 

through the easing of the pressure on family resources (income effect). Moreover, parents 

might be induced to continue the schooling of a son (or a daughter who is not eligible to 

12 A girl who was in grades seven to nine in 1994 could not anticipate that the stipend program would be introduced, and 
thus, the introduction of the stipend program could not induce her to remain at school. Hence, such girls are placed in the 
control group. We address the issue of partial versus full treatment in the results reported in Section 5.  
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participate in the FSSSP) to accompany the eligible daughter to school. This is particularly 

applicable in the context of Bangladesh, where travelling alone to school is often troublesome 

for a girl. Thus, the potential spillover effect of the program on boys, or ineligible girls, will 

depend on the relative strengths of these counteracting forces. In the case of any positive 

effect of the FSSSP on ineligible siblings, we will be estimating the lower bound of the effect 

of the program.  

 

We present results for two separate age groups of older siblings. The first is for older siblings 

aged 6–17 years in 1994 (21–32 years at the time of the survey in 2009).  This uses a six-year 

window and defines the treatment group as older sisters who were aged 6–11 years in 1994 

(21–26 years at the time of the survey in 2009). The control group consists of older sisters 

who were aged 12–17 years in 1994 (27–32 years in 2009) and older brothers who were aged 

6-17 years in 1994 (21–32 years in 2009).  

 

The second set of results is for older siblings aged 2–21 years in 1994 (17–36 years in 2009). 

This uses a broader window, and defines the treatment group as older sisters aged 2–11 years 

in 1994 (17–26 years in 2009). The control group is older sisters aged 12–21 years in 1994 

(27–36 years in 2009) and older brothers aged 2–21 years in 1994 (17–36 years in 2009). We 

restrict the age of older siblings in the control group to those above 16 years in 2009 in 

consideration of the fact that children are expected to have completed secondary school by 

this age, and therefore are potentially able to help younger siblings.  

 

The first-stage regression relates the endogenous regressor, education of older siblings, to the 

instrument: 
 

𝐸𝑑𝑢_𝑂𝑙𝑑𝑠𝑖𝑗 = 𝜕𝜕0 + 𝜕𝜕1𝐸𝑙𝑖𝑔𝑖𝑏𝑙𝑒 𝑎𝑔𝑒 + 𝜕𝜕2𝐺𝑖𝑟𝑙 + 𝜕𝜕3𝐸𝑙𝑖𝑔𝑖𝑏𝑙𝑒 𝑎𝑔𝑒 ∗ 𝐺𝑖𝑟𝑙 + 𝜕𝜕4𝐵𝑠𝑖𝑗 + 𝜕𝜕5𝑆𝑠𝑖𝑗 + 𝜕𝜕6𝐶𝑠𝑖𝑗 + 𝜕𝜕7𝑋𝑠𝑖𝑗 +

𝜕𝜕8𝐻𝑗 + 𝛾𝑙 + 𝑢𝑗 + 𝜓𝑠𝑖𝑗                  (2) 

 

where Edu_Oldsij is the number of years of schooling completed by older sibling s of child i in 

household j. The control variables are defined analogously to those in Equation (1), with the 

subscript sij corresponding to older sibling s of child i in household j. 

For older siblings aged 21–32 years, 

𝐸𝑙𝑖𝑔𝑖𝑏𝑙𝑒 𝐴𝑔𝑒 = �1 if 𝑡he older sibling was aged 6–11  in 1994 (21–26 in 2009) 
0 if the older sibling was aged 12–17 in 1994 (27–32 in 2009)� 
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We define eligible age analogously for older siblings aged 17–36 years. 

Girl is a binary variable which is equal to 1 if the older sibling is female. The coefficient, 𝜕𝜕4, 

on the interaction between Eligible age and girl, is DDestimate of the effect of the FSSSP on 

the education of older girls in the household. It can be interpreted as the ITT effect; that is, 

the effect of the program on those who were intended to receive the stipend. This estimate is 

likely to be smaller than the treatment effect on those treated (TOT), as there are age-eligible 

girls who did not attend school despite the existence of the program. However, the ITT effect 

provides an unbiased estimate of the causal effect of the program’s intention to treat. In our 

context, ITT is the most policy relevant parameter. The estimate indicates the causal impact 

of being assigned to participate in the program. Consequently, our analysis below of the 

effect on younger siblings’ education is based on the ITT estimate of the stipend program on 

the education of older siblings. 

 

The IV estimates of the effect on younger siblings’ education are reported using a two-stage 

procedure, following Rivers and Vuong (1988). The method involves obtaining residuals 

from the reduced form first-stage equation, then using the estimated residuals as an additional 

regressor in the second stage. Terza et al (2008) show that this two-stage residual inclusion 

method produces results similar to those from the two-stage predictor substitution method 

(i.e., using the predicted values of the endogenous variable from the first stage in the second-

stage equation); however, the former is generally consistent, while the latter is not always.13 

In the second stage, the samples include younger siblings aged 7–14 years who have at least 

one older sibling in the specified age group. It is possible that a child aged 7–14 years in 2009 

may have older siblings who are not aged either 21–32 or 17–36 years in 2009, and that this 

might result in biased estimates. Thus, we present an alternative set of results with a second 

sample (hereinafter referred to as sample 2), which includes children aged 7–14 years in 

2009, for whom all of their older siblings are in the 21–32 or 17–36 age categories at the time 

of the survey. The original sample is referred as sample 1 in the following analysis. Thus, 

sample 2 is a subset of sample 1. Figure 1 shows the mean education of older siblings by age. 

We see that the education of girls exhibits a large increase at the onset of the program, but 

that there is no such spike in the trend of boys’ education.  

[Insert Figure 1 here] 

 

13 We also estimated a Tobit model in the second stage in order to address concerns that some children aged 7–14 might not 
have gone to school at all. The results are similar to those presented here, and are available upon request. 
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5. Estimation Results 

5.1 The Effects on Siblings: OLS estimates 

Table 1 provides OLS estimates of the effects of the gender composition and education of 

older siblings on the education of younger siblings. The estimates reported in columns 1 to 10 

in Table 1 differ in terms of the control variables used in the regressions; we successively add 

individual controls, sibling controls, household/area controls and geographic fixed effects. 

The final specification in columns 9–10 includes the interaction of age and district dummies, 

along with full controls. In order to examine the influences of the gender of older siblings and 

their education separately, we report results both with, and without, controlling for siblings’ 

education. The odd-numbered columns in Table 1 represent results without controlling for 

education, while the even-numbered columns include the education of older siblings as an 

additional control.  

 

Panels A and B present the results where the older siblings are in the age categories 21–32 

years and 17–36 years, respectively, in 2009. The results suggest the presence of an intra-

household positive externality resulting from education in both samples 1 and 2, in panels A 

and B. The point estimates in column (10) indicate that an additional year of schooling is 

associated with an increase of about 0.16–0.25 years in the schooling of younger siblings. In 

panel A, the coefficients corresponding to the gender composition of older siblings are 

generally statistically insignificant, whether controlling for education or not. However, if we 

do not control for the education of older siblings, having an older brother in the 17–36 age 

group, instead of an older sister, has a negative effect on the education of the younger 

siblings. For example, based on the point estimates in column 9, having an older brother aged 

17–36, instead of an older sister, significantly reduces younger siblings’ schooling by about 

0.07–0.09 years. However, when we control for the education of the older sibling, the sign on 

the number of older brothers is reversed. The estimates in column 10 suggest that having one 

additional older brother aged 17–36, instead of an older sister in that age group, while 

holding the number of older siblings in the 17–36 age group the same, would increase the 

completed years of education by 0.04 years.  

 [Insert Table 1 here] 

5.2 Impact of the FSSSP: the first-stage and the validity of the instrument 

Before presenting the IV results, we report the first-stage results and check the validity of the 

FSSSP as an instrument. Table 2 presents the first stage regression results with alternate 

specifications. The coefficients reported are the ITT effect, or DD estimates of the effect of 
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the FSSSP on the education of older girls. These girls were intended to receive the stipend. 

The results show that FSSSP had a significant positive impact on the schooling of age-

eligible girls. If we consider our preferred sample (Panel A, sample 1) with a full set of 

controls, girls who were eligible for the program received 2.65 additional years of schooling. 

This indicates that the FSSSP had a very large effect, considering that the average education 

of older siblings is only 5.39 years. The corresponding estimates are slightly higher for the 

17–36 age group sample (Panel B), with an increase of about 2.91 years of schooling for this 

age cohort. The F-statistics are well above the rule-of-thumb value of 10 in each 

specification, supporting the relevance of the instrument.  

 

This estimate of the impact of the FSSSP is much larger than estimates of similar programs in 

other countries. For example, Schultz (2004) finds that Mexico's PROGRESA program 

increased years of schooling, on average, by 0.66 years above a baseline level of 6.80 years, 

representing a 9.7 per cent increase. Behrman et al. (2011) find that for the age group 9-12 

before the program started, 5.5 years of exposure to PROGRESA generated a 0.9-1.0 year of 

additional schooling for boys, and 0.7 to 0.8 years of additional schooling for girls, relative to 

children not exposed to the program. Meng and Ryan (2010) also find that the FFE program 

in Bangladesh had a larger impact than that of PROGRESA. Their estimates suggest an 

increase in the duration of schooling of the treated group by 0.7 to 1.05 years. This result 

reflects that schooling attainment at the baseline is much lower in Bangladesh than Mexico, 

meaning there is more potential for the FFE program in Bangladesh to have a larger effect. 

Our estimates of the impact of the FSSSP are larger than the FFE estimates suggested by 

Meng and Ryan (2010). This reflects the fact that the FSSSP was targeted at girls in 

secondary schools only, while the FFE was targeted at both boys and girls in primary school. 

The baseline schooling of girls was much lower than that for boys and there is also more 

scope for such intervention to have an impact at the secondary level than at the primary level.  

 

[Insert Table 2 here] 

 

As we are exploiting the timing of the introduction of the program in 1994, and the variation 

in its application between different age groups and genders, the exclusion restriction requires 

that the introduction of the program must have no effect on the education of younger siblings 

aged 7–14 years in 2009. These children were not born at the time of the introduction of the 

stipend program in 1994. Note that our instrument is not the program per se, which is still in 
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place, but the timing of its introduction in 1994.  As has been mentioned, the program could 

have spillover effects on either boys or older girls in the same households. We checked 

whether the program has any effect on boys belonging to the same age group, and girls of 27–

32/27–36 years old who missed the program, separately. The results indicate that the program 

did not have any significant impact on ineligible older siblings’ education (see, Appendix 

Table A3). As the stipend program affected older sisters but not older brothers, we also used 

a sample with households having older girls who were eligible to receive the program, but 

exclude households with older boys of the same age. We consider girls from urban areas as 

one of the control groups, instead of boys from rural areas. The results are similar to those 

presented here, and are available upon request. Since we are interested in both the gender and 

education of the older siblings, and the program was available only for girls in rural areas, the 

main results reported below include both boys and girls from rural areas where boys are 

always used as one of the control groups in our regression. In the robustness section, and in 

results not reported, we also use various other sub-samples including families with boys-only, 

and girls-only and find that the results are not driven by any externalities or spillovers to boys 

of the same cohort or sample selection based on any particular sibling within households. As 

mentioned before, any likely positive spillover would strengthen our results, meaning that the 

results we report are the lower bounds of the true effects of the FSSSP. 

 

5.3 The Effects on Siblings: IV estimates 

Table 3 reports the IV estimates of the effects of the education and gender composition of 

older siblings on their younger siblings’ education. Overall, the results suggest that it is the 

education of older siblings, rather than their gender, which is important for the education 

outcomes of younger siblings. In sample 1 of panel A, column 5 indicates that an additional 

year of schooling by older siblings increases younger siblings’ years of schooling by 0.13 

years. Given that the ITT effect is 2.65, this figure translates into a 10 per cent increase in 

younger siblings’ mean education (3.78 years in the sample) due to the FSSSP. 14  The 

coefficient estimates are similar for the four alternative age groups/samples. The results are 

also robust to the successive addition of controls. 

  

Behrman (1997) provides a review of the literature, and suggests that the marginal effect of 

parental education on children's schooling ranges from 0.08 to 1.03, in the context of 

14 We use the following formula:  percentage change in younger siblings' education due to the program = {(ITT × 𝛼�1) / 
(Edu_Young – ITT × 𝛼�1)} × 100, where 'Edu_Young' is the mean schooling of younger siblings. 
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developing countries. Our IV estimates of the effects of older siblings’ education on younger 

siblings’ schooling lie at the lower end of this range. The key difference between the effect of 

parental education and that of older siblings’ education is that siblings are generally 

competing for limited resources, reducing the positive spillover/demonstration effect, while 

there is no such rivalry in the case of parental education. Therefore, it is to be expected that 

the impact of siblings’ education should be less than that of parental education. Overall, the 

IV estimates are generally lower than the OLS estimates- suggesting ability bias or 

preference heterogeneity at the household level is biasing the OLS estimates. When we 

instrument for education, the results are consistent: the coefficient on the gender composition 

of older siblings is always insignificant and does not depend on the choice of either the 

sample or the controls. 

[Insert Table 3 here] 

 

5.4 Partial versus full treatment 

As has been mentioned, the program might have some effects on siblings who were in 

secondary schools at the time of its introduction in 1994 and 1995. In this section, we address 

the potential partial treatment of secondary school aged girl cohorts in 1994 and 1995. Our 

alternative instruments are a set of dummy variables which indicate whether a girl was in 

grades seven to nine in 1994 (partial treatment), or in grade six or below (full treatment). For 

older siblings aged 21–32, we define the treatment and control groups as: 

 

Partial Treatment-Treat1 (cohort 1) = 1, if 12 ≤ female age in 1994 ≤ 14 [27 ≤ female age in 

2009 ≤ 29]; 

Full Treatment- Treat2 (cohort 2) = 1, if 6 ≤ female age in 1994 ≤ 11 [21 ≤ female age in 

2009 ≤ 26]; 

Control 1 (cohort 3) = 1, if 15 ≤ female age in 1994 ≤ 17 [30 ≤ female age in 2009 ≤ 32];  

Control 2 (cohorts 1–3) = 1, if 6 ≤ male age in 1994 ≤ 17 [21 ≤ male age in 2009 ≤ 32]. 

 

The partial treatment group consists of girls in cohort 1 who had two years’ exposure to the 

program. The full treatment group corresponds to girls with five years’ exposure to the 

program (the same as the treatment group in the results above). Control group 1 corresponds 

to girls with no exposure, covering girls who were in grade ten in 1994, as well as girls who 

were above secondary school age. Control group 2 includes boys from all of these age 
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groups, none of whom were eligible to participate in the stipend program. The treatment and 

control groups for older siblings aged 17–36 are defined analogously. 

 

We estimated the first-stage regression using exposure to the program: 
𝐸𝑑𝑢𝑂𝑙𝑑 𝑠𝑖𝑗 = 𝜃0 + 𝜃1𝑇𝑟𝑒𝑎𝑡 𝐴𝑔𝑒 + 𝜃2  𝐺𝑖𝑟𝑙 + 𝜃3𝑇𝑟𝑒𝑎𝑡 𝐴𝑔𝑒 ∗ 𝐺𝑖𝑟𝑙 + 𝜃4𝐵𝑠𝑖𝑗 + 𝜃5𝑆𝑠𝑖𝑗 + 𝜃6𝐶𝑠𝑖𝑗 + 𝜃7𝑋𝑠𝑖𝑗 +

𝜃8𝐻𝑗 + 𝛾𝑙 + 𝑤𝑗 + 𝜘𝑖𝑗        (3) 

 

Treat Age is a set of dummy variables for the three cohorts. We are interested in the 

coefficient θ3, where the base category is controls 1 and 2 together. Using exposure as an 

instrument, the first stage regression results, presented in Table 4, show that the instrument is 

highly significant, with a positive coefficient in each specification. F-statistics of the joint 

significance of the instruments are well above the rule-of-thumb value of 10 in all cases. 

Consistent with our expectations, the magnitude of the coefficient for treatment group 2, with 

five years’ exposure, is much greater than that for treatment group 1, with only two years’ 

exposure. The magnitude of the coefficients suggests that the effect of full exposure is more 

than double than that of partial exposure. For example, column (5) of Panel A indicates that 

program exposure increased schooling by 1.5 years in the case of two years’ exposure and by 

3.6 years in the case of five years’ exposure, compared to no exposure to the program. 

Behrman et al (2011) also show that schooling achievement is higher with a greater exposure 

to the PROGRESA program. Table 5 reports the IV estimates of the effects of the education 

of older siblings on their younger siblings’ education. The coefficient estimates for older 

siblings' education are of almost the same magnitude as the main results in Table 3. Thus, our 

instrument provides robust estimates for both the partial and full treatment.   

[Insert Tables 4 & 5 here] 

 

5.5 Estimates by the gender of younger siblings 

We next investigate whether there is a differential impact on the schooling of younger sisters 

versus younger brothers. Table 6 reports the IV estimates for younger sisters and younger 

brothers separately, using a full set of controls.15 The gender composition of older siblings is 

statistically significant in both sub-samples in panel B if we do not control for the education 

of older siblings. However, when we control for the education of older siblings, we do not 

15 The first stage results for this and subsequent estimations are quite similar to the results presented in Table 2, and hence, 
are not reported here. Moreover, we only report the sample 1 results, as the two samples produced similar results. The full 
set of results is available upon request. 
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find any effect of the gender of older siblings. This result indicates that it is the education of 

older siblings that drives the result for the gender composition of older siblings. The 

education of older siblings has a positive effect on the schooling of younger brothers and 

sisters in all of the sub-samples. The results suggest that the effects of the education of older 

siblings on the schooling of younger siblings are greater in magnitude for younger brothers 

than for younger sisters. For example, the estimates in panel A suggest that one additional 

year of education by older siblings aged 21–32 years generates an increase in schooling of 

0.12 years for younger sisters and 0.18 years for younger brothers. This result implies that the 

FSSSP has increased the education of younger sisters by about 9 per cent (mean education = 

4.06 years; ITT = 2.67), and that of younger brothers by about 15 per cent (mean education = 

3.49 years; ITT = 2.52).  

 

A greater effect of older siblings’ education on younger brothers than on younger sisters 

might reflect the relative schooling attainment of girls versus boys. As discussed earlier, 

given that the stipend program targeted girls only, the resultant schooling attainment of girls 

has been higher than that of boys. Thus, with relatively less schooling, it follows that the 

education of younger brothers is more sensitive to the education of older siblings. Another 

plausible argument might be selective discrimination (Das Gupta, 1987), in that, if older 

daughters had received higher levels of education due to the stipend program, parents might 

be less willing to educate younger daughters. Again, if there exists a strong gender division of 

labor in the household, younger sisters will bear greater responsibilities for household work 

than younger brothers when their older sisters receive more education.  

[Insert Table 6 here] 

 

5.6 Estimates by education of the household head 

We investigate the way in which the impact of older siblings on younger siblings varies with 

the education of the household head. To the extent that education and income are correlated, 

the results can be seen as the differences in effects between income groups. Household 

income plays an important role in the intra-household allocation of resources among children. 

However, we do not use household income because it may be endogenous, reflecting the 

children's contributions to household income and/or the existence of an adverse home 

environment (Islam and Choe, 2013). We define three levels of education which may be 

obtained by the household head, viz., Low, Medium, and High. Low refers to less than 

primary school completion (0–4 years of schooling), Medium refers to the completion of 
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primary school through to the completion of high school (5–10 years of schooling), and High 

refers to more than a high school degree (11 or more years of schooling).  

 

Table 7 presents the IV estimates and the effects of the FSSSP (ITT estimates) for different 

sub-samples according to the household head’s education level. The marginal effect of older 

siblings’ education on the education of younger siblings is consistently higher if the 

household head has a low education than if they are medium or highly educated. This result is 

similar to that of Qureshi (2013), who finds a consistently greater impact of the oldest sister's 

schooling in households with an uneducated mother than with an educated mother. The result 

can be explained by any one of the possible channels of the older siblings’ education effect, 

as discussed in Section 2. For example, children rely more on financial transfers from older 

siblings if the household head is poor; the education externality or demonstration effect 

arising from older siblings’ education tends to be greater if the household head is less 

educated, given diminishing returns to education externalities in the household; and the 

reduced per child fixed cost of education is expected to have a greater impact in low income 

households. Although it is also plausible that siblings may face greater levels of rivalry in 

low-income households, our results indicate that the negative rivalry effect is outweighed by 

the positive spillover effect from older siblings’ education. 

   

Without controlling for older siblings’ education, the gender composition of older siblings 

has a statistically significant negative effect in medium-educated households and in low-

educated households for the 17-36 sample. However, the IV estimates then become 

statistically insignificant, with the exception that in low-educated households in panel B, the 

gender effect reverses in the IV estimates. Having an older brother, instead of an older sister, 

increases the younger siblings’ education in this sample, indicating the presence of a gender 

bias against boys. This result might be explained by the fact that the opportunity cost of 

education is higher for boys than for girls, given the better market opportunities that exist for 

boys, as well as the existence of the FSSSP in favor of girls; and, this is significant for 

poor/low-educated households. While this sample indicates the existence of a gender effect 

which differs from our main results, the findings again suggest that a failure to take into 

account endogeneity of education might lead to biased OLS estimates of the gender effect.  

 

The first stage results indicate that the FSSSP had the greatest effect on older siblings’ 

education in households in which the head had a low or medium level of education. In 
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households with a high-educated head, the impact of the FSSSP is statistically significant 

only in the 17–36 sample, and then only at the 10 per cent level. Households with a highly-

educated head place a high value on the education of children, and are also expected to have 

higher incomes. They are, therefore, less likely to rely on the stipend program to enable them 

to send their children to school.  

 [Insert Table 7 here] 

 

6. Robustness checks 

We checked the robustness of our main results in a number of ways. We discuss the main 

points here briefly, but the full results are reported in Appendix Tables A4–A8. There are a 

number of issues regarding sample selection in our results. First, our dataset contains 

information only on the individuals who were actually living in the household at the time of 

the survey. To address these issues, we used a restricted sample which included only those 

households in which all living children of the mother are residing in the household. The 

results were similar to those for the unrestricted sample (see Panel I, Appendix Table A4).16 

 

We restricted our sample to families where the number of older brothers is not greater than 

the number of older sisters. The results were similar to the main results (see Panel II, 

Appendix Table A4), which suggests that our main findings are not being driven by 

differences in the numbers of older brothers and sisters. We also constructed an alternative 

sample of households which have at least one older sister in the specified age group. The 

results (see Panel III of Appendix Table A4) again suggest that our main findings are robust 

to this alternative specification.  

 

We also restricted our sample to households that do not have a mix of eligible and ineligible 

girls in the same group and got results similar to the main results presented in Table 3 (see 

Panel I, Appendix Table A5). We also consider only the oldest girl among eligible girls 

(belonging to the age group 21–26/17–26) from eligible households, and only one child from 

ineligible households. The results were similar to the main results presented in Table 3 (see 

Panel II, Appendix Table A5). We also estimated regressions using the highest education 

attained among older siblings of the specified age, instead of the mean education of older 

16 The restricted sample was about 40 per cent of the size of the original sample for the 21–32 sample, and half the size of 
the original sample for the17–36 sample. These are relatively younger families and all the children are still residing with 
their parents. 
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siblings of the specified age. The education of the most educated older sibling had a positive 

effect on the schooling of younger siblings, and the magnitude of the coefficient was similar 

(see Column 1, Appendix Table A6) to that of older siblings’ education, as presented in Table 

3. The effect of older siblings’ gender composition was insignificant, as in the main results 

presented in Table 3. As the stipend program affected older sisters but not older brothers, we 

also considered the education of older sisters and the education of the oldest sister instead of 

the education of older siblings, in order to identify the effect of older sisters’ education more 

precisely. The results were similar to those in Table 3 (see Columns 2 and 3 of Appendix 

Table A6). 

 

The family size is often chosen by parents, and these unobserved parental preferences might 

also affect the children's schooling. The quantity-quality trade-off implies that parents who 

place a high premium on the education of their children are likely to have fewer children. 

Thus, there might be unobserved factors which affect both the total number of siblings 

(explanatory variable) and the children’s schooling (dependent variable), leading to potential 

correlation between the error term and total number of siblings. In order to address this issue, 

we used twins as an instrument for the number of siblings, because having twins generates an 

exogenous variation in the number of siblings. The IV estimates were similar to those 

reported in Table 3 (see Appendix Table A7). 

 

As a further robustness check, we also examined the effects of older siblings on younger 

siblings’ educational attainments, using grade for age as an alternative measure of the 

educational attainments of younger siblings.17 The results (see Appendix Table A8) were 

similar to those reported in the main results in Table 3. The education of older siblings had a 

positive effect on grade for age for both the 21–32 and 17–36 age group samples. Without 

controlling for older siblings’ education, having an older brother instead of an older sister had 

a negative effect on the grade for age of younger siblings in the 17–36 sample. However, 

once we controlled for older siblings’ education, the gender composition of older siblings 

ceased to be statistically significant. 

 

 

17 Following Islam and Choe (2013), we define grade for age as follows: Grade for Age = 100 × [Actual grade / Expected 
education]; Expected education = {0 if age ≤ 6; Age-6 if 6 < age ≤ 14}. Thus, if a child successfully starts and completes 
education, his/her grade for age is 100. If a child experiences a late entry, repeats a grade or drops out, his/her grade for age 
is less than 100. 
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7. Conclusion 

This study has examined the influences of the education and gender composition of older 

siblings on the schooling of younger siblings. We use the timing of the introduction of the 

FSSSP, together with the fact that it was only available to girls in rural areas, as a natural 

experiment, allowing us to compare children who received the program to those who missed 

out because they were either boys or age-ineligible girls. Our main conclusions are twofold. 

The first point is that older siblings’ education has a significant, and large, impact on younger 

siblings’ education. The IV estimates suggest that for each additional year of schooling 

undertaken by older siblings, the number of years of schooling completed by younger siblings 

increases by about 0.13 years. The ITT effect suggests that the FSSSP increased the 

schooling of children in the affected cohorts by 2.6 years. Taken together, these results imply 

a 10 per cent increase in the schooling of younger siblings if their older siblings benefitted 

from the program. 

 
The second conclusion is that, according to the IV estimates, having an older brother, rather 

than an older sister, does not have any significant effect on younger siblings’ schooling. The 

IV estimates suggest that it is the education of older siblings rather than their gender that is 

critical in influencing the education of younger siblings. Our results do not suggest the 

existence of any gender bias. This calls for a cautious interpretation of the effect of sibling 

gender composition without controlling for older siblings' education levels, and, in particular, 

without addressing the endogeneity of the education of older siblings. 

 
One important implication of our findings is that school programs that benefit children’s 

education can provide gains in both the short- and long-term, both for the targeted children 

and for their younger siblings. This finding contributes to the literature on the impact of 

secondary school stipend or cash transfer programs on educational outcomes, by showing that 

there is an additional channel through which school programs, such as the one that we study 

here, benefit others, and in particular, younger siblings within the household. This result 

should be of considerable interest to those who are examining the impacts of similar 

programs in other countries. 
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Figure 1: Education by age for children aged 17-36 years in rural Bangladesh  
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Table 1: OLS estimates: the effects of the gender and education of older siblings  
 (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Panel A: Older siblings aged 21–32 years  
Sample 1           
Number of older brothers -0.027 0.028 -0.045 0.010 0.021 0.030 -0.005 0.014 -0.002 0.016 
 (0.038) (0.033) (0.037) (0.033) (0.036) (0.032) (0.035) (0.033) (0.0356) (0.033) 
Older siblings' education  0.198***  0.192***  0.166***  0.160***  0.160*** 
  (0.003)  (0.003)  (0.004)  (0.004)  (0.004) 
           
Observations 28,238 28,176 28,238 28,176 28,238 28,176 28,238 28,176 28,238 28,176 
R-squared 0.401 0.491 0.414 0.498 0.454 0.506 0.467 0.514 0.481 0.528 
Sample 2           
Number of older brothers -0.053 -0.088 -0.098 -0.112* -0.032 -0.090 -0.062 -0.098 -0.054 -0.095 
 (0.073) (0.064) (0.072) (0.064) (0.068) (0.064) (0.068) (0.064) (0.0717) (0.067) 
Older siblings' education  0.250***  0.236***  0.207***  0.198***  0.205*** 
  (0.007)  (0.007)  (0.007)  (0.007)  (0.008) 
           
Observations 7,229 7,225 7,229 7,225 7,229 7,225 7,229 7,225 7,229 7,225 
R-squared 0.282 0.415 0.314 0.426 0.364 0.436 0.386 0.450 0.413 0.476 
Panel B: Older siblings aged 17–36 years 
Sample 1           
Number of older brothers -0.093*** 0.087*** -0.119*** 0.043*** -0.057*** 0.050*** -0.069*** 0.039** -0.067*** 0.040** 
 (0.019) (0.016) (0.019) (0.016) (0.018) (0.016) (0.017) (0.016) (0.017) (0.016) 
Older siblings' education  0.229***  0.222***  0.197***  0.190***  0.190*** 
  (0.002)  (0.002)  (0.003)  (0.003)  (0.003) 
           
Observations 63,170 63,020 63,170 63,020 63,170 63,020 63,170 63,020 63,170 63,020 
R-squared 0.404 0.512 0.421 0.519 0.461 0.526 0.472 0.531 0.484 0.542 
Sample 2           
Number of older brothers -0.132*** 0.084*** -0.159*** 0.036 -0.083*** 0.043* -0.102*** 0.029 -0.094*** 0.040* 
 (0.027) (0.023) (0.027) (0.024) (0.026) (0.023) (0.026) (0.023) (0.026) (0.024) 
Older siblings' education  0.296***  0.286***  0.258***  0.249***  0.251*** 
  (0.004)  (0.004)  (0.004)  (0.004)  (0.004) 
           
Observations 28,074 28,032 28,074 28,032 28,074 28,032 28,074 28,032 28,074 28,032 
R-squared 0.265 0.438 0.293 0.446 0.350 0.455 0.370 0.463 0.382 0.475 
Control for education No  Yes No  Yes No  Yes No Yes No Yes 
Individual control Yes Yes Yes Yes Yes 
Sibling control No Yes Yes Yes Yes 
Household/area control No No Yes Yes Yes 
District FE No No No Yes Yes 
District × Age FE No No No No Yes 
Notes: ***, ** and * indicate significance at the 1%, 5% and 10% levels, respectively. The standard errors (in parentheses) are corrected for clustering at the household level. The dependent variable is 
completed years of schooling of younger siblings aged 7–14 years. Sample 1: Children aged 7–14 years who have any older sibling in the 21–32 (17–36) years age group. These children may also have 
older siblings who fall outside this age group. Sample 2: Children with all older siblings within the specified age group. These children do not have older siblings who fall outside this age group.  
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Table 2: First stage regression: eligibility for FSSSP and the education of older siblings  
 (1) (2) (3) (4) (5) 

Panel A: Older siblings aged 21–32 years 
Sample 1      
Eligible 3.07*** 3.04*** 2.75*** 2.73*** 2.65*** 
 (0.230) (0.231) (0.205) (0.204) (0.211) 
      
F-Stat 179.0 173.1 179.5 179.4 158.0 
Observations 22,815 22,815 22,815 22,815 22,815 
R-squared 0.010 0.019 0.181 0.204 0.230 
Sample 2      
Eligible 2.72*** 2.57*** 2.36*** 2.38*** 2.14*** 
 (0.335) (0.339) (0.302) (0.301) (0.324) 
      
F-Stat 65.9 57.8 61.4 62.8 43.6 
Observations 9,155 9,155 9,155 9,155 9,155 
R-squared 0.010 0.033 0.199 0.228 0.287 
Panel B: Older siblings aged 17–36 years 
Sample 1      
Eligible 3.33*** 3.33*** 3.09*** 3.05*** 2.91*** 
 (0.196) (0.198) (0.174) (0.174) (0.185) 
      
F-Stat 289.0 282.4 314.9 307.4 247.4 
Observations 56,157 56,157 56,157 56,157 56,157 
R-squared 0.019 0.037 0.186 0.209 0.228 
Sample 2      
Eligible 3.23*** 3.19*** 2.98*** 2.97*** 2.87*** 
 (0.223) (0.226) (0.197) (0.195) (0.212) 
      
F-Stat 209.1 200.7 229.5 232.1 183.8 
Observations 40,699 40,699 40,699 40,699 40,699 
R-squared 0.021 0.041 0.190 0.215 0.240 
Individual control Yes Yes Yes Yes Yes 
Sibling control No Yes Yes Yes Yes 
Household/area control No No Yes Yes Yes 
District FE No No No Yes Yes 
District × Age FE No No No No Yes 
Notes: ‘Eligible’ is the interaction of two binary variables: Eligible age and girl. The dependent variable is 
completed years of schooling of older siblings aged 21–32 (17–36) years, having at least one younger sibling 
aged 7–14 years. Samples 1 and 2 consist of older siblings corresponding to the children included in the younger 
sample, as defined in the notes to Table 1. *** indicates significance at the 1% level. The standard errors (in 
parentheses) are corrected for clustering at the household level. 
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Table 3: IV estimates: eligibility for FSSSP, education of older siblings, and its effects on their younger 
siblings’ education  

 (1) (2) (3) (4) (5) 
Panel A: Older siblings aged 21–32 years 
Sample 1      
Number of older brothers 0.020 0.002 0.029 0.013 0.012 
 (0.034) (0.035) (0.033) (0.033) (0.033) 
Older siblings' education 0.165*** 0.164*** 0.152*** 0.155*** 0.128*** 
 (0.037) (0.038) (0.042) (0.042) (0.018) 
      
Observations 28,176 28,176 28,176 28,176 28,176 
R-squared 0.491 0.498 0.506 0.514 0.528 
Sample 2      
Number of older brothers -0.088 -0.110* -0.079 -0.093 -0.089 
 (0.064) (0.064) (0.066) (0.064) (0.067) 
Older siblings' education 0.247*** 0.190*** 0.159** 0.155** 0.136*** 
 (0.063) (0.069) (0.075) (0.076) (0.026) 
      
Observations 7,225 7,225 7,225 7,225 7,225 
R-squared 0.415 0.426 0.436 0.450 0.477 
Panel B: Older siblings aged 17–36 years 
Sample 1      
Number of older brothers -0.013 0.001 0.018 0.006 0.015 
 (0.021) (0.022) (0.020) (0.021) (0.017) 
Older siblings' education 0.073*** 0.155*** 0.128*** 0.123*** 0.139*** 
 (0.021) (0.025) (0.028) (0.028) (0.015) 
      
Observations 63,020 63,020 63,020 63,020 63,020 
R-squared 0.513 0.519 0.526 0.531 0.542 
Sample 2      
Number of older brothers -0.028 -0.001 0.007 -0.008 -0.009 
 (0.030) (0.032) (0.030) (0.031) (0.025) 
Older siblings' education 0.118*** 0.222*** 0.175*** 0.169*** 0.145*** 
 (0.030) (0.035) (0.041) (0.041) (0.020) 
      
Observations 28,032 28,032 28,032 28,032 28,032 
R-squared 0.439 0.446 0.455 0.463 0.476 
Individual control Yes Yes Yes Yes Yes 
Sibling control No Yes Yes Yes Yes 
Household/area control No No Yes Yes Yes 
District FE No No No Yes Yes 
District × Age FE No No No No Yes 
Notes: ***, ** and * indicate significance at the 1%, 5% and 10% levels, respectively. The standard errors (in 
parentheses) are corrected for clustering at the household level. The dependent variable is completed years of 
schooling of younger siblings aged 7–14 years. Sample 1: Children aged 7–14 years who have any older sibling 
in the 21–32 (17–36) years age group. These children may also have older siblings who fall outside this age 
group. Sample 2: Children with all older siblings within the specified age group. These children do not have 
older siblings who fall outside this age group.   
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Table 4: First stage regression: variation in exposure to FSSSP and the education of older siblings 
 (1) (2) (3) (4) (5) 
Panel A: Older siblings aged 21–32 years 
Sample 1      
Treat 1 1.54*** 1.57*** 1.55*** 1.50*** 1.50*** 
 (0.407) (0.409) (0.363) (0.364) (0.387) 
Treat 2 4.01*** 4.00*** 3.70*** 3.64*** 3.62*** 
 (0.319) (0.319) (0.279) (0.280) (0.308) 
      
F-Stat 105.1 102.8 111.0 109.2 93.9 
Observations 22,815 22,815 22,815 22,815 22,815 
R-squared 0.010 0.020 0.181 0.204 0.231 
Sample 2      
Treat 1 1.55*** 1.51*** 1.76*** 1.79*** 1.83*** 
 (0.565) (0.574) (0.513) (0.515) (0.560) 
Treat 2 3.60*** 3.43*** 3.37*** 3.41*** 3.26*** 
 (0.433) (0.437) (0.377) (0.386) (0.450) 
      
F-Stat 40.8 36.1 43.9 43.4 29.8 
Observations 9,155 9,155 9,155 9,155 9,155 
R-squared 0.010 0.033 0.200 0.229 0.287 
Panel B: Older siblings aged 17–36 years 
Sample 1      
Treat 1 1.27*** 1.34*** 1.31*** 1.31*** 1.21*** 
 (0.371) (0.372) (0.330) (0.329) (0.351) 
Treat 2 3.97*** 4.00*** 3.75*** 3.71*** 3.59*** 
 (0.260) (0.259) (0.223) (0.224) (0.254) 
      
F-Stat 157.9 157.2 181.9 176.5 139.7 
Observations 56,157 56,157 56,157 56,157 56,157 
R-squared 0.020 0.037 0.186 0.209 0.228 
Sample 2      
Treat 1 1.35*** 1.47*** 1.54*** 1.55*** 1.58*** 
 (0.426) (0.429) (0.375) (0.372) (0.404) 
Treat 2 3.92*** 3.95*** 3.77*** 3.76*** 3.79*** 
 (0.297) (0.296) (0.253) (0.253) (0.298) 
      
F-Stat 116.0 114.5 137.7 138.5 108.6 
Observations 40,699 40,699 40,699 40,699 40,699 
R-squared 0.021 0.041 0.190 0.215 0.240 
Individual control Yes Yes Yes Yes Yes 
Sibling control No Yes Yes Yes Yes 
Household/area control No No Yes Yes Yes 
District FE No No No Yes Yes 
District × Age FE No No No No Yes 
Notes: ‘Treat 1’ corresponds to the partial exposure (2 years), and ‘Treat 2’ corresponds to the full exposure (5 
years) to the FSSSP. *** indicates significance at the 1% level. The standard errors (in parentheses) are 
corrected for clustering at the household level. The dependent variable is completed years of schooling of older 
siblings aged 21–32 (17–36) years, having at least one younger sibling aged 7–14 years. Samples 1 and 2 consist 
of older siblings corresponding to the children included in the younger sample, as defined in the notes to Table 
1. 
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Table 5: IV estimates: variation in exposure to FSSSP, education of older siblings, and its effects on their 
younger siblings’ education 
 (1) (2) (3) (4) (5) 
Panel A: Older siblings aged 21–32 years 
Sample 1      
Number of older brothers 0.019 0.001 0.029 0.013 0.012 
 (0.034) (0.034) (0.033) (0.033) (0.033) 
Older siblings' education 0.160*** 0.157*** 0.145*** 0.150*** 0.127*** 
 (0.035) (0.036) (0.040) (0.040) (0.018) 
      
Observations 28,176 28,176 28,176 28,176 28,176 
R-squared 0.491 0.498 0.506 0.514 0.528 
Sample 2      
Number of older brothers -0.086 -0.109* -0.076 -0.092 -0.088 
 (0.064) (0.064) (0.066) (0.064) (0.067) 
Older siblings' education 0.230*** 0.170*** 0.145** 0.153** 0.136*** 
 (0.059) (0.064) (0.068) (0.068) (0.026) 
      
Observations 7,225 7,225 7,225 7,225 7,225 
R-squared 0.415 0.426 0.436 0.450 0.477 
Panel B: Older siblings aged 17–36 years 
Sample 1      
Number of older brothers -0.011 0.002 0.019 0.007 0.015 
 (0.020) (0.022) (0.020) (0.021) (0.017) 
Older siblings' education 0.077*** 0.155*** 0.129*** 0.125*** 0.139*** 
 (0.020) (0.024) (0.027) (0.027) (0.015) 
      
Observations 63,020 63,020 63,020 63,020 63,020 
R-squared 0.513 0.519 0.526 0.531 0.542 
Sample 2      
Number of older brothers -0.024 -0.001 0.009 -0.005 -0.009 
 (0.030) (0.031) (0.029) (0.030) (0.025) 
Older siblings' education 0.123*** 0.223*** 0.179*** 0.176*** 0.146*** 
 (0.029) (0.034) (0.039) (0.040) (0.020) 
      
Observations 28,032 28,032 28,032 28,032 28,032 
R-squared 0.439 0.446 0.455 0.463 0.476 
Individual control Yes Yes Yes Yes Yes 
Sibling control No Yes Yes Yes Yes 
Household/area control No No Yes Yes Yes 
District FE No No No Yes Yes 
District × Age FE No No No No Yes 
Notes: ***, ** and * indicate significance at the 1%, 5% and 10% levels, respectively. The standard errors (in 
parentheses) are corrected for clustering at the household level. The dependent variable is completed years of 
schooling of younger siblings aged 7–14 years. Sample 1: Children aged 7–14 years who have any older sibling 
in the 21–32 (17–36) years age group. These children may also have older siblings who fall outside this age 
group. Sample 2: Children with all older siblings within the specified age group. These children do not have 
older siblings who fall outside this age group.   
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Table 6: Estimates by gender of younger siblings  
 (1) (2) (3) (4) 
 Girl (7–14 years) sample Boy (7–14 years)  sample 

Instrument for education No Yes  No  Yes 
Panel A: Older siblings aged 21–32 years 
Number of older brothers -0.010 0.018 -0.001 0.005 
 (0.047) (0.043) (0.048) (0.045) 
Older siblings' education  0.120***  0.182*** 
  (0.021)  (0.022) 
     
Observations 14,379 14,347 13,859 13,829 
R-squared 0.516 0.563 0.452 0.497 
Panel B: Older siblings aged 17–36 years 
Number of older brothers -0.054** 0.027 -0.081*** 0.023 
 (0.023) (0.023) (0.023) (0.023) 
Older siblings' education  0.123***  0.193*** 
  (0.017)  (0.019) 
     
Observations 31,587 31,506 31,583 31,514 
R-squared 0.520 0.578 0.447 0.506 
Control for education No Yes No Yes 
Other controls Yes Yes Yes Yes 
District and  District × Age FE Yes Yes Yes Yes 
Notes: *** and ** indicate significance at the 1% and 5% levels, respectively. The standard errors (in 
parentheses) are corrected for clustering at the household level. The dependent variable is completed years of 
schooling of younger siblings aged 7–14 years. The education of older siblings is instrumented using FSSSP 
eligibility, except in columns 1 and 3, where we do not control for older siblings’ education. All of the 
specifications are estimated with a full set of controls, including controls for individual characteristics, siblings 
and household variables, and fixed effects for district and district × age. The estimates are based on sample 1: 
Children aged 7–14 years who have any older sibling in the 21–32 (17–36) years age group.  
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Table 7: Estimates by education of household head  
 (1) (2) (3) (4) (5) (6) 
 Education of household head 
 Low education Medium education High education 

Panel A: Older siblings aged 21–32 years 
Number of older brothers 0.066 0.037 -0.128** -0.075 0.039 0.111 
 (0.048) (0.044) (0.057) (0.055) (0.150) (0.145) 
Older siblings' education  0.169***  0.102***  0.121*** 
  (0.021)  (0.021)  (0.043) 
       
Observations 18,691 18,656 8,564 8,545 953 951 
R-squared 0.403 0.461 0.596 0.622 0.784 0.794 
First stage results: 

Eligible 2.16*** 2.77*** 1.58 
 (0.247) (0.490) (1.24) 
    
F-Stat 77.1 32.0 1.62 
Observations 14,619 7,236 935 
R-squared 0.125 0.148 0.471 

 

Panel B: Older siblings aged 17–36 years 
Number of older brothers -0.046* 0.039* -0.078*** -0.004 -0.077 -0.014 
 (0.024) (0.022) (0.027) (0.027) (0.070) (0.068) 
Older siblings' education  0.170***  0.115***  0.124*** 
  (0.017)  (0.017)  (0.031) 
       
Observations 41,376 41,278 19,565 19,532 2,170 2,162 
R-squared 0.395 0.469 0.600 0.634 0.745 0.762 
First stage results:       
Eligible 2.78*** 2.73*** 1.66* 
 (0.212) (0.431) (0.965) 
       
F-Stat 171.9 40.0 2.95 
Observations 35,602 18,216 2,283 
R-squared 0.129 0.122 0.378 
Control for education No  Yes No  Yes No  Yes 
Other controls Yes Yes Yes Yes Yes Yes 
District and  District × Age FE Yes Yes Yes Yes Yes Yes 
Notes: ***, ** and * indicate significance at the 1%, 5% and 10% levels, respectively. The standard errors (in 
parentheses) are corrected for clustering at the household level. The dependent variable is completed years of 
schooling of younger siblings aged 7–14 years in the second stage, and that of the corresponding older siblings 
in the first stage. The education of older siblings is instrumented using FSSSP eligibility, except for columns 1, 
3 and 5, where we do not control for older siblings’ education. All of the specifications are estimated with a full 
set of controls.  The estimates are based on sample 1: children aged 7–14 years who have any older sibling in 
the 21–32 (17–36) years age group. Low: 0–4 years of schooling; Medium: 5–10 years of schooling; High: 11 or 
more years of schooling. 
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Appendix Table A1.1: Coverage of the FSSSP over the years in Bangladesh 

Year Grade 6 Grade 7 Grade 8 Grade 9 Grade 10 
1994 √ 𝚇𝚇 𝚇𝚇 √ 𝚇𝚇 
1995 √ √ 𝚇𝚇 √ √ 

1996 onwards √ √ √ √ √ 
Note: √ indicates covered by FSSSP and 𝚇𝚇 indicates not covered. 
 
Appendix Table A1.2: Stipend and tuition rates of the FSSSP in Bangladesh 
Grade Monthly 

stipend 
(Taka) 

US$ 
annual 

Monthly 
tuition-- 

government  
schools (Taka) 

US$ 
annual 

Monthly 
tuition-- 

nongovernment  
schools (Taka) 

US$ 
annual 

Annual 
books and 

examination 
fees 

US$ 
annual 

6 25 5.36 10 2.14 15 3.21 -- -- 
7 30 6.43 12 2.57 15 3.21 -- -- 
8 35 7.50 12 2.57 15 3.21 -- -- 
9 60 12.86 15 3.21 20 4.29 250 4.46 

10 60 16.07* 15 3.21 20 4.29 250 4.46 
Note: * Grade 10 students received the stipend for 15 months. 
Source: WB (2003). 
 
Appendix Table A2.1: Selected descriptive statistics for children aged 7–14 years old 

 
Variable 

Full sample Girl Boy 

Mean S.D. Mean S.D. Mean S.D. 

I. Child’s characteristics:       
Age (in years)  11.3 2.24 11.4 2.27 11.1 2.20 

Gender (girl = 1) 0.509 -- -- -- -- -- 

Completed years of education 3.78 2.68 4.06 2.73 3.49 2.59 

II. Siblings’ characteristics:       

Number of siblings  3.46 1.65 3.45 1.66 3.47 1.65 

Number of older siblings+ 1.28 0.575 1.29 0.587 1.27 0.561 

Age gap from older siblings+ 12.5 3.20 12.4 3.21 12.6 3.18 

Years of education of older siblings+ 5.39 4.09 5.41 4.07 5.36 4.11 

Years of education of older brothers+ 5.36 4.05 5.38 4.03 5.34 4.07 

Years of education of older sisters+ 5.65 4.47 5.70 4.43 5.59 4.52 

III. Household characteristics:       

Gender of household head (female = 1) 0.081 -- 0.081 -- 0.081 -- 

Years of education of household head 3.00 3.83 3.00 3.83 3.00 3.84 
Note: The descriptive statistics correspond to rural households with children aged 7–14 years who have at least 
one older sibling aged 21–32 years. 
+ The descriptive statistics for older siblings are for older siblings aged 21–32 years. 
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Appendix Table A3: Effect of the stipend program on ineligible siblings  
 (1) (2) 
 Boy (21–32/17–36 years old) Ineligible girls (27–32/27–36 years 

old) 
Panel A: Older siblings aged 21–32 years 
Sample 1   
Has any age-eligible sister 0.256 0.647 
 (0.284) (1.69) 
   
Observations 19,680 448 
R-squared 0.220 0.620 
Sample 2   
Has any age-eligible sister -0.775 -3.44 
 (0.479) (4.07) 
   
Observations 7,947 219 
R-squared 0.284 0.807 
Panel B: Older siblings aged 17–36 years 
Sample 1   
Has any age-eligible sister 0.233 -0.746 
 (0.154) (0.955) 
   
Observations 43,295 547 
R-squared 0.217 0.656 
Sample 2   
Has any age-eligible sister 0.150 -0.049 
 (0.185) (1.60) 
   
Observations 31,646 413 
R-squared 0.231 0.732 
Individual control Yes Yes 
Sibling control Yes Yes 
Household/area control Yes Yes 
District and  District × Age FE Yes Yes 
Notes: The standard errors (in parentheses) are corrected for clustering at the household level. The dependent 
variable is completed years of schooling of ineligible older siblings, as mentioned in the respective columns. 
The regression in column 1 includes older boys in the specified age group, while that in column 2 includes only 
ineligible older girls, i.e., girls in the specified age group who are older than 26 years. Samples 1 and 2 consist 
of older siblings corresponding to the children included in the younger sample, as per the notes to Table 1.  
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Appendix Table A4: Estimates with restricted samples 
 (1) (2) (3) (4) (5) (6) 
 Panel I Panel II Panel III 
 All siblings living in 

the household 
Older brothers ≤ Older 

sisters 
Older sisters > 0 

Panel A: Older siblings aged 21–32 years 
Number of older brothers -0.090 -0.019 0.038 0.076 -0.011 0.039 
 (0.058) (0.055) (0.171) (0.155) (0.147) (0.132) 
Older siblings' education  0.147***  0.108***  0.117*** 
  (0.022)  (0.027)  (0.028) 
       
Observations 11,127 11,106 4,250 4,242 4,623 4,615 
R-squared 0.519 0.557 0.530 0.581 0.526 0.579 
Panel B: Older siblings aged 17-36 years 
Number of older brothers -0.120*** 0.010 -0.106* -0.034 -0.099* -0.040 
 (0.024) (0.027) (0.063) (0.056) (0.052) (0.045) 
Older siblings' education  0.160***  0.173***  0.172*** 
  (0.020)  (0.020)  (0.022) 
       
Observations 32,363 32,293 17,161 17,135 19,433 19,395 
R-squared 0.512 0.564 0.508 0.572 0.503 0.569 
Control for education No Yes No Yes No Yes 
Other controls Yes Yes Yes Yes Yes Yes 
District and  District × Age FE Yes Yes Yes Yes Yes Yes 
Notes: *** and * indicate significance at the 1% and 10% levels, respectively. The standard errors (in 
parentheses) are corrected for clustering at the household level. The dependent variable is completed years of 
schooling of younger siblings aged 7–14 years. The education of older siblings is instrumented using FSSSP 
eligibility, except for columns 1, 3 and 5, where we do not control for older siblings’ education levels. All of the 
specifications are estimated with a full set of controls.  The estimates are based on sample 1: Children aged 7–14 
years who have any older sibling in the 21–32 (17–36) years age group.  
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Appendix Table A5: IV estimates: omitting households with a mix of eligible and ineligible girls  
 (1) (2) (3) (4) 
 Panel I Panel II 
 All older siblings in the age group One older sibling in the age group 

Panel A: Older siblings aged 21–32 years 
Number of older brothers/ -0.016 -3.75e-05 -0.011 -0.003 

Older sibling is male+ (0.036) (0.033) (0.039) (0.036) 
Older siblings' education  0.126***  0.122*** 
  (0.018)  (0.016) 
     
Observations 28,158 28,096 28,158 28,113 
R-squared 0.482 0.528 0.482 0.524 
Panel B: Older siblings aged 17–36 years 
Number of older brothers/ -0.075*** 0.008 -0.073*** 0.021 

Older sibling is male+ (0.017) (0.017) (0.020) (0.021) 
Older siblings' education  0.135***  0.133*** 
  (0.015)  (0.012) 
     
Observations 62,984 62,834 62,984 62,873 
R-squared 0.485 0.543 0.485 0.536 
Control for education No Yes No Yes 
Other controls  Yes Yes Yes Yes 
District and  District × Age FE Yes Yes Yes Yes 
Notes: *** indicates significance at the 1% level. The standard errors (in parentheses) are corrected for 
clustering at the household level. The dependent variable is completed years of schooling of younger siblings 
aged 7–14 years. The education of older siblings is instrumented using FSSSP eligibility, except for columns 1 
and 3, where we do not control for older siblings’ education. All of the specifications are estimated with a full 
set of controls. The estimates are based on sample 1: Children aged 7–14 years who have any older sibling in the 
21–32 (17–36) years age group.  
+ The specification involving only one older sibling in the household (columns 3 and 4) includes "older sibling is 
male" instead of "number of older brothers." 
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Appendix Table A6: IV estimates: using alternative measures of the education of older siblings  
 (1) (2) (3) 
 Highest education of 

an older sibling 
Older sisters' 

education 
Oldest sister’s 

education 
Panel A: Older siblings aged 21–32 years 
Number of older brothers 0.006 0.024 0.017 
 (0.033) (0.134) (0.136) 
Older sibling's education 0.125*** 0.097*** 0.109*** 
 (0.018) (0.025) (0.025) 
    
Observations 28,204 4,618 4,620 
R-squared 0.527 0.575 0.573 
Panel B: Older siblings aged 17–36 years 
Number of older brothers -0.0005 -0.068 -0.073 
 (0.018) (0.046) (0.048) 
Older sibling's education 0.131*** 0.151*** 0.143*** 
 (0.014) (0.022) (0.020) 
    
Observations 63,094 19,419 19,421 
R-squared 0.541 0.563 0.561 
Other controls Yes Yes Yes 
District and  District × Age FE Yes Yes Yes 
Notes: *** indicates significance at the 1% level. The standard errors (in parentheses) are corrected for 
clustering at the household level. The dependent variable is completed years of schooling of younger siblings 
aged 7–14 years. The education of older siblings is instrumented using FSSSP eligibility. All of the 
specifications are estimated with a full set of controls.  The estimates are based on sample 1: Children aged 7–14 
years who have any older sibling in the 21–32 (17–36) years age group.  
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Appendix Table A7: IV estimates: the effects of older siblings' education levels on younger siblings 
(instrumenting for number of siblings and education) 
 (1) (2) 
Panel A: Older siblings aged 21–32 years  
IV results:   
Number of older brothers 0.003 0.021 
 (0.035) (0.033) 
Older siblings' education  0.162*** 
  (0.042) 
   
Observations 28,238 28,176 
R-squared 0.467 0.513 
First stage results:   
 First stage I First stage II 
Dependent variable Number of siblings Older siblings’ education 
(Instrument) (Twin) (FSSSP eligibility) 
Coefficient 1.08*** 2.73*** 
 (0.073) (0.204) 
F-Stat 221.4 180.1 
Observations 70,034 22,815 
R-squared 0.293 0.203 
Panel B: Older siblings aged 17–36 years  
IV results:   
Number of older brothers -0.064*** 0.010 
 (0.017) (0.021) 
Older siblings' education  0.122*** 
  (0.028) 
   
Observations 63,170 63,020 
R-squared 0.472 0.531 
First stage results:   
Coefficient 1.03*** 3.05*** 
 (0.049) (0.174) 
F-Stat 435.9 307.1 
Observations 141,847 56,157 
R-squared 0.350 0.208 
Other controls Yes Yes 
District FE Yes Yes 
 
Notes: *** indicates significance at the 1% level. The standard errors (in parentheses) are corrected for 
clustering at the household level. The dependent variable is completed years of schooling of younger siblings 
aged 7–14 years. Sibling size is instrumented using twins in both regressions. The dependent variable in the 
sibling size (first stage I) regression is the number of siblings for households included in the younger sample, 
i.e., having at least one child aged 7–14 years and at least one child aged 21–32 (17–36) years. This regression 
includes all of the children in a household. The dependent variable in the first stage II is completed years of 
schooling of the older siblings aged 21–32 (17–36) years, having at least one younger sibling aged 7–14 years. 
All of the specifications are estimated with the full set of controls and the district fixed effect. The estimates are 
based on sample 1: Children aged 7–14 years who have any older sibling in the 21–32 (17–36) years age group.  
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Appendix Table A8: Alternative measure of education (grade for age) of younger siblings  
 (1) (2) 

Panel A: Older siblings aged 21–32 years 
Number of older brothers 0.542 0.783 
 (0.626) (0.583) 
Older siblings' education  2.10*** 
  (0.324) 
   
Observations 28,238 28,176 
R-squared 0.138 0.206 
Panel B: Older siblings aged 17–36 years 
Number of older brothers -0.968*** 0.357 
 (0.314) (0.317) 
Older siblings' education  2.24*** 
  (0.274) 
   
Observations 63,170 63,020 
R-squared 0.131 0.214 
Control for education  No Yes 
Other controls Yes Yes 
District and  District × Age FE Yes Yes 
Notes: *** indicates significance at the 1% level. The standard errors (in parentheses) are corrected for 
clustering at the household level. The dependent variable is grade for age of younger siblings aged 7–14 years. 
The education of older siblings is instrumented using FSSSP eligibility in column 2, where we control for older 
siblings’ education. All of the specifications are estimated with a full set of controls. The estimates are based on 
sample 1: Children aged 7–14 years who have any older sibling in the 21–32 (17–36) years age group.  
 
 
 

 
 

41 


