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Overview
There is increasing recognition of the inﬂuence of macroeconomic factors on individual
welfare. This represents a shift in the traditional focus of policy analysis, which has
largely focused on evaluating the impact of micro level interventions. This dissertation
examines this link through three papers.
The ﬁrst paper examines the impact of export growth in Bangladesh on the health
of children. Using information on the production network of industries in the country,
coupled with district-level employment characteristics, the analysis constructs a gender
disaggregated, district-level measure of export exposure. Using variation in this measure
across districts and over time, the study analyzes the impact of female-speciﬁc export
exposure on the incidence of childhood health ailments like diarrhea, acute respiratory
infection, and fever. The results indicate that export exposure causes a reduction in
the incidence of childhood illness. In addition, export exposure leads to an increase in
autonomous decision-making as it relates to healthcare decisions, presenting a possible
mechanism underlying the observed health results.
Informal employment accounts for the majority of employment in many developing
countries, yet its relevance to growth, and its links to the formal sector, remain poorly
understood. The second paper of the dissertation examines the link between export
growth and informality, also in Bangladesh. In particular, it examines the impact of
export-induced demand on four types employment: formal, casual, unpaid, and self. The
results suggest that trade triggers an immediate increase in both formal and casual employment, as well as a longer-run increase in self employment. Thus, response to growth
opportunities such as trade is not limited to formal employment, and a more nuanced
understanding of informality in the growth process is needed.
A large literature in economics and epidemiology points to the importance of economic
conditions in childhood on health later in life. The ﬁnal paper of the dissertation analyzes
the impact of macroeconomic conditions prevailing around the time of birth (measured
using the growth rate of state-wise per capita income) on health in adulthood using the
Health and Retirement Study. Health is measured using a variety of biomarker indicators
of cardiovascular, metabolic, and inﬂammation risk. Overall, the analysis ﬁnds no impact
of economic conditions at birth on health in adulthood.
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Trade and Child Health: Evidence from Bangladesh
Prodyumna Goutam∗
August 12, 2018

Abstract
There is growing recognition that trade policy has substantial implications for
individual welfare and that it can have heterogenous impacts for diﬀerent sections of
the population. This paper examines the impact of female-speciﬁc export growth on
the health of children in Bangladesh. Using information on the production network
of the Bangladeshi economy, coupled with district-level employment characteristics,
I construct a gender disaggregated, district-level measure of export exposure. Using
variation in this measure across districts and over time, I analyze the impact of
female-speciﬁc export exposure on the incidence of childhood ailments like diarrhea,
acute respiratory infection, and fever. Female-speciﬁc export exposure is associated
with a reduction in the incidence of childhood illness. The analysis also indicates
that export exposure leads to an increase in female decision-making autonomy as
it relates to healthcare, presenting a possible mechanism underlying the observed
child health results.

1. Introduction
This paper examines the impact of female-specifc export growth on the health of children
in Bangladesh. I construct a measure of export growth which takes into account interindustry spillovers that accompany export expansions. Accounting for these spillovers
provide a more comprehensive characterization of the process of export growth. More
precisely, I use information on the production network of Bangladeshi industries (represented through an Input-Output matrix), combined with data on Bangladesh’s exports
and district-level employment characteristics to construct a gender-disaggregated, districtspeciﬁc measure of export exposure. Using variation in this measure within districts and
over time, I study how female-speciﬁc export growth aﬀects the incidence of childhood
ailments like diarrhea, acute respiratory infections, and fever.
∗
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The results indicate that female export exposure reduces the likelihood of childhood
illnesses. Further, conditional on contracting the disease, female export exposure also
increases the likelihood of receiving medical treatment. These eﬀects appear to be driven
by women with lower educational attainment, suggesting that export exposure might
help women take greater control over healthcare decisions pertaining to their children.
In support of this channel, I ﬁnd that female export exposure increases the likelihood
of women making decisions autonomously about their own as well as their children’s
healthcare.
Broadly, these results suggest that export exposure (and the attendant expansion
in economic opportunities) help women gain greater say over healthcare decisions and
this has salutary eﬀects on the health of children. These conclusions echo recent studies
focused on the garment industry in Bangladesh. Heath and Mobarak (2015) and Kagy
(2014) both study the eﬀects of proximity to garment factories on the lives of women
and children. Both ﬁnd overall positive eﬀects: access to garment industry jobs increase
educational attainment and lead to delayed marriage and childbearing. It also increases
the decision-making status of women within the household. 1
This focus on the garment industry is warranted given its transformational importance to Bangladesh’s exports and overall economic growth (Kabeer and Mahmud, 2004;
Khundker, 2002). However, a fuller accounting of the process of export growth needs to
take into account the spillovers which result from export expansion. For instance, exports
of garments might create knock-on demand for industries like land transportation and
cloth milling. While these industries do not visibly participate in export markets, they
are indirectly aﬀected through supply chain links. In constructing district level measures
of export exposure, I take these linkages into account. Recent evidence from the US
indicate that these indirect eﬀects can be quite sizable in magnitude (Acemoglu et al.,
2016).
This study forms part of a growing body of literature studying the impact of trade
on individual level outcomes. This comes from the recognition that trade might have
heterogeneous impacts on diﬀerent sections of the population. For instance, Anukriti and
Kumler (2015) ﬁnd that India’s 1991 trade liberalization increased fertility, improved the
sex ratio at birth, and improved female child survival for women of lower socioeconomic
status. On the other hand, Topalova (2007) and Edmonds et al. (2010) ﬁnd that the
same liberalization episode increased poverty in districts most aﬀected by the loss of tariﬀ
protection and reduced schooling for children. Do et al. (2016) ﬁnd that increasing female
participation in export sectors causes a reduction in female fertility (likely as a result of
increasing the opportunity cost of female time).
1

However, Kagy (2014) also notes that the increased decision-making autonomy is accompanied with
increased domestic violence against women. Similar results are obtained in Heath (2014).

2

The rest of the paper is organized as follows: section 2 describes the data and empirical
strategy, section 3 presents results, section 4 presents robustness checks and section 5
concludes.

2. Empirical Strategy and Data
2.1. Total Export Demand
Exports from one sector can create demand eﬀects for the output of other sectors through
supply-chain links. For instance, exports of garments can increase the demand for services
like transportation and agricultural sectors like cotton cultivation. The majority of these
supplier industries do not themselves export. Thereby, a purely export focused measure
would ignore much of these spillover eﬀects.
These inter-sector supply links can be represented through an Input-Output (IO)
coeﬃcient matrix.2 For an N × N IO coeﬃcient matrix, each cell bij represents the
amount of input required from sector i to produce one unit of j’s output. Letting B
denote an N × N IO coeﬃcient matrix where N is the number of sectors in the economy,
Y an N × 1 matrix of output and D an N × 1 matrix of ﬁnal demand, we can write the
relationship between output and demand as:
Y = BY + D

(1)

In (1), output Y is the sum of intermediate demand BY and ﬁnal demand D. The
intermediate demand term BY represents demand between sectors and is key to propagating the eﬀect of exports across the supply chain.
Moving terms around, (1) can be rewritten as:
Y = (I − B)−1 D

(2)

where I is an N × N identity matrix and (I − B)−1 is the Leontief inverse. (I − B)−1
summarizes the full cycle of inter-sectoral eﬀects which result from an initial demand
shock in a particular sector.
Assuming that ﬁnal demand is comprised of domestic (Dom) and export (Exp) demand (i.e. D = Dom + Exp), equation (2) can be distributed to Y = (I − B)−1 Dom +
(I − B)−1 Exp. I focus on the term (I − B)−1 Exp, where Exp is an N × 1 matrix of export
demand (assumed to be equivalent to observed exports):
2

Much of the discussion in this section follows from the discussion in Goutam et al. (2017).
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(3)

αN 1 e1 + αN 2 e2 + ... + αN N en
αij is an element of the Leontief inverse and ei is an element of the export vector (i.e.
exports from sector i). Each row of this matrix represents a sector and the summation
provides the total export demand for that sector. It is constituted of a direct component
(αii ei ) representing demand for sector i’s output as a consequence of sector i’s exports

and an indirect component (( j αij ej ) − αii ei ) representing demand for sector i’s output
emanating from exports from other sectors. This indirect component is key: a sector
with zero exports (ei = 0) can still have non-zero total export demand due to supply
relationships with exporting sectors.

2.2. District Exposure
To construct a gender-disaggregated, district-speciﬁc measure of export exposure, I combine total export demand as calculated in (3) with the gender-speciﬁc employment structure of each district in Bangladesh. In particular, gender speciﬁc export exposure in
district d in year t is deﬁned as:
g∈{male,f enale}

DistExdt

=

sharei,g
d ∗ ln(totdemandit )

(4)

where sharei,g
d is female (or male) employment in sector i in district d divided by total
female (or male) employment in district d and totdemandit is the total export demand of
industry i in year t (as calculated in (3)). Intuitively, the exposure measure in (4) weighs
the total export demand of each industry by its relative importance to gender-speciﬁc
employment in a particular district.
The incorporation of total export demand totdemandit has substantive implications
for the exposure measure in (4). Consider two districts: district A contains both the
garments industry as well as the cotton cultivation industry (a non-exporting supplier
to the garment industry), while district B only contains the cotton cultivation industry.
Only considering exports would entail exposure for district A but not B. If we consider
supply chain linkages, demand for cotton cultivation will increase following an increase
in demand for garment exports, leading to exposure for district B as well. Using total
export demand allows me to take these spillovers into account. Put diﬀerently, taking
supply chain linkages into account allow for the creation of more accurate counterfactuals
of district-level export exposure.
The gender speciﬁc shares sharei,g
d allows me to pick up export exposure that is sep4

arately relevant for females and males. Similar constructions have been used in Majlesi
(2016) and Aizer (2010). Disentangling gender in the exposure measure is particularly
important given the possibility of countervailing income and substitution eﬀects of female
economic opportunities on child health, discussed in more detail in Section 3.1 below.

2.3. Speciﬁcations
The primary goal of this study is to examine the impact of female-speciﬁc export exposure
on the health of children. As measures of child health, I consider the incidence of diarrhea,
acute respiratory infection (ARI), and fever in children. These three aﬄictions are widely
considered to be signiﬁcant drivers of childhood morbidity and mortality in Bangladesh
(National Institute of Population Research and Training, 2011). I also examine how export
exposure aﬀects the likelihood of being treated at a trained medical provider, conditional
on contracting these diseases.
To test the impact of district export exposure on child-level outcomes, I run speciﬁcations of the following general form:

+ γ1 Cj + γ2 Mi + φd + γt + εjidt (5)
ChHlthjidt = α + β1 DistExfdtemale + β2 DistExmale
dt
where ChHlthjidt are outcomes for child j born to mother i in district d in year t.
The key variable of interest is DistExfdtemale , as deﬁned in equation (4). I also control for
male export exposure, DistExmale
dt . Additional controls Cj include the child’s birth order,
gender, and age in months. Mother level controls (Mi ) include age (in years), educational
attainment, and area of residence (urban or rural). As a proxy for the opportunity cost of
mother’s time, I also include an indicator for the mother reporting being employed at any
time in the past 12 months. To control for potential seasonality in the incidence of some
of these diseases (like diarrhea), I also include indicators for the month of the interview.
φd and γt are district and year ﬁxed eﬀects, respectively.
As a possible mechanism underlying the health eﬀects, I test whether export exposure
impacts female household decision-making status. For this analysis, I run speciﬁcations
of the following form:
+ γXi + φd + γt + εidt
Outidt = α + β1 DistExfdtemale + β2 DistExmale
dt

(6)

where Outidt are decision-making outcomes for individual i, in district d, in year t.
Export exposure (DistExfdtemale and DistExmale
dt ) are as calculated using (4). Controls Xi
include age, educational attainment, and type of residence (urban or rural). φd and γt
are district and year ﬁxed eﬀects, respectively. For both (5) and (6), standard errors are
clustered at the district level.
5

The inclusion of district and year ﬁxed eﬀects in (5) and (6) control for time invariant district factors and district invariant time factors. For example, district ﬁxed eﬀects
will account for diﬀerential norms relating to female autonomy in the various districts of
Bangladesh. A key assumption underlying this strategy is that there are no unobservable, district-speciﬁc, time-varying trends aﬀecting the outcomes which are also correlated
with variation in the exposure measure. Section 4 carries out robustness checks for this
assumption.

2.4. Data
Industry-level data on exports is obtained from UN Comtrade. I use data on exports from
Bangladesh to the Organization for Economic Cooperation and Development (OECD)
countries. Data from UN Comtrade indicate that the OECD accounts for the lion’s share
of Bangladesh’s exports. To calculate total export demand, I combine this data with the
2007 Bangladesh Input Output (IO) table.
Figure 1 presents a plot of Bangladesh’s overall exports to the OECD as well as
exports of garments for the time period 2002 to 2013. It is clear that garments comprise
the majority of Bangladesh’s exports, accounting for approximately 84 to 88 percent
of total exports. However, as discussed previously, growth in garment exports can have
spillover eﬀects on other industries. These eﬀects are incorporated as detailed in Equation
(4).
To get a better sense of the variation in the district level export exposure measure,
Figures 2 and 3 present plots of the cross district variation in male and female export
exposure from 2002 to 2013, respectively. Both male and female export exposure exhibit
signiﬁcant variation across districts and over time.
To analyze children’s health outcomes and female decision-making, I use data from
the Bangladesh Demographic and Health Surveys (DHS). The DHS is a nationally representative survey containing detailed information on women of reproductive age (15 to
49). For children below the age of 5, the survey asks mothers if their children experienced
symptoms of diarrhea, acute respiratory infection (ARI), and fever or cough in the two
weeks preceding the survey interview. This information is used as outcomes for the child
health analysis.
In addition to considering these diseases individually, I also construct a summary
child health index. Such indices not only guard against the pitfalls of multiple testing
(Anderson, 2008), but also increase statistical power (Kling et al., 2007). The index is
created following Page et al. (2017): I ﬁrst create a z-score for each outcome (diarrhea,
ARI, and fever) by subtracting the mean and dividing by the standard deviation (after
restricting the sample to observations which have non-missing values for all three health
6

outcomes). The index is then a simple average of the individual disease z scores.
For children exhibiting symptoms of diarrhea, fever, and ARI, the DHS also collects
information on where treatment was sought for these children. I use this information to
ascertain if the child received treatment at a trained medical provider, such as public
hospitals or community clinics. Following DHS deﬁnitions, treatment at pharmacies,
shops, and traditional practitioners is not considered treatment at a trained medical
provider. These treatment variables are used as ancillary variables for the child health
analysis.
The DHS survey also asks female respondents a series of questions about household
decision-making. For this paper, I consider two relevant decision-making outcomes: say in
own healthcare, and say in healthcare of child. For each outcome, the DHS questionnaire
asks if the respondent makes the decision alone, in conjunction with someone else (spouse
or someone else) or plays no part in the decision. For each outcome, I construct an
indicator to represent the respondent making the decision alone. In constructing the child
healthcare decision-making variable, the sample is restricted to women with currently
living children.
I use DHS survey data for the years 2004, 2007, 2011, and 2014. Since Bangladesh’s
export data is unavailable for 2014, I use 2013 export values for the 2014 DHS. For both
the child health and female decision-making analysis, the sample is restricted to currently
married women between the ages of 15 and 49.
Table 1 presents summary statistics on the DHS sample. The incidence of autonomous
decision making for the two categories of decision-making is fairly low: 14 percent for say
in own healthcare and 18 percent for decisions about children’s healthcare. The mean age
of the sample is around 30 years. In terms of education, approximately 59 percent of the
sample either has no education or only primary education and about 41 percent of the
sample has secondary education or above. The sample is largely rural (75 percent) and
about 25 percent of respondents reported being employed at some point in the past 12
months.
Table 2 presents results for the child level variables, split by the gender of the child.
About 7 percent of male children exhibit symptoms of diarrhea compared to about 6
percent of female children. The incidence of fever is also fairly evenly distributed across
genders, aﬀecting 37 percent of female children and 38 percent of male children. This
pattern is also maintained for ARI with 9 percent of males aﬀected as compared to 8
percent of females. The mean birth order for both male and female children is around
2.5, while the average age for both genders is around 29.6 months.
The labor data used in the analysis come from the Bangladesh Labor Force Surveys
(LFS). The LFS is a nationally representative survey containing information about the
7

employment characteristics of individuals aged 15 and above. I use four waves of this
survey for years 2002, 2005, 2010, and 2013. An individual is counted as employed if
he/she reported having a job in the week prior to being surveyed. The 2002 wave of the
LFS is used to generate the employment weights in the export exposure measure in (4)
and consequently dropped from the analysis.
Table 3 presents summary statistics for the LFS sample split by gender. Table 3
indicates that approximately 35 percent of the female sample is employed compared to 81
percent of the male sample. Both male and female subsamples have a mean age of about
30 years. 80 percent of women and 63 percent of men were married at the time of the
survey. In terms of education, 34 percent of women report no education, 23 percent report
primary education, and 44 percent report secondary education or above. For males, 27
percent report no education, 23 percent report primary education, and 50 percent report
secondary education or above. Like the DHS sample, the majority of the LFS sample is
rural.

3. Results
3.1. Children’s Health Outcomes
This section presents results on the primary outcome of interest: children’s health. In
particular, I analyze the eﬀect of export exposure on the likelihood of contracting diarrhea,
acute respiratory infection (ARI) and fever. These diseases are signiﬁcant drivers of
morbidity and mortality of children both in Bangladesh and globally (National Institute
of Population Research and Training, 2011; Liu et al., 2015).
There are a number of channels through which female export exposure can aﬀect
children’s health. By increasing the pool of household resources, exposure can improve
health inputs like nutrition and the quality of treatment for diseases, leading to health
improvements. Female speciﬁc control of household economic resources has been shown
to improve health by increasing expenditures on children (Thomas , 1990; Duﬂo, 2003).
We might also expect to see diﬀerential eﬀects for male and female children. Restricted
female economic opportunities might reduce the economic value placed on female children,
tilting investments towards males. Conversely, an improvement in economic opportunities
for females (like increases in female export exposure) might lead to an improvement in
the health of female children, by increasing the value placed on female children (Qian,
2008; Carranza, 2014). Additionally, expanding female speciﬁc economic opportunities
can also improve female decision-making status within the household, leading to salutary
eﬀects for the health of children (Majlesi, 2016).
However, improvements in female economic opportunities need not be an unalloyed
8

positive for children’s health. Female export exposure might increase the likelihood of
female employment and this increased demand for women’s time might lead to less time
spent on childcare or substitution of mother’s time for that of other family members (who
might provide lower quality of care). Anderson et al. (2003) note that the likelihood of a
child being overweight is positively associated with their mother’s work hours. Similarly,
Page et al. (2017) ﬁnd that improvements in labor market opportunities for women in
the US is associated with poorer child health.
Evidence of the labor impact of export exposure is provided in Table 4. I estimate
equation (6), separately for males and females. The regressions control for a quadratic
in age, educational attainment, type of residence (urban or rural), year, and district
ﬁxed eﬀects. The sample is restricted to individuals between the ages of 15 and 49.
Regressions use LFS weights and standard errors are clustered at the district level. For
both males and females, female export exposure is positively associated with the likelihood
of being employed. As we would expect, the eﬀect for females is stronger and statistically
signiﬁcant: a one percent increase in female export exposure leads to a 0.17 percentage
point increase in the likelihood of male employment (statistically insigniﬁcant) and a 0.53
percentage point increase in the likelihood of female employment (signiﬁcant at the 5
percent level). The results also suggest a negative impact of male export exposure on
the likelihood of male employment, although the point estimate is insigniﬁcant and much
smaller than the eﬀect for female speciﬁc export exposure.
Table 5 presents baseline results for child health outcomes. Each column is a separate regression. Mother level controls include educational attainment, age, and type
of residence (urban or rural). As a measure of the opportunity cost of women’s time,
I also include an indicator for the mother having worked in the past 12 months. Child
level controls include the child’s age (in months), gender, and birth order. I also include
indicators for the month of interview (to account for the seasonality of certain diseases).
All regressions include year and district ﬁxed eﬀects. The sample is restricted to children
of currently married women between the ages of 15 and 49. Spciﬁcations take sampling
weights into account and standard errors are clustered by district.
The results consistently indicate that female export exposure improves the health
of children. A percentage increase in female exposure leads to a 0.188 standard deviation reduction in the health index (increasing values of the index indicate worse health
outcomes), while a percentage increase in male export exposure leads to a 0.4 standard
deviation increase in the health index (signiﬁcant at the 10 percent level). These results
provide a marked contrast to evidence from the US (Page et al., 2017) which indicates
that female speciﬁc economic growth adversely aﬀects children’s health, whereas male
speciﬁc growth has a positive eﬀect. These ﬁndings are more consistent with evidence
from Mexico, which suggests that female labor demand improves child health while male
9

labor demand has a negative impact (Majlesi, 2016).
The results for the indvidual diseases in Table 5 indicate the strongest impacts for
diarrhea: a percent increase in female export exposure leads to an almost 0.1 percentage
point reduction in the likelihood of diarrhea (signiﬁcant at the 1 percent level). While
the results are not signiﬁcant for fever and ARI, the point estimates on female export
exposure suggest that the likelihood of contracting these diseases is also reduced as a
result of increasing female export exposure
As discussed previously, the eﬀect of female export exposure might vary with the
gender of the child. For instance, we might expect the eﬀect of female export exposure on
the health of female children to be greater than that for male children. This is examined
in Table 6. For each health outcome, I estimate separate regressions for male and female
children. Overall, the pattern is consistent with the baseline results in Table 5. However,
with the exception of fever, the eﬀect of female export exposure appears to be stronger for
male children than female children. For the health index, the eﬀect for males is a reduction
of 0.24 standard deviations as compared to a reduction of 0.13 standard deviations for
female children. For diarrhea, the eﬀect for male children is -0.14 and the eﬀect for female
children is -0.05.
Next, I consider heterogeneity in the impact of export exposure by mother’s educational status. Mothers with higher levels of education might have better knowledge about
managing the health of their children, and we might consequently expect eﬀects to be
stronger for this group. On the other hand, female speciﬁc export exposure might empower mothers with lower levels of education to take greater control over the health of
their children. This might lead to stronger eﬀects for women with lower levels of education.
In Table 7, I estimate eﬀects separately for mothers with no education, primary, and
secondary education or above. Although the estimate is not signiﬁcant for the health
index, the coeﬃcients suggest the strongest impact for women with no education and
primary education. For diarrhea, the eﬀects are the strongest and statistically signiﬁcant
for the no education group, followed by the primary education group.
The foregoing discussion support the voluminous literature that suggests that improvements in female speciﬁc economic opportunities have a beneﬁcial impact on the health of
children. The estimated eﬀects can be regarded as the net result of countervailing income
and substitution eﬀects. Given the fact that I ﬁnd generally positive eﬀects of female
export exposure on health outcomes, it would appear that the income eﬀects dominate.
However, this can only be conjectured since testing for substitution eﬀects directly would
require data on maternal time use.
The complete the analysis, I test for the impact of export exposure on the treatment
received by children, conditional on contracting a particular type of disease. To indicate quality of treatment, I construct an indicator for the child receiving treatment at a
10

trained medical provider. Such treatment denotes both greater investments in resources
as well as time (for instance, children would need to be taken to a hospital). Table 8
presents the results of this analysis. Column (1) represents the likelihood of receiving
treatment conditional on contracting diarrhea, column (2) the likelihood of treatment
for fever conditional on contracting fever, and column (3) the likelihood of treatment for
ARI conditional on reporting symptoms of ARI. Controls include mother’s educational
attainment, age, employment status, and type of residence (urban or rural). Child level
controls include birth order, age, and gender of the child. Also included are ﬁxed eﬀects
for year and district. Standard errors are clustered at the district level and regressions
account for DHS weights.
Table 8 provides further support for the notion that income eﬀects dominate substitution eﬀects. For all three outcomes, female export exposure is positively associated with
the likelihood of receiving treatment at a trained medical provider (although the coeﬃcients for diarrhea and fever are not statistically signiﬁcant). For ARI, I ﬁnd a statistically
signiﬁcant positive impact: a percent increase in exposure leads to a 0.2 percentage point
increase in the likelihood of receiving treatment for ARI at a trained medical provider
(for children who report symptoms of the infection).

3.2. Decision Making
The previous section indicates that female export exposure has positive eﬀects on the
health of children. One possible mechanism underlying these results could be a change
in female decision-making status within the household as a result of improved exposure.
Women’s decision-making status has been previously associated with improvements in
children’s health (Smith et al., 2003). Importantly, this literature also notes that improvements in women’s own health status can translate to improvements in children’s
health status.
To examine this, I consider two relevant decision-making variables in the DHS: decisions about women’s own healthcare and decisions about children’s health. For each
category, I create an indicator for the respondent making decisions by herself and estimate regressions like (6). Table 9 presents the results of this analysis. Each column
represents a separate regression and each regression controls for a linear term in age,
indicators for educational attainment, indicator for type of residence (rural or urban),
district, and year ﬁxed eﬀects. Regressions take DHS weights into account and standard
errors are clustered at the district level. The sample is restricted to currently married
women between the ages of 15 and 49.
The results in Table 9 strongly indicate that for both categories of healthcare decisonmaking, female export exposure has a statistically signiﬁcant positive impact on the likelihood of making autonomous decisions. A percent increase in export exposure leads to
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a 0.09 percentage point increase in the likelihood of making autonomous decisions about
own healthcare and an approximately 0.07 percentage point increase in the likelihood of
autonomous decisions about children’s healthcare. On the other hand, male export exposure lowers the likelihood of autonomous decision-making for these two categories. These
eﬀects are keeping with a large literature that suggests that female labor force opportunities are a positive source for improvements in female empowerment and decision-making
status (e.g. Kagy, 2014).
To account for the possibility that export exposure might aﬀect decision-making
through the employment channel, I also include an indicator for a respondent having
been employed at any time in the 12 months prior to the survey as a control in Table 10.
The results are very similar to those obtained in Table 9. All subsequent decision-making
regressions control for employment status.
The education heterogeneity results for children’s health in Table 7 indicate eﬀects
for women with no education. One possibility is that increasing export exposure might
empower women with lower educational levels to take better control of children’s health.
To test this possibility, Table 11 carries out the decision-making analysis restricting
the sample to women with no education, primary education, and secondary education
and above, respectively. The results support the notion that export exposure and the
attendant improvement in economic opportunities help empower women with lower levels
of education. For own healthcare, the strongest eﬀects are for women with no education
(0.09) and those with secondary education and above (0.11). For children’s healthcare,
the strongest eﬀects are for women with no education, followed by those with secondary
education or above (although this eﬀect is only insigniﬁcant at the 10 percent level). The
results for decisions about children’s healthcare, in particular, lend support to the notion
that export exposure might help women with lower educational levels take control over
the health of their children, which in turn might lead to better health outcomes.

4. Robustness
The analysis discussed thus far includes ﬁxed eﬀects for year and districts. The former
helps control for year speciﬁc factors that aﬀect all districts and the latter controls for
district-speciﬁc factors that are time invariant. However, if there are factors which aﬀect
the outcome which are district-speciﬁc and time-varying and these are correlated with
male and female export exposure, the estimates would be biased. Recall that export
exposure is the interaction of gender speciﬁc employment shares in a district and industry
level total export demand.
To test the robustness of the results to such trends, I run robustness checks with a
number of additional controls: district-level educational shares in 2002 interacted with
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year dummies, as well as district-level male and female employment shares in broad sectors
like agriculture, manufacturing, and services, in 2002, interacted with year dummies.
Table 12 presents robustness checks for the health results in Table 5. Table 13
presents robustness checks for the health treatment results in Table 8. Here too, the
inclusion of the additional controls do not cause drastic diﬀerences in the main results.
Finally, the decision-making robustness check in Table 14, also indicate the stability of
the primary results. These checks indicate the robustness of the main speciﬁcations used
in the analysis.
A ﬁnal set of robustness checks concern the timing of export exposure. Recall that
due to the lack of Bangladesh’s export data for 2014, I use the 2013 exports for the 2014
wave of the DHS. This implies that three waves of the DHS (2004, 2007, and 2011) get
simultaneous export exposure, while the last wave gets lagged exposure. In Tables 1517, I use lagged exposures for all four waves of the DHS as a robustness check. There is
little diﬀerence in the estimated eﬀects.

5. Conclusion
In this paper, I analyze the impact of female-speciﬁc export exposure on decision-making
and child health outcomes in Bangladesh. By using data on the production network of
industries in Bangladesh and a district based exposure measure, I extend the scope of the
analysis beyond the much studied garment industry
The results indicate that female-speciﬁc export exposure has salutary eﬀects on the
health of children (as measured by the likelihood of contracting diarrhea, ARI, and fever).
In addition, conditional on contracting the disease, female speciﬁc export exposure increases the likelihood of treatment at a trained medical provider. These eﬀects indicate
that the positive income eﬀects of export exposure outweigh potential negative substitution eﬀects. Further, the analysis also suggests that these eﬀects are likely to be stronger
for women with lower educational attainment.
One possible mechanism underlying these impacts could be improvements in female
decision-making status within the household, particularly as it relates to decisions about
their own health as well as the health of their children. Female-speciﬁc export exposure
improves the likelihood of autonomous decision-making as it relates to healthcare decisionmaking for women and their children.
Future work in this area should look to deepen our understanding of the mechanisms
through which these eﬀects operate. In addition, it would also be worthwhile to consider
other child health outcomes. One particularly fruitful approach might be to use time-use
data to better understand how export exposure aﬀects the allocation of parental time for
childcare.
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This analysis also has signiﬁcant implications for policymakers. Most policies to alleviate gender inequality in health and employment focus on the individual or groups
of individuals. Thus, policymakers might look to conditional cash transfers to address
inequities in healthcare (Barham, 2011). This work suggests that macroeconomic policies
(like trade policy) can provide a complement to these other developmental approaches
and should deserve careful consideration in eﬀorts to improve human welfare around the
world.
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Figures
Figure 1: Bangladesh exports to the OECD (2002 - 2013)

Notes: Export data from UN Comtrade. Values in billions of US$, deﬂated to 2010 US$
using US CPI. Garments include exports of ready-made garments and knitting.
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Figure 2: Export exposure - Female

Notes: Female export exposure (calculated as described in equation (4)) is the sum of
industry level total export demand (equation (3)), weighted by the industry share of
female employment in a particular district.

Figure 3: Export exposure - Male

Notes: Male export exposure (calculated as described in equation (4)) is the sum of
industry level total export demand (equation (3)), weighted by the industry share of male
employment in a particular district.
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Tables
Table 1: Summary Statistics (DHS Sample)
N
Mean
53,965
0.14
48,038
0.18
53,988
0.75
53,983
0.25

DM - Own Health
DM - Child Health
Rural Residence
Employed past 12 months
Education Level
None
53,985
0.29
Primary (Grades 1 - 5)
53,985
0.30
Secondary + (Grade 6 or up)
53,985
0.41
Age (years)
53,988 30.19
Notes: Summary statistics for currently married females between the ages of 15 and 49.
Data from 2004, 2007, 2011, and 2014 waves of the DHS. DHS sampling weights are
incorporated.
Table 2: Summary Statistics (DHS Child Sample)
Male
Female
N
Mean
N
Mean
Diarrhea
14,068 0.07 13,538 0.06
Diarrhea Treatment
964
0.23
808
0.25
ARI
14,068 0.09 13,538 0.08
ARI Treatment
1312
0.30
1067
0.25
Fever
14,068 0.38 13,538 0.37
Fever Treatment
5357
0.27
5050
0.24
Health Index
14,068 0.02 13,538 -0.02
Birth order
14,068 2.46 13,538 2.48
Age (months)
14,068 29.58 13,538 29.65
Notes: Summary statistics based on children of currently married mothers between the
ages of 15 and 49. Data from 2004, 2007, 2011, and 2014 waves of the DHS. DHS sampling
weights are incorporated. Treatment variables (diarrhea, ARI, and fever) are conditional
on contracting the disease.
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Table 3: Summary Statistics (LFS Sample)
Male
N
Mean
136,671 0.81
136,671 29.77

Female
N
Mean
140,813 0.35
140,813 29.57

Employed
Age (years)
Education Level
None
136,582 0.27 140,781 0.34
Primary (Grades 1 - 5)
136,582 0.23 140,781 0.23
Secondary + (Grade 6 or up) 136,582 0.50 140,781 0.44
Urban Residence
136,671 0.27 140,813 0.27
Marital Status
Married
136,668 0.63 140,809 0.80
Separated
136,668 0.01 140,809 0.04
Single
136,668 0.36 140,809 0.16
Notes: Summary statistics for individuals between the ages of 15 and 49. Data from 2005,
2010, and 2013 waves of the LFS. LFS sampling weights are incorporated.
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Table 4: Impact of export exposure on employment
Export exposure - Female
Export exposure - Male
Observations

Female
0.526**
(0.262)
-0.129
(0.325)
140,777

Male
0.172
(0.112)
-0.0117
(0.0977)
136,581

Notes: Sample contains LFS data for years 2005, 2010, and 2013. Analysis is restricted to
individuals between 15 and 49 years of age. Controls include a quadratic in age, indicators
for education level and marital status, as well as an indicator for urban/rural residence,
as well as year and district ﬁxed eﬀects. Regressions are weighted using LFS sampling
weights and standard errors are clustered at the district level. *** p<0.01, ** p<0.05, *
p<0.1.
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Table 5: Impact of export exposure on child health
Export exposure - Female
Export exposure - Male
Observations

Health Index
-0.188**
(0.0811)
0.424*
(0.221)
27,601

Diarrhea
-0.0995***
(0.0245)
0.163
(0.101)
27,601

Fever
ARI
-0.00580 -0.0412
(0.0313) (0.0437)
0.118
0.101
(0.141)
(0.112)
27,601
27,601

Notes: Sample contains DHS data for years 2004, 2007, 2011, and 2014. Analysis restricted to children of currently married females between 15 and 49 years of age. Child
level controls include birth order, gender, and age (in months). Mother level controls
include age, educational attainment, employment status, and indicator for urban/rural
residence. Each speciﬁcation includes ﬁxed eﬀects for interview month, year, and district.
Regressions are weighted by DHS sampling weights and standard errors are clustered at
the district level. *** p<0.01, ** p<0.05, * p<0.1.
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Table 6: Impact of export exposure on child health: Gender Heterogeneity
Health
Male
Export exposure - Female -0.244**
(0.0926)
Export exposure - Male
0.628**
(0.245)
Observations
14,065

Index
Female
-0.134
(0.112)
0.196
(0.309)
13,536

Diarrhea
Male
Female
-0.142*** -0.0548**
(0.0343)
(0.0253)
0.299**
0.0200
(0.122)
(0.113)
14,065
13,536

Fever
Male
Female
0.0476
-0.0618
(0.0365) (0.0534)
0.0501
0.159
(0.145) (0.198)
14,065
13,536

ARI
Male
Female
-0.0697 -0.0146
(0.0447) (0.0560)
0.157
0.0503
(0.119) (0.145)
14,065
13,536

Notes: Sample contains DHS data for years 2004, 2007, 2011, and 2014. Analysis restricted to children of currently married females between 15 and 49 years of age. Child
level controls include birth order and age (in months). Mother level controls include
age, educational attainment, employment status, and indicator for urban/rural residence.
Each speciﬁcation includes ﬁxed eﬀects for interview month, year, and district. Regressions are weighted by DHS sampling weights and standard errors are clustered at the
district level. *** p<0.01, ** p<0.05, * p<0.1.
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Table 7: Impact of export exposure on child health: Education Heterogeneity
Health Index
Export Exposure - Female
-0.197
(0.131)
Export Exposure - Male
0.846*
(0.485)
Observations
6,426
Health Index
Export Exposure - Female
-0.207*
(0.112)
Export Exposure - Male
0.415
(0.307)
Observations
8,285
Health Index
Export Exposure - Female
-0.146**
(0.0614)
Export Exposure - Male
-0.0657
(0.259)
Observations
12,890

None
Diarrhea
Fever
-0.149*** 0.0925*
(0.0430)
(0.0540)
0.391**
0.346*
(0.151)
(0.181)
6,426
6,426
Primary
Diarrhea
Fever
-0.0965*** -0.0600
(0.0284)
(0.0664)
0.158
-0.0473
(0.162)
(0.203)
8,285
8,285
Secondary +
Diarrhea
Fever
-0.0505** -0.0320
(0.0246)
(0.0550)
-0.0904
0.0160
(0.121)
(0.238)
12,890
12,890

ARI
-0.0484
(0.0570)
0.0645
(0.215)
6,426
ARI
-0.0289
(0.0612)
0.196
(0.141)
8,285
ARI
-0.0463
(0.0416)
0.0389
(0.129)
12,890

Notes: Sample contains DHS data for years 2004, 2007, 2011, and 2014. Analysis restricted to children of currently married females between 15 and 49 years of age. Child
level controls include birth order, gender, and age (in months). Mother level controls include age, employment status, and indicator for urban/rural residence. Each speciﬁcation
includes ﬁxed eﬀects for interview month, year, and district. Regressions are weighted by
DHS sampling weights and standard errors are clustered at the district level. *** p<0.01,
** p<0.05, * p<0.1.
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Table 8: Impact of export exposure on treatment
Export exposure - Female
Export exposure - Male
Observations

Diarrhea
0.0693
(0.127)
0.0442
(0.482)
1,771

Fever
0.0219
(0.0528)
0.241
(0.192)
10,405

ARI
0.212**
(0.0993)
-0.503
(0.398)
2,379

Notes: Sample contains DHS data for years 2004, 2007, 2011, and 2014. Analysis restricted to children of currently married females between 15 and 49 years of age. Treatment conditional on contracting the disease. Child level controls include birth order,
gender, and age (in months). Mother level controls include age, educational attainment,
employment status, and indicator for urban/rural residence. Each speciﬁcation includes
ﬁxed eﬀects for year and district. Regressions are weighted by DHS sampling weights and
standard errors are clustered at the district level. *** p<0.01, ** p<0.05, * p<0.1.
Table 9: Impact of export exposure on decision-making
Own Health
Export exposure - Female 0.0896***
(0.0288)
Export exposure - Male
-0.256**
(0.116)
Observations
53,962

Child Health
0.0662**
(0.0309)
-0.104
(0.128)
48,035

Notes: Sample contains DHS data for years 2004, 2007, 2011, and 2014. Analysis restricted to currently married females between 15 and 49 years of age. Controls include
age, educational attainment, and indicator for urban/rural residence. Each speciﬁcation
includes year and district ﬁxed eﬀects. Regressions are weighted by DHS sampling weights
and standard errors are clustered at the district level. *** p<0.01, ** p<0.05, * p<0.1.
Table 10: Impact of export exposure on decision-making - Controlling for employment
status
Own Health
Export exposure - Female 0.0947***
(0.0294)
Export exposure - Male
-0.280**
(0.117)
Observations
53,958

Child Health
0.0717**
(0.0310)
-0.128
(0.129)
48,031

Notes: Sample contains DHS data for years 2004, 2007, 2011, and 2014. Analysis restricted to currently married females between 15 and 49 years of age. Controls include
age, educational attainment, employment status, and indicator for urban/rural residence.
Each speciﬁcation includes year and district ﬁxed eﬀects. Regressions are weighted by
DHS sampling weights and standard errors are clustered at the district level. *** p<0.01,
** p<0.05, * p<0.1.
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Table 11: Impact of export exposure on decision-making - Education Heterogeneity
None
Own Health Child Health
Export Exposure - Female
0.0938*
0.0939**
(0.0497)
(0.0424)
Export Exposure - Male
-0.280
-0.281
(0.256)
(0.175)
Observations
14,727
13,923
Primary
Own Health Child Health
Export Exposure - Female
0.0730**
0.0367
(0.0356)
(0.0445)
Export Exposure - Male
-0.228
0.0163
(0.141)
(0.186)
Observations
16,026
14,719
Secondary +
Own Heath Child Health
Export Exposure - Female
0.109***
0.0677*
(0.0380)
(0.0360)
Export Exposure - Male
-0.322**
-0.0577
(0.141)
(0.175)
Observations
23,205
19,389
Notes: Sample contains DHS data for years 2004, 2007, 2011, and 2014. Analysis restricted to currently married females between 15 and 49 years of age. Controls include
age, employment status, and indicator for urban/rural residence. Each speciﬁcation includes year and district ﬁxed eﬀects. Regressions are weighted by DHS sampling weights
and standard errors are clustered at the district level. *** p<0.01, ** p<0.05, * p<0.1.

Table 12: Child Health Robustness: District Shares
Export exposure - Female
Export exposure - Male
Observations

Health Index
-0.208**
(0.0826)
0.455*
(0.251)
27,601

Diarrhea
-0.105***
(0.0289)
0.174*
(0.104)
27,601

Fever
0.0158
(0.0304)
0.0370
(0.139)
27,601

ARI
-0.0641
(0.0473)
0.163
(0.128)
27,601

Notes: Table 12 recreates the analysis in Table 5 with the inclusion of district employment
shares in 2002 in broad industries interacted with year indicators and district education
shares in 2002 interacted with year indicators. *** p<0.01, ** p<0.05, * p<0.1.
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Table 13: Treatment Robustness: District Shares
Diarrhea
Export exposure - Female
0.0436
(0.106)
Export exposure - Male
-0.128
(0.494)
Observations
1,771

Fever
ARI
0.00209 0.230**
(0.0524) (0.112)
0.299
-0.771*
(0.197) (0.395)
10,405
2,379

Notes: Table 13 recreates the analysis in Table 8 with the inclusion of district employment
shares in 2002 in broad industries interacted with year indicators and district education
shares in 2002 interacted with year indicators. *** p<0.01, ** p<0.05, * p<0.1.
Table 14: Decision-Making Robustness: District Shares
Own Health
Export exposure - Female
0.0712**
(0.0314)
Export exposure - Male
-0.0568
(0.153)
Observations
53,958

Child Health
0.0916***
(0.0304)
-0.0706
(0.145)
48,031

Notes: Table 14 recreates the analysis in Table 10 with the inclusion of district employment shares in 2002 in broad industries interacted with year indicators and district
education shares in 2002 interacted with year indicators. *** p<0.01, ** p<0.05, * p<0.1.
Table 15: Child Health Robustness: Lagged Exports
Health Index
Export exposure - Female
-0.182**
(0.0799)
Export exposure - Male
0.422**
(0.189)
Observations
27,601

Diarrhea
-0.111***
(0.0233)
0.144
(0.0906)
27,601

Fever
ARI
0.0207
-0.0380
(0.0360) (0.0470)
0.0707
0.150
(0.152) (0.0945)
27,601
27,601

Notes: Table 15 recreates the analysis in Table 5 with lagged export values. *** p<0.01,
** p<0.05, * p<0.1.
Table 16: Treatment Robustness: Lagged Exports
Diarrhea
Export exposure - Female 0.00160
(0.121)
Export exposure - Male
-0.0125
(0.623)
Observations
1,771

Fever
0.0257
(0.0620)
0.152
(0.216)
10,405

ARI
0.185**
(0.0917)
-0.560
(0.363)
2,379

Notes: Table 16 recreates the analysis in Table 8 with lagged export values. *** p<0.01,
** p<0.05, * p<0.1.
28

Table 17: Decision-Making Robustness: Lagged Exports
Export exposure - Female
Export exposure - Male
Observations

Own Health
0.0972***
(0.0289)
-0.251***
(0.0915)
53,958

Child Health
0.0876***
(0.0321)
-0.116
(0.123)
48,031

Notes: Table 17 recreates the analysis in Table 10 with lagged export values. *** p<0.01,
** p<0.05, * p<0.1.

29

Does Informal Employment Respond to Growth Opportunities?
Trade-Based Evidence from Bangladesh
Prodyumna Goutam, Italo A. Gutierrez, Krishna B. Kumar and Shanthi Nataraj∗
June 29, 2017

Abstract
Informal employment accounts for the majority of employment in many developing countries, yet its relevance to growth, and its links with the formal sector, remain
poorly understood. A widely held view is that informality eventually gives way to
formality as countries develop. In this paper, we examine the eﬀects of growth opportunities - in the form of export-induced demand in Bangladesh - on four types of
employment: formal, casual, unpaid, and self-employment. At an aggregate level,
export-induced demand increases the levels of all four types of employment. We also
conduct a district-level analysis, constructing a shift-share measure of trade exposure
that relies on national, industry-level variation in exports, coupled with pre-existing,
district-level shares of employment by industry. We ﬁnd that the direct impact of
trade is to increase labor force participation and formal employment. When we
also include the indirect impacts of trade, in the form of induced demand through
supply chain linkages, we ﬁnd an even larger impact on labor force participation.
The results also suggest that trade triggers an immediate increase in both formal
and casual employment, as well as a longer-run increase in self-employment. We
conclude that labor response to growth opportunities such as trade is not limited to
formal employment, and a more nuanced understanding of informality in the growth
process is needed.
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Introduction

The informal sector accounts for a substantial fraction of overall employment in many
developing countries (LaPorta and Shleifer 2014). The informal sector is generally characterized not only by small size (the average formal ﬁrm has 126 employees, compared with
4 for informal ﬁrms), but informal ﬁrms are also substantially less productive (LaPorta
and Shleifer 2008).
The cross-country evidence suggests that as per-capita income rises, the share of informality falls (LaPorta and Shleifer 2014). Several recent studies show that one important
driver of such a shift away from informality can be increasing openness to trade. Theoretically, an increase in trade induces the the least productive ﬁrms to exit and reallocates
market share towards the most productive ﬁrms (Melitz 2003). In keeping with this theory, we would expect trade to induce exit among informal ﬁrms - which are typically the
smallest and least productive - and a reallocation towards larger, more productive and
formal ﬁrms.
However, the empirical evidence on this relationship is mixed. Recent evidence from
Vietnam demonstrates that reductions in export tariﬀs caused a reallocation of workers
away from household business enterprises towards the formal sector (McCaig and Pavcnik 2014). In contrast, Bosch et al. (2007) ﬁnd little evidence of a link between trade
liberalization in Brazil and informality. Similarly, Goldberg and Pavcnik (2003) ﬁnd no
impact of import tariﬀ reductions in Brazil on informal employment and weak eﬀects in
Colombia.
This mixed evidence suggests that the link between trade and informality is nuanced
and might vary based based on the speciﬁc circumstances - including not only the institutional and economic conditions present in the country but also the way in which
informality manifests in that country. In Latin America, for example, informality is often
characterized by workers who are hired without a work permit, and therefore are not entitled to certain beneﬁts (see, for example, Goldberg and Pavcnik 2003). In South Asia,
however, informality is often deﬁned in terms of the size of the ﬁrm (e.g., Nataraj 2011),
or by whether the ﬁrm is registered with government authorities (McCaig and Pavcnik
2014).
In this study, we examine the link between exports and informality in Bangladesh.
Bangladesh presents an important context for examining the link between trade and informality: the economy has been transformed by growth in the export oriented ready-made
garments industry (Heath and Mobarak 2015). At the same time, there has been little
change in the share of formal employment during a period of substantial export growth.
In this context, informality is multi-faceted. From a ﬁrm perspective, registration with
municipal authorities, to obtain a trade license, is common, but registration with central
authorities - for example, Certiﬁcates of Incorporation - is rare (Zohir and Choudury
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2012). From a worker perspective, the beneﬁts that employees receive are correlated with
the types of ﬁrms they work for, but vary substantially (Gutierrez et al. 2017).
Given the imperfect correlation of worker beneﬁts and ﬁrm registration in the Bangladeshi
context, we focus on informality in terms of employment rather than ﬁrms. Our focus is on
the response of the types of employment to growth opportunities, irrespective of the type
of ﬁrms in which workers are employed. We deﬁne employment in terms of four categories
derived from the Bangladesh Labour Force Survey (LFS): formal (regular paid employees),
casual (day laborers, casual workers, apprentices, and domestic workers), self-employed
(including own-account workers), and unpaid workers (typically family members working
in household businesses). We consider regular paid employees to be formal, and the other
three categories as informal.
Figure 1 plots the share of employment in each category against Bangladeshi exports to
the OECD. Between 2002 and 2010, exports more than doubled in real terms. Across the
same time period, the formal share of employment remained almost constant at around
15 percent. Between 2010 and 2013, exports continued to rise, and during this period
the share of formal employment did increase substantially, to about 23 percent. Nonetheless, employment remained concentrated among self-employment and unpaid employment,
which together accounted for 60 percent of the workforce.
We use detailed labor force data from the Bangladesh LFS, a nationally representative survey, from 2002, 2005, 2010 and 2013 and trade data on Bangladesh’s exports to
the Organisation for Economic Co-operation and Development (OECD) countries from
UN Comtrade, to examine the link between export-driven growth and informal employment.1 We begin with an industry-level analysis, and examine the relationship between
Bangladesh’s exports and employment in each of the four employment categories (formal,
casual, unpaid and self employment). This analysis examines the aggregate level of employment in each category, as well as the probability that an individual is employed in
each category, conditional on being employed in a particular industry.
A central empirical challenge in studying the impact of trade on labor markets is the
construction of a plausibly exogenous measure of exposure to trade. A number of studies
have used industry-level tariﬀ changes as an exogenous source of variation.2 While tariﬀ
changes can be a useful tool for causal identiﬁcation, these studies identify the impact of
trade policy on labor markets. Our focus in this paper is on the actual outcomes of trade:
the observed exports from Bangladesh to other countries. Presumably, observed exports
depend on factors other than trade policy, for instance, the performance of the global
economy. Given our focus on employment response to the growth opportunities a country
1

We focus on exports to the OECD since the OECD represents the main destination for Bangladeshi
exports. UN Comtrade data indicates that for the time period we study, the OECD constituted close to
90 percent of Bangladesh’s world exports.
2
Some examples include Topalova (2007), Topalova (2010) and McCaig and Pavcnik (2014). For a
recent review of this literature, see Goldberg and Pavcnik (2016).
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actually experiences, the outcome measure is appropriate for our case. We therefore seek
alternate approaches to pin down causality.
One concern with using actual export values is that they will likely be endogenous in
a regression of labor market outcomes on exports. That is, sectors with a higher degree
of formal employment could be preferentially experiencing higher exports. This could
happen if the importing countries ﬁnd it easier to trade with more formal sectors, or if,
in response to domestic political and social pressures, they explicitly target their imports
toward more formal sectors where employees receive more beneﬁts. The Bangladeshi
government could also be promoting more formal sectors abroad and providing them with
support to increase their exports. To address this potential endogeneity, we construct an
instrumental variable for Bangladeshi exports based on international trade patterns. In
particular, a suitable instrument for Bangladeshi exports should reﬂect demand factors in
destination markets but should be independent of Bangladeshi supply-side factors, such as
formality. We use Indian exports to the OECD as an instrument for Bangladeshi exports
to the OECD. Variation across sectors in Indian exports should reﬂect demand patterns
in OECD markets and should predict cross-sector variation in exports from Bangladesh to
the OECD. At the same time, this instrument would be unaﬀected by supply-side shocks
in Bangladesh.
An additional consideration in examining the impact of exports on labor market outcomes is to account for the eﬀect that export expansion in a particular industry could
have on other industries through inter-industry linkages. To take a simple example, an
expansion of exports in the ready-made garments industry in Bangladesh not only increases demand for garments but also for industries that provide inputs to garments such
as cotton and transportation. More generally, these inter-industry linkages can play a
signiﬁcant role in propagating sector-speciﬁc shocks throughout an economy (Acemoglu
et al. 2012). Consequently, it is important to take these linkages into account when
examining the impact of exports on labor markets, as they can also be quite large in
magnitude (Acemoglu et al. 2014). Furthermore, a beneﬁt of considering inter-industry
linkages is that it allows us to take into account non-traded sectors, which themselves do
not export but have supply links to exporting sectors. This allows for a more comprehensive examination of the labor market eﬀects of exports rather than focusing solely on
traded sectors. In our industry-level analysis, we account for these spillover eﬀects using
the the Input-Output (IO) matrix for Bangladesh, and examine the eﬀect of what we call
total export demand - equal to direct demand from exporting sectors, as well as eﬀects
that are induced through supply chain links - on employment.
At the industry level, we ﬁnd that a rising tide lifts all boats - that is, export demand
increases employment levels across the board. A 1 percent increase in export demand
increases formal employment by 0.3 percent, casual employment by 0.2 percent, unpaid
employment by 0.5 percent and self employment by 0.6 percent. When examining the
4

probability that any given individual belongs to a particular category of employment
(conditional on employment in a speciﬁc industry), we ﬁnd that exports are associated
with a relative decrease in the probability of working in casual employment. By construction, this decrease must be associated with increases in the probability of other types of
employment. Most of the decrease in casual employment appears to be associated with
an increase in formal employment, with the remainder split between unpaid and selfemployment, although the results are not statistically signiﬁcant. The conclusion that
response to growth opportunities such as trade is not limited to formal employment is
already evident from these results.
A key limitation of the industry-level analysis is that it is conditional on employment
- critically, that means we cannot examine whether trade aﬀects the extensive margin of
employment, which may be particularly important for women in the Bangladeshi context.
We therefore also construct a Bartik-style instrument, which measures each district’s
exposure to trade, by interacting national industry-level trade in a given year, with the
district’s pre-existing (2002) share of employment in that industry. This measure allows
us to examine the short- and medium-term employment response to shocks in both direct
and total export demand, and also allows us to examine how trade aﬀects the extensive
margin of employment.
Consistent with previous studies, we ﬁnd that an increase in direct trade exposure
contemporaneously increases labor force participation, especially among women, and that
most of this increase is driven by formal employment. A key contribution of our work is to
show that when we consider total trade exposure, the increase in labor force participation
almost doubles, and employment shifts not only towards formal but also towards casual
employment. In the year in which the trade shock hits, we ﬁnd a move away from
self-employment. However, using lagged trade we can also study dynamic eﬀects, and
over time, the eﬀect of the trade shock on formal employment fades, particularly for
men. In addition, we ﬁnd an increased probability of self-employment, and a decreased
probability of casual employment, among both men and women. And, while the labor
force participation eﬀects are attenuated over time for men, they appear to persist for
women. As with the industry-level results, we draw the conclusion that the response to
growth opportunities such as trade is not conﬁned to formal employment.
These results speak to a long standing debate on what the informal sector actually
represents. The traditional view (e.g. Harris and Todaro 1970, Fields 1975, Chandra
and Khan 1993) regards the informal sector as a holding ground for workers shut oﬀ from
formal sector jobs. An implication of this view is that as an economy develops and the pool
of formal sector jobs expands, we should see a transition away from informality towards
formality. Indeed, the results of McCaig and Pavcnik (2014) suggest that this might
hold in the case of Vietnam. An alternative view (e.g. Fajnzylber et al. 2006, Bennett
and Estrin 2007) characterizes the informal sector as allowing entrepreneurship, providing
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ﬂexible work hours/locations and providing supply links to the formal sector. This view
predicts that the informal sector will continue to exist (and perhaps even thrive) as the
economy develops. As mentioned above, our focus is on the type of employment rather
than the ﬁrm, but our results are consistent with this alternative view of informality.
Recent empirical evidence indicates that self employment need not be regarded as
employment of last resort. For instance, Falco and Haywood (2016) examine the rise in
self-employment in Ghana between the years 2004 and 2011. They ﬁnd that the returns
to skills (both observable and unobservable) in self-employment have increased relative to
wage employment. In addition, they ﬁnd that over time, physical and human capital have
increased among self-employed workers. Our results are also consistent with the interpretation that export growth might soften capital constraints and allow more individuals to
engage in self-employment activities. Capital constraints have repeatedly been identiﬁed
as of the primary barriers to entrepreneurship (Blanchﬂower and Oswald 1998).
Overall, our results point to a more nuanced view of the informal sector, and support
the idea that some types of informal employment may grow as the economy expands.
This ﬁnding is consistent with previous work by Günther and Launov (2012), who ﬁnd
considerable heterogeneity within what is generally considered the informal sector: using
data from Cote d’Ivoire, they note that around half the country’s informal sector comprises
those who are voluntarily self-employed. As our results suggest, it could be the case that
the opportunities generated as a result of increased export demand allows more individuals
to become self-employed.
The rest of the paper is organized as follows: Section 2 describes our empirical strategy,
Section 3 describes our data, Section 4 presents results and Section 5 concludes with a
discussion.

2

Empirical Strategy

In this section, we lay out the empirical strategy that we use in both the industry-level
and district-level analyses. We begin by describing how we use supply chain linkages
in the industry-level analysis to construct a measure of total export demand. We then
present our main industry-level speciﬁcation, and subsequently turn to the district-level
analysis.

2.1

Supply Chain Linkages

We begin by formalizing the simple intuition that an increase in export demand in one
sector propagates to other sectors of the economy. Consider the following example: an
increase in demand for ready made garments exports from Bangladesh naturally increases
demand for garment output. It also increases output demand for sectors upstream from
6

the garments industry. So, increased export demand might result in increased demand
for cotton, cloth dying and transportation. These upstream eﬀects, in turn, produce their
own linked eﬀects. Thus, increased demand for cotton (or cloth dying or transportation)
creates its own series of demand for other industries’ output. This chain of eﬀects can be
conveniently summarized through the Leontief inverse.
To construct the Leontief inverse, we begin with the input-output (IO) matrix for the
economy. Consider a simple example of an IO matrix for a three sector economy:
Activity L Activity M Activity N
Commodity L
a11
a12
a13
Commodity M
a21
a22
a23
Commodity N
a31
a32
a33
Value Added
v1
v2
v3

This matrix tells us that one unit of industry M’s output requires a12 units of industry
L’s output, a22 units of its own output and a32 units of industry N’s output. On top
of these intermediate inputs, industry M adds v2 units of value added. By construction,
since we are considering one unit of industry M’s output, a12 + a22 + a32 + v2 = 1.
Using such a matrix, we can write down the relationship between output, intermediate
demand and ﬁnal demand. Let Y represent the output vector, B a square IO matrix of
the form discussed above without the value-added row, and D, the ﬁnal demand vector.
Y can then be written as the sum of intermediate demand BY and ﬁnal demand D. The
intermediate demand term represents the demand for a sector’s output emanating from
the other sectors of the economy. Consequently, output can be characterized as:
Y = (I − B)−1 D

(1)

where I is the identity matrix and the term (I − B)−1 is the Leontief inverse, which
captures the chain of eﬀects among linked industries.
For our analysis, we separate ﬁnal demand into two components: domestic demand
(Dom) and export demand (Exp). This implies:
Y = (I − B)−1 Dom + (I − B)−1 Exp

(2)

The term (I − B)−1 Exp provides the total export demand. We can represent exports
Exp as an N × 1 matrix where each element ei represents Bangladesh’s exports from
sector i. The Leontief inverse is an N × N matrix where each element αij represents
the proportion of industry j  s output that is provided by industry i. Thus, the product
(I − B)−1 Exp is an N × 1 matrix of the following form:
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⎡

α11 e1 + α12 e2 + ... + α1N eN

⎢
⎢ α21 e1 + α22 e2 + ... + α2N eN
(I − B) Exp = ⎢
..
⎢
.
⎣
αN 1 e1 + αN 2 e2 + ... + αN N en
−1

⎤
⎥
⎥
⎥
⎥
⎦

(3)

Each row of this matrix represents a sector and the summation provides the total export demand for that sector. It is constituted of a direct component (αii ei ) representing
demand for sector i s output as a consequence of sector i’s exports and an indirect compo
nent (( j αij ej ) − αii ei , for each i) representing demand for sector i’s output emanating
from exports from other sectors.
The direct component for a given sector will be close to but not the same as the actual
export value. This is because it will include both the initial export amount as well as
the additional demand created by a sector for its own output (captured by the aii s in
the above table). This becomes intuitive if one views each sector at the two-digit level,
comprising sectors at ﬁner levels that use each other’s outputs as inputs in their own
production. In other words, the αii s in Equation 3 would typically be slightly greater
than one. In Section 3, we provide a more concrete example based on Bangladeshi data.
In the following sections, we examine the relationship between the direct component,
as well as total demand (direct plus indirect), on employment.

2.2

Industry-Level Speciﬁcation

Our central interest is in examining the impact of export driven growth on employment
outcomes. This can be motivated by considering how output by industry j at time t leads
to a derived demand for employment in that industry:
Empjt = α + β1 Yjt + εjt

(4)

As noted in Equation 2, Yjt consists of a domestic demand component and an exportdemand component: (I − B)−1 Dom and (I − B)−1 Exp. Our focus is on the vec= (I − B)−1 Exp, which represents the total demand eﬀect of
tor T otDemBGDexpOECD
t
Bangladesh’s exports to the OECD.
This leads to the empirical speciﬁcation we use, which examines the relationship be,
tween total OECD export demand for industry j in industry group m, T otDemBGDexpOECD
jmt
T ype
and the (natural log of the) level of employment Empjmt , where
T ype  {f ormal, casual, unpaid, self − employment}:
ype
= α + β1 T otDemBGDexpOECD
+ αt + δm + εjmt
EmpTjmt
jmt

(5)

, is the jth element of T otDemBGDexpOECD
,
The key explanatory variable, T otDemBGDexpOECD
t
jmt
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which is calculated by multiplying the vector of Bangladeshi exports to the OECD at
time t with the Leontief inverse calculated from the Bangladeshi I-O table. We control
for shocks that are common to each year (αt ). Given that most Bangladeshi exports are
restricted to a few industries, the main variation in our industry-level data comes from the
cross-sectional variation in exports across industries, rather than the within-industry variation in exports over time. Therefore, we include dummies for 8 broadly deﬁned industry
groups (e.g., agriculture, forestry, manufacturing), δm . Our identiﬁcation strategy - which
we describe in detail below - does not rely on variation in exports within each individual
sector, but rather on exogenous variation across industries in total export demand.
is potentially endogenous in Equation 5. For instance, due to
T otDemBGDexpOECD
jmt
social or political pressures, OECD countries might choose to import more from sectors
which have higher formal employment and provide a broad array of employee beneﬁts,
which would generate reverse causality between employment in a particular category and
exports. Alternatively, sector-speciﬁc unobservables might confound our results. To take
a simple example, Bangladesh has built up a substantial amount of capital (human as
well as physical) for making garments. This pre-existing capital could aﬀect exports to
the OECD and also drive the domestic volume of production, both of which would aﬀect
employment.
To address these challenges, we construct an instrumental variable, drawing on the
fact that OECD imports from Bangladesh, while inﬂuenced by supply-side factors in
Bangladesh, would primarily reﬂect OECD’s demand preferences. To isolate the demandside eﬀects, we use India’s exports to the OECD - interacted with the Leontief inverse
of India’s IO table - as an instrument for total OECD export demand for Bangladeshi
goods.3
Our ﬁrst stage is therefore given by:
DexpOECD
T otDemBGDexpOECD
= β1 T otDemIN
+ τt + δm + εjmt
jmt
jmt

(6)

is the jth element of T otDemBGDexpOECD
= (I−B BGD )−1 ExpBGD
where T otDemBGDexpOECD
t
jmt
DexpOECD
DexpOECD
and T otDemIN
is the jth element of T otDemIN
= (I−B IN D )−1 ExpIN D .
t
jmt
We estimate Equations 5 and 6 to study the eﬀect of total export demand on employment levels in each of our four categories of interest. Standard errors are clustered at the
industry level.
In addition to the industry level analysis, we also examine the impact of exportdriven demand on the probability that an individual is employed in a particular category,
conditional on being employed in a particular industry:
T ype
= β1 T otDemBGDexpOECD
+ Xi + τt + δm + εijmt
P rijmt
jmt
3

(7)

Acemoglu et al. (2014) use a similar intuition: to instrument for Chinese exports to the US, they use
exports from China to a set of high income countries other than the United States.
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T ype
where P rijmt
is equal to 1 if an individual who works in industry j (in industry group m) at

time t, is working in employment category, T ype. In these individual level speciﬁcations,
we also include a vector of individual level controls Xi (gender, age and age squared,
education level, marital status). As in the industry-level regressions, standard errors are
clustered by industry.4

2.3

District-Level Speciﬁcation

The industry-level analysis outlined above suﬀers from three key limitations. First, we
can only measure the relationship between industry-level exports and the probability of
employment in a particular sector, conditional on the individual working in that industry.
That is, we cannot examine the extent to which exports aﬀect the extensive margin of employment. Second, given the relatively limited number of industries in which Bangladesh
has substantial exports, we cannot separately identify the employment eﬀects of direct
export demand versus total export demand (which include the supply-chain eﬀect captured by the Leontief inverse). Third, again given the limited number of industries that
exhibit substantial exports, we do not have suﬃcient power to detect the dynamic impact
of export shocks on employment, and the identiﬁcation at the industry level comes from
the cross-section. In that sense, we can think of the industry-level results as representing
a long-run relationship between exports and employment type.
To overcome these challenges, we turn to an analysis at the zila (district) level. This
analysis is based on a Bartik-style measure of trade exposure, which exploits changes in
export-induced demand over time, coupled with pre-existing employment in a zila. We
construct measures of direct and total trade exposure for zila k at time t as follows:
direct
=
zkt

direct
total
, zkt
sjk ln Yjkt
=
j

total
sjk ln Yjkt

(8)

j

where sjk is employment in industry j in zila k, divided by total employment in zila k, in
the base year (2002):
sjk

Emp2002
jk

=
2002
j Empk

(9)

direct
total
and Yjkt
represent the jth elements of the vectors Yktdirect and Ykttotal , respectively,
Yjkt
which give the direct and total demand induced in zila k by national exports of industry
j in year t (Ejt ).
If we use the national exports E without modiﬁcation in calculating the Y s, we will
4
For age, we create 5 age groups deﬁned as follows: 15 to 29, 30 to 44, 45 to 59, 50 to 75 and 75 and
above. Similarly, we create 5 categories of educational attainment: no education, grades 1 to 5, grades 6
to 9, secondary to intermediate (i.e. grades 10 to 12) and college graduate and above. Our indicators for
marital status include categories for being married, separated or single.
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be assuming that the trade exposure is uniform across zilas. However, this is unlikely
to be true. Recall our aim is to capture export exposure via supply-chain linkages. For
instance, even though transportation is a non-traded sector, we would like to capture the
eﬀect on transportation induced by exports in the garment sector. At the same time,
we do not want to give credit for the transportation sector in a zila where there is no
garment (or other exporting) sector, since the eﬀect on the non-traded sector is likely to
be localized. If we use the national exports uniformly across zilas this is exactly what we
would be doing. To avoid this, we deﬁne θjk to capture how large a role zila k plays in
industry j in 2002:
Emp2002
jk
θjk = 
2002
Emp
j
k

(10)

direct
total
We then deﬁne Yjkt
and Yjkt
as:

⎡

Yktdirect

⎢
⎢
⎢
⎢
=⎢
⎢
⎢
⎣

Y1kt
Y2kt
Y3kt
..
.
Yjkt

⎤

⎡

⎥ ⎢
⎥ ⎢
⎥ ⎢
⎥ ⎢
⎥=⎢
⎥ ⎢
⎥ ⎢
⎦ ⎣

θ1k E1t
θ2k E2t
θ3k E3t
..
.

⎤

⎡

⎥
⎢
⎥
⎢
⎥
⎢
⎥
⎢
⎥ , Ykttotal = ⎢
⎥
⎢
⎥
⎢
⎦
⎣

θjk Ejt

Y1kt
Y2kt
Y3kt
..
.

⎤

⎡

⎥
⎢
⎥
⎢
⎥
⎢
⎥
⎢
−1
⎥ = (I − B) × ⎢
⎥
⎢
⎥
⎢
⎦
⎣

Yjkt

θ1k E1t
θ2k E2t
θ3k E3t
..
.

⎤
⎥
⎥
⎥
⎥
⎥
⎥
⎥
⎦

(11)

θjk Ejt

The inclusion of θjk weights ensures that we assign trade shocks to zilas in proportion
to the importance of each exporting industry in that zila. To return to the above example,
if there is a zila with no employment in the garment industry, but substantial employment
in transportation, θjk will be 0 for the garment industry, and no credit will be given from
additional garment exports to the transportation industry in that zila.
Armed with the variables we construct above, we estimate the following relationship
between direct OECD demand for exports and probability of employment:
T ype
direct
= β1 zkt
+ Xi + αk + αt + εikt
P rikt

(12)

and between total OECD demand for exports and employment:
T ype
total
= β1 zkt
+ Xi + αk + αt + εikt
P rikt

(13)

where αk and αt represent zila and year dummies. In both cases, in addition to the four employment categories discussed earlier, there is now a new category: not working. In other
words, T ype  {f ormal, casual, unpaid, self − employment, not working}. Therefore,
T ype
is equal to 1 if an individual who works in zila k at time t, is working in employP rikt
ment category, T ype. We also include the same individual controls Xi as we did in the
industry-level analysis.
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We ﬁrst explore the contemporaneous relationship between export demand and employment.5 We might expect contemporaneous demand to have an impact on employment
if employers hire more workers, or individuals start or expand their businesses, in order
to fulﬁll new export-driven orders. But we also examine the eﬀects of lagged trade shocks
on employment for two reasons. First, strong exports in a prior year might induce individuals to start a business, join the labor force, or switch industry or type of employment,
after some period of time. Second, supply-chain eﬀects in particular may take time to
propagate across industries. We therefore estimate Equations 12 and 13 using trade data
lagged by 1, 2, and 3 years, in addition to contemporaneous data.

3

Data

3.1

Data Sources

Our data on the Bangladeshi labor force come from multiple waves of the Bangladesh
Labour Force Survey (LFS). The LFS is a nationally representative sample containing
information on individuals aged 15 and above, including workers, the unemployed and
those not in the labor force. Importantly, the LFS also contains information on the types
of jobs in which individuals are engaged (i.e. formal, casual, unpaid or self-employed).
We use data from three waves of the survey (2005, 2010 and 2013) in our analysis; we
also use data from 2002 to construct the pre-existing district-level trade exposure measure
(Section 2.3).
In the industry-level analyses, we restrict our sample to employed workers. We deﬁne
employed workers as those who either worked for at least one hour in the past 7 days or
if they did not work in the past 7 days, were attached to a job or business. Employment
categories are based on responses about employment status. We categorize a worker as
formal if (s)he reported working as an “employer” or “regular paid employee”. Those who
report being “unpaid family workers” are categorized as unpaid labor. The self-employed
are deﬁned as those who report their status as “own account worker/self-employed” and
we categorize as casual labor those who report their status as “paid casual workers/day
laborers”, “domestic workers” or “paid/unpaid apprentices”. In the event that a given
worker reports multiple jobs, we only use information on their main activity i.e. the
activity where the worker spent most of his/her time. The district-level analyses also
include those who are not working, either because they are unemployed or not in the
labor force.
Table 1 presents aggregate statistics on employment over time. Until 2010, formal
employment accounts for the lowest share of employment (approximately 15 percent).
5

Given the timing of each LFS survey, the 2005 (actually, 2005-06) and 2013 surveys were conducted
towards the end of the periods for which we have trade data; the 2010 survey was conducted near the
beginning to middle of the period for which we have trade data.
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Although the formal share of employment increases to 23 percent in 2013, self employment represents the dominant mode of employment in Bangladesh, accounting for over
40 percent of employment in each year, while unpaid employment accounted for another
20 percent.
Table 2 shows summary statistics (weighted) at the individual level for 2005, 2010 and
2013. The median age in Bangladesh is 36, and education levels are quite low, although
rising over time. In 2005 and 2010, 40 percent of the population reported no education;
by 2013, this share had fallen to 29 percent.
We supplement the LFS data with trade data from UN Comtrade. For each year, we
extracted data on exports (at the 6 digit HS 1996 product category level) from Bangladesh
to all OECD countries. We then used the 2007 IO table from Bangladesh to calculate
how these exports translate into direct and total trade-induced demand.6 The IO matrix
presents linkages between 86 sectors ranging from agriculture (e.g. paddy cultivation, jute
cultivation) to manufacturing (e.g. pharmaceuticals, fertilizers, chemicals) and services
(e.g. professional services, communication). For each of these 86 sectors, the matrix
presents the monetary value of inputs drawn from all sectors of the economy. The matrix
also provides the value added by each sector, imports for that sector, import duty and
total supply from that sector. To calculate the matrix of input-use coeﬃcients (matrix
B in Equation 2), we divided the input use amounts by the gross output of the industry
(i.e. output before imports). We then calculated the Leontief inverse and applied it to
exports to calculate both direct and total demand, as described in Section 2.1.7 For the
instrumental variables analysis, we performed a similar analysis using Indian exports to
the OECD, along with the Indian IO table.
Table 1 shows that between 2002 and 2013, Bangladesh’s exports to the OECD (in
2010 US$) grew substantially, from 5.9 billion to 19.7 billion. Ready made garments and
knitting accounted for the vast majority of these exports. Table 1 also shows how these
overall exports translate into direct and indirect export demand. Recall that direct export
demand reﬂects a sector’s demand for its own output and indirect export demand reﬂects
6

It is important to note that while the rest of our data vary over time, we ﬁx the IO coeﬃcients at
the year 2007. We do this to account for the fact that the structure of inter-industry linkages might react
endogenously in response to changes in exports.
7
To take a concrete example: In 2007, the total supply of wheat cultivation in Bangladesh was 46,960
million Taka. Of this total, input use from other sectors was 9,624 million Taka: 4,434 million from wheat
cultivation, 67 million from livestock rearing, 926 million from fertilisers, 391 million from petroleum
reﬁning, 77 million from machinery and equipments, 60 million from electricity and water generation,
787 million from wholesale trade, 1406 million from retail trade, 105 million from water transport, 1101
million from land transport, 16 million from railway transport, 4 million from public administration and
defense, 11 million from bank insurance and real estate, 1 million from professional services and 238
million from other services. In addition to this input use, the wheat cultivation industry itself provided
6,659 million Taka of value added. The sector had 29,449 million Taka in imports and 1,228 million Taka
in import duty. The input use coeﬃcients for wheat cultivation are calculated by dividing the monetary
inputs from each sector (4,434 million Taka from wheat cultivation itself, 67 million Taka from livestock
rearing, 926 Taka million from fertilisers, etc.) by the gross output for the wheat cultivation sector (16,283
million Taka which is the sum of 9,624 million Taka in input use and 6,659 million Taka in value added).
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demand for a sector’s output emanating from other sectors. Direct export demand rose
from 6.1 billion US$ in 2002 to 20.5 billion US$ in 2013. As explained in Section 2.1, these
direct export demands combine both the initial export amount as well as the additional
demand created by a sector for its own output and are therefore slightly larger than the
ﬁgures in the previous row in the table.8
This table also shows indirect export demand, which is, in fact, larger than the direct
component: from 2002 to 2013, the indirect component increased from 7.4 billion US$
to 24.1 billion US$. The substantial size of the indirect demand underscores the importance of accounting for sectors that themselves might not export but have supply-chain
relationships to exporting sectors. For instance, we ﬁnd that while ready made garments
and knitting account for the majority of observed exports, they account for a negligible
portion of the indirect export demand. Instead, indirect demand is driven by sectors such
as wholesale and retail trade, cloth milling, jute cultivation and land transport.
To underscore this point, Figure 2 presents a scatterplot of exports and indirect demand for 2002. On one end of the spectrum (lower right) are industries like ready-made
garments with large amounts of exports (3.1 billion US$ for ready made garments) but
no indirect demand. At the other end (upper left), we have industries like wholesale and
retail trade with zero exports but sizable indirect demand (1.7 billion US$). In deﬁning
total export demand, we add the direct and indirect export components.

3.2

Concordances

We created concordances between the trade data, which use 6 digit HS 1996 product categories, and the LFS data, which use 4-digit Bangladesh Standard Industrial Classiﬁcation
(BSIC) codes.9 In addition, we created a concordance between the BSIC categories and
the 86 industry codes in the Bangladesh IO matrix. In order to create a unique mapping,
we ﬁrst aggregated the 86 IO industry codes to 65 consolidated IO industry codes.10 After
creating these consolidated IO industry codes, we allocated each 4-digit BSIC code (separately for Revision 3 and Revision 4) to one of the 65 consolidated IO industry codes.
To match our trade data with the IO sector codes, we carried out a similar mapping exercise: we ﬁrst mapped 6-digit HS 1996 codes to 4-digit HS 2002 codes (using concordances
provided by UN Comtrade). Next, we used reported HS 2002 and IO sector mappings
for Bangladesh (Policy Research Institute of Bangladesh 2014) to map the export data
to the IO sector codes. Since our analyses are conducted using consolidated IO codes,
8

We expect the export and direct demand ﬁgures to track each other fairly closely since sectors
generally use a small portion of their own output.
9
Two waves of the LFS data (2002 and 2005) use the BSIC Revision 3 classiﬁcation while 2010 and
2013 use the BSIC Revision 4 classiﬁcation.
10
For example, BSIC Rev 3 code 111 refers to “Growing of cereal crops”. On IO sector side, we have
three categories that BSIC 111 could be mapped to: “Paddy Cultivation”, “Wheat Cultivation” and “Other
Grain Cultivation”. We consolidated these three IO codes into one code, “Grain Cultivation” and mapped
BSIC 111 to this sector.
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we ﬁrst calculated total export demand at the 86 code level and then aggregated up to
the consolidated IO sector level. In the results reported below, IO industries refers to the
consolidated IO codes. The concordances are available from the authors upon request.

4

Results

4.1

Aggregate Industry-Level Analysis

Table 3 shows results from the industry-level regressions of employment levels on total
export demand, by industry, following Equation 5.11 For each category of employment,
we ﬁrst present OLS results followed by our IV results, where we instrument Bangladesh’s
exports to the OECD using Indian exports to the OECD. The F-statistics which are above
30 in all cases, suggest a strong ﬁrst stage.12
The OLS and IV results are similar in magnitude and, for formal and self-employment,
are both signiﬁcant at the 1 percent level. The coeﬃcients suggest that a 10 percent
increase in total export demand would be associated with a 2.5 percent increase in formal
employment, and a 3 percent increase in self-employment. The coeﬃcients on casual and
unpaid employment also suggest increases on the order of 1.2 and 1.5 percent, respectively,
although the IV results are not signiﬁcant at conventional levels. These ﬁndings are
consistent with the notion that export growth creates employment opportunities overall
(e.g. Fu and Balasubramanyam 2005, Fukase 2013). An important point, however, is that
trade-induced demand not only increases formal employment, but increases employment of
all types, particularly self-employment. In the next section, we consider how the increases
in employment types compare with one another, by examining how trade exposure aﬀects
a given individual’s probability of employment in each category.

4.2

Individual-Level Industry Analysis

Table 4 presents the results of the individual-level regressions shown in Equation 7. As in
Table 3, we show both the OLS and the IV results. The ﬁrst-stage F-statistics are once
again strong, suggesting that Indian exports predict Bangladeshi export to the OECD
11

For the employment level analysis, we take a log transformation of employment level, which drops
IO industry - year cells that have zero employment for a particular employment category. Further, in
constructing the sector-year level total export demand, we have three industries that exhibit no supply
links to other sectors in the 2007 Bangladesh IO matrix (Entertainment, Education Service and Handloom
Cloth). We also observe no exports for these industries. Finally, in merging LFS data with the IO industry
codes, one industry is dropped for one year since we do not observe the associated BSIC codes in the
LFS data for that year. Consequently, we have 185 IO industry-year combinations instead of the full 3 x
65 = 195.
12
As noted above, we take a log transformation of the dependent variable; thus, when employment is
zero in a particular employment category for a given year and industry, that observation drops out. Thus,
we have slightly diﬀerent observation counts for each employment category, leading to slightly diﬀerent
ﬁrst stages.
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very well. The results show a strong negative relationship between total trade exposure
and casual employment; a 10 percent increase in an industry’s trade exposure is associated with a reduction of 0.2-0.3 percentage points in the probability of working casually,
conditional on employment in that industry. Note that this does not mean that total casual employment falls; in fact, Table 3 suggests that trade induces an increase in all types
of employment, including casual employment. Nonetheless, casual employment rises less
than other types of employment, leading to a lower probability of working in this type of
job.
By construction, this reduced probability must be associated with an increased probability in other types of employment. The coeﬃcient in Column (2) suggests that a 10
percent increase in an industry’s trade exposure is associated with an increase of 0.18
percentage points in formal employment, although the result is not statistically signiﬁcant at conventional levels. The IV coeﬃcient on unpaid employment suggests an 0.05
percentage point increase, while the IV coeﬃcient on self-employment suggests an 0.08
percentage point increase, although neither is signiﬁcant.
Taken together the industry-level and individual-level analysis suggest that trade exposure increases employment in all sectors, but that the increase is strongest for formal
employment and potentially self-employment, with a decreased probability of casual work.

4.3

District-Level Analysis

We now turn to a district-level analysis, which will allow us to account for the extensive
margin of employment. This analysis also shifts focus away from cross-sectional variation
in trade exposure, to how within-zila trade shocks aﬀect employment.
4.3.1

Baseline Results

In Table 5, we present baseline results from the district-level analysis. We examine the
eﬀects of contemporaneous, export-induced demand - both direct and total - on the probability of working in one of the four employment categories (formal, casual, unpaid worker,
self-employed), as well as of not working. All speciﬁcations control for gender, education
level, marital status, age and age squared, as well as year and zila dummies.
In Panel A, we show the results for direct export demand. The coeﬃcient on not
working, -0.062, suggests that increased direct trade exposure increases participation in
the labor force. Among employment categories, the largest increase - in terms of magnitude and statistical signiﬁcance - is for formal employment, and suggests that most of the
increase in the labor force is absorbed by the formal sector. Since we cannot track speciﬁc individuals over time, we cannot distinguish whether those who join the labor force
contribute to the increase in formal employment, or whether those already in the labor
force, but in casual employment or in family businesses, move into formal employment.
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In Panel B, we examine the impact of total export demand on zila-level employment.
The coeﬃcient on not working, -0.11, is nearly twice as large as in Panel A, albeit only
signiﬁcant at the 10 percent level. This suggests that once trade shocks propagate through
the supply chain, they have a much stronger impact on labor force participation. The
coeﬃcient on formal employment (0.0797) is also larger than in Panel A, as is the coeﬃcient on casual employment (0.0464), while the coeﬃcient on self-employment turns
negative and signiﬁcant(-0.0656). Overall, these results suggest that while direct trade
exposure has the greatest impact on formal employment, total trade exposure has a larger
impact, and not only increases formal employment, but also casual employment, while
shifting labor away from self-employment. The increase in the magnitude and signiﬁcance
of casual employment when we go from direct to total exports suggests they are being
absorbed mainly by industries within a zila that are linked to trade-related industries.
Table 5 focused on the contemporaneous impacts of trade on employment. We might
expect ﬁrms to hire more workers, or individuals to move into or out of self-employment,
based on current increases in demand and anticipated increases stemming from this. However, a prior year’s trade shock could also induce longer-term changes in workforce participation or type of employment. For example, when ﬁrms ﬁrst become aware of an increase
in demand, they might decide to increase overtime work by current employees, but if the
increase persists, they may decide to hire additional employees. Similarly, an individual
considering whether to start a business may wait to see if a positive shock persists, or to
raise capital, before making an investment decision.
To explore these longer-term eﬀects of trade exposure, in Figure 3 we show the relationship between employment by type, and direct and total export demand, where we
measure demand contemporaneously, as well as lagged by 1, 2, and 3 years. The ﬁgure
shows regression coeﬃcients as well as 95% conﬁdence intervals. Panel (a) shows that the
impact of both direct and total trade exposure on formal employment fade to some extent
over time. Interestingly, we see opposite patterns for casual and self-employment: casual
employment rises immediately in response to an increase in total export demand, but then
falls over time, whereas self-employment falls immediately, but then rises. This pattern
likely reﬂects the fact it takes time to become self-employed, while becoming a casual
worker can happen quickly. The eﬀect of direct export exposure on the probability of not
working also fades over time, while the eﬀect of total export exposure on this probability
remains fairly stable, albeit noisy.
4.3.2

Heterogeneity by Gender

In this section, we explore heterogeneity in the zila-level eﬀects by gender. This heterogeneity is particularly important in the Bangladeshi context; as recent evidence indicates,
export-driven growth in the country has resulted in increased female labor force participation (Heath and Mobarak 2015). Mobility across employment types may also diﬀer by
17

gender.
Tables 6 and 7 show the contemporaneous eﬀects of direct and total trade exposure,
respectively, by gender. Consistent with prior work on Bangladesh, Table 6 shows that
the eﬀect of direct trade exposure on labor force participation is twice as large for women
as for men. Both men and women increase their participation in formal employment;
however, while women also increase their participation in casual and self-employment,
men tend to increase their participation in unpaid employment. In Table 6, we ﬁnd
that the eﬀects of total export exposure on labor force participation are particularly
large for women; the magnitude of the coeﬃcient is, -0.164, although not signiﬁcant at
conventional levels, is twice the magnitude of the coeﬃcient for women of direct export
exposure. For men, we ﬁnd increased participation both in formal work and in casual
work, with similar magnitudes. Women exhibit similar patterns, but the magnitude of the
increase is much larger for formal employment than for casual employment. Both men and
women exhibit a decrease in the probability of self-employment, with the magnitude and
signiﬁcance being higher for men. In summary, men and women both see the probability
of formal employment increase but diﬀer in the probabilities of diﬀerent types of informal
employment.
Figure 4 illustrates both contemporaneous and lagged eﬀects by gender. As in the
baseline results, the impact of both direct and total trade exposure on formal employment
fades over time, although the result remains positive when considering the impact of total
trade exposure over time for women. For casual employment, the pattern of an initial
increase, followed by a decrease, is driven by male employment. In contrast, the impact
on unpaid employment, albeit noisy, appears to be larger for women. Both men and
women exhibit similar patterns for self-employment, with an initial decrease followed by
an increase, particularly when considering total export exposure. As with the regressions
using contemporaneous trade ﬁgures, the results for men and women are more similar
when it comes to formal employment than when it comes to the various categories of
informal employment. Finally, as we might expect, the coeﬃcients from the regressions
of not working on total export exposure appear to be largest for women, even though the
conﬁdence intervals are large. Moreover, these eﬀects are the most persistent over time,
suggesting that even after an export shock fades, women who have joined the labor force
may elect to remain there.

5

Conclusion

The nature of employment in the process of economic development has long attracted the
attention of economists. For instance, nearly four decades ago, Lucas (1978) noted that
the process of economic growth will tend to shift the balance of employment in an economy
away from self-employment towards wage employment. While informal employment was
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not his focus, his argument that rising real wages will increase the opportunity cost of
self-employment and create incentives for wage employment is relevant for understanding
the composition of employment in a developing country such as Bangladesh where selfemployment is identiﬁed more with informality than formal entrepreneurship. And, as
mentioned in the introduction, the view that informality will decrease with development
has continued to be voiced (LaPorta and Shleifer 2014).
We conduct an empirical study in Bangladesh to shed light on the response of various
types of employment to growth opportunities. Speciﬁcally, we examine the eﬀect of the
expansion in export demand on formal, casual, unpaid and self employment, as well as on
labor force participation. We account for supply-chain links by using Bangladesh’s inputoutput matrix to calculate the eﬀect of export demand on industries which themselves do
not export but supply inputs to exporting industries.
Our results suggest that export-led growth increases the levels of employment across
all four employment categories. We also ﬁnd that export growth causes the probability
of casual work - conditional on working at all - to fall over time, while increasing the
probability of working formally, and of being self-employed. While on one hand, these
results support the conventional view that as economies grow, formal employment will
rise, they suggest a more nuanced pattern of employment response to growth opportunities
- one in which informality, and self-employment in particular, plays an important role in
the process of economic development.
These results have important policy implications. Developing countries such as Bangladesh
that experience growth cannot assume that their employment is rapidly becoming formal.
Instead, they may need to continue to improve employment conditions for workers in
the informal labor. Given the role played by self-employment, the government might also
want to emphasize policies that aid workers who run their own household businesses, such
as easing credit and informational constraints.
While we have found a causal eﬀect of export expansion on informal employment,
we have not identiﬁed the reasons for the persistence of this type of employment. For
instance, what is the role played by the quality of institutions? Do workers prefer to stay
informal if they do not see beneﬁts of formality in an environment were laws may not
be eﬀectively enforced? What mechanisms, if any, do informal workers use to augment
their skills and gain job-relevant knowledge? Which types of workers transit to formal
employment? These would be useful research questions to pursue in the future.
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Figures
Figure 1: Exports and Employment Types

Notes: Bangladeshi exports to the OECD, and share of each type of employment in
Bangladesh. Export data are from UN Comtrade and employment data are from the
Bangladesh Labor Force Survey (LFS). LFS weights are used to calculate the employment
shares. Exports are deﬂated to 2010 US$ using the US CPI.
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Figure 2: Direct and Total Exports

Notes: Bangladeshi exports to the OECD and induced, indirect demand in 2002, based
on 2002 UN Comtrade data and the 2007 Bangladesh IO matrix. Exports are deﬂated to
2010 US$ using the US CPI.
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Figure 3: Impact of Export Exposure on District-Level Employment Over Time
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1-year lag, etc. All speciﬁcations control for gender, education level, marital status, age
and age squared, as well as year and zila dummies. Sampling weights from the LFS are
applied. Standard errors are clustered at the zila level.
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Figure 4: Impact of Export Exposure on District-Level Employment Over Time, by Gender

.3
.2
0
−.1
−.2

−.2

−.1

0

Casual
.1

Formal
.1

.2

.3

.4

(b) Casual

.4

(a) Formal

0

1

2
Lag

3

Men

4

0

1

2
Lag

Women

Men

4

3

4

(d) Self-Employed

−.2

−.2

−.1

−.1

0

0

Self
.1

Unpaid
.1

.2

.2

.3

.3

.4

.4

(c) Unpaid

3
Women

0

1

2
Lag

3

Men

4

0

1

2
Lag

Women

Men

Women

−.6

−.5

−.4

NotWorking
−.3 −.2 −.1

0

.1

(e) Not Working

0

1

2
Lag
Men

3

4

Women

Notes: Results from regressions of individual likelihood of employment by category on
district-level trade exposure, by gender. The x-axis in each graph shows the number of
lags with which exports are measured, where 0 indicates contemporaneous exports, 1
indicates a 1-year lag, etc. All speciﬁcations control for education level, marital status,
age and age squared, as well as year and zila dummies. Sampling weights from the LFS
are applied. Standard errors are clustered at the zila level.
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Tables
Table 1: Aggregate Statistics
Trade
2002 2005 2010 2013
Exports (billion, 2010 US$)
5.87
9.1 16.7 19.7
Direct Demand (billion, 2010 US$)
6.12 9.47 17.5 20.5
Indirect Demand (billion, 2010 US$) 7.37 11.2 20.3 24.1
Employment Levels
Formal Employment (million)
6.1
6.6
7.9 13.5
Casual Employment (million)
9.5
10.1 12.5 9.9
Unpaid Employment (million)
8.1
10.3 11.8 10.6
Self Employment (million)
20
20
21.9 24.1
Employment Shares
Formal Employment (%)
14
14
15
23
Casual Employment (%)
22
21
23
17
Unpaid Employment (%)
19
22
22
18
Self Employment (%)
46
43
40
41
Notes: Aggregate statistics on employment, based on multiple waves of the Bangladesh
LFS, and trade, based on data from UN Comtrade. LFS weights are used to calculate
employment ﬁgures. The 2007 IO matrix for Bangladesh is used to calculate direct and
indirect demand components of exports. Monetary amounts are deﬂated to 2010 US$
using the US CPI.
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Table 2: Summary Statistics (Individual Level)
2005
Mean SD
0.08
0.28
0.12
0.34
0.12
0.35
0.24
0.45
0.44
0.53
0.49
0.53
36.15 16.47

2010
Mean SD
0.08
0.29
0.13
0.35
0.12
0.34
0.23
0.44
0.43
0.51
0.50
0.52
36.13 16.49

2013
Mean SD
0.13
0.30
0.09
0.27
0.10
0.27
0.23
0.38
0.45
0.45
0.51
0.46
37.05 15.29

Formal
Casual
Unpaid
Self
Not working
Female
Age
Marital Status
Married
0.72
0.48
0.74
0.45
0.73
0.41
Separated
0.07
0.27
0.06
0.25
0.07
0.24
Single
0.21
0.43
0.20
0.41
0.20
0.37
Education Level
None
0.40
0.52
0.40
0.51
0.29
0.41
Class 1 - 5
0.22
0.44
0.21
0.42
0.22
0.38
Class 6 - 9
0.21
0.43
0.24
0.44
0.31
0.42
Secondary - Intermediate 0.12
0.35
0.12
0.34
0.13
0.31
Graduate & above
0.04
0.21
0.03
0.17
0.05
0.20
Notes: Summary statistics for individuals, based on the 2005, 2010 and 2013 waves of the
Bangladesh LFS. Sampling weights are applied.

Table 3: Impact of Total Export Demand on Aggregate, Industry Employment Levels
Formal
OLS
Ln (Total Demand)

0.265*** 0.246***
(0.0832) (0.0885)

First Stage Results
Ln (Indian Total Demand)

Casual
OLS

IV

Unpaid
OLS

IV

Self
OLS

IV

0.180*
(0.0950)

0.117
(0.135)

0.273***
(0.0841)

0.149
(0.107)

0.351***
(0.0843)

0.317***
(0.117)

0.976***
(0.149)
42.79

F Stat
Observations

IV

177

171

0.995***
(0.152)
42.99
176

171

0.965***
(0.160)
36.58
153

151

0.970***
(0.155)
38.95
175

171

Notes: OLS and IV results for regressions of log of employment levels at the industry level,
on log total export demand of Bangladesh’s exports to the OECD. In the IV speciﬁcations,
total exports from India to the OECD are used to instrument for Bangladesh’s exports
to the OECD. Export values are contemporaneous. All speciﬁcations include dummies
for year and broad industry groups. LFS weights are used to calculate employment levels
for each industry. Standard errors are clustered at the IO industry level. *** p<0.01, **
p<0.05, * p<0.1
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Table 4: Impact of Total Export Demand on Probability of Employment by Category

Ln (Total Demand)

Formal
OLS

IV

0.0232*
(0.0130)

0.0179
(0.0149)

First Stage Results
Ln (IND Export Demand)

188,857

185,309

IV

-0.0227*** -0.0306***
(0.00535)
(0.00881)

1.198***
(0.220)
29.53

F-test
R-Squared
Observations

Casual
OLS

Unpaid
OLS

IV

-0.00953
(0.00677)

0.00479
(0.0100)

0.00901
0.00798
(0.00650) (0.00805)

1.198***
(0.220)
29.53

1.198***
(0.220)
29.53

1.198***
(0.220)
29.53

188,857

185,309

188,857

185,309

Self
OLS

IV

188,857

185,309

Notes: OLS and IV results for regressions of individual likelihood of employment by category on log total export demand of Bangladesh’s exports to the OECD. In the IV speciﬁcations, total exports from India to the OECD are used to instrument for Bangladesh’s
exports to the OECD. Export values are contemporaneous. All speciﬁcations control for
gender, education level, marital status, age and age squared, as well as year and broad
industry group dummies. Sampling weights from the LFS are applied. Standard errors
are clustered at the IO industry level. *** p<0.01, ** p<0.05, * p<0.1

Table 5: Impact of Export Demand on Contemporaneous District-Level Employment
(a) Panel A: Direct Export Exposure

District exposure (Direct Exports)
Observations

Formal
0.0400***
(0.00973)
353,027

Casual
0.00232
(0.00676)
353,027

Unpaid
0.0109
(0.00927)
353,027

Self
0.00904
(0.00593)
353,027

Not working
-0.0620***
(0.0128)
353,027

Not working
-0.110*
(0.0649)

(b) Panel B: Total Export Exposure

District exposure (Total Demand)

Observations

Formal
0.0797***
(0.0265)

Casual
0.0464**
(0.0191)

Unpaid
Self
0.0510 -0.0656***
(0.0533)
(0.0210)

353,027

353,027

353,027

353,027

353,027

Notes: Results from regressions of individual likelihood of employment by category on
district-level trade exposure (calculated using direct export demand in Panel A and total
export demand in Panel B). Export values are contemporaneous. All speciﬁcations control
for gender, education level, marital status, age and age squared, as well as year and zila
dummies. Sampling weights from the LFS are applied. Standard errors are clustered at
the IO industry level. *** p<0.01, ** p<0.05, * p<0.1
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Table 6: Impact of Direct Export Demand on Contemporaneous District-Level Employment, by Gender
(a) Panel A: Direct Export Exposure, Men

District exposure (Direct Demand)

Observations

Formal
0.0323***
(0.0105)

Casual
-0.00754
(0.0107)

Unpaid
0.0154***
(0.00442)

Self
0.00122
(0.00885)

Not working
-0.0407***
(0.00632)

176,457

176,457

176,457

176,457

176,457

(b) Panel B: Direct Export Exposure, Women

District exposure (Direct Demand)

Observations

Formal
0.0496***
(0.0102)

Casual
0.0106**
(0.00425)

176,570

176,570

Unpaid
Self
0.00601 0.0180***
(0.0158) (0.00570)
176,570

176,570

Not working
-0.0844***
(0.0214)
176,570

Notes: Results from regressions of individual likelihood of employment by category on
direct district-level trade exposure, for men (Panel A) and women (Panel B). Export
values are contemporaneous. All speciﬁcations control for education level, marital status,
age and age squared, as well as year and zila dummies. Sampling weights from the LFS
are applied. Standard errors are clustered at the zila level. *** p<0.01, ** p<0.05, *
p<0.1

Table 7: Impact of Total Export Demand on Contemporaneous District-Level Employment, by Gender
(a) Panel A: Total Export Exposure, Men

District exposure (Total Demand)

Formal
0.0585**
(0.0278)

Casual
0.0695*
(0.0350)

Unpaid
Self
0.0323 -0.0985***
(0.0274)
(0.0299)

Observations

176,457

176,457

176,457

176,457

Not working
-0.0580**
(0.0288)
176,457

(b) Panel B: Total Export Exposure, Women

District exposure (Total Demand)

Formal
0.102***
(0.0302)

Casual
0.0239*
(0.0135)

Unpaid
0.0713
(0.0933)

Self
-0.0338
(0.0224)

Not working
-0.164
(0.113)

Observations

176,570

176,570

176,570

176,570

176,570

Notes: Results from regressions of individual likelihood of employment by category on
total district-level trade exposure, for men (Panel A) and women (Panel B). Export values
are contemporaneous. All speciﬁcations control for education level, marital status, age
and age squared, as well as year and zila dummies. Sampling weights from the LFS are
applied. Standard errors are clustered at the zila level. *** p<0.01, ** p<0.05, * p<0.1
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Appendix A: Heterogeneity by Age and Education
This appendix presents results from the zila-level analysis, split by age group13 (Tables 8
and 9) and by education level (Tables 10 and 11).
Table 8 show that the impacts of direct trade exposure are particularly strong for
young individuals, with the largest increases in labor force participation and formal sector employment seen among those aged 18-22. There is also a substantial increase in
labor force participation among 15-17 year olds, which suggests that immediate work
opportunities caused by trade-induced growth may lead to unintended consequences by
increasing the probability that those of school age work - thereby potentially lowering
the probability that they remain in school. Table 9 similarly shows strong results for the
impact of total trade exposure on labor force participation among young workers. Those
aged 18-33 are most likely to increase work in the formal sector, while the increase in
casual work is particularly concentrated among the youngest and oldest groups.
Recent work also suggests that worker mobility across industries (or employment
types) might be driven by factors such as educational attainment (Dix-Carneiro 2014).
Table 10 examines the impacts of direct trade exposure by education level, and shows
that the increase in formality is driven by those with at least some education. The most
educated also exhibit a move into self-employment. With respect to total trade exposure,
Table 11 shows that the increase in formal employment is largely conﬁned to those in
the middle of the educational distribution, while casual work increases across the board.
In both Tables 10 and 11, we also ﬁnd that the impact of trade exposure on labor force
participation is driven by those with at least some education.

13

For the results that allow for heterogeneity by age, we include age categories linearly, rather than
quadratically as when age is used as a control in the main speciﬁcations.
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Table 8: Impact of Direct Export Demand on Contemporaneous District-Level Employment, by Age
(a) Panel A: Direct Export Exposure, 15-17 year olds

District exposure (Direct Demand)

Observations

Formal
0.0318**
(0.0153)

Casual
0.0176
(0.0116)

Unpaid
0.0256**
(0.00965)

Self
0.0146**
(0.00623)

Not working
-0.0893***
(0.0194)

28,293

28,293

28,293

28,293

28,293

Self
0.00712
(0.00567)

Not working
-0.129***
(0.0214)

53,641

53,641

(b) Panel B: Direct Export Exposure, 18-22 year olds

District exposure (Direct Demand)

Observations

Formal
0.0760***
(0.0170)
53,641

Casual
Unpaid
0.00717 0.0379***
(0.00728) (0.0131)
53,641

53,641

(c) Panel C: Direct Export Exposure, 23-33 year olds

District exposure (Direct Demand)

Observations

Formal
0.0631***
(0.0159)

Casual
-0.00752
(0.00790)

95,043

95,043

Unpaid
Self
0.0188* 0.000208
(0.0112) (0.0116)
95,043

95,043

Not working
-0.0733***
(0.0154)
95,043

(d) Panel D: Direct Export Exposure, 34 years old and up

District exposure (Direct Demand)

Observations

Formal
0.0138**
(0.00677)

Casual
0.00494
(0.00846)

Unpaid
-0.00318
(0.00929)

Self
0.0107
(0.00805)

Not working
-0.0262**
(0.0119)

176,050

176,050

176,050

176,050

176,050

Notes: Results from regressions of individual likelihood of employment by category on
direct district-level trade exposure, by age group. Export values are contemporaneous.
All speciﬁcations control for gender, education level, and marital status, as well as year
and zila dummies. Sampling weights from the LFS are applied. Standard errors are
clustered at the zila level. *** p<0.01, ** p<0.05, * p<0.1
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Table 9: Impact of Total Export Demand on Contemporaneous District-Level Employment, by Age
(a) Panel A: Total Export Exposure, 15-17 year olds

District exposure (Total Demand)

Observations

Formal
Casual
0.0165 0.0837**
(0.0374) (0.0405)
28,293

28,293

Unpaid
0.0407
(0.0453)

Self
0.0275
(0.0301)

Not working
-0.164**
(0.0757)

28,293

28,293

28,293

(b) Panel B: Total Export Exposure, 18-22 year olds

District exposure (Total Demand)

Observations

Formal
0.139***
(0.0522)

Casual
0.0547**
(0.0222)

53,641

53,641

Unpaid
Self
0.0792 -0.00683
(0.0583) (0.0230)
53,641

53,641

Not working
-0.265***
(0.0993)
53,641

(c) Panel C: Total Export Exposure, 23-33 year olds

District exposure (Total Demand)

Observations

Formal
0.157***
(0.0563)

Casual
0.0202
(0.0223)

95,043

95,043

Unpaid
Self
0.0685 -0.0869**
(0.0719) (0.0425)
95,043

95,043

Not working
-0.156**
(0.0752)
95,043

(d) Panel D: Total Export Exposure, 34 years old and up

District exposure (Total Demand)

Formal
Casual
0.0216 0.0561**
(0.0174) (0.0241)

Unpaid
Self
0.0352 -0.0961***
(0.0503)
(0.0299)

Observations

176,050

176,050

176,050

176,050

Not working
-0.0161
(0.0606)
176,050

Notes: Results from regressions of individual likelihood of employment by category on
total district-level trade exposure, by age group. Export values are contemporaneous. All
speciﬁcations control for gender, education level, and marital status, as well as year and
zila dummies. Sampling weights from the LFS are applied. Standard errors are clustered
at the zila level. *** p<0.01, ** p<0.05, * p<0.1
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Table 10: Impact of Direct Export Demand on Contemporaneous District-Level Employment, by Education
(a) Panel A: Direct Export Exposure, No Education

District exposure (Direct Demand)

Observations

Formal
-0.0126**
(0.00500)

Casual
0.0268
(0.0177)

Unpaid
0.00842
(0.0173)

Self
-0.0107
(0.0149)

Not working
-0.0111
(0.0220)

122,912

122,912

122,912

122,912

122,912

(b) Panel B: Direct Export Exposure, Grades 1-10

District exposure (Direct Demand)

Observations

Formal
0.0492***
(0.0134)

Casual
-0.0126*
(0.00675)

Unpaid
0.00788
(0.00917)

Self
0.00418
(0.00633)

Not working
-0.0486***
(0.0107)

167,018

167,018

167,018

167,018

167,018

(c) Panel C: Direct Export Exposure, secondary and above

District exposure (Direct Demand)

Observations

Formal
0.0313**
(0.0126)

Casual
0.00176
(0.00384)

63,097

63,097

Unpaid
Self
0.0141** 0.0154***
(0.00638) (0.00496)
63,097

63,097

Not working
-0.0621***
(0.00751)
63,097

Notes: Results from regressions of individual likelihood of employment by category on
direct district-level trade exposure, by education level. Export values are contemporaneous. All speciﬁcations control for gender, marital status, age and age squared, as well as
year and zila dummies. Sampling weights from the LFS are applied. Standard errors are
clustered at the zila level. *** p<0.01, ** p<0.05, * p<0.1
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Table 11: Impact of Total Export Demand on Contemporaneous District-Level Employment, by Education
(a) Panel A: Total Export Exposure, No Education

District exposure (Total Demand)

Formal
-0.0202
(0.0128)

Casual
0.0629*
(0.0359)

Unpaid
Self
0.0253 -0.109**
(0.0782) (0.0467)

Observations

122,912

122,912

122,912

122,912

Not working
0.0444
(0.0771)
122,912

(b) Panel B: Total Export Exposure, Grades 1-10

District exposure (Total Demand)

Formal
0.108**
(0.0423)

Casual
0.0307
(0.0231)

Unpaid
Self
0.0493 -0.0711***
(0.0456)
(0.0249)

Observations

167,018

167,018

167,018

167,018

Not working
-0.115**
(0.0555)
167,018

(c) Panel C: Total Export Exposure, secondary and above

District exposure (Total Demand)

Observations

Formal
Casual
0.0399 0.0400**
(0.0353) (0.0167)
63,097

63,097

Unpaid
0.0389
(0.0317)

Self
0.0277
(0.0235)

Not working
-0.147***
(0.0380)

63,097

63,097

63,097

Notes: Results from regressions of individual likelihood of employment by category on
total district-level trade exposure, by education level. Export values are contemporaneous.
All speciﬁcations control for gender, marital status, age and age squared, as well as year
and zila dummies. Sampling weights from the LFS are applied. Standard errors are
clustered at the zila level. *** p<0.01, ** p<0.05, * p<0.1

34

Appendix B: Comparing District-Level and IndustryLevel Results
The main manuscript presented both industry-level and zila-level results. These results
are not directly comparable, as the industry results only focus on total demand eﬀects and
also, out of necessity, exclude the extensive margin of employment. To better compare
the zila-level and industry-level results, Figure 5 shows the results of re-estimating the
zila-level results for total trade exposure, excluding the not working category. As noted
in the main text, since the industry-level regressions are driven largely by cross-sectional
rather than temporal variation, we can consider them to be indicative of the long-run
relationship between trade and employment. Thus, the results that are most comparable
to the industry-level results are those lagged by 3 years.
Figure 5 suggests that over time, and conditional on employment, an increase in
total trade exposure decreases the probability of casual employment and increases the
probability of self-employment. The probability of formal employment also rises, although
the coeﬃcient is not statistically signiﬁcant at the 5% level. These ﬁndings are indeed
consistent with the industry-level results (Table 4), which showed a negative impact of
trade exposure on the probability of casual employment, and a slight positive impact
on formal and self-employment. In other words, shutting out the extensive margin and
focusing on the intensive margin recovers results in district-level regressions that are
consistent with the industry-level regressions.
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Figure 5: Impact of Export Exposure on District-Level Employment Over Time, Intensive
Margin
(b) Casual

−.1

−.1

0

Casual
0

Formal
.1

.1

.2

.2

(a) Formal

0

1

2

3

0

1

Lag

2

3

Lag
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Notes: Results from regressions of individual likelihood of employment by category on
district-level trade exposure, excluding those not working. The x-axis in each graph
shows the number of lags with which exports are measured, where 0 indicates
contemporaneous exports, 1 indicates a 1-year lag, etc. All speciﬁcations control for
gender, education level, marital status, age and age squared, as well as year and zila
dummies. Sampling weights from the LFS are applied. Standard errors are clustered at
the zila level.
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Abstract
A large literature in economics and epidemiology points to the importance of
economic conditions in childhood in determining health later in life. In this study,
we analyze the impact of the growth rate of state-wise per capita income at birth on
health in adulthood using data from the Health and Retirement Study. We measure
health using a wide variety of biomarker indicators of cardiovascular, metabolic, and
inﬂammation risk. In addition, we also analyze whether the impact of economic
conditions vary by demographic characteristics like race and parental education.
Overall, we ﬁnd no impact of economic conditions at birth on health in adulthood.

1. Introduction
It is now widely recognized that conditions in childhood exert a lasting inﬂuence on
health outcomes in adulthood. In particular, in utero conditions have been noted to play
an important role in determining health in later life (Barker, 1990). Economic conditions
prevailing at the time of birth have been noted to be one such important in utero factor.
1
Economic conditions can have both a direct and indirect eﬀect on health: most directly,
by increasing maternal stress, diﬃcult economic circumstances can aﬀect both the short
and long term health of children. More indirectly, times of economic adversity might
impact access to health care services, which in turn, can aﬀect health.
This study examines the impact of early life economic circumstances on later life
health by combining health measures from the Health and Retirement Study (HRS) with
the growth rate of per capita income prevailing in an individual’s state of birth. To
∗
Goutam: Pardee RAND Graduate School (pgoutam@prgs.edu); Gutierrez: RAND Corporation
(italo@rand.org); Michaud: HEC Montréal (pierre-carl.michaud@hec.ca). This research was supported
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those of the National Institute on Aging.
1
For a comprehensive review of this literature, see Almond and Currie (2011).
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measure health in adulthood, we utilize a rich set of biomarker indicators of cardiovascular,
metabolic, and inﬂammation risk factors. Overall, we ﬁnd no impact of early life economic
conditions on health in adulthood.
A large literature in economics and epidemiology has examined the impact of early
life socioeconomic circumstances on adult health. Lawlor et al. (2006) use data on over
a million individuals in Sweden to examine the association between parent’s social class
between birth and the age of 16 on adult mortality. Their results indicate that children
born into households where parents held manual jobs were more likely to suﬀer mortality
related to smoking-related cancers, stomach cancer, respiratory disease, cardiovascular
disease and diabetes, as compared to children born into households where the parents
held non-manual jobs. Maty et al. (2008) use data from the US and look at the impact
of parent’s socioeconomic status in childhood on the incidence of Type 2 diabetes in
adulthood. Low parental socioeconomic status in childhood is associated with increased
risk of diabetes.
Using the Panel Study of Income Dynamics, Ziol-Guest et al. (2009) study the impact
of family income before and at birth and from the ages of 1 to 15 on adult body mass index
(BMI). They ﬁnd that mean annual family income below $25,000 before and at birth is
associated with increased BMI in adulthood. On the other hand, family income between
the ages of 1 and 5 and 6 and 15 is not signiﬁcantly associated with increased BMI in
adulthood. Indeed, the long term health eﬀects of childhood socioeconomic position extends beyond disease to physical functioning: in a meta-analysis, Birnie et al. (2011) ﬁnd
that a reduction in childhood socioeconomic status is associated with moderate decreases
in physical capability such as grip strength, walking speed, and chair rise time.
While the association between socioeconomic status in childhood and adult health
is informative and well documented, it is diﬃcult to draw causal conclusions from this
particular strand of the literature. Childhood socioeconomic status is jointly determined
with a number of unobserved household factors. This complicates the task of establishing
a causal channel between childhood economic circumstance and health. To resolve this
issue, a number of papers have used economic shocks as a source of exogenous variation
in childhood economic circumstances. For instance, Banerjee et al (2010) examine the
impact of income shocks in 19th century France due to the Phylloxera insect on adult
health outcomes. The Phylloxera insect destroyed around 40 percent of vineyards in
France from the years 1863 to 1890. The authors use regional variation in the spread of
the insect to identify the impact of income loss due to vineyard destruction on health in
adulthood as measured through height. The study ﬁnds that children born in Phylloxera
aﬀected regions were approximately 1.8 millimeters shorter by the age of 20 than other
children. In a similar vein, Lindeboom et al. (2010) use the Dutch potato famine of
1846 to 1847 as an exogenous early life nutritional shock and examine its impact on adult
2

mortality. The study ﬁnds that life expectancy at age 50 is diminished by approximately
3 years for individuals born during the famine.
More in line with our work, some studies have examined the direct role played by
macroeconomic conditions on later life health. Portrait et al. (2010) use data from the
Longitudinal Aging Study Amsterdam on elderly individuals and focus on the impact of
the real gross national product per capita at various developmental ages (in utero, age
1, ages 1 to 5, and ages 5 to 15) on functional limitations later in life such as use of
private transportation and the ability to walk up ﬂights of stairs. Their results suggest
that childhood macroeconomic conditions have little impact on functional limitations in
adulthood. In contrast, Van den Berg et al. (2006), also using data from the Netherlands,
demonstrate that individuals born in recessions have lower lifespans than individuals born
in booms.
In the US context, Thomasson and Fishback (2014) analyze the impact of the Great
Depression on adult health using data from the U.S. Census. Their measure of health is an
indicator for work-limiting disability in adulthood. Their results suggest that the impact
of economic conditions is nonlinear: poor economic conditions at birth is associated with
increased disability in adulthood for individuals born in low-income states. On the other
hand, adverse conditions in childhood do not seem to aﬀect health in adulthood for those
born in high income states.
Closely related to our study, Cutler et al. (2007) combine data from the HRS with
crop yield, income, and employment data to examine the long-term health eﬀects of the
Great Depression. Their analysis ﬁnds that being born during the Great Depression
had negligible eﬀects on adult health. Our ﬁndings using biomarker data from the HRS
support a similar conclusion. We replicate some aspects of the Cutler et al. (2007)
analysis; we also extend it in other aspects. Our main focus is similar: we analyze
the impact of macroeconomic conditions at birth (year-on-year growth of state per capita
personal income) on health conditions later in life. As an extension of the original analysis,
we measure health using biomarker information. Biomarkers confer a number of beneﬁts
for our analysis, including increasing the objectivity and precision of health measurement
(Mayeux, 2004). Analyzing biomarker data can also be seen as a validation check on the
results obtained by the Cutler et al. (2007) analysis.
Given their focus on the Great Depression, Cutler et al (2007) consider individuals
born between 1929 and 1941. These were times of great economic volatility and saw both
the Great Depression as well as the Second World War. While the emphasis on this time
period is warranted given the extent of the upheaval, it is equally important to analyze the
eﬀect of more muted economic movements, given the fact that individuals are more likely
to be exposed to small changes in conditions as compared to large economic upheavals.
This study focuses on a sample born between 1931 and 1959. This expanded timeframe
3

includes a period of great economic volatility as well as relative calm. An additional point
of departure with the Cutler et al. (2007) study is that we assign income at the state
level, as opposed to broad regions. This provides a more granular measure of prevailing
economic conditions.
The rest of the paper is organized as follows: Section 2 presents the data and empirical
approach, Section 3 presents results, and Section 4 provides a concluding discussion.

2. Data and Empirical Approach
Our health data comes from the Health and Retirement Study (HRS). The HRS is a panel
of individuals above the age of 50 who are surveyed every two years. The initial HRS
sample - surveyed in 1992 - consisted of individuals born between 1931 and 1941. This
sample was later supplemented with additional cohorts to increase representativeness. We
use data on a sample of individuals born between 1931 and 1959.
For our analysis, we focus on the biomarker subsample of the HRS. Biomarker information is available in the HRS for the years 2006, 2008, 2010, and 2012. In 2006, a subset
of the HRS sample was selected for biomarker data collection. Data was again collected
for this subsample in 2010. In 2008, another subsample was selected for biomarker data
collection and followed up in 2012. Thus, our biomarker data is an individual level panel
with an interval of 4 years between observations.
The biomarker information covers a number of risk factors. Indicators of cardiovascular
risk include high and low diastolic blood pressure and pulse rate at 60 seconds. Indicators
of metabolic risk include high and low total cholesterol, HDL cholesterol, high and low
body mass index (BMI), and high glycated hemoglobin. Indicators of inﬂammation risk
include high c-reactive protein. We also include kidney function (cystatin C) as a measure
of frailty. The biomarkers we consider have been associated with coronary heart disease,
diabetes, mental and physical functioning, and mortality (Crimmins et al., 2010). For
each of these markers, high risk cut points are based on Appendix Table A1 of Crimmins
et al. (2010).
Data on historic economic conditions is obtained from the Bureau of Economic Analysis publication State Personal Income 1929 - 97. In particular, we use state wise per
capita personal income for years 1931 to 1959. These income numbers are deﬂated to
2009 dollars. Using this data, we calculate year-on-year growth rates of state per capita
income and assign it to an individual based on their state and year of birth. Following
Cutler et al. (2007), to better reﬂect in utero exposure, if an individual is born in ﬁrst
half of the year, we assign them the previous year’s growth rate instead of the current
year’s rate.
Using this data, we run speciﬁcations of the following form:
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yisbt = α + β1 incsb + β2 conti + θs + τc + εisbt

(1)

where i indexes the HRS respondent, s indicates state of birth, b indicates the year of
birth, and t indicates the HRS wave. yisbt take on the form of binary variables representing
high risk values of the biomarkers discussed above. The key variable of interest is incsb ,
the growth rate of per capita personal income for state of birth s in year of birth b. conti
are individual level controls. θs and τc are state of birth and cohort ﬁxed eﬀects. Standard
errors are clustered at the individual level.
Individual level controls include dummies for race, gender, and age. Race is coded into
four categories: white, black, hispanic, and other. Age is categorized into 5 year groups.
To control for family characteristics, we also include the educational attainment of the
respondent’s parents. We include dummies for both maternal and paternal education,
with groups representing below high school, high school, and above high school education.
Since we are interested in isolating the eﬀects of income at birth (as opposed to around
the time of birth), we explicitly control for the average of the income growth rate 3 years
pre and post birth.
Each speciﬁcation also includes ﬁxed eﬀects for the respondent’s state of birth and
birth cohort. Birth cohorts are 5 year intervals starting from 1931. Following HRS
taxonomy, we call these cohorts HRS 1 and HRS 2 (1931 – 1936 and 1937 – 1941), War
Babies (1942 – 1947), early (1948 – 1953) and late (1954 – 1959) bloomers. We use cohort
ﬁxed eﬀects instead of birth year ﬁxed eﬀects since birth year ﬁxed eﬀects will purge year
to year variation in macroeconomic conditions. Instead, we use these ﬂuctuations to help
determine the impact of income growth on health.

3. Results
To gain some intuition about the variation underlying our empirical strategy, Figure
1 presents box plots of state-wise income growth rates for years 1931 to 1959. To avoid
outliers, we trim the top 99th and the bottom 1st percentile of the growth rate distribution.
Two features of Figure 1 are worth noting: First, we not only observe variation across
states, but also variation across years. By including cohort ﬁxed eﬀects (instead of birth
year ﬁxed eﬀects), we utilize this cross-year variation to identify β1 in (1). Second, the
later years in the sample (starting around 1951) exhibit less variation (both across states
and over time) than the prior years. By including this time period in the analysis, we
ensure that our eﬀects are not solely driven by large income ﬂuctuations resulting from
major events.
Next, we present descriptive statistics for the control variables used in the analysis
in Table 1. The average age of the sample is around 64 years and males comprise ap5

proximately 42 percent. In terms of race, the majority of the sample is white, comprising
about 75 percent. The sample is tipped towards low parental education: 60 percent of
respondents had fathers who did not ﬁnish high school and 51 percent had mothers who
did not ﬁnish high school.
Table 2 presents summary statistics on the biomarkers considered in our analysis along
with the associated high risk cut-points. For metabolic risk factors, a signiﬁcant portion
of the sample exhibit a high body mass index (approximately 45 percent). The incidence
of the remaining indicators for metabolic risk (with the exception of low body mass index)
lie in the 16 to 19 percent range. In terms of cardiovascular risk factors, approximately
19 percent of the sample exhibit high diastolic blood pressure. Approximately 37 percent
of the sample exhibit high levels of c-reactive protein (a measure of inﬂammation risk).
Table 3 presents regression results for the cardiovascular risk biomarkers. Each column
represents a separate regression and each regression controls for age, gender, race, father’s
education, and mother’s education. In addition, each regression includes state of birth
ﬁxed eﬀects as well as 5-year cohort ﬁxed eﬀects. We present results for both the growth
rate at birth as well as the three year average growth rate pre and post birth. Across the
three columns, it is clear that the growth rate of per capita state income has no eﬀect
on biomarkers of cardiovascular risk. All three estimates are statistically insigniﬁcant.
In addition, the eﬀects are also small in magnitude: a percentage point increase in the
growth rate at birth is associated with a 0.0005 percentage point increase in the likelihood
of high blood pressure, a 0.0002 percentage point decrease in the likelihood of low blood
pressure and a 0.0002 percentage point increase in the likelihood of a high pulse rate.
Table 4 presents results for indicators of metabolic risk. The table follows the same
structure as Table 3. We observe the same patterns in Table 4 as we do in Table 3: the
impact of growth rate at birth has little eﬀect (in terms of statistical signiﬁcance as well
as in terms of magnitude) on biomarker indicators of metabolic risk. We only observe
marginal signiﬁcance (at the 10 percent level) for low body mass index: a percentage point
increase in the growth rate of income at birth is associated with a 0.0003 percentage point
reduction in the likelihood of low BMI. For low BMI, we also see that average growth rate
post birth has a positive impact on the likelihood of low BMI. Nevertheless, the results
overall overwhelmingly point to null eﬀects. Table 5 presents results for inﬂammation risk
and frailty. The results are similar to what we observe for the other risk factors.
While our overall results are null, these zero net eﬀects might be hiding heterogeneity in
impacts. For instance, we might see diﬀerential eﬀects by respondent’s parental education.
Children born to better educated parents during adverse economic conditions might have
more compensatory health interventions than children born to parents with lower levels
of education. Further, educational levels also serve as a proxy for socioeconomic status,
and we might reasonably expect results to diﬀer by socioeconomic status. To test for
6

these diﬀerential eﬀects, we carry out a number of heterogeneity analyses.
We begin by presenting results for metabolic risk factors in Table 6. For each biomarker,
we interact growth rate at birth with indicators for mother’s and father’s education (in
separate regressions). Like our overall results, we don’t observe heterogeneity by parental
educational categories. Table 7 presents heterogeneity results for metabolic risk factors
and follows the same structure as Table 6. Here too, we fail to uncover signiﬁcant heterogeneity by parental education. The results for inﬂammation risk and frailty in Table
8 also indicate little heterogeneity in eﬀects. While we do not present results here, we
also carry out heterogeneity analysis by race and gender. Like the eﬀects for parental
education, we do not uncover signiﬁcant evidence of heterogeneous eﬀects.

4. Conclusion
This paper analyzes the impact of economic conditions at birth on health in adulthood.
We use the growth rate of state per capita personal income as our measure of economic
conditions prevailing during birth. We assess its impact on a wide number of biomarker
indicators of cardiovascular, metabolic, frailty, and inﬂammation risks. Our analysis
points to insigniﬁcant eﬀects of economic conditions at birth on health in adulthood.
This holds true for both our baseline analysis as well as heterogeneity analysis by race,
gender, and parental education.
These null eﬀects echo ﬁndings obtained in Cutler et al. (2007). We extend their
analysis using biomarkers as a new source of health information. One possible reason
for these null results (also discussed in Cutler et al. (2007)) might be that families are
undertaking health measures to compensate for adverse economic conditions. To the
extent that these investments are unobserved, it possible that these behaviors might help
to mitigate the potential adverse eﬀects of diﬃcult economic circumstances.
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Figures
Figure 1: Growth rate of state per capita income

Notes: State personal income per capita for 1931 to 1959 from Bureau of Economic
Analysis State Personal Income 1929 - 97.
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Tables
Table 1: Summary Statistics HRS Sample
Obs Mean
19,138
64.3
19,139
42.0

Age (Years)
Male (%)
Race (%)
White
19,125
75.2
Black
19,125
17.7
Hispanic
19,125
5.4
Other
19,125
1.7
Father’s Education (%)
Below HS
19,139
59.5
HS
19,139
25.7
Above HS
19,139
14.8
Mother’s Education (%)
Below HS
19,139
50.7
HS
19,139
34.9
Above HS
19,139
14.4
No. of unique individuals
12,689
Notes: Summary statistics for biomarker sample from the Health and Retirement Study.
Sample restricted to individuals born between 1931 and 1959. Sample is an individual
level panel, separated by 4 years.
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Table 2: Summary Statistics Biomarkers
Obs Mean (%)
Cardiovascular Risk
High Diastolic Blood Pressure (BP ≥ 90mmHg)
18,527
18.5
Low Diastolic Blood Pressure (BP < 60mmHg)
18,527
2.8
Pulse rate at 60 seconds (P ulse ≥ 90)
18,527
5.7
Metabolic Risk
High glycated hemoglobin (A1c > 6.4%)
18,711
16.0
HDL cholesterol (HDL < 40mg/dL)
17,418
18.5
High Total Cholesterol (Ch ≥ 240mg/L)
18,459
16.9
Low Total Cholesterol (Ch < 160mg/L)
18,459
18.1
2
High Body Mass Index (BM I ≥ 30kg/m )
17,888
44.5
2
Low Body Mass Index (BM I < 20kg/m )
17,888
2.5
Inﬂammation Risk
High C-reactive protein (CRP > 3mg/L)
18,394
37.1
Frailty
Kidney function - Cystatin C (CysC > 1.55mg/L) 18,157
8.7
Notes: Summary statistics for biomarker sample from the Health and Retirement Study.
Sample restricted to individuals born between 1931 and 1959. Sample is an individual
level panel, separated by 4 years. High risk cut-points based on Appendix Table A1 from
Crimmins et al. (2010).
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Table 3: Impact on Cardiovascular Risk
(1)
BP ≥ 90mmHg
Growth Rate At Birth
0.000491
(0.000389)
Avg rate (3 yrs pre)
-0.000688
(0.000747)
Avg rate (3 yrs post)
-0.000453
(0.000711)

(2)
BP < 60mmHg
-0.000170
(0.000170)
0.000447
(0.000324)
0.000130
(0.000325)

(3)
P ulse ≥ 90
0.000229
(0.000224)
-0.000449
(0.000462)
0.000161
(0.000434)

Observations
18,246
18,246
18,246
Notes: Sample restricted to individuals born between 1931 and 1959. Each regression
controls for age, gender, race, father’s education, and mother’s education. Each speciﬁcation also includes ﬁxed eﬀects for the state of birth and 5-year cohort groups. Standard
errors are clustered at the individual level. *** p<0.01, ** p<0.05, * p<0.1.
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Table 4: Impact on Metabolic Risk
(1)
A1c > 6.4%
Growth Rate At Birth
-0.000365
(0.000403)
Avg rate (3 yrs pre)
0.000324
(0.000790)
Avg rate (3 yrs post)
0.000213
(0.000768)
Observations

18,424

(2)
(3)
(4)
HDL < 40mg/dL Ch ≥ 240mg/L Ch < 160mg/L
-0.000397
0.000144
-7.83e-05
(0.000406)
(0.000371)
(0.000388)
-0.000968
9.50e-05
-0.00104
(0.000820)
(0.000722)
(0.000775)
9.52e-05
-0.000106
-0.000391
(0.000785)
(0.000695)
(0.000759)
17,164

18,178

18,178

(5)
BM I ≥ 30kg/m2
0.000134
(0.000584)
-0.00118
(0.00113)
-0.000855
(0.00110)

(6)
BM I < 20kg/m2
-0.000310*
(0.000176)
0.000394
(0.000312)
0.000535*
(0.000324)

17,614

17,614

Notes: Sample restricted to individuals born between 1931 and 1959. Each regression
controls for age, gender, race, father’s education, and mother’s education. Each speciﬁcation also includes ﬁxed eﬀects for the state of birth and 5-year cohort groups. Standard
errors are clustered at the individual level. *** p<0.01, ** p<0.05, * p<0.1.
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Table 5: Impact on Inﬂammation Risk and Frailty
(1)
(2)
CRP > 3mg/L CysC > 1.55mg/L
Growth Rate At Birth
4.12e-05
-0.000282
(0.000517)
(0.000312)
Avg rate (3 yrs pre)
-0.000622
0.000115
(0.00102)
(0.000609)
Avg rate (3 yrs post)
-0.00106
-0.000114
(0.000972)
(0.000636)
Observations
18,110
17,874
Notes: Sample restricted to individuals born between 1931 and 1959. Each regression
controls for age, gender, race, father’s education, and mother’s education. Each speciﬁcation also includes ﬁxed eﬀects for the state of birth and 5-year cohort groups. Standard
errors are clustered at the individual level. *** p<0.01, ** p<0.05, * p<0.1.
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Table 6: Heterogeneity by parental education: Cardiovascular Risk
(a) Panel A: Mother’s Education

BP ≥ 90mmHg
4.99e-05
(0.000504)
HS
0.000789
(0.000664)
Above HS
0.00158*
(0.000937)
Observations
18,246
Below HS

BP < 60mmHg
3.07e-05
(0.000242)
-0.000308
(0.000275)
-0.000661*
(0.000386)
18,246

P ulse ≥ 90
0.000222
(0.000304)
7.27e-05
(0.000348)
0.000612
(0.000545)
18,246

(b) Panel B: Father’s Education

BP ≥ 90mmHg
0.000142
(0.000483)
HS
0.00103
(0.000686)
Above HS
0.00122
(0.00107)
Observations
18,246
Below HS

BP < 60mmHg
-5.86e-05
(0.000215)
-0.000144
(0.000342)
-0.000777*
(0.000445)
18,246

P ulse ≥ 90
7.88e-05
(0.000281)
0.000641
(0.000408)
0.000207
(0.000532)
18,246

Notes: Panels A and B represent heterogeneity by mother’s and father’s education, respectively. For each biomarker, growth rate at birth is interacted with dummies for mother’s
and father’s education (in separate regressions). Each regression controls for age, gender,
race. Each speciﬁcation also includes ﬁxed eﬀects for the state of birth and 5-year cohort
groups. Standard errors are clustered at the individual level. *** p<0.01, ** p<0.05, *
p<0.1
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Table 7: Heterogeneity by parental education: Metabolic Risk
(a) Panel A: Mother’s Education
A1c > 6.4% HDL < 40mg/dL Ch ≥ 240mg/L Ch < 160mg/L BM I ≥ 30kg/m2
0.000461
-4.74e-05
-0.000305
8.87e-05
0.000433
(0.000547)
(0.000531)
(0.000481)
(0.000512)
(0.000763)
HS
-0.00163**
-0.000871
0.000836
-0.000227
-0.000407
(0.000648)
(0.000704)
(0.000635)
(0.000663)
(0.001000)
Above HS
-0.000843
-0.000729
0.000386
-0.000416
0.000154
(0.000872)
(0.000899)
(0.000956)
(0.000967)
(0.00145)
Observations
18,424
17,164
18,178
18,178
17,614
Below HS

BM I < 20kg/m2
-0.000211
(0.000241)
-0.000452*
(0.000274)
-0.000386
(0.000421)
17,614

(b) Panel B: Father’s Education
A1c > 6.4% HDL < 40mg/dL Ch ≥ 240mg/L Ch < 160mg/L BM I ≥ 30kg/m2
-2.41e-05
-0.000373
-1.07e-05
-5.81e-05
0.000512
(0.000517)
(0.000496)
(0.000446)
(0.000484)
(0.000714)
HS
-0.00110
-0.000376
-0.000312
0.000171
-0.00140
(0.000702)
(0.000796)
(0.000740)
(0.000748)
(0.00115)
Above HS
-0.000715
-0.000561
0.00178*
-0.000648
0.00108
(0.000905)
(0.000964)
(0.000988)
(0.000969)
(0.00149)
Observations
18,424
17,164
18,178
18,178
17,614
Below HS

BM I < 20kg/m2
-0.000260
(0.000214)
-0.000388
(0.000345)
-0.000410
(0.000463)
17,614

Notes: Panels A and B represent heterogeneity by mother’s and father’s education, respectively. For each biomarker, growth rate at birth is interacted with dummies for mother’s
and father’s education (in separate regressions). Each regression controls for age, gender,
race. Each speciﬁcation also includes ﬁxed eﬀects for the state of birth and 5-year cohort
groups. Standard errors are clustered at the individual level. *** p<0.01, ** p<0.05, *
p<0.1
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Table 8: Heterogeneity by parental education: Inﬂammation Risk and Frailty
(a) Panel A: Mother’s Education

CRP > 3mg/L CysC > 1.55mg/L
-1.80e-05
2.64e-06
(0.000680)
(0.000439)
HS
-0.000789
-0.00110**
(0.000870)
(0.000519)
Above HS
0.00218*
0.000412
(0.00131)
(0.000639)
Observations
18,110
17,874

Below HS

(b) Panel B: Father’s Education

CRP > 3mg/L CysC > 1.55mg/L
0.000102
-0.000285
(0.000641)
(0.000415)
HS
-0.000401
-0.000140
(0.000984)
(0.000555)
Above HS
0.000564
-0.000534
(0.00131)
(0.000583)
Observations
18,110
17,874

Below HS

Notes: Panels A and B represent heterogeneity by mother’s and father’s education, respectively. For each biomarker, growth rate at birth is interacted with dummies for mother’s
and father’s education (in separate regressions). Each regression controls for age, gender,
race. Each speciﬁcation also includes ﬁxed eﬀects for the state of birth and 5-year cohort
groups. Standard errors are clustered at the individual level. *** p<0.01, ** p<0.05, *
p<0.1
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Conclusion
The three papers in this dissertation focused on studying how macroeconomic factors
inﬂuence individual welfare. The ﬁrst two papers analyzed the impact of export driven
growth in Bangladesh and the third paper examined the impact of growth in state per
capita income in the United States. Together, they seek to add to our understanding of
the inﬂuence of broad macroeconomic changes.
The ﬁrst paper utilizes information on the production network of industries in Bangladesh
and constructs a gender disaggregated, district-level measure of export exposure. The results indicate that female-speciﬁc export exposure has an appreciably positive impact on
children’s health (as measured using the incidence of childhood ailments like diarrhea,
acute respiratory infection, and fever). One possible mechanism underlying this result is
an improvement in female decision-making status, as related to their own as well as their
children’s healthcare.
The second paper utilizes instrumental variables techniques as well as a district-level
measure of export exposure to understand how export driven growth impacts informal
labor markets in Bangladesh. It constructs a granular indicator of informality comprising
of casual, unpaid, and self employment, in addition to formal employment. The analysis
points to a nuanced adjustment process: in the short-run, export driven growth increased
formal and casual employment. In the longer run, it also increases self employment. Together, the ﬁrst two papers can be seen as adding to evidence base on the implications of
international trade. In particular, the ﬁrst paper forms part of a growing literature suggesting that expansions in international trade that also expands economic opportunities
for women can have beneﬁcial eﬀects for the health of children.
Finally, from a policy perspective, this dissertation has two implications. For macroeconomic policymakers (e.g. the World Trade Organization), the papers in this dissertation
stress the need to be cognizant of individual level implications when making decisions on
such policy. As such, the analysis indicates that the scope of inﬂuence of macroeconomic
policy is broad. For policy researchers interested in eﬀecting positive change (and given
the costs and constraints of designing and implementing micro-level interventions), this
analysis presents an additional avenue of inﬂuence.

