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Abstract 

This paper investigates the impacts of international migration and foreign remittances on the 

primary choice of activity-labor force participation and education- of 15 to 24 year-old men and 

women left behind in rural Bangladesh. I use the relative sex ratio as an instrumental variable to 

address the problem of endogeneity of decision to migrate and remit. Using a bivariate probit 

model, I found that young females from left-behind households participate in the labor force less 

than young females from non-migrant households. The labor force participation of young males 

does not change, but their employment decreases. Continuation of education does not change for 

either of the sexes. The findings suggest that a) females spend more home-time as their households 

receive foreign remittances implying that “home time” is a normal good, and b) males become more 

selective in their choice of job and prefer to remain unemployed longer as their households receive 

foreign remittances.  
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1. Introduction  

Bangladesh is one of the most densely populated countries of the world. According to the 

Bangladesh Bureau of Statistics, the population of Bangladesh in 2016 was just over 160mn. The 

economy of Bangladesh cannot absorb its large workforce volume, especially the low skilled and less 

educated (Islam, 2011). International migration plays a pivotal role in providing employment to this 

huge workforce. Every year 300-400 thousand people emigrate from Bangladesh in search of 

livelihoods (Islam, 2011). In 2010, 7.5 million Bangladeshi migrants were working around the world 

(Islam, 2011). International migration also leads to an influx of remittance income. Remittances sent 

by expatriates are significant in size relative to the size of the economy of Bangladesh. In 2009, 

international remittances reached 12% of Bangladesh’s GDP (Mamun & Nath, 2010). Foreign 

remittances have also provided a large foreign exchange reserve for the heavily import-dependent 

Bangladesh economy. Oil rich Gulf economies are the primary source for the remittances sent to 

Bangladesh; they employ over 80% of Bangladeshi migrants. Remittance income is 11 times larger 

than foreign direct investment in Bangladesh, and five times larger than overseas development 

assistance (Islam, 2011). Because of the volume of money remitted, international migration has not 

only contributed to reducing the pressure of unemployment in the domestic market, but has also 

increased investment and savings for the households left behind (Mamun & Nath, 2010). However, 

due to a dearth of empirical evidence, the impacts of international migration and foreign remittances 

on the welfare of household members left behind in Bangladesh are not well established.  

This paper investigates the impact of international migration and foreign remittances on the 

choice of primary activity (i.e. education or work) of 15 to 24 year-old non-migrant members of 

rural Bangladesh’s migrant households. I use the first round of Bangladesh Integrated Household 

Survey (BIHS) data collected by the International Food Policy Research Institute- Policy Research 

and Strategic Support Program of Bangladesh. I cannot separate the pure impact of migration from 
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the pure impact of remittance; hence I measure the joint impact of migration and remittances on the 

choice of primary activity of young men and women left behind.  

 In one of the earliest studies that investigated the impact of remittances on the economy of 

Bangladesh, Mahmud & Osmani (1980) found that foreign remittances benefitted well-off 

households more than poorer households in terms of income and consumption. They analyzed both 

the macro-economic and micro-economic impacts of remittances. The major impact that the 

authors found of remittances on the macro-economy of Bangladesh was a positive effect on the 

balance of payments. Their analysis of micro-economic impact of remittances relied on survey data 

that collected information on pre- and post-migration income, savings, and consumption of 

households. They found that both urban and rural households save more when they receive 

remittances. They argued that as the households consider remittance income to be temporary, they 

tend to save from this increased flow of resources. The authors note that resources that would have 

been consumed by the migrant members if they had not migrated are saved by the left behind 

households, which can explain the increase of savings in households after migration. However, they 

did not measure the effect of remittances on savings from the effect of reduced consumption.  

Mahmud and Osmani (1980) also found that remittance-receiving households were earning 

three- to twenty-times more than the national average household income. The households of 

migrants had higher incomes than non-migrant households even before emigration took place. It 

indicates that incidence of migration has a potential positive relationship with household affluence; 

the more affluent households were able to send a household member abroad, and after migration 

were receiving much larger incomes than before. Such distributional consequences of remittance 

income, the authors argued, would lead to inequality. Mahmud and Osmani concluded that despite 

there being benefits on an aggregate level, there are reasons to doubt the benefits of remittances 

when the distributional effects are taken into account.  
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Afsar (2003) argued that consumption and savings increase in Bangladesh due to remittance 

inflows. She argued that a key indicator of internal migration in Bangladesh is sex ratio. Because 

migration is male dominated, places of emigration have higher ratios of females to males than places 

of immigration. Afsar et al. (2002) conducted research on Bangladeshi migrants in the United Arab 

Emirates (UAE) and found that migrant-sending households in Bangladesh had lower ratios of 

males to females. Most of the migrants were between ages 20-39, and female migrants were younger 

than their male counterparts. Inspecting the BIHS data I find that only 2.5% of the total 

international migrants of the sample are females, which is consistent with Afsar et al.’s finding of 

male dominance in international migration. Afsar et al. also found that most of the females of the 

left behind households are in the age range of 20-24. They argued that early marriage of the male 

migrants leads to this paradoxical phenomenon. Seventy-five percent of the male migrants between 

the ages of 25-29 years were married as opposed to 60% of non-migrating males of the same age 

range. The presence of relatively higher number of females in left-behind households leads to a 

higher female to male sex ratio in the communities with more migrants. Previous studies on 

migration and remittances suggest that the network of migration in the community can explain the 

probability of migration of an individual in that community (Amuedo-Dorantes and Pozo, 2006; 

Calero et al., 2008; Binzel and Assaad, 2011). Comparing this analysis with the finding of Afsar et al., 

it can be argued that a higher female to male sex ratio is indicative of a greater migration network, 

and therefore can explain the probability of the decision to migrate and remit.   

Afsar et al. (2002) also found that the labor force participation of men and women in rural 

households with migrants in the UAE is significantly lower than households without migrants (19% 

as opposed to 49% in their sample). They argue that lower participation of women in the labor 

market and a higher concentration of students in migrating household lead to this significantly 
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different number. This indicates that labor force participation and education are alternative activities 

that the left-behind household members in rural Bangladesh can choose as their primary activities.  

 Antman (2013) provides a survey of existing literature that investigates the impacts of 

remittances on the non-migrant members of migrant households. All of the studies that she reports 

found negative impacts of remittance income on the labor supply decision of the non-migrant 

female household members.  Binzel and Assaad (2011) studied the impact of international migration 

and remittances on the labor-supply behavior of women left behind in Egypt. They used an 

instrumental variable approach to estimate the impact of international migration and remittances on 

the women’s participation in the labor market and involvement in subsistence work. They separately 

estimated the impact of migration with and without remittances. Binzel and Assad found that 

women from migrant households engage less in wage labor. Reduced participation in wage labor by 

females from migrant households can be explained as result of the income effects of remittances 

(Binzel & Assaad, 2011). The authors also found that women of left-behind households, especially 

in the rural areas, work more in non-wage work and subsistence work. They conclude that women in 

the left-behind households are expected to substitute directly for the migrant’s labor by increasing 

non-wage and subsistence work.  

  I use an instrumental variable approach to measure the impact of migration and foreign 

remittances on the decision of young non-migrating members of rural Bangladesh’s migrant 

households to supply labor and to continue education. I use the relative sex ratio of the adult-aged 

population to that of the total population at the sub-district level as the instrumental variable. I find 

a reduction in the labor force participation and employment of 15 to 24 years old females from left-

behind households, while no increase in their schooling. For males of similar age group, I find a 

reduction in employment, but no changes in labor force participation or schooling. The results 
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suggest that females from left-behind households spend more home-time, while males become more 

selective in their choice of employment.  

The key concepts and empirical strategies of this paper closely follow that of Binzel and Assaad 

(2011). The paper is organized as follows: Section 2 describes the data and empirical strategies. 

Section 3 discusses the results of estimation, robustness of the IV, and results from simulation. The 

results are presented separately for men and women. The final section provides analysis and 

discussion, along with concluding remarks. 

2. Data & Empirical Strategy 

2.1. Data 

I am using the Bangladesh Integrated Household Survey (BIHS) data for this paper. BIHS is 

a three-wave panel survey conducted by the International Food Policy Research Institute-Policy 

Research and Strategy Support Program (IFPRI-PRSSP) of Bangladesh and funded by USAID. The 

first round of the survey was conducted in 2012, the second round in 2014, and a third round will be 

conducted in 2016. I am using data from the first round only as the second round data have not 

been publicly released yet. The primary sampling unit (PSU) of the survey was the village.  

Households were then selected randomly from PSUs. The PSUs were selected from each of the 

seven divisions1 of Bangladesh with probability proportional to size, where size is the number of 

households in each division. There are 86,000 villages in Bangladesh (“Government of the People’s 

Republic Bangladesh - Ministry of Education - Home,” n.d.), and 489 sub-districts2 (Bangladesh 

National Portal | People’s Republic of Bangladesh, n.d.). The sample covers 275 randomly drawn 

villages, which are spread over 260 sub-districts.  

                                                           
1
 Bangladesh had 7 divisions when the first round was administrated. In 2016, Bangladesh has 8 divisions.  

2 Each division includes districts, the principal administrative unit of local government. Each district has multiple sub-
districts, and sub-districts are divided into unions. The number of villages in each union varies across the country.  
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The first round of the BIHS was administered on 5,503 nationally representative households, 

including 23,135 individuals. Another 1,000 households with 4,150 individuals were interviewed 

within Feed the Future Zones (FTFZ). FTFZ are areas where USAID runs different. I limit my 

analysis to the nationally representative 5,503 households. After cleaning data for missing and 

inconsistent values, the sample size was 23,112 individuals from 5,501 households.  

2.2. Outcome Variables 

The outcome variables in my analysis are labor supply decision and continuation of 

education for young people aged 15 to 24 years. Module C of the BIHS survey asks questions about 

employment status. I obtain my outcome variables from the responses of the questions of this 

module, as shown in Table 1.  

Table 1: Definition of outcome variables 

Variable 
Definition 

Yes No 

Participation in 
Labor Force 
 
 

If the individual has done any of the following in last 7 days 
 Worked for pay (salary, wage, self-employed)  
 Worked without pay (apprentice, family business)  
 Did not work but had a job  
 Did not work but looked for a job 

Otherwise 
 
 

Employed 
 
 

If the individual has done any of the following in last 7 days 
 Worked for pay (salary, wage, self-employed)  
 Worked without pay (apprentice, family business)  
 Did not work but had a job  

Otherwise 
 

Unemployed 
If the individual has looked for a job in last 7 days but did not 
work  Otherwise 

Wage Labor If the individual earned wage or salary from the activity  Otherwise 

Non-wage Labor If the individual was self-employed or worked without pay Otherwise 

Student If the individual was a student  Otherwise 

 

The outcome variables I am most interested in are participation in labor force, and 

continuation of education. For individuals 15-24 years old, education serves as an alternative activity 

to employment that access to remittances may allow them to undertake.  In my sample, 77.10% of 

15 to 24 year-old men and women are either in the labor force or continuing their education, and 
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only 0.38% of this age group is both in the labor force and going to school.  Hence, I estimate the 

impact of migration and remittances on schooling for both of the sexes.  

An individual’s participation in the labor force is directly indicative of that individual’s 

decision to supply labor. On the other hand, if an individual continues to study, that is directly 

suggestive of that individual’s decision to pursue more education. In addition to labor force 

participation, I am also looking at three other measures of labor supply: (i) if the individual is 

employed or not; (ii) if the individual is involved in wage- and salary-earning labor or not; and (iii) if 

the individual is involved in non-wage labor or not. The “employed” variable measures whether an 

individual in the labor force has a job or not. In essence, labor force includes both employed and 

unemployed, i.e., employment seeking individuals with and without a job. If labor force participation 

and employment do not vary in the same direction, it would imply that unemployment changes in 

the direction of change in labor force participation and/or opposite to the direction of change in 

employment.  The “wage labor” variable measures whether an employed individual works for a wage 

or salary. The “non-wage labor” variable measures whether an employed individual works for self-

employment or unpaid labor. The variations in these variables inform the impact of migration and 

remittances on the type of occupation young men and women left behind obtain. Because the 

questionnaire does not directly ask questions about domestic labor and subsistence labor, I cannot 

measure time spent for those activities. Therefore, I cannot measure the impact of migration and 

remittances on unpaid work beyond market labor. Also, I cannot measure the impact on wage labor 

for females as there is no 15 to 24 year-old woman from remittance-receiving households who 

works in wage labor. 

2.3. Treatment Variables 

Information about international migration and remittances are included in module V of 

BIHS. Information on each household member who has been away from home (in a different sub-



8 

 

district or country) in the previous six months is recorded. In addition, information on remittances 

sent by any of the migrant members in the previous 12 months is also recorded. The international 

migrants can be separated from internal migrants because the module also contains information 

about destination of migration. If a household has as least one member living abroad, I consider that 

household an international migrant household. In addition, if a household has at least one member 

remitting money from abroad, I consider that household a foreign remittance recipient household. I 

estimate separate models for males and females to identify the different impacts of international 

migration and remittances on the different labor supply decisions of the two sexes. In addition, I 

restrict my analysis to individuals aged 15-24. The sample size reduces to 3,708 with this restriction. 

Among these individuals, 2,107 of these individuals are females and 1,601 are males.  

 The treatment in this analysis is whether or not the individual is a member in a migrant and 

remittance recipient household. An individual aged between 15 to 24 years is considered “treated” 

for international migration if that individual belongs to a migrant household. Similarly, an individual 

aged 15-24 is “treated” for foreign remittances if that individual belongs to a remittance-receiving 

household.  

2.4. Empirical Methodology 

2.4.1. Estimation Strategy 

Existing literature that study the impacts of migration and remittances on different 

household and individual outcomes have argued for the existence of an endogenous relationship 

between household outcomes and treatments (i.e., migration and remittances) (Amuedo-Dorantes & 

Pozo, 2006; Binzel & Assaad, 2011; Calero, Bedi, & Sparrow, 2008). Two potential sources of 

endogeneity can be identified. First, unobserved heterogeneity; i.e., the migrant and non-migrant 

households differ significantly based on unobservable characteristics. It will create bias in the 

estimation of the impact of migration (and remittances) on household outcomes. Second, another 



9 

 

source of bias is potential reverse causality between the dependent variable and remittance inflow. 

For instance, migration can be driven by one’s decision to supply labor. Binzel and Assaad (2011) 

argued that migration of a male in Egypt potentially depends on whether other members of the 

household can substitute his labor. If a migrant’s labor can be substituted, then his propensity to 

migrate will be more than someone whose labor cannot be substituted. Therefore, if any non-

migrant household member is not willing to be in labor force and substitute for the void left by the 

migrant member, migration may not take place in the household. Here, a household member’s labor 

force participation influences the decision of migration of another member, and therefore, 

influences the status of that household being a migrant household or not. The same argument is 

valid in the context of Bangladesh given that household members are critical factors of production 

in rural households. Such reverse causality can bias the estimate of impact of migration in household 

labor supply. A widely-used strategy to address this endogeneity for cross sectional data is the 

instrumental variable approach.  

In the existing literature, the decision to migrate and remit has been instrumented by the 

presence of a local trans-national network of migration. The argument behind this instrument is that 

the presence of a local network, conditional on controlling for community level characteristics, can 

influence the decision to migrate and remit, but it does not influence the labor supply or schooling. 

Binzel and Assaad (2011) used the percentage of migrants at the village-level as the instrumental 

variable for the presence of a local network, controlling for other village-level characteristics. 

Amuedo-Dorantes and Pozo (2006) and Calero et al. (2008) used a count of Western Union offices 

as the instrumental variable (IV).  

A potential source of an IV in this study can be the census data of Bangladesh, following the 

methods of Binzel & Assaad. A network of migration can be directly calculated by counting the 

number of migrants per thousand individuals (population) in a geographical region. However, the 
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Bangladesh census of 2011 did not collect any information on migration. Still, I argue that the 

general trend of international migration in Bangladesh gives me the opportunity to use an indirect 

measure of migration networks. I argue that the relative sex ratio3 of prime-age adults (20-49) to the 

total population (i.e, 
𝑆𝑒𝑥 𝑟𝑎𝑡𝑖𝑜 𝑓𝑜𝑟 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑎𝑔𝑒𝑠 20−49 

𝑆𝑒𝑥 𝑟𝑎𝑡𝑖𝑜 𝑓𝑜𝑟 𝑡𝑜𝑡𝑎𝑙 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
 ) is a good measure of migration networks.  

I estimate the impacts of migration and remittances using both an IV-model and a non-IV 

model. The outcome variables in this paper are binary response, hence, I need to use limited 

dependent variable models. I use a simple probit model to estimate the results without controlling 

for endogeneity. As the endogenous variables are also binary, following Wooldridge (2010), I use 

bivariate probit4 models to estimate results addressing endogeneity of migration and remittances.  

The bivariate probit model follows the following latent function structure: 

𝑇𝑖 = 1(𝑋𝛽𝑇 + 𝑧𝛿𝑇 + 휀𝑇 ≥ 0) where, 𝑇 = {
𝑀 𝑓𝑜𝑟 𝑀𝑖𝑔𝑟𝑎𝑡𝑖𝑜𝑛

𝑅 𝑓𝑜𝑟 𝑅𝑒𝑚𝑖𝑡𝑡𝑎𝑛𝑐𝑒𝑠
 

𝑌𝑖 = 1(𝑋𝛽𝑦 + 𝑇𝛾 + 휀𝑦 ≥ 0) 𝑤ℎ𝑒𝑟𝑒 𝑖 = {
1 𝑤ℎ𝑒𝑛 𝑇 = 1 
0 𝑤ℎ𝑒𝑛 𝑇 = 0 

, 𝑌 = 𝑜𝑢𝑡𝑐𝑜𝑚𝑒 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒 

Here, 1(.) is an indicator function that equals one when the condition inside is true, and zero 

otherwise. 𝑋𝑦 is the matrix of all the control variables of the second equation, which is also the 

equation of interest. 𝛾 is the coefficient of treatment, so it is the result I am interested in. The 

instrumental variable (relative sex ratio) is z, which is used only in the first equation but not in the 

second equation to maintain the exclusion restriction. The identification assumption is that relative 

sex ratio does not explain labor supply or schooling decision of the youth of left-behind household 

directly, rather it exogenously explain decision to migrate and remit when other village level 

characteristics are controlled for and through this I can consistently estimate the true effect of 

endogenous regressors on the outcome variables.  

                                                           
3 Sex Ratio=Number of females/Number of males 
4 The relevant Stata command for this estimation is ‘biprobit’. 
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It should be noted here that my model does a non-linear first stage, what has been called a 

“forbidden regression”(Angrist & Pischke, 2008). Alternatively I could have used IV-Probit, that 

does liner first-stage and non-linear second stage. It also assumes that the residuals of first-stage are 

asymptotically normally distributed (Ozier, 2015). On the other hand, bivariate probit  model 

assumes a bivariate normal distribution of the error terms (Wooldridge, 2010). However, it is 

unlikely that a binary regressor, in this case migration and remittances, is going to produce an 

asymptotically normally distributed residuals (Ozier, 2015). Using linear 2SLS would not require any 

additional distributional assumptions, but that would produce more imprecise results. Hence to 

balance between precision and consistency, I used bivariate probit model. 

The coefficient of treatment variable is consistent from this specification when other 

individual- and community-level characteristics are controlled. The individual characteristics that I 

include in the equation are age, age-squared, marital status, and years of education5. As I argue that 

the relative sex ratio can predict migration and remittances, and through that, predict variation in 

outcome variables when village characteristics are controlled for, I include village characteristics 

variables. To control for village production structure, I include a village’s share of 15 to 64 year-old 

male workers in agricultural work. In addition, I include the share of 15 to 64 year-old population 

with education above a secondary level.   

Controlling for these variables, I estimate the impact of migration and remittances on the 

labor supply decision and schooling of young men and women left behind. While estimating the 

impact on labor supply decisions, I include all the other individual variables and community-level 

variables for both the equation for outcome variable and endogenous variable. To estimate the 

impact on schooling, I do not include years-of-education variable as it will create a reverse causality 

                                                           
5 I considered including marital status, number of children aged 0-5 years present in the household, number of children 
aged 6-14 years present in the household, and presence of elderly members in the household. I did not include them as I 
think there can be endogeneity from reverse causality of migration and these variables. The results are, however, 
qualitatively similar even if I include them.  
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problem. I run models for each sexes separately. Through the primary sampling unit of BIHS is 

village, I cluster the estimation at the level of sub-districts as my instrument is at the level of sub-

districts. The results are robust to the modification of cluster (Tables A5-A6 in the Appendix). 

2.4.2. Addressing the Issue of Endogeneity in Migration and Remittances 

A valid instrumental variable needs to be relevant to the endogenous variable, excluded from 

explaining variation in the outcome variables directly, and exogenous from the variation in the 

disturbances of the outcome variable. The relevance restriction simply means that the instrumental 

variable has to have predictive power of the endogenous regressor once other exogenous variables 

have been controlled for. The exclusion restriction requires that the instrumental variable explains 

the outcome variable only through the endogenous variable, not directly. The exogeneity restriction 

requires that variation in the instrumental variable cannot be explained by variation of the 

disturbances of outcome variables. The validity of an IV depends on whether these restrictions 

remain unviolated or not, and needs to be defended through reasonable justification, along with 

employing plausible empirical rationales.  

Historically international migration from Bangladesh has been male dominated (International 

Labour Organisation, 2014). Male-dominated migration patterns imply that within the age range 

where migration is prevalent, a large number of males will be away from home. The census data only 

enumerated people who spent the nights of March 14-15, 2011 in Bangladesh (“IPUMS-I: Sample 

characteristics: Bangladesh,” n.d.) . Hence, in a geographical region (sub-district, in this case) with a 

large number of international migrants (i.e., a large migration network), there will be a higher sex 

ratio measured of females to males. Because migration is male-dominated, a sub-district with a lot of 

migrants will have a low number of males, hence a higher sex ratio. Literature suggests that 

migration is more common among the age range of 20-49 years (Binzel and Assaad, 2011). 

Following this analysis, in the regions where international emigration is high, sex ratio measured of 
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females to males will be larger for the ages 20-49 years than the total population sex ratio. Inspection 

of the data corroborates this claim. 

A potential threat to the validity of the instrumental variable would be seasonality of 

temporary migration. Bangladesh experiences a large number of internal temporary migrations 

during harvest seasons. However, the month when the census data was collected (March) is not 

harvest season for any of the major rice crops (“Bangladesh - Ricepedia,” n.d.). Hence, temporary 

internal migration does not threaten the IV.  

The validity of the instrumental variable will be threatened if there is systematic variation in 

the sex ratio for reasons which are not related to international migration. For instance, sex-selective 

abortion, continuing reproduction to have children of a preferred sex, and seasonality due to internal 

migration can threaten the validity of the instrumental variable if these factors contribute to a 

systematic difference in the relative sex ratio.  These systematic variations, if they exist, are not going 

to threaten my IV because I am using a relative sex ratio. If there is systematic variance, that will be 

reflected on both the numerator and denominator and will be netted out in the composite ratio. 

Hence the validity of my IV is not threatened by systematic variation of sex ratio.  

Another potential threat to my IV is whether it is excluded from the outcome variables. The 

exclusion restriction of the IV is threatened if the relative sex ratio can partially explain any of the 

outcome variables once the covariates have been controlled for. For instance, an increase of the sex 

ratio due to migration comes about because of a reduction in the number of males in that region.  A 

higher relative sex ratio, therefore, indicates fewer males in the sub-district that will drive up the 

demand for female labor. Hence, an increase of labor supply or employment is potentially positively-

correlated with an increase in the sex ratio. It suggests that in a more migration prone region, 

participation in the labor force will increase. If the exclusion restriction does not hold the results will 

be inconsistent and there will potentially be positive bias. However, if the results of the IV model 
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reveal a negative effect on participation, then it can be argued that the potential bias is attenuating 

the results and not overstating it, and the results are thus conservative estimates of the effect.  

Table 2  Percentage of Migrant and remittance-receiving households in BIHS round 1 

 

Does not receive foreign 
remittance 

Receives foreign 
remittance Total 

(N=5,501) 
No migrant 91.84% 0% 91.84% 
At least one migrant 0.96% 7.20% 8.16% 
Total 92.80% 7.20% 

 Source: Author’s calculation from BIHS Round 1 data 

 

3. Empirical Results 

3.1. Descriptive Statistics 

The descriptive statistics are presented at first at the household level, and then at the 

individual level. At the household level, I report numbers of migrant households and remittance-

receiving households. Most of the remittance recipient households are migrant households too. 

Table 2 report the household level descriptive statistics. 

Table 3 Descriptive statistics of outcome variables for 15 to 24 years old young men 
and women of migrant households 

  Migrant household Total 

 
Yes No     

  Mean 
Std. 

Dev. 
Mean 

Std. 
Dev. 

Mean 
Std. 

Dev. 

Females (age 15-
24) 

    

 

   

Labor force 0.28 0.45 0.42 0.49 0.40 0.49 
Employed 0.28 0.45 0.42 0.49 0.40 0.49 
Non-wage Labor 0.27 0.45 0.39 0.49 0.38 0.49 
Student 0.26 0.44 0.23 0.42 0.23 0.42 

N 226   1,881 2,107 

Males (age 15-24)   
   

  
Labor force 0.58 0.5 0.71 0.45 0.70 0.46 
Employed 0.56 0.5 0.70 0.46 0.68 0.47 
Wage Labor 0.17 0.38 0.32 0.47 0.30 0.46 
Non-wage Labor 0.39 0.49 0.44 0.50 0.44 0.50 

Student 0.36 0.48 0.26 0.44 0.27 0.44 

N 162   1,439 1,601 
Source: Author’s calculation from BIHS Round 1 data. 
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Table 3-5 report individual level descriptive statistics for outcome variables, treatment 

variables, and other explanatory variables including the IV. These statistics are presented separately 

for females and males. Table 3 suggests that young females from migrant households participation in 

the labor force less than young females of non-migrant households (28% as opposed to 42%). For 

males, participation is also less for a member of left behind household. 

Table 4 Descriptive statistics of outcome variables for 15 to 24 years old young men 
and women of remittance-receiving households 

  
Remittance-receiving 

 household HH 
Total 

 
Yes No     

  Mean 
Std. 

Dev. 
Mean 

Std. 
Dev. 

Mean 
Std. 

Dev. 

Females (ages 
15-24)       

Labor force 0.23 0.42 0.42 0.49 0.40 0.49 

Employed 0.23 0.42 0.42 0.49 0.40 0.49 

Non-wage Labor 0.23 0.42 0.40 0.49 0.38 0.49 

Student 0.26 0.44 0.23 0.42 0.23 0.42 

N 192   1,915 2,107 

Males (ages 15-
24) 

    

  

Labor force 0.57 0.5 0.71 0.45 0.70 0.46 

Employed 0.55 0.5 0.70 0.46 0.68 0.47 

Wage Labor 0.16 0.37 0.31 0.46 0.30 0.46 

Non-wage Labor 0.39 0.49 0.44 0.50 0.44 0.50 

Student 0.37 0.48 0.26 0.44 0.27 0.44 

N 139   1,462 1,601 
 Source: Author’s calculation from BIHS Round 1 data. 

 

Table 4 reports the descriptive statistics of outcome variables for remittance receiving 

households. Participation in labor force for both females and males are less if they belong to 

remittance receiving households. The difference is higher for females than males.  

From Table 5 it can be noted that the average 15 to 24 year-old female comes from a sub-

district that has relative sex ratio of 1.14, while the average 15 to 24 year-old male comes from a sub-

district that has relative sex ratio of 1.13. The lower number of males in the migrant and remittance 

recipient households corroborate the fact that male dominated migration from Bangladesh leaves  
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Table 5 Descriptive statistics of explanatory variables for 15 to 24 years old young men and 
women left behind (including the IV) 

Variables Mean Std. Dev. Min. Max. 

Females (N=2,107) 
    

Instrumental Variable 
    

Relative sex ratio 1.14 0.06 0.90 1.32 
     
Individual Characteristics 

    Age 19.26 2.68 15 24 
Age squared 378.22 103.20 225 576 
Marital Status (married=1) 0.56 0.50 0 1 
     
Village Characteristics 

    Share of 15 to 64 years old population with secondary 
education or above 0.10 0.07 0 0.32 

Share of 15 to 64 years old male workers in agriculture 0.54 0.23 0 1 

Males (N=1,601) 
    Instrumental Variable 
    Relative sex ratio 1.13 0.06 0.90 1.32 

     
Individual Characteristics 

    Age 18.79 2.80 15 24 
Age squared 360.93 107.49 225 576 
Marital Status (married=1) 0.11 0.31 0 1 
     
Village Characteristics 

    Share of 15 to 64 years old population with secondary 
education or above 0.10 0.07 0 0.32 

Share of 15 to 64 years old male workers in agriculture 0.53 0.23 0 1 
Source: Author’s calculation from BIHS Round 1 data. 

behind a greater number of adult females, and fewer number of productive-age males (see Binzel 

and Assaad, 2011). 

Table 6: Summary statistics for sex ratios and relative sex ratios of sub-districts of BIHS 
sample 

Variable Mean Std. Dev. Min Max 

(N=260) 
    

Sex Ratio of total population 
        

1.03          0.05  
        

0.89  
        

1.21  

Sex Ratio of population aged 20 to 49 years 
        

1.18          0.12  
        

0.82  
        

1.60  

Relative Sex Ratio 
        

1.14          0.06  
        

0.90  
        

1.32  
Source: Author’s calculation from Bangladesh Census 2011 1% data.   
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Table 7 reports the summary statistics of relative sex ratios of the sub-districts of BIHS 

sample. The summary statistics of relative sex ratio of treated and un-treated households are 

reported in Table 7. Table 7 also contains the results of t-test of difference of mean of relative sex 

ratio between treated and un-treated households. It confirms that the relative sex ratio is significantly 

different for households who have at least one international migrant, as compared to households 

who have none. Using a similar method, I also find that the relative sex ratio is different for 

households who receive foreign remittances, as compared to households who do not.  

 
Table 7 Mean of sex ratios and relative sex ratios of and difference of mean of relative sex 
ratios between treated and un-treated households 

Variable Migrant Household Remittance-receiving Household 

All Household 

  Yes No 

Difference 
of Mean (t-

statistics) Yes No 

Difference 
of Mean  

(t-statistics) 

        
Sex Ratio 
of total 

population 

  1.05  
   

1.02   0.0250***    1.05  
   

1.02   0.0245***                1.03  

 (0.05) 
  

(0.05)  9.85   (0.06) 
  

(0.05)  9.13              (0.05) 

Sex Ratio 
of 

population 
aged 20 to 
49 years 

  1.22  
   

1.17   0.0489***    1.22  
   

1.17   0.0479***                1.18  

 (0.12) 
  

(0.11)  8.66  (0.14) 
  

(0.11)  8.00              (0.12) 

Relative 
Sex Ratio 

  1.16  
   

1.14   0.0182***    1.16  
   

1.14   0.0178***                1.14  

 (0.06) 
  

(0.06)  6.02   (0.07) 
  

(0.06)  5.56              (0.06) 

N    449  
 

5,052       396  
 

5,105                5,501  
Source: Author’s calculation from BIHS Round 1 data. Clustered standard errors in parentheses + p<0.1, * p<0.05, ** p<0.01, *** 

p<0.001. Standard errors are in parentheses, and t-statistics are in bold 
 

3.2. Estimation Results 

The results are reported for males and females separately. I report the marginal effects of the 

variables of interest in the discussion section and the full regression results in the appendix. The 

marginal effects are the relevant values for measuring the true magnitude of the impacts of 
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treatment, but the coefficients will be helpful for comparison if future studies are undertaken using a 

panel approach.  

3.2.1. Impact of International Migration and Foreign Remittances on Labor Supply 

Decision of Non-Migrating Female Household Members 

The impacts of migration and remittances on the labor supply decision of non-migrating 

female members of migrant households are reported in Table 8. The results clearly show that young 

women from migrant and remittance recipient households are less likely to participate in the labor 

force or to be employed.  Both migration and remittances have negative impacts on labor force 

participation and employment for females of ages 15-24. The impact of remittances is larger in 

magnitude. A young woman from a migrant household is 33.7 percentage points less likely to 

participate in the labor force, whilst a young woman from a remittance recipient household is 39.1 

percentage points less likely to do so.  

Table 8 Impact of international migration and foreign remittances on primary activity of 15 
to 24 year old female members left behind in rural Bangladesh  

  Migrant household Remittance receiving household 

 

Biprobit (IV 
model) 

Probit (non-IV 
model) 

Biprobit (IV 
model) 

Probit (non-IV 
model) 

  Marginal effect Marginal effect Marginal effect Marginal effect 

(N=2,107) 
    Labor force participation -0.337* -0.0993** -0.391* -0.167*** 

 
(0.196) (0.0399) (0.221) (0.0449) 

Employment -0.332* -0.0986** -0.385* -0.167*** 

 
(0.192) (0.0399) (0.217) (0.0449) 

Non-wage labor -0.209 -0.0866** -0.322 -0.143*** 

 
(0.250) (0.0398) (0.233) (0.0443) 

Student 0.0181 0.0255 -0.00636 0.0288 

  (0.177) (0.0244) (0.146) (0.0260) 
Source: Author’s calculation from BIHS Round 1 data. Clustered standard errors in parentheses + p<0.1, * p<0.05, ** p<0.01, *** 

p<0.001; Explanatory variables for labor supply outcome variables: age, age squared, years of education, , share of 15 to 64 year old 
population with secondary education or above in the village, share of 15 to 64 year old male workers in village employed in 
agriculture. Explanatory variables for student variable: age, age squared, share of 15 to 64 year old population with secondary 
education or above in the village, share of 15 to 64 year old male workers in village employed in agriculture.  
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To test whether this reduced participation in the labor force translates into higher rates of 

continuing education, I estimate the impact of migration and remittances on status as a student. 

Results show that neither migration nor remittances have any significant impact on females’ 

continuation of education. This indicates that reduced participation in the labor force does not lead 

to increased continuation of education for young females of migrant and remittance recipient 

households of Bangladesh.  

3.2.2. Impact of International Migration and Foreign Remittances on Labor Supply 

Decision of Non-Migrating Male Household Members 

The results for young men are reported in Table 9. Young men from migrant and remittance 

recipient households are less likely to be employed or participate in either wage or non-wage labor. 

Neither of the treatment groups have any impact on the labor force participation of younger men.  

The reduction in employment of young men while labor force participation remains unchanged 

indicates that young men are more “selective” in terms of choosing their jobs, and chose to remain 

unemployed for longer periods. To verify whether this phenomenon takes place, I estimate the 

impact of migration and remittances on the unemployment of young men. Results indicate that 

migration and remittances increase the probability of unemployment for young men by 18.7 and 

17.9 percentage points respectively (Table A11). The increase in household income from remittances 

reduces the economic pressure to obtain employment for young men, hence they can be more 

selective and remain unemployed until they obtain a job they prefer.  

I found no significant impact of either of the treatments for continuation of education for 

young men. It suggests that for young men, like young women, education does not appear to be an 

alternative activity to employment. A possible explanation for this may be that if younger males want 

to follow suit of the already-migrated member, while waiting for that to happen they may see lower 

incentives to continuing education. Since most of the international migrants from Bangladesh are 



20 

 

unskilled workers (Mamun & Nath, 2010), education does not seem to be a requirement for 

migration.  

Table 9 Impact of international migration and foreign remittances on primary activity of 15 
to 24 year old male members left behind in rural Bangladesh 

  Migrant household Remittance receiving household 

 

Biprobit (IV 
model) 

Probit (non-IV 
model) 

Biprobit (IV 
model) 

Probit (non-IV 
model) 

  Marginal effect Marginal effect Marginal effect Marginal effect 

(N=1,601) 
    Labor force participation 0.0429 -0.0877*** 0.115 -0.0936*** 

 
(0.247) (0.0312) (0.140) (0.0303) 

Employment -0.314*** -0.0897*** -0.354*** -0.0926*** 

 
(0.119) (0.0325) (0.100) (0.0318) 

Non-wage labor -0.569*** -0.0242* -0.595*** -0.147*** 

 
(0.0514) (0.0145) (0.0485) (0.0401) 

Student -0.533*** -0.00726 -0.559*** -0.0131 

  (0.0751) (0.0418) (0.0695) (0.0408) 
Source: Author’s calculation from BIHS Round 1 data. Clustered standard errors in parentheses + p<0.1, * p<0.05, ** p<0.01, *** 

p<0.001; Explanatory variables for labor supply outcome variables: age, age squared, years of education, , share of 15 to 64 year old 
population with secondary education or above in the village, share of 15 to 64 year old male workers in village employed in 
agriculture. Explanatory variables for student variable: age, age squared, share of 15 to 64 year old population with secondary 
education or above in the village, share of 15 to 64 year old male workers in village employed in agriculture.  

 

3.3. Simulation 

To illustrate the magnitude of the effects, I simulate the effects of migration and remittances 

on the labor supply of a reference individual for either of the sexes. The reference individual is at the 

mean age of the group, unmarried, does not have an elderly person in the household, has the mean 

number of children in the household, has the mean years of education, comes from a village that has 

the mean share of secondary-or-above education, and has the mean share of males in agriculture. 

Because migration and remittances variables are endogenous, I use the variation in the instrument to 

exogenously determine the variation in treatment and through that, predict the shift in the labor 

supply.  I vary the relative sex ratio of the reference individual between -2 standard deviations to +2 

standard deviations around the mean relative sex ratio. According to Figures 1 and 2 in the 

appendix, as the relative sex ratio of the village that the reference individual belongs to increases, the 
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predicted probability of migration and remittances increase. It reflects that the relative sex ratio is 

positively correlated with the predicted probability of migration and remittances, and can 

exogenously predict the decision to migrate and remit.  

Figure 1 presents the comparison of predicted probability of treatment and different 

outcomes for different sex ratios. It can be observed that labor force participation decreases for 

females more sharply than for males as predicted probability of either of the treatments increase. 

The slopes of decline of employment (Figure 4) against migration and remittances are slightly 

steeper for females than for males. Wage labor of males has a very sharp decline as predicted 

probability of either of the treatment increases (Figure 5). Non-wage labor declines for both of the 

sexes in response to an increase of both migration and remittance (Figure 6). Figure 7 show that 

predicted probability of continuing education does not change significantly for any of the sexes as 

predicted probability of migration and remittances increase.  These simulated results verify that there 

is monotonic increase of predicted probability of remittance and migration with an increase of the 

relative sex ratio. Furthermore and more importantly, it verifies that the changes in the predicted 

values of the outcome variable with respect to the changes in the sex ratio are consistent to the 

results of my estimation. 

Using the results from the simulation, I calculate the magnitude and elasticity of change in 

the outcome variables for change in treatment variables. Table 10 reports these results. The 

predicted probability of a young female’s labor force participation decreases 3.922 percentage points 

as her predicted probability to belong to a migrant household increases 10 percentage points; for a 

young male there is only a 0.50 percentage point increase.  The relatively large value of the 

magnitude for a female’s labor force participation and employment reflects that a young female’s 

labor supply is more sensitive to migration and remittances.  
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Table 10 Changes in predicted probabilities of outcome variables for changes in predicted 
probability of treatment variables through 1 standard deviation change of relative sex ratio 

  

Magnitude (percentage point change in 
predicted probability for 10percentage 
point change in predicted probability 

of treatment) 

Elasticity  
(percent change in predicted 

probability for one percent change in 
predicted probability of treatment) 

  Migration Remittance  Migration Remittance 

Female     

Labor force -3.917 -4.562 -0.094 -0.091 
Employed -3.864 -4.497 -0.093 -0.090 
Non-wage labor -2.375 -3.692 -0.061 -0.079 

Student 0.191 -0.069 0.012 -0.004 

Male     

Labor force 0.500 1.352 0.006 0.013 
Employed -3.920 -4.415 -0.046 -0.043 
Wage Labor -6.534 -6.813 -0.199 -0.173 
Non-wage labor -5.927 -6.168 -0.123 -0.107 

Student 1.401 0.319 0.061 0.012 
Source: Author’s calculation from BIHS Round 1 data. Clustered standard errors in parentheses + p<0.1, * p<0.05, ** p<0.01, *** 
p<0.001; Magnitudes signify percentage point change in the predicted probability of outcome variables of a 15 to 24 years old 
reference individual for 10 percentage point increase in the predicted probability of treatment variable. Elasticities refer to percentage 
change in the predicted probability of the outcome variables of a 15 to 24 years old reference individual for one percentage increase in 
the predicted probability of the treatment variable. Source: A reference individual is at mean age of the group, has mean years of 
education, comes from a village that has mean share of secondary or above education, and has mean share of males in agriculture. 

 

3.4. Robustness of the Instrumental Variable 

To inspect whether the relative sex ratio has any predictive power for international migration 

decision and remittance sending, I regress the endogenous variable on the relative sex ratio, age, age-

squared, years of education, and all the village level characteristics. The results are presented in Table 

11. The coefficient for the relative sex ratio is significant in all of the instances, which means that the 

relative sex ratio can predict migration and remittances when other individual- and community-level 

characteristics are controlled. It is quite clear that relative sex ratio fulfils the relevance condition for 

both migration and remittance.  
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Table 11 Regression of migration and remittances relative sex ratio and other control 
variables for 15 to 24 years old men and women left behind in rural Bangladesh (liner 
specification) 

  Female Male 

  Migration Remittances Migration Remittances 

Relative Sex Ratio 0.410* 0.279** 0.406*** 0.295** 

 
(0.183) (0.098) (0.121) (0.113) 

Age -0.032 -0.022 -0.005 -0.028 

 
(0.032) (0.033) (0.040) (0.037) 

Age squared 0.001 0.001 0.000 0.001 

 
(0.001) (0.001) (0.001) (0.001) 

Years of Education 0.009*** 0.008*** 0.005* 0.005* 

 
(0.002) (0.002) (0.002) (0.002) 

Share of 15 to 64 years old population 
with secondary education or above 0.064 0.148 0.087 0.098 

 
(0.200) (0.101) (0.119) (0.111) 

Share of 15 to 64 years old male 
workers in agriculture -0.161** -0.135*** -0.145*** -0.149*** 

 
(0.060) (0.028) (0.032) (0.030) 

Constant -0.043 -0.031 -0.256 0.083 
  (0.340) (0.334) (0.400) (0.373) 
N 2,107 1,601 
Source: Author’s calculation from BIHS Round 1 data. Standard errors in parentheses * p < 0.05, ** p < 0.01, *** p < 0.001 

 

It should be noted that the first stage F-statistics (Table 12) for both the sexes and 

endogenous variables are less than the standard cut-off of 10. This indicates that the instrumental 

variable might be weak. 

Table 12 F-statistics of first stage of two stage least square regression of outcome variables 
on treatment for 15 to 24 years old men and women left behind 

  Female Male 

Migration 4.97 3.70 

Remittance 2.63 2.32 

N 2,107 1,601 
Source: Author’s calculation from BIHS Round 1 data. 

 
In addition, using a two stage lest square (2SLS) model I run the F-test to test for 

endogeneity of the treatment variables for all of the outcome variables. International migration and 

foreign remittances are endogenous to all of the outcome variables for females. For males, both of 

the treatment variables are exogenous to all of the outcomes except to employment and wage labor 
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variables (Table 13). However, this exogeneity may be a result of the weakness of the IV to explain 

the endogenous variables. To see whether the results vary because of the inclusion of a seemingly 

irrelevant variable by means of instrumenting, I estimate results both accounting for endogeneity 

and without accounting for endogeneity. The results show a consistent direction of the impact, and 

the measures with accounting for endogeneity do not compromise efficiency to a level of worry. 

Hence, I can estimate my results using the relative sex ratio as the IV.  

Table 13 P-values from test of endogeneity of migration and remittance to outcome 
variables for 15 to 24 years old men and women left behind using two stage least 
square specification 
 
 

Female 
(N=2,107) 

Male 
(N=1,601) 

 

Migration Remittance Migration Remittance 

Labor Force         0.66          0.68          0.43          0.40  

Employed         0.64          0.66          0.09          0.08  

Wage Labor  n/a   n/a          0.01          0.01  

Non-wage Labor         0.82          0.84          0.32          0.32  

Student         0.20          0.21          0.44          0.43  

Source: Author’s calculation from BIHS Round 1 data. 

 

The non-IV simple probit estimation without controlling for endogeneity gives results of 

much smaller magnitude, but in a similar direction. The smaller magnitude of the non-IV results are 

due to the biasness induced by endogeneity, which is working in positive direction.  As the IV 

results are larger in magnitude in negative direction, it can be argued that if there is bias in IV model 

that is working in opposite direction of the endogeneity bias. It indicates that my results are 

conservative estimates and therefore possibly underestimated. Hence even if the exclusion 

restriction is not upheld, my results give an underestimation of the impact of migration and 

remittance. Therefore, I argue that using the relative sex ratio as the instrumental variable allows me 

to measure the impact of international migration and foreign remittances on the selected population 

group.  
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4. Conclusion 

Both international migration and foreign remittances have strong negative impacts on the 

labor supply decisions of young males and females. I do not find education to be a competitive 

activity for 15 to 24 year-old left-behind females or males. The increase of income of the households 

from remittances does not increase the schooling of young men or women. It is possible that the 

remittance income received by the households is below the minimum threshold required to cover 

the monetary and time costs of higher education. Future studies should investigate whether this 

schooling is related to the amount of remittances received, and if so, what is the threshold.  

A pertinent question is what the men and women are doing while they are working less, and 

not going to school. The negative impact of remittances on the female labor supply, and no impact 

on female education suggest that non-migrant young females spend more time at home. The 

increase of a young women’s home time due to the increase of income from remittances indicates 

that female labor time at home is probably viewed as a “normal good”- the demand for which 

increases when there is a higher income. This corroborates the reservation wage analysis. The 

increased home time can be spent for domestic or subsistence labor or for pure leisure time. It is 

also possible that the absence of males within the household lead the females to take up those roles, 

and females have to spend more time on jobs previously occupied by migrant males. It can 

potentially exacerbate her work-load by adding more responsibilities. This analysis cannot be verified 

using the BIHS dataset. The questions of BIHS are not specific enough to capture time spent for 

domestic or subsistence labor, but should be examined in a different study. Without specific 

questions aimed at picking up all market, subsistence, and domestic labor, the information on the 

latter two is hard to obtain. Future studies should aim to examine whether the reduced labor supply 

of females is translated into an increase of time spent in domestic labor, subsistence labor, and 

leisure. What happens to a young female’s labor supply when the male members return should also 
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be investigated. The findings could inform the dynamics of the female labor supply in the absence 

and return of male migrating members.  

For young men, labor participation does not change, but employment reduces. However, 

they too are not choosing to go to school more. This indicates that men still prefer to work, but 

selective work. They choose to remain unemployed for longer periods of time. Future studies should 

look into what kinds of jobs these individuals prefer and why. Also, there should be a qualitative 

investigation of why they are not choosing to go to school when they are delaying employment.  

A major limitation of this paper is that the instrumental variable is relatively weak. However, 

the results from the probit model without controlling for the IV suggest that the estimates are 

conservative and correct in direction. Results of the simulation based on the reference individual 

characteristics reveal that my results are robust to the variation of the relative sex ratio. In addition, I 

cannot measure the impact of international migration and foreign remittances on populations aged 

between 25 to 64 years because the instrumental variable lacks validity for that group. Another 

limitation of the paper is that I cannot distinguish the impact of pure migration and pure 

remittances. Also, I cannot separate the impact on market labor, home time, and subsistence labor. 

Having been able to do so would allow for examining whether migration and remittances have 

different impacts on market labor and subsistence labor supply decisions. Future studies should 

investigate if there are heterogeneous impacts of migration and remittances in and out of the realm 

of the market.  

This study sheds light upon the impacts of migration and remittances on one of the many 

aspects of household welfare. The two major findings of this paper are that international migration 

and foreign remittances reduce the labor force participation of young females left behind, and allow 

young males to remain unemployed for longer periods of time. I also present potential aspects of 
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future studies which should be undertaken to investigate pertinent questions that this study fails to 

answer. 

 International migration and foreign remittances have provided macroeconomic stability for 

Bangladesh for decades, but their impacts on the microeconomic level have not always been so 

straightforward. In order to measure whether or not international migration and foreign remittances 

are beneficial to migrant households and society-at-large, the individual and social costs and impacts 

of migration and foreign remittances need to be further investigated.  
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Appendix 

Table A1: Impact of international migration on primary activity of 15 to 24 year old female 
members left behind in rural Bangladesh 

  
Labor Force 
Participation 

Employment Non-wage Labor Student 

(N=2,107) 

    Migration -1.018+ -1.005+ -0.631 0.088 

 
(0.601) (0.590) (0.764) (0.866) 

Age 0.312+ 0.347* 0.430* -1.010*** 

 
(0.162) (0.164) (0.167) (0.253) 

Age squared -0.003 -0.004 -0.006 0.018** 

 
(0.004) (0.004) (0.004) (0.007) 

Years of Education -0.021+ -0.021+ -0.018 
 

 
(0.011) (0.011) (0.012) 

 Share of 15 to 64 years old 
population with secondary 
education or above 0.131 0.116 -0.235 3.753*** 

 
(0.665) (0.667) (0.697) (0.611) 

Share of 15 to 64 years old 
male workers in agriculture 0.601** 0.594** 0.649** -0.143 

 
(0.226) (0.225) (0.229) (0.247) 

Constant -5.137** -5.494*** -6.395*** 11.507*** 

 
(1.641) (1.656) (1.687) (2.328) 

Migration 
   Relative Sex Ratio 2.017* 2.022* 2.058* 2.140* 

 
(1.000) (0.998) (0.995) (0.985) 

Age -0.245 -0.242 -0.226 -0.151 

 
(0.192) (0.191) (0.189) (0.178) 

Age sq. 0.007 0.006 0.006 0.004 

 
(0.005) (0.005) (0.005) (0.005) 

Years of Education 0.059*** 0.059*** 0.056*** 
 

 
(0.017) (0.017) (0.017) 

 Share of 15 to 64 years old 
population with secondary 
education or above 0.313 0.311 0.319 1.043 

 
(0.980) (0.981) (0.990) (0.956) 

Share of 15 to 64 years old 
male workers in agriculture -0.879** -0.880** -0.883** -0.905** 

 
(0.302) (0.301) (0.303) (0.304) 

Constant -1.324 -1.355 -1.514 -1.942 
  (1.994) (1.980) (1.961) (1.922) 

 Source: Author’s calculation from BIHS Round 1 data. Clustered standard errors in parentheses + p<0.1, * p<0.05, ** p<0.01, *** 
p<0.001  
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Table A2: Impact of foreign remittances on primary activity of 15 to 24 year old female 
members left behind in rural Bangladesh 

  
Labor Force 
Participation 

Employment Non-wage Labor Student 

(N=2,107) 
   Remittance -1.186+ -1.170+ -0.980 -0.031 

 
(0.681) (0.669) (0.719) (0.714) 

Age 0.317+ 0.352* 0.421* -1.013*** 

 
(0.162) (0.163) (0.166) (0.251) 

Age squared -0.003 -0.004 -0.006 0.018** 

 
(0.004) (0.004) (0.004) (0.007) 

Years of Education -0.022+ -0.021+ -0.016 
 

 
(0.011) (0.011) (0.011) 

 Share of 15 to 64 years 
old population with 
secondary education or 
above 0.232 0.215 -0.123 3.782*** 

 
(0.668) (0.670) (0.693) (0.595) 

Share of 15 to 64 years 
old male workers in 
agriculture 0.620** 0.613** 0.620** -0.162 

 
(0.223) (0.222) (0.214) (0.222) 

Constant -5.226** -5.586*** -6.300*** 11.550*** 

 
(1.623) (1.638) (1.670) (2.297) 

Remittance 
   Relative Sex Ratio 1.600 1.604 1.589 1.656 

 
(1.006) (1.006) (1.009) (1.013) 

Age -0.194 -0.191 -0.188 -0.114 

 
(0.193) (0.192) (0.192) (0.186) 

Age sq. 0.005 0.005 0.005 0.003 

 
(0.005) (0.005) (0.005) (0.005) 

Years of Education 0.060** 0.060** 0.059** 
 

 
(0.019) (0.019) (0.019) 

 Share of 15 to 64 years 
old population with 
secondary education or 
above 0.750 0.750 0.740 1.537 

 
(1.040) (1.041) (1.054) (1.015) 

Share of 15 to 64 years 
old male workers in 
agriculture -0.858** -0.859** -0.865** -0.876** 

 
(0.312) (0.312) (0.313) (0.317) 

Constant -1.528 -1.555 -1.557 -1.933 
  (1.907) (1.901) (1.917) (1.942) 

 Source: Author’s calculation from BIHS Round 1 data. Clustered standard errors in parentheses + p<0.1, * p<0.05, ** p<0.01, *** 
p<0.001  
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Table A3: Impact of international migration on primary activity of 15 to 24 year old male 
members left behind in rural Bangladesh 

  
Labor Force 
Participation 

Employment Wage Labor 
Non-wage 

Labor 
Student 

(N=1,601) 

     Migration 0.184 -1.299** -1.882*** -1.504*** 0.507 

 
(1.059) (0.499) (0.144) (0.216) (1.856) 

Age 0.652** 0.685** 0.404* 0.173 0.154 

 
(0.250) (0.221) (0.176) (0.159) (0.240) 

Age squared -0.010 -0.012* -0.009+ -0.002 -0.010 

 
(0.007) (0.006) (0.005) (0.004) (0.007) 

Years of Education -0.247*** -0.213*** -0.123*** -0.020+ 
 

 
(0.020) (0.020) (0.013) (0.011) 

 Share of 15 to 64 years 
old population with 
secondary education 
or above -1.114+ -0.655 -0.535 0.073 3.519*** 

 
(0.642) (0.670) (0.689) (0.623) (0.782) 

Share of 15 to 64 years 
old male workers in 
agriculture 0.414+ 0.160 -1.023*** 0.570** 0.042 

 
(0.229) (0.192) (0.186) (0.194) (0.307) 

Constant -6.354** -6.450** -3.526* -2.690+ -0.369 

 
(2.284) (2.039) (1.652) (1.493) (2.197) 

Migration 

    Relative Sex Ratio 2.058+ 2.196* 2.122* 1.460 2.144+ 

 
(1.221) (1.087) (1.021) (1.002) (1.130) 

Age -0.023 -0.111 -0.083 -0.130 -0.020 

 
(0.209) (0.188) (0.184) (0.167) (0.186) 

Age sq. 0.000 0.003 0.002 0.003 0.000 

 
(0.005) (0.005) (0.005) (0.004) (0.005) 

Years of Education 0.034* 0.036* 0.034* 0.040* 
 

 
(0.016) (0.016) (0.016) (0.016) 

 Share of 15 to 64 years 
old population with 
secondary education 
or above 0.567 0.540 0.398 0.778 0.965 

 
(1.136) (1.056) (1.040) (0.988) (1.179) 

Share of 15 to 64 years 
old male workers in 
agriculture -0.841** -0.800** -0.711** -0.801** -0.813** 

 
(0.301) (0.277) (0.258) (0.279) (0.283) 

Constant -3.147 -2.522 -2.656 -1.489 -3.111 

  (2.144) (2.058) (1.986) (1.941) (2.139) 
Source: Author’s calculation from BIHS Round 1 data. Clustered standard errors in parentheses + p<0.1, * p<0.05, ** p<0.01, *** 
p<0.001  
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Table A4: Impact of foreign remittances on primary activity of 15 to 24 year old male 
members left behind in rural Bangladesh 

  
Labor Force 
Participation 

Employment Wage Labor 
Non-wage 

Labor 
Student 

(N=1,601) 

    Remittance 0.491 -1.463*** -1.964*** -1.564*** 0.123 

 
(0.591) (0.421) (0.141) (0.197) (1.138) 

Age 0.665** 0.641** 0.347+ 0.134 0.160 

 
(0.246) (0.218) (0.179) (0.161) (0.244) 

Age squared -0.011 -0.011+ -0.007 -0.001 -0.011 

 
(0.007) (0.006) (0.005) (0.004) (0.007) 

Years of Education -0.244*** -0.211*** -0.125*** -0.021* 
 

 
(0.021) (0.019) (0.012) (0.011) 

 Share of 15 to 64 
years old population 
with secondary 
education or above -1.134+ -0.620 -0.530 0.072 3.617*** 

 
(0.618) (0.689) (0.707) (0.629) (0.628) 

Share of 15 to 64 
years old male 
workers in agriculture 0.463* 0.129 -1.054*** 0.565** -0.015 

 
(0.193) (0.185) (0.188) (0.187) (0.235) 

Constant -6.510** -6.014** -2.971+ -2.338 -0.355 

 
(2.267) (2.014) (1.678) (1.522) (2.251) 

Remittance 

    Relative Sex Ratio 1.534 1.783 1.710 1.124 1.692 

 
(1.140) (1.095) (1.047) (0.960) (1.251) 

Age -0.180 -0.237 -0.190 -0.267 -0.170 

 
(0.211) (0.197) (0.196) (0.185) (0.204) 

Age sq. 0.004 0.006 0.004 0.006 0.004 

 
(0.005) (0.005) (0.005) (0.005) (0.005) 

Years of Education 0.036* 0.039* 0.037* 0.045* 
 

 
(0.017) (0.017) (0.017) (0.018) 

 Share of 15 to 64 
years old population 
with secondary 
education or above 0.699 0.605 0.523 0.757 1.174 

 
(1.217) (1.112) (1.091) (1.037) (1.221) 

Share of 15 to 64 
years old male 
workers in agriculture -0.985** -0.918** -0.799** -0.927** -0.940** 

 
(0.320) (0.294) (0.277) (0.293) (0.303) 

Constant -1.072 -0.859 -1.180 0.187 -1.194 

  (2.278) (2.137) (2.070) (2.033) (2.341) 
Source: Author’s calculation from BIHS Round 1 data. Clustered standard errors in parentheses + p<0.1, * p<0.05, ** p<0.01, *** p<0.001  
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Table A5: Impact of international migration and foreign remittances on primary 
activity of 15 to 24 year old female members left behind in rural Bangladesh 
(clustered at villages) 

  Remittance receiving household 

 
Biprobit (IV model) Biprobit (IV model) 

  Marginal effect Marginal effect 

(N=2,107) 
  Labor force participation -0.337* -0.391* 

 
(0.196) (0.221) 

Employment -0.332* -0.385* 

 
(0.192) (0.217) 

Non-wage labor -0.209 -0.322 

 
(0.250) (0.233) 

Student 0.0181 -0.00636 

  (0.177) (0.146) 
Source: Author’s calculation from BIHS Round 1 data.  
Clustered standard errors in parentheses + p<0.1, * p<0.05, ** p<0.01, *** p<0.001  

 
 
 
 
 

Table A6: Impact of international migration and foreign remittances on primary 
activity of 15 to 24 year old male members left behind in rural Bangladesh 
(clustered at villages) 

  Remittance receiving household 

 
Biprobit (IV model) Biprobit (IV model) 

  Marginal effect Marginal effect 

(N=1,601) 
  Labor force participation 0.0429 0.115 

 
(0.247) (0.140) 

Employment -0.314*** -0.354*** 

 
(0.119) (0.100) 

Non-wage labor -0.569*** -0.595*** 

 
(0.0514) (0.0485) 

Student -0.533*** -0.559*** 

  (0.0751) (0.0695) 
   Source: Author’s calculation from BIHS Round 1 data.  

Clustered standard errors in parentheses + p<0.1, * p<0.05, ** p<0.01, *** p<0.001  
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Table A7: Impact of international migration on primary activity of 15 to 24 year old female 
members left behind in rural Bangladesh (probit) 

  
Labor Force 
Participation 

Employment 
Non-wage 

Labor 
Student 

(N=2,107) 

   Migration -0.296* -0.295* -0.261* 0.125 

 
(0.120) (0.120) (0.121) (0.120) 

Age 0.345* 0.380* 0.443** -1.009*** 

 
(0.159) (0.160) (0.162) (0.252) 

Age squared -0.004 -0.005 -0.007 0.018** 

 
(0.004) (0.004) (0.004) (0.007) 

Years of Education -0.029** -0.028** -0.021* 
 

 

(0.010) (0.010) (0.010) 
 Share of 15 to 64 years 

old population with 
secondary education or 
above 0.043 0.029 -0.283 3.743*** 

 
(0.680) (0.681) (0.707) (0.585) 

Share of 15 to 64 years 
old male workers in 
agriculture 0.743*** 0.733*** 0.714*** -0.137 

 
(0.198) (0.198) (0.189) (0.190) 

Constant -5.587*** -5.945*** -6.583*** 11.493*** 

  (1.556) (1.570) (1.594) (2.302) 
Source: Author’s calculation from BIHS Round 1 data. Clustered standard errors in parentheses + p<0.1, * p<0.05, ** p<0.01, *** 
p<0.001 
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Table A8: Impact of foreign remittances on primary activity of 15 to 24 year old female 
members left behind in rural Bangladesh (probit) 

  
Labor Force 
Participation 

Employment 
Non-wage 

Labor 
Student 

(N=2,107) 
   Remittance -0.502*** -0.500*** -0.431** 0.140 

 
(0.138) (0.138) (0.136) (0.127) 

Age 0.338* 0.373* 0.438** -1.011*** 

 
(0.159) (0.160) (0.162) (0.252) 

Age squared -0.004 -0.005 -0.007 0.018** 

 
(0.004) (0.004) (0.004) (0.007) 

Years of Education -0.028** -0.027** -0.020+ 
 

 

(0.010) (0.010) (0.010) 
 Share of 15 to 64 years 

old population with 
secondary education or 
above 0.102 0.088 -0.231 3.729*** 

 
(0.678) (0.679) (0.704) (0.589) 

Share of 15 to 64 years 
old male workers in 
agriculture 0.732*** 0.722*** 0.706*** -0.137 

 
(0.196) (0.197) (0.188) (0.189) 

Constant -5.535*** -5.893*** -6.537*** 11.513*** 

  (1.558) (1.572) (1.597) (2.301) 
Source: Author’s calculation from BIHS Round 1 data. Clustered standard errors in parentheses + p<0.1, * p<0.05, ** p<0.01, *** 
p<0.001 
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Table A9: Impact of international migration on primary activity of 15 to 24 year old male 
members left behind in rural Bangladesh (probit) 

  
Labor Force 
Participation 

Employment Wage Labor 
Non Wage 

Labor 
Student 

(N=1,601) 

    Migration -0.380** -0.365** -0.423 -0.020 0.271+ 

 
(0.135) (0.133) (0.258) (0.115) (0.146) 

Age 0.654** 0.708** -0.232 0.222 0.154 

 
(0.252) (0.229) (0.299) (0.176) (0.241) 

Age squared -0.010 -0.012* 0.007 -0.003 -0.010 

 
(0.007) (0.006) (0.008) (0.005) (0.007) 

Years of 
Education -0.247*** -0.226*** -0.039+ -0.032** 

 

 

(0.019) (0.017) (0.023) (0.010) 
 Share of 15 to 

64 years old 
population with 
secondary 
education or 
above -1.040 -0.825 1.071 -0.185 3.584*** 

 
(0.638) (0.629) (1.226) (0.542) (0.653) 

Share of 15 to 
64 years old 
male workers in 
agriculture 0.328+ 0.318+ 0.134 0.923*** 0.007 

 
(0.173) (0.171) (0.352) (0.171) (0.155) 

Constant -6.291** -6.829** -0.186 -3.560* -0.326 

  (2.308) (2.110) (2.882) (1.656) (2.183) 
 Source: Author’s calculation from BIHS Round 1 data. Clustered standard errors in parentheses + p<0.1, * p<0.05, ** p<0.01, *** 

p<0.001  
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Table A10: Impact of foreign remittances on primary activity of 15 to 24 year old male 
members left behind in rural Bangladesh (probit) 

  
Labor Force 
Participation 

Employment Wage Labor 
Non Wage 

Labor 
Student 

(N=1,601) 

    Remittance -0.405** -0.376** -0.523*** -0.036 0.301* 

 
(0.131) (0.129) (0.144) (0.112) (0.152) 

Age 0.648* 0.702** 0.483** 0.221 0.164 

 
(0.253) (0.229) (0.188) (0.175) (0.241) 

Age squared -0.010 -0.012* -0.010* -0.003 -0.011 

 
(0.007) (0.006) (0.005) (0.005) (0.007) 

Years of 
Education -0.247*** -0.226*** -0.158*** -0.032** 

 

 

(0.019) (0.017) (0.011) (0.010) 
 Share of 15 to 

64 years old 
population with 
secondary 
education or 
above -1.026 -0.815 -1.045 -0.182 3.580*** 

 
(0.639) (0.631) (0.670) (0.542) (0.657) 

Share of 15 to 
64 years old 
male workers in 
agriculture 0.323+ 0.315+ -0.925*** 0.921*** 0.013 

 
(0.172) (0.170) (0.193) (0.171) (0.155) 

Constant -6.236** -6.776** -4.458* -3.550* -0.429 

  (2.317) (2.116) (1.769) (1.656) (2.185) 
Source: Author’s calculation from BIHS Round 1 data. Clustered standard errors in parentheses + p<0.1, * p<0.05, ** p<0.01, *** 
p<0.001 
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Table A11: Impact of international migration and foreign remittances on unemployment of  
15 to 24 year old male members left behind in rural Bangladesh 

  Migration Remittance 
  Coefficient Margin Coefficeint Margin 

(N=1,601) 
    Migration 3.077*** 0.187*** 

  

 

(0.306) (0.0146) 
  

Remittances 
 

3.135*** 0.179*** 

 
  

(0.302) (0.0157) 
Age -0.193 

 
-0.220 

 

 

(0.291) 
 

(0.288) 
 Age squared 0.006 

 
0.006 

 

 

(0.008) 
 

(0.008) 
 Years of Education -0.022 

 
-0.025 

 

 

(0.015) 
 

(0.016) 
 Share of 15 to 64 

years old 
population with 
secondary 
education or above 

-0.784 
 

-1.235 

 

 

(1.033) 
 

(0.984) 
 Share of 15 to 64 

years old male 
workers in 
agriculture 

0.113 
 

0.039 

 

 

(0.327) 
 

(0.321) 
 Constant -0.438 

 
-0.073 

 
  (2.779)   (2.711)   
Treatment variable 

   
Relative Sex Ratio 2.204* 

 
1.856+ 

 

 

(1.020) 
 

(1.000) 
 

Age -0.083 
 

-0.269 
 

 

(0.173) 
 

(0.189) 
 

Age squared 0.002 
 

0.007 
 

 

(0.004) 
 

(0.005) 
 

Years of Education 0.033* 
 

0.033* 
 

 

(0.014) 
 

(0.016) 
 

Share of 15 to 64 
years old 
population with 
secondary 
education or above 

0.782 
 

0.716 
 

 

(1.000) 
 

(1.089) 
 

Share of 15 to 64 
years old male 
workers in 
agriculture 

-0.789** 
 

-0.922** 
 

 

(0.274) 
 

(0.294) 
 

Constant -2.828 
 

-0.641 
 

  (1.882)   (1.992)   
Source: Author’s calculation from BIHS Round 1 data. Clustered standard errors in parentheses + p<0.1, * p<0.05, ** p<0.01, *** 
p<0.001 
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Figure 1 Predicted probability of migration and remittances against change of relative sex 
ratio for a reference female of rural Bangladesh (95% confidence interval) 

  
Source: Author’s calculation based on BISH round 1. A reference individual is at mean age of the group, has mean years 

of education, comes from a village that has mean share of secondary or above education, and has mean share of males in 

agriculture. 

 
 
 
 

Figure 2 Predicted probability of migration and remittances against change of relative sex 
ratio for a reference male of rural Bangladesh (95% confidence interval) 

  
Source: Author’s calculation based on BISH round 1. A reference individual is at mean age of the group, has mean years 

of education, comes from a village that has mean share of secondary or above education, and has mean share of males in 

agriculture. 
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Figure 3 Predicted probability of labor force participation for different predicted values of 
treatment for a reference individual (95% confidence interval) 

  
Source: Author’s calculation based on BISH round 1. A reference individual is at mean age of the group, has mean years 

of education, comes from a village that has mean share of secondary or above education, and has mean share of males in 

agriculture. 

 

Figure 4 Predicted probability of employment for different predicted values of treatment for 
a reference individual (95% confidence interval) 

  
Source: Author’s calculation based on BISH round 1. A reference individual is at mean age of the group, has mean years 

of education, comes from a village that has mean share of secondary or above education, and has mean share of males in 

agriculture. 
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Figure 5 Predicted probability of wage labor for different predicted values of treatment for a 
reference individual (95% confidence interval) 

  
Source: Author’s calculation based on BISH round 1. A reference individual is at mean age of the group, has mean years 

of education, comes from a village that has mean share of secondary or above education, and has mean share of males in 

agriculture. 

 
 

Figure 6 Predicted probability of non-wage labor for different predicted values of treatment 
for a reference individual (95% confidence interval) 

  
Source: Author’s calculation based on BISH round 1. A reference individual is at mean age of the group, has mean years 

of education, comes from a village that has mean share of secondary or above education, and has mean share of males in 

agriculture. 

 

0

.1

.2

.3

.4

.5

P
re

d
. 
p
ro

b
a
b
ili

ty
 o

f 
p
a
rt

ic
ip

a
ti
n
g
 i
n
 w

a
g
e
 l
a
b
o
r

.025 .05 .075 .1 .125 .15 .175
Pred. probability of migration

Male 15-24

Wage Labor vs. Migration

Predicted Probablity

0

.1

.2

.3

.4

.5

P
re

d
. 
p
ro

b
a
b
ili

ty
 o

f 
p
a
rt

ic
ip

a
ti
n
g
 i
n
 w

a
g
e
 l
a
b
o
r

.025 .05 .075 .1 .125 .15
Pred. probability of remittance

Male 15-24

Wage Labor  vs. Remittance

Predicted Probablity

0

.1

.2

.3

.4

.5

.6

.7

.8

P
re

d
. 
p
ro

b
a
b
ili

ty
 o

f 
p
a
rt

ic
ip

a
ti
n
g
 i
n
 n

o
n
 w

a
g
e
 l
a
b
o
r

.025 .05 .075 .1 .125 .15 .175
Pred. probability of migration

Female 15-24

Male 15-24

Non Wage Labor vs. Migration

Predicted Probablity

0

.1

.2

.3

.4

.5

.6

.7

.8

P
re

d
. 
p
ro

b
a
b
ili

ty
 o

f 
p
a
rt

ic
ip

a
ti
n
g
 i
n
 n

o
n
 w

a
g
e
 l
a
b
o
r

.025 .05 .075 .1 .125 .15
Pred. probability of remittance

Female 15-24

Male 15-24

Non Wage Labor  vs. Remittance

Predicted Probablity



43 

 

 

Figure 7 Predicted probability of continuing education for different predicted values of 
treatment for a reference individual (95% confidence interval) 

  
Source: Author’s calculation based on BISH round 1. A reference individual is at mean age of the group, has mean years 

of education, comes from a village that has mean share of secondary or above education, and has mean share of males in 

agriculture. 
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