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Abstract: 

International migration is an important source of employment and remittances for households in the 
developing world. In a male-dominated international migration system, females are more likely to head 
households after the exit of a migrant. In this study, we decompose impacts of international migration into 
effects attributable to a change in the gender of the household head and effects attributable to other 
mechanisms. We use an unbalanced panel dataset collected over fourteen years from 2000-2014 in 
Bangladesh, where international migrants are almost all men. Combining instrumental variable estimation 
with causal mediation methods, we find that sending an international migrant reduces household 
participation in crop farming, livestock production, and non-farm businesses at the intensive and extensive 
margins. However, the average impacts of changes in the gender of the household head due to migration 
show an opposite effect. We find similar results for input expenditure, capital stock, and time allocation in 
farming, livestock, and business activities as well. Results show that migration increases household 
expenditures in food and non-food items, but the newly formed female-headed households induced through 
migration spend less on food and non-food items and invest more on productive activities.  
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1 Introduction

International migration (hereafter, migration) is an important source (Quisumbing et al., 2001;

Bridges et al., 2011) of employment and income for the developing world. At present, more than

3.4% of individuals throughout the world live in a country different from the one in which they were

born, and a significant portion of migrants send remittances back home. Recent statistics show

that total remittances received by developing countries added up to $432 billion in 2015(Ratha

et al., 2016). Despite the large macro-level impacts of migration, its effects on productive activ-

ities of migrant-sending households are somewhat ambiguous. While some empirical studies find

that migration positively affects income generating activities and investments in migrant-sending

households (Böhme, 2015; Yang, 2008; Woodruff and Zenteno, 2007; Dustmann and Kirchkamp,

2002), other studies point to null or negative effects (Castelhano et al., 2016; Wouterse and Taylor,

2008; De Brauw and Rozelle, 2008; Taylor et al., 1996; Durand et al., 1996). The contributions of

different mechanisms to the net impact of migration on origin households are complex and even less

understood. For example, if the male head of the household migrates abroad, a female member may

assume household headship. If male and female workers are imperfect substitutes in the local labor

market, due to differences in managerial capacity or ability to access other markets, then a change

in the gender of the household head may shape the overall impacts of migration on migrant-sending

households. In other words, gender as a source of intra-household heterogeneity may play a critical

role in household resource re-allocation in the post-migration regime (Udry, 1996; Schultz, 1990).

In this study, we examine the impact of migration on the economic activities of migrant-

sending households in Bangladesh. More specifically, we decompose the total average impact of

sending a migrant into effects that operate through the increase in the likelihood of having a female

household head (which we call the average indirect effect of sending a migrant) and effects that op-

erate through all other channels (the average direct effect of sending a migrant). To isolate the role

of changes in household headship, we apply instrumental variable estimation and causal mediation

techniques to an unbalanced four-round panel data set consisting of 7,980 rural Bangladeshi house-

holds, where 10% percent of households have at least one migrant member. Among migrants, 97%

are men (BBS, 2013), resulting in more female-headed households in the post-migration period. We

find that migration reduces the probability of participation in crop agriculture, livestock produc-
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tion, and non-farm businesses by 73%, 92%, and 41%, respectively, relative to average participation

rates in the sample. The impact of migration on the magnitude of participation as measured by

changes in the amount of cultivated land, number of cows owned, and number of non-farm busi-

nesses run by the household, respectively, are also negative, exhibiting decreases of 129%, 70%, and

48% relative to their sample averages.

We then turn to decomposing the average impacts of sending a migrant into an average

indirect effect that operates through impacts on household headship and an average direct effect that

operates through other mechanisms. Our results show that sending a migrant raises the probability

of female household headship by 30 percentage points. We estimate the average indirect effect of

sending a migrant under two states of the world. First, we hold the migration decision for all

households fixed at having sent a migrant. The resulting estimates capture the average impact

of shifting the gender of the household head from what would be observed when not sending a

migrant to what would be observed when sending a migrant, given that the effects of sending a

migrant arising through other mechanisms have already been realized. Under this state of the

world, changes in the gender of the household head brought about by sending a migrant increase

area cultivated by 32% on average relative to the sample mean. We do not find any significant

indirect effects on other variables.

Next, we again estimate the average indirect effect, holding the migration decision for all

households fixed at not having sent a migrant. In other words, the impacts of sending a migrant that

arise through mechanisms other than female household headship have not been realized. Under

this second state of the world, the average impacts of changes in the gender of the household

head brought about by sending a migrant are negative for all measures of participation rates and

intensities of economic activities. Under this assumption, participation rates fall by 13%, 11%,

and 9% for crop agriculture, livestock production, and non-farm businesses, respectively. Similarly,

intensity of participation is reduced by 11%, 14%, and 9% for area cultivated, number of cows

owned, and number of non-farm businesses run by the household, respectively.

We use detailed information on capital stock, input expenditures, and time allocation to

substantiate our findings on the impact of migration on household economic activities. Given our

findings for the average effect of migration on different economic activities, we would expect to

find that migration reduces input expenditures and time spent in crop farming, livestock farming,
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and non-farm business on average for all migrant-sending households, while potentially decreasing

capital stock for each of these economic activities as well. Reduced input expenditures and time

allocation would suggest a short-run reduction in activity levels, whereas decreases in capital stock

would suggest a long-run shift away from each activity.

We find that sending a migrant reduces expenditures on farming inputs (fertilizer, irri-

gation, labor, and other inputs), but has no discernible impact on variable input expenditures for

non-farm businesses. In addition, sending a migrant strongly decreases time spent in each category

of economic activity. However, estimated average indirect effects through changes in female house-

hold headship serve to increase expenditures by 44% for fertilizer and 20% for other costs, relative

to their sample averages, given that the effects of sending a migrant arising through other mecha-

nisms have already been realized. Average indirect effects on time allocation and expenditures on

other inputs are varied in sign and statistical significance. As before, average direct effects are neg-

ative and are large enough in absolute value that the average impacts of sending a migrant on crop

agriculture expenditures are negative. The average impacts of sending a migrant on capital stock

for crop farming, livestock farming, and non-farm businesses are statistically insignificant. Overall,

results for input expenditure, capital stock, and time use support our findings on participation in

economic activities.

Combining our results on participation, intensity, input expenditures, and time allocation,

we find that international migration decreases household involvement in income-generating produc-

tive activities. This conclusion begs the question of how households are spending remittances if not

on farming and non-farm businesses. We find that sending a migrant raises expenditures on food

and non-food items. However, changes in the gender of the household head caused by sending a

migrant reduce expenditures by 30% for food, 20% for clothing, and 44% for education relative to

their sample averages, conditional on all households sending migrants. In other words, households

sending migrants would increase spending on consumption goods at the expense of reduced expen-

ditures on economic activities to a greater degree, if there were no positive impacts of increased

female household headship on expenditures on productive activities.

Previous studies that have explored the role of female headship in household consumption,

investment, and poverty include Klasen et al. (2011), Quisumbing et al. (2001), and Rahman et al.

(2013). However, none of these studies focuses on the interplay between migration and female
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headship in determining household economic activity levels and expenditure patterns. To our

knowledge, our study is the first to isolate the portion of the impact of migration brought about

through changes in household headship from impacts that arise through all other channels. Findings

in our study contrast to some previous studies on the role of gender in economic activity levels

among households in Bangladesh and other developing countries. Whereas previous authors have

found that women tend to have low participation rates in economic activities in Bangladesh (BBS,

2011; Salway et al., 2003) and participate mostly in unpaid work in Tanzania (Fontana and Natali,

2008), we show impacts arising through a higher probability of female headship serve to improve

the effects of sending a migrant on origin households’ economic activities.

2 Economic activities, female headship, and migration in rural

Bangladesh

Around 70% of the population of Bangladesh lives in rural areas, where agriculture has historically

been the main source of employment and income generation. Agriculture sector hosts about two-

thirds of total employment in rural areas and works as a major income source for about 87% of rural

households (WorldBank, 2016; Wood and Mayer, 2004). Although the rate of female participation

in paid economic activities has increased over time, it is still significantly lower than that of men.

According to BBS (2011), the rate of labor force participation among the population aged 15 years

or older is only 36% for females compared to 83% for males. Moreover, female labor participation

in formal economic activities is sector-specific (Salway et al., 2003). Female workers in agricultural

sector work in activities such as vegetable gardening, livestock production, and aquaculture within

or near their homesteads, and many of them tend to be unpaid laborers (Khan et al., 2009; Kabeer,

2012). As for the tasks they take on, female farm workers have historically been involved in post-

harvesting tasks such as drying, parboiling, or husking (Jaim and Hossain, 2011).

Inequality in access to major production factors is considered to be a primary reason for

relatively low female participation in agricultural activities. For example, FAO (2011) reports that

female-headed households own less than one-third of the total land that male-headed households

own in Bangladesh. Considerable gender differences are noticeable in access to other factor markets

as well. For example, even though female farm workers are heavily involved in seed processing,
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germination, and storage, they depend on the male workers to purchase the seeds from the mar-

ketplace, or to obtain the necessary training in quality control of seeds (Jaim and Akter, 2012).

Another branch of literature on rural Bangladesh suggests that the relatively low rates of female

participation in productive activities are partly due to social norms dictating gender roles.Bridges

et al. (2011) attribute low rates of Bangladeshi women in economic activities to the traditional view

that men should be the main breadwinners while women should solely work in domestic activities.

38% of women abstain from working in any income generating activity because their husbands do

not allow them to work (Rahman et al., 2013).

International migration has been an important source of employment and remittances in

Bangladesh since the late 1980s (figure 1). Bangladesh is one of the top recipients of remittances in

the world, with remittances making up approximately 8.7% of its Gross Domestic Product (GDP)

(Ratha et al., 2016). Out-migration from Bangladesh is almost entirely dominated by males, as

only 3% of expatriates are females. 72% of migrants have less than 10 years of schooling and 10%

are illiterate (BBS, 2013). The average time spent abroad by migrants is typically quite long, with

about 74% of migrants living outside Bangladesh for more than three years, and 57% living outside

of Bangladesh for more than five years (BBS, 2013).

[Figure 1 here]

Household heads in Bangladesh are predominantly male (BBS, 2010), and the country

is characterized by strong patriarchal social norms (Amin, 1997) that limit women’s autonomy.

Although there is an upward trend in the proportion of female-headed households, the level of

female-headed households is still low. In our sample, 5%, 7%, 12%, and 16% rural households are

observed to be female-headed in 2000, 2004, 2008, and 2014, respectively. On the other hand, the

proportion of female-headed, migrant households is around 35% over the study period, suggesting

that migration likely causes a switch in the household headship structure.

3 Theoretical model

To understand the channels through which international migration affects household economic ac-

tivity choices, we consider the following unitary household model in which the household maximizes
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utility (U) from consumption (C) and leisure (L) :

U(C,L) (1)

U is a strictly concave function, where ∂U/∂C ≥ 0 and ∂U/∂L ≥ 0. Household production

technology, Qj(l0, l1, h;φ(F,X)), is a function of hired labor (l0), family labor(l1), and other inputs

(h) allocated in the sector j = 1.....J . Other than observed inputs allocated, efficiency or managerial

capacity (φ) of the household also affects output realization. The efficiency parameter (φ) depends

on the gender of the household head (F ) as well as the vector of household and individual-level

characteristics (X). Each household faces a budget constraint such that the value of consumption

and input expenditures are constrained to be no more than the total household income:

J∑
j=1

PjQj(.) +R+ wl2 ≥ C + wl0 + rh (2)

Equation (2) shows that households can earn income from activity j(j = 1....J), remittances (R),

and income from wage labor (wl2), and spend their income for consumption and purchases of

production inputs. We set the price of the consumption good (C) equal to one and savings equal to

zero for simplicity. In addition, each household also faces a time constraint, T = L+ l1 + l2 +M , in

other words, total time allocated to leisure (L), labor (l1+l2), and migration (M) cannot exceed the

household’s time endowment (T ). For the theoretical framework, we assume that migration (M)

is a continuous variable; however, it is a binary indicator in the empirical section. Substituting the

production function and the time constraint into the budget constraint, we solve the household’s

maximization problem assuming an interior solution. The first order conditions are as follows:

Uc(.)− λ = 0

−Ul1(.) + λpjQj l1(.) = 0

−Ul2(.) + λw = 0

λ(pjQjl0(.)− w) = 0

λ(pjQjh(.)− r) = 0

(
J∑
j=1

PjQj(.) +R+ wl1 − C − wl0 − rh) = 0

(3)
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We can rewrite the first three lines of the equation (3) as Uc(.) = Ul1(.)/pjQj l1(.) = Ul2(.)/w: a

condition which defines the relationship between household consumption and labor used in equi-

librium. Line two (three) shows that the marginal utility of household labor used in production

(used in wage labor) must be equal to the marginal utility of leisure, while the third (fourth) line

of equation (3) indicates that the marginal utility of hired labor ( other inputs) in production must

be equal to the marginal utility of the income used to hire the last unit of labor ( other inputs).

Lines two and three of equation (3) can be written as an optimal condition for the household labor

allocation decision on family enterprises and wage labor jobs, Ul1(.)/Ul2(.) = pjQj l1(.)/w. Line

three and four of equation (3) can be written into an optimal condition for hired labor and other

inputs,Qjlo(.)/Qjh(.) = w/r. The conditions in equation (3) implicitly define a set of optimal points

for household time allocation (l∗), input choice (h∗), and expenditure on consumption (c∗).

To show how migration affects outcome variables of interest, we concentrate on one of

the outcome variables: participation in economic activity j. Comparable results will hold for

other outcome variables as well. We define an indicator function (Iij) to represent household

i′s participation decision in sector j. The indicator function (Iij) is dependent on all the choice

variables and other parameters discussed above. We write the indicator function as follows,

Iij =

 1 if g(p, w, r, T (M), R(M), φ(F (M), X)) > 0

0 if g(p, w, r, T (M), R(M), φ(F (M), X)) ≤ 0
(4)

Where Iij = 1(g > 0) and 0 otherwise. In equation (4), we show that household participation in

activity directly depends on total time available and subsequent remittance receipt and indirectly

depends on inefficiency through the change in headship. Taking the total derivative of g(.) with

respect to M yields:

dg/dM = gTdT/dM + gRdR/dM + (gφφF )dF/dM

= (dg/dM |F = f) + (dg/dF |M = m)(dF/dM)
(5)

The first two components of the right hand side of equation (5) show what we define as the “direct

effect” of sending a migrant, i.e. the impact of sending a migrant on participation in sector j

holding female headship fixed. The first term, gTdT/dM , is expected to be negative because
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sending a migrant reduces the labor endowment of the household (dT/dM < 0), and dR/dM

is positive as sending a migrant increases the probability of receiving remittances. The sign of

gR, however, is ambiguous as it consists of both an income effect (remittances may reduce the

probability of participation in productive activities) and a capital effect (remittances may relax

local credit constraints, allowing for increased participation in productive activities). If labor

and other input markets are imperfect in the migrant-sending economy, gR will more likely to be

negative. The last two components of the equation (5) show the impact of the change in household

headship on participation holding migration status fixed, which we define as the indirect effect of

sending a migrant. dF/dM is clearly positive, gφ is also expected to be positive, but the sign of φF

is ambiguous. Based on the above, we have the following propositions:

Proposition 1: Suppose that household headship is fixed. Participation in activity j

after migration will fall (i.e., (dg/dM |F = f) ≤ 0) if the income effect outweighs the capital effect

(gR < 0) of international migration. On the other hand, participation will depend on the relative

strength of gM versus gRdR/dM if the capital effect dominates the income effect.

Proposition 2: Suppose migration status is fixed. Participation in economic activity

j will fall (dg/dF |M = m)(dF/dM) ≤ 0 if a change in headship from male to female reduces

household’s productive efficiency (φF < 0).

Proposition 3: Total effect of migration (dg/dM) will depend on the relative strength

of two components (dg/dM |F = f) and (dg/dF |M = m)(dF/dM).

4 Data

We use a four-round unbalanced panel data set as part of the “Livelihood Systems in Bangladesh”

project. The survey collected data on household demography, asset holdings, production, income,

and expenditures. Although five rounds of the survey were completed, we exclude the earliest

round that was conducted in 1988 due to the long gap between the first and second survey rounds.

Our analysis is based on the data from the last four rounds of the survey administered in 2000,

2004, 2008, and 2014. Households were selected using a multi-stage random sampling procedure in

order to ensure representation of rural areas throughout Bangladesh. In the first stage, 62 villages

were randomly selected from 57 districts in Bangladesh. Next, a village-level census was conducted
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in each of the 62 villages to obtain information about household land holdings and land tenure

status.Households in each village were classified into eight groups based on four land ownership

categories as well as their tenure status. Finally, a stratified random sample was selected using

each of the eight groups. Some households attrited over time, and some others were split into

new households (e.g. as a result of marriage). The research team added additional households as

needed in different rounds to keep the sample representative of the population. The sample used

for our study includes 1,626 households in 2000, 1,705 in 2004, 1,803 in 2008, and 2,846 households

in 2014. Among these 7,980 observations, 5,312 observations consist of panel households for which

we have information in all four rounds.

Table 1 shows summary statistics by year. We define a household as a migrant-sending

household if it had at least one member abroad in the past 12 months. About 8% of sample

households had at least one international migrant member in 2000, while 9%, 12%, and 13% had

at least one migrant in 2004, 2008, and 2014, respectively. Household headship is defined using

the response to a survey question asking who makes decisions for the household. In our sample,

female-headed households comprised 6%, 7%, 12%, and 16% of the sample in 2000, 2004, 2008, and

2014, respectively.

[Table 1 here]

We categorize household economic activities according to whether they are related to crop

farming, livestock production, or non-farm businesses. We measure household participation in each

activity at the intensive and extensive margins. At the intensive margin, crop farming participation

is measured by the amount of land cultivated by the household, livestock participation is measured

by the number of cows owned by the household, and non-farm business participation is measured

by the number of non-farm businesseses operated by the household. At the extensive margin, a

household is considered to be participating in a given activity if the relevant intensity measure is

non-zero. In addition, we measure capital stock in each type of economic activity. Capital stock

is defined as the monetary value of physical capitals used for activity in each sector at current

prices reported by the respondent. We also use input expenditures (or variable expenditures) for

farming and non-farm businesses as outcome variables. Expenses made for crop farming is include

expenditures for fertilizer, irrigation, labor, and other farm inputs, while non-farm expenditures are

reported as total cash expenditures made in the previous twelve months for non-farm businesses
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held. Finally, we measure the amount of time that working-aged household members allocate to

each activity, as well as time spent in wage labor, domestic work, and personal care. For time

allocation, we use individual-level data for members aged between 14-64 years.

5 Empirical methodology

Based on the theoretical framework presented in the previous section, we specify the following two-

equation linear approximation for an outcome of interest and female headship status for household

i:

Yi = γo + γ1Mi + γ2Fi + γ3(Mi × Fi) +X ′iθ + εi (6)

Fi = δo + δ1Mi +X ′iθ + ζi (7)

where Yi is the value of the outcome of interest for household i, Fi is a dummy variable equal to

one if household i has a female head, Mi also a dummy variable indicating whether household i

has a migrant or not, Xi is a vector of time-varying household characteristics that are correlated

with Fi and Yi, and ζi and εi contain unobserved heterogeneity of Fi and Yi, respectively. The

total effect of Mi on Yi measures the average change in the outcome of interest,Yi, resulting from

sending a migrant relative to the counterfactual scenario of not having sent a migrant. As in our

theoretical model, the total effect of international migration can be decomposed into effects that

operate through a shift from a male head to a female head (if such a shift occurs) and effects that

operate through other mechanisms (e.g. a loosening of liquidity constraints or loss of labor). In

other words, Fi, is a mediator that shapes the total effect of Mi on Yi. The portion of the total

effect of migration on the outcome variable that operates through changes in gender status of the

household headship is known in the mediation analysis literature as the Average Causal Mediation

Effect (ACME), or the indirect effect (Imai, Keele, and Yamamoto 2010). The portion of the total

effect of migration on the outcome variable that operates through all other mechanisms is known

as the Average Direct Effect (ADE), or the direct effect.

Let Fi(M) represent household headship when the decision to send a migrant takes on

value M ∈ {0, 1}. For each household, we observe either Fi(1) or Fi(0), depending on the decision

to send a migrant. Let Yi(M,Fi(M)) be similarly defined for the outcome of interest. Depending on
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the decision to send a migrant, one of Yi(1, Fi(1)) and Yi(0, Fi(0)) is observed for each household.

Yi(1, Fi(0)) and Yi(0, Fi(1)) represent additional counterfactual values of the outcome of interest

that are never observed in the data. However, their conditional means can be identified under

appropriate assumptions, allowing for identification of the ACME and ADE, as will be discussed

below. Following the notation above, the average impact of sending a migrant, ρ̄ = E(ρi(M)), is

given by:

E{Yi(1, Fi(1))− Yi(0, Fi(0))} =

E{Yi(1, Fi(1))− Yi(1, Fi(0)) + Yi(1, Fi(0))− Yi(0, Fi(0))}
(8)

Note that we can write an expression equivalent to equation (8) as follows:

E{Yi(M,Fi(1))− Yi(M,Fi(0))}+ E{Yi(1, Fi(M))− Yi(0, Fi(M))}forM = 0, 1 (9)

Using the first two components of the second line of equation (9), we define the ACME as:

τ̄(M) = E(τi(M)) = E{Yi(M,Fi(1))− Yi(M,Fi(0))}forM = 0, 1 (10)

The term in curly brackets, Yi(M,Fi(1))−Yi(M,Fi(0)), is the indirect effect for household i, τi(M).

Suppose that we set Mi= 1 for household i. Suppose further that household i would have a male

household head when not sending a migrant and a female household head when sending a migrant.

The indirect effect in this scenario, τi(1), is the effect of moving the household from a situation

where they have sent a migrant but still have a male household head to a scenario where they have

sent a migrant but have a female household head. In other words, the indirect effect obtained when

setting Mi = 1 measures the impact of any change in the gender of the household head brought

about by migration, conditional on already having enjoyed any impacts of migration arising through

other mechanisms. Note that the indirect effect is equal to zero for household i if sending a migrant

does not change the gender of the household head. The ACME is obtained by taking the expected

value of the household-level indirect effects.

Using equations (6) and (7), we can define the ACME with migration (i.e., fixing migration
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status at Mit = 1 for all i) as follows:

τ̄(1) = (γ0 + γ1 + γ2F̄
1 + γ3F̄

1 + θW̄ )− (γ0 + γ1 + γ2F̄
0 + γ3F̄

0 + θW̄ )

= (γ2 + γ3)× (F̄ 1 − F̄ 0)

= (γ2 + γ3)× δ1

(11)

where F̄ 1 and F̄ 0 are the means of the headship gender variable with and without migration,

respectively, for the population. In other words, F̄ 1 gives the proportion of households that would

be female headed if all households sent a migrant, whereas F̄ 0 gives the proportion of households

that would be female headed if no households sent a migrant. The parameter δ1 is the average

treatment effect of sending a migrant on female household headship, γ2 is the average treatment

effect of sending a migrant on male-headed households, and γ2 + γ3 is the average treatment effect

of migration on female-headed households. Similarly, the ACME obtained when fixing Mi = 0 for

all i is:

τ̄(0) = (γ0 + γ2F̄
1 + θW̄ )− (γ0 + γ2F̄

0 + θW̄ )

= γ2 × (F̄ 1 − F̄ 0)

= γ2δ1

(12)

The ACME obtained when setting Mi = 0 for all households, τ̄(0), is the average impact of changes

in the gender of the household head brought about by migration, conditional on all households not

having enjoyed any impacts of migration arising through other mechanisms. The ACME with and

without sending a migrant are identical if either δ1 or γ3 is zero. A nonzero γ3 would indicate that

the effect of female headship depends on whether a household has sent a migrant, and that the

effect of sending a migrant depends on the gender of the household head. For example, suppose

γ3 < 0. Interpreting γ3 as indicative of the role of migration in shaping the effects of household

headship, γ3 < 0 would occur if the loss of male labor resulting from sending a migrant decreases

the impact of having a female household head on household outcomes. Alternatively, we could

interpret γ3 < 0 as being informative about the role of the gender of the household head in shaping

the impacts of migration. Seen in this light, γ3 < 0 would occur if female-headed households

earn lower returns on invested remittances because of poorer access to markets relative to their

male-headed counterparts, among other possible explanations.
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Using the last two components of equation (9), we can define the ADE as follows:

ξ̄ = E(ξi(M)) = E{Yi(1, Fi(M))− Yi(0, Fi(M))}forM = 0, 1 (13)

The term in curly brackets, Yi(1, Fi(M))−Yi(0, Fi(M)), gives the direct effect for a single household

i, ξi(M). Suppose that we fix Mi = 1 for household i, thereby setting the gender of the household

head equal to the value it would take on when sending a migrant, i.e. Fi = Fi(1). Suppose further

that household i would have a female household head when sending a migrant, so that the direct

effect for household i is Yi(1, 1) − Yi(0, 1). The direct effect of sending a migrant in this scenario

is the impact of shifting household i from not sending a migrant to sending a migrant, holding the

gender of the household head fixed at female. If the gender of the head of household i would be the

same regardless of sending a migrant, then the direct effect and the total effect of sending a migrant

are identical for household i. The ADE is given by the expected value of the household-level direct

effects.

The ADE with and without migration can be computed from equations (6) and (7) as

follows:

ξ̄(M = 1) = (γ0 + γ1 + γ2F̄
1 + γ3F̄

1 + θW̄ )− (γ0 + γ2F̄
1 + θW̄ ) = γ1 + γ3F̄

1

ξ̄(M = 0) = (γ0 + γ1 + γ2F̄
0 + γ3F̄

0 + θW̄ )− (γ0 + γ2F̄
0 + θW̄ ) = γ1 + γ3F̄

0
(14)

The ADE obtained when fixing Mi = 1 for all households, ξ̄(M = 1), is the average effect of

migration on the outcome of interest that would be obtained if we could fix the gender of all

household heads at the value each would take on when sending a migrant. In other words, ξ̄(M = 1)

measures the average impact of sending a migrant, conditional on all households having already

enjoyed any impacts of changes in the gender of the household head brought about by sending

a migrant. Similarly, ξ̄(M = 0) gives the average effect of sending a migrant conditional on all

households not having enjoyed any impacts arising from changes in the gender of the household

head brought about by sending a migrant. The ADE will differ depending on whether we fix Mi at

0 or 1 for all households if sending a migrant has a non-zero average effect on female headship (i.e.,

δ1 6= 0) and if the impact of migration depends on the gender of the household head (i.e., γ3 6= 0).

We can combine the ACME and ADE to obtain the total effect as described in equation

13



(8), i.e. the average impact of sending a migrant:

E{Yi(1, Fi(1))− Yi(1, Fi(0)) + Yi(1, Fi(0))− Yi(0, Fi(0))}

= E{Yi(M,Fi(1))− Yi(M,Fi(0))}+ E{Yi(1, Fi(M))− Yi(0, Fi(M))}

= τ̄(M) + ξ̄(1−M)

= γ1 + γ2δ1 + γ3F̄
1

(15)

We identify the effect of Mi in equations (6) and (7) by two-stage least squares (2SLS), where Mi is

instrumented using the ratio of the number of international migrants sent by a village (as recorded

in our dataset) to the total number of international migrants from Bangladesh at time t. This

instrument is associated with the village-level migration network, and it has been extensively used

in previous migration literature (Mansuri, 2006; Mendola, 2008; Cuecuecha, 2009; Elbadawy et al.,

2009; Acosta, 2011). To identify the effect of Fi in equation (8), we assume that the error term, εi,

is uncorrelated with Fi conditional on all other variables in our regression model. In addition to

migration, whether a household is female headed will depend on the number of working-aged male

household members, customs, and religious beliefs relevant to marriage and household structure,

and various unobserved characteristics. We control for the number of adult male members and

religion of the household in equations (6) and (7).

6 Results

In this section, we present our empirical results on direct and indirect effects of migration on house-

hold economic activities at the intensive and extensive margins, capital stock, input expenditures,

and time allocation of household members. We also show the impact of migration on food and

non-food expenditures to corroborate our results for economic activities. In appendix table 1, we

show first stage results from the 2SLS model. In the lower panel of appendix table 1, we present

test statistics on weak identification of our instrument (migration network). All the test statistics

reject the null hypothesis of weak identification. In appendix table 2, we show that sending a

migrant raises the probability of female household headship by 30 percentage points, or 300%, rel-

ative to the proportion of female household heads in the sample. Thus, we find that one necessary

condition for female headship to serve as a potential mediator for the effects of migration is met,
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i.e. a non-zero average effect of sending a migrant on the probability of female household headship.

Appendix tables 2 through 10 show detailed 2nd stage results for all outcome variables both with

female headship as a mediator and without having a female-headship variable, respectively.

6.1 Impact of migration on participation and intensity in economic activities

Table 2 shows the ACME, ADE, and ATE of migration. The top panel of table 2 shows impacts

on the extensive margin (i.e., non-zero participation in each income-generating activity) while the

bottom panel shows impacts at the intensive margins. Looking at the upper portion of column 1,

the average impact of changes in the gender of the household head brought about by sending a

migrant on the likelihood of participating in an economic activity is indistinguishable from zero,

conditional on impacts of migration arising through all other mechanisms having already occured.

The intensity of participation shown in the bottom panel of column 1 point to similar results

except for the amount of cultivated land, where the estimated impact of 23 decimals represents a

32% increase in cultivated area relative to the sample average.

[Table 2 here]

In contrast, all estimated ADEs in column 2 are negative and statistically significant,

with probability of participation in crop farming, livestock, and non-farm business reduced by 13%,

12%, and 4%, respectively relative to their sample averages. At the intensive margin, cultivated

area, number of cows held, and number of non-farm businesses operated fall by 11%, 14 and

8% relative to their sample averages. The stark differences between the results in column 1 and

column 2 indicate that sending a migrant offsets the otherwise negative impacts of female headship

on household economic activities. As shown in column 1 of table 2, conditional on having received

the benefits of sending a migrant that arise through other mechanisms, the average impacts of

changes in the gender of the household head caused by sending a migrant are either positive or

statistically indistinguishable from zero. However, as shown in column 2 of table 2, the impact of

changes in headship are uniformly negative if households have not received benefits from sending

a migrant that arise through mechanisms other than household headship.

Columns 3 and 4 show the average impact of sending a migrant net of any effects at-

tributable to changes in household headship. All impacts are negative and statistically significant.

The impacts reported in columns 3 and 4 of the top panel of table 2 correspond to participation
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reductions of 61% and 75%, respectively, for farming, 97% and 108% for livestock farming, and

30% for of non-farm businesses, all relative to their sample averages. The impacts reported in the

bottom panel of column 3 and 4 correspond to reductions of 120% and 163%, respectively, for area

cultivated, 58% and 62% for number of cows, and 43% and 52% for number of non-farm businesses,

all relative to their sample averages. For all outcomes, the impacts of migration are smaller in

absolute value in column 3, where we fix the gender of the household head at the value we would

observe when sending a migrant. Given the positive average impact of sending a migrant on female

headship, it appears that female headship partly offsets the negative effects of migration on the

economic outcomes shown in table 2.

Column 5 shows the estimated ATE of sending a migrant obtained by combining the

ACME and ADE as in equation (16), while column 6 shows the ATE obtained by estimating

equation (6) without Fit. The ATE estimates in column 6 will be close to population parameters,

if the linear model is a good approximation to the true conditional mean function, and if the

usual assumptions for instrumental variables estimation hold. In contrast, the estimated ATE

obtained from the mediation model (i.e., the sum of the ACME and the ADE) requires additional

assumptions, including the exogeneity of Fit (conditional on the model) to identify the ATE.1

Given the validity of our instrument, testing the difference between the two ATE estimates serves

as a robustness check on our results (Gold et al., 2017). We see that in each case presented in

table 2, there is no statitically significant difference between the two estimates of the ATE, even

for cultivated land where we see a large ACME. In addition, the average effects of migration are

negative and statistically significant for all outcomes in table 2.2

6.2 Impact of migration on input expenditures and capital stock

In the top panel of table 3, we see estimated average impacts on fertilizer, irrigation, labor, and

other input expenditures for crop farming, as well as expenditures on variable inputs for non-

farm businesses operated by households. In general, impacts in the upper panel of table 3 are

precisely estimated, except for non-farm business expenditures. For the indicators with statistically

1See Imai et al. (2010a) or Imai et al. (2010b) for a complete description of the assumptions needed to identify
the parameters of interest in a mediation model.

2In appendix table 11, we estimate all results using only panel households as an additional robustness check our
results. We find a similar result although magnitudes of coefficients are different.
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significant impacts, we observe the same pattern in the top panel of table 3 that was reported in

table 2. A comparison of columns 1 and 2 of table 3 suggests that sending a migrant offset the

negative impacts of female headship on household farm input expenditures. The impacts reported

in the top panel of column 1 correspond to increases of 44% for fertilizer and 20% for other input

costs, relative to their sample averages. In the top panel of column 2, estimated impacts correspond

to decreases of 19% for fertilizer, 22% for irrigation, 14% for labor, and 18% for other input costs,

relative to their sample averages.

[Table 3 here]

Similarly, the results shown in columns 3 and 4 of the top panel of table 3 show that

switching to female household headship serve to offset the negative impacts of migration on ex-

penditures for fertilizer, irrigation, hired labor, and other agricultural inputs, with no discernible

impact on variable costs for non-farm businesses. Estimated impacts on fertilizer, irrigation, hired

labor, and other farm inputs shown in the bottom panel of columns 3 and 4 of table 3 correspond to

reductions of 190% and 252%, 131% and 172%, 48%, and 52%, and 120% and 158%, respectively,

relative to the sample average for each indicator. In columns 5 and 6 we report the ATE obtained

from the two different estimation methods described above, with the difference between the two

ATE estimates given in column 7. In each case, we fail to detect a statistically significant difference

between the two ATE estimates. The sign and magnitude of each ATE are what we would expect

given our results for the ACME and ADE of each outcome variable. The bottom panel of table 3

shows the average impact of migration on capital stock for crop farming, livestock production, and

non-farm businesses. None of the average impacts on capital stock are statistically significant.

6.3 Impact of migration on time allocation

In table 4, we present estimated impacts of sending a migrant on time allocated by remaining

household members to different activities. Columns 5 and 6, which give the ATE of sending a

migrant estimated using the two different methods described above, clearly show a pattern of

a reduction in time allocated to income-earning activities and an increase in time allocated for

unpaid household work. Results for time allocation are, therefore, aligned with the results for

input expenditures and participation reported in tables 3 and 2, respectively. All of these results

nearly across the board point to reductions in economic activities after sending a migrant.
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[Table 4 here]

Results for the ACME and ADE on time allocation are less clear-cut, however. For crop

farming, we observe the same pattern obtained in tables 1, 2, and 3: sending a migrant appears to

offset the negative overall impacts of female headship on time allocated to crop farming and vice

versa. It should be noted, however, that we find a statistically significant difference between the

two ATE estimates for time allocated to crop farming, suggesting that our identification strategy

might fail in this instance. In contrast, the ACME and ADE estimates for livestock farming suggest

that changes to female headship play no role in the impact of sending a migrant on time allocated

to livestock production. For time allocated to non-farm businesses, sending a migrant appears

to exacerbate the overall negative impact of female household headship, as shown by the ACME

and ADE estimates reported in columns 1 and 4, respectively. For time spent in wage work,

changes in female headship appear to play no role in shaping the impacts of sending a migrant, as

both ACME estimates are small and statistically insignificant, while the ADE estimates are very

similar. The ACME, ADE, and ATE for domestic work and leisure are nearly all positive, reflecting

that migration increases time allocation in non-paid activities through female headship and other

mechanisms.

We report the ATE obtained from the two different estimation methods described above

in columns 5 and 6, with the difference between the two ATE estimates presented in column 7.

In column 5, we show that migration reduces time allocation in crop farming by 85%, livestock

farming by 122%, non-farm businesses by 49%, and wage labor by 73%. On the other hand,

migration increases time allocated to domestic work by 35% and leisure by 79%. In each case, we

fail to detect a statistically significant difference between the two ATE estimates except for crop

farming at the 5% level of significance.

6.4 Impact of migration on food and non-food expenditure

To complement earlier results on economic activities, we present in table 5 the impacts of sending a

migrant on expenditures in food and non-food categories. As in previous tables, column 1 reports

the average impacts of changes in the gender of the household head arising after sending a migrant,

conditioning on all households having sent a migrant. In column 1, we find negative and statistically

significant impacts for food (-30%), clothing (-20%), and education (-44%) relative to their sample
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averages. In column 2, we see the average impact of changes in the gender of the household head

through migration, conditional on all households not sending a migrant. In general, impacts in

column 2 are also negative but smaller in absolute values than results shown in column 1. In

contrast to our results for economic activities, migration appears to deepen the negative impacts

of female household headship on expenditures for uses other than household non-farm businesses.

[Table 5 here]

Columns 3 and 4 show that all the estimated ADEs of migration are positive and statisti-

cally significant. For example, the impacts reported in columns 3 and 4 correspond to increases of

151% and 172%, respectively, in food expenditures relative to the sample average. Similar patterns

hold for non-food expenditures. Column 5 shows that the average total effect of migration is posi-

tive and significant for all food and non-food categories. As before, we find that difference between

ATEs from models with and without female-headship as a mediator is statistically insignificant,

indicating the robustness of these results.

7 Conclusions

We study the role of international migration on participation and investment in farm and non-farm

activities as well as time allocation and consumption patterns of remaining household members in

rural Bangladesh. A rural household in Bangladesh is more likely to be headed by a female after

migration takes place. As a result, we pay special attention to how migration-induced changes in the

gender status of the household headship affect migration’s overall net impact on economic decisions

of the migrant-sending households. Using instrumental variables estimation and mediation analysis

as applied to a nationally representative data set from Bangladesh, we isolate the portion of the

effect of migration attributable to the increased proportion of households headed by female and the

portion of the effect of migration attributable to all other mechanisms such as local labor market

conditions or availability of rural credits. We find that migration negatively affects involvement in

economic activities while increasing household expenditures on consumption goods. We explore the

role that female household headship plays in the economic activities of migrant-sending households.

We find that the increase in female household headship brought about by the exit of migrants from

origin households serves to offset negative impacts arising through mechanisms other than the
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gender of household heads.

We estimate two types of indirect effects in this study: the average indirect effect of

sending a migrant attributable to changes in female headship when all households have sent a

migrant (i.e., (γ2+γ3)× δ1as shown in equation (13)), and the average indirect effect of sending a

migrant attributable to changes in female headship when all households have not sent a migrant

( γ2δ1 as shown in equation (14). The estimated differences between these two effects (i.e.,γ3δ1

) suggest that the increase in female household headship caused by sending migrants serves to

offset the otherwise negative impacts of female headship on household economic activities. Positive

impacts on input expenditures suggest that the beneficial effects on female headed households of

migrant-sending households may come about as a result of access to remittances.

In addition, we estimate two separate direct effects, i.e. the effect of migration attributable

to all mechanisms other than changes in household headship: the average direct effect conditional

on the gender of all household heads taking on the value that would be observed when sending a

migrant (i.e., (γ1 +γ3F̄
1 ) in equation (15)), and the average direct effect conditional on the gender

of all household heads taking on the value that would be observed when not sending a migrant

(i.e., ( γ1 + γ3F̄
0) in equation (15)). The difference between the two average direct effects is given

by γ3δ1, just as was the case with the average indirect effect. Therefore, we have an additional

interpretation for γ3δ1. The impacts of sending a migrant on female household headship serve

to mitigate the negative effects of sending a migrant on household economic activity levels arising

through other mechanisms, while also increasing impacts on productive expenditures. Whether this

mitigating effect can be attributed to differences in preferences across male and female household

heads for how remittances are used, or differences in the characteristics or economic circumstances

of households that become female headed as a result of sending a migrant versus those that become

female headed for other reasons, is unclear. Since we cannot observe which individual household

would only become female headed when sending a migrant, we cannot directly compare these two

groups of female headed households.

As for the average total impact of sending a migrant, the fact that we would observe

negative effects on participation or expenditures in the farming sector is unsurprising given the

overall economic transformation of rural Bangladesh. First, participation in the farming sector

has declined consistently over time, as has the share of agriculture sector in total GDP. Earlier
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studies show that climate change, low farm output prices, the loss of arable land from population

growth, and inadequate availability of inputs are important contributors to the declining role of the

farming sector (Mondal, 2010). When migrant-sending households receive remittances, they may

be reluctant to invest in what they perceive as a declining agricultural sector.

While the decline of agriculture does not explain the negative results, we find for non-

farm businesses, the economic conditions faced by rural Bangladeshi households may explain the

negative effects of migration on participation and investment in various economic activities. Around

35.3% of rural households in Bangladesh live below the poverty line (UnnayanOnneshan, 2014);

therefore, poor households may prioritize basic needs like food, health, education, and housing

over investment. When a household member migrates abroad and sends remittances back to the

family, the priority of migrant-sending households may be to meet basic needs. Previous studies

in Bangladesh also document that remittances from international migration are mainly used for

consumption purposes (Siddiqui et al., 2003). Depending on the definition of consumption, 80% to

90% of remittances are used for consumption purposes in Bangladesh (Mamun and Nath, 2010). In

fact, the small or insignificant effect of migration on productive activities and investment choices

is not surprising given the remittance-use pattern of migrant-sending households in Bangladesh.

According to BBS (2013), only 25% of remittance-receiving households are involved in any sort of

productive investment in Bangladesh, and 88% of total investment from remittances is for housing.

We find a similar pattern of remittance use in our data. Almost half of total remittances are spent

on food, followed by education and health expenditures. Only 5% of total remittances are invested

in agricultural input purchases, and less than 1% of remittances are invested in non-farm business

activities.

Although the impact of migration-induced female-headship (the mediator) is positive on

participation in crop agriculture, this positive effect is not sufficiently large to ensure a positive

total effect of migration on farming. Instead of investing their remittances in productive economic

activities, households with migrant members appear to spend remittances mostly on necessities.

On the other hand, the portion of the average effect of sending a migrant on consumption that is

brought about by changes in household headship is generally negative, while this same impact is

generally positive for input expenditures. Female household headship and sending migrants serve

to positively reinforce the effects of one another on economic activities. Our results suggest that the
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effects of out-migration on household structure may benefit the rural economy of Bangladesh, as

female headed households put remittances to productive use. More broadly, our results underscore

the importance of putting capital in the hands of women and female-headed households, a conclusion

that has important implications for antipoverty programs.
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Figure 1: Trends of international migration and remittance inflow in Bangladesh.
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Appendix Table 2. Correlates of female headship

Household level Working-aged member level

Migrant (Yes=1) 0.305*** 0.268***
(0.030) (0.022)

No. of male working aged member -0.0864*** -0.062***
(0.00426) (0.003)

Religion (Non-Muslim=1) 0.0335*** 0.019**
(0.0116) (0.007)

Education of head (Years) -0.0050*** -0.0040***
(0.0007) (0.0004)

Age of head (Years) -0.0014*** -0.0013***
(0.00026) (0.0002)

2004 0.013 0.0096*
(0.008) (0.005)

2008 0.048*** 0.025***
(0.009) (0.007)

2014 0.058*** 0.047***
(0.008) (0.005)

Constant 0.252*** 0.193***
(0.013) (0.009)

Observation 7,980 14,575
Score test 4.147 17.64
Score test ( p value) 0.0417 0.00
Regression based F-value 4.118 17.48
Prob >F 0.0425 0.00

Note: All regression models are estimated following 2SLS technique for the equation
(11). Robust standard errors are in parenthesis. ***, **, and * indicate significance at
1% level, 5% and 10% levels, respectively. We use village level migration network as
an instrument for migration. Sore test and Regression based F-value present statistics
related to endogeneity hypothesis of the migration variable.
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