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1 Introduction

There has been dramatic changes to fertility and women’s educational attainment
in developing countries since the 1960s. One potential source of these changes is
industrialization associated with increased employment opportunities for women.
By increasing opportunity costs of child-bearing and child-rearing, and by increasing
returns to human capital accumulation in agrarian economies, industrialization may
reduce fertility and increase educational attainment of women through increased
female labor force participation (FLFP). Since its inception in the late 1970s, the
Ready Made Garments (RMG) industry has provided millions of Bangladeshi women
their first opportunity for employment outside of agriculture in a high fertility, low
FLFP, and low human capital accumulation context. This allows me to examine the
salience of low-skilled employment opportunity in the industrial sector in explaining

long-term fertility reduction and increases in educational attainment of women.

The RMG industry dominates the manufacturing landscape and export earn-
ings of Bangladesh. In Fiscal Year 2016-2017, the RMG industry accounted for 81
percent of Bangladeshi exports — employing about 4 million people, and contribut-
ing 6.6 percent and 33 percent to overall and industrial labor force participation in
Bangladesh respectively (Bangladesh Burea of Statistics, 2020). Matsuura and Teng
(2020) estimates that about 60 percent of the workers in RMG sector are women.'
It is perhaps not surprising that the growth of the RMG industry has coincided with
a steady increase in FLFP in Bangladesh from 24.6 percent in 1990 to 36 percent in
2019. This contrasts South Asia’s overall experience where FLFP dropped from 29
percent in 1990 to 23.6 percent in 2019 (The World Bank, 2021).%

Increases in FLFP increases the opportunity cost of having children, and de-
creases fertility and desired fertility (Aaronson et al., 2014). Additionally, it can

encourage women’s schooling if returns to education increases. Between 1990 and

'Matsuura and Teng (2020) also notes that estimates from different sources range from 58-80
percent.
2See Figure 1 for a comparison of the Bangladeshi evolution of FLFP relative to other countries.



2016, the total fertility rate in Bangladesh decreased from 4.49 to about 2.20.% This
change occurred concurrently with an increase in women’s youth literacy rates by
more than 60 percentage point.* Using available census sub-samples, and a RMG
factory dataset obtained by combining multiple datasets from Bangladesh Garments
Manufacturers and Exporters Association (BGMEA), I first estimate the extent to
which the expansion of the exporting RMG industry contributed to the increase
in FLFP in Bangladesh between 1991-2011. Second, I estimate the long-term ef-
fect of the increased employment opportunities on reproductive and human capital

accumulation choices of Bangladeshi women.

The spatiotemporal expansion of the RMG industry is correlated with the spa-
tiotemporal development pattern in Bangladesh. I overcome this endogeneity by
using a Bartik-style instrument. Specifically, the identifying variation in exposure to
employment opportunity is generated by spatial differences in knit- and woven-based
product specialization within areas with RMG factories. My estimates indicate that
FLFP increased substantially, and school enrollment of working age teenage girls
decreased due to increased exposure to employment opportunities in the RMG in-
dustry. However, I find no changes in the reproductive choices that I examine (age
specific marriage and fertility rates) and in other aspects of human capital accu-
mulation (school enrollment at younger ages, and literacy and years of schooling of

working age teenage girls).

The findings in this paper add to three important discussions. First, it informs
us about how important export-oriented manufacturing has been to Bangladesh’s
ongoing development process, adding to the literature discussing the mechanisms of
manufacturing- and export-led development. It shows that industrialization associ-
ated with increased FLFP does not explain the remarkable fertility reduction and
increased education of Bangladeshi women between 1991-2011. This is particularly

relevant given concerns about structural transformation bypassing the manufacturing

3See Figure 2 for a comparison of Bangladeshi fertility transition with other countries.
4The corresponding increase for men was less dramatic, from 52 percent to 91 percent (The
World Bank, 2021).



sector in many of the currently developing countries as discussed in Rodrik (2016).
Second, this paper adds to the literature examining the impact of exposure to inter-
national trade on various economic and non-economic aspects of the lives of workers
(Atkin, 2016; Autor et al., 2019; Autor et al., 2013; Li, 2018).

Third, it documents the role of the RMG industry in fostering overall develop-
ment and gender equality in Bangladesh over 1991-2011. In a work with a similar
focus, Heath and Mobarak (2015) investigated how greater access to RMG factory
jobs changed Bangladeshi women’s marriage, childbearing, school enrollment, and
employment decisions. Their outcome and control data comes from a 2009 survey of
1395 households in sixty villages in four sub-districts of Bangladesh. Their factory
data comes from a 2014 survey of local individuals knowledgeable about the timing
of RMG industry expansion in their own localities. Using 1991, 2001, and 2011 cen-
sus sub-samples, I am able to investigate the effects of the expansion of the RMG
industry across Bangladesh over 1991-2011. Moreover, factory level data on location,
size, and product type allows me to use differences in product specialization within
areas with RMG factories as my identifying variation, ameliorating concerns related
to endogeneity coming from unobserved location characteristics. Additionally, the
prevalence of women in RMG industry in Bangladesh has been declining since 2010
(Matsuura & Teng, 2020), and this fact is in line with what can be expected as
technology improves in a manufacturing sector (Tejani & Kucera, 2021).> The RMG
industry was particularly hit by Covid-19 as well (Kabir et al., 2020). The findings
of this study also informs debate about the immediate future path of Bangladeshi

development.

The FLFP in industrial sector in Bangladesh was quite low at the inception of
the RMG industry. In 1991, only 0.5 percent percent of working aged women was
employed in industrial sectors in Bangladesh whereas the corresponding figure for

men was 2.7 percent. Over the next decades, the RMG industry expanded and

5There has been a reduction in number of RMG factories despite continued growth in export
value since 2013 (Reihan & Bidisha, 2018).
5Based on my own calculations using Census 1991 data.



became the largest industrial and export sector of Bangladesh. Expansion of the
RMG industry in different regions increased demand for labor in those regions. The
increase in labor demand for women may be more salient as the relative importance of
female employment in textile and clothing related industries has been observed across
time and space. Field-Hendrey (1998) and Burnette (2008) document that women
made up large portions of the labor force in textile and related industries in USA
and in England in 1800s, well before their respective rapid FLFP transition. Kucera
and Tejani (2014) find that textiles and related industries were the strongest drivers
of women’s share of employment among a broad swath of countries at different levels
of development in during 1981-2008. Women make up the majority of labor force
in the Bangladeshi RMG industry as well (Matsuura & Teng, 2020). In addition to
the direct employment effects of the RMG industry, widespread employment in one
industrial sector has the potential to increase overall FLFP by fostering pro-FLFP
cultural norms, or by generating and spreading knowledge about the lack of impact
of FLFP on children, as in Fogli and Veldkamp (2011) and Fernandez (2013). These
channels could be especially important in the historically low FLFP and pro-natal

context of Bangladesh.

From a theoretical point of view, FLFP and fertility are endogenous. Em-
ployment opportunities for female workers increase the opportunity cost of having
children, and decreases fertility and desired fertility (Aaronson et al., 2014). FLEFP
could also lead to changes in marriage and divorce by altering the cost and ben-
efit of marriage for both men and women (Autor et al., 2019; Greenwood et al.,
2017). Additionally, industrial employment may change norms regarding women’s
reproductive decisions, a key driver of fertility (Amin et al., 1998; Baudin, 2010;
Bhattacharya & Chakraborty, 2012). Interestingly, Bangladesh was undergoing a
rapid fertility transition since the 1970s, decades before the emergence of the RMG
industry. One feature of the Bangladeshi fertility transition is that it started in rural
areas shortly after the transition started in urban areas, where factories are mostly
located (Siddiqui, 2022). Thus the effect of RMG industry expansion on fertility is



an empirical question.”

Opportunities to work in manufacturing sector could increase returns to ed-
ucation, as argued in Amin et al. (1998) and Heath and Mobarak (2015). Export
demand from contextually higher skilled sectors has been found to increase schooling
in India (Oster & Steinberg, 2013; Shastry, 2012) and in China (Li, 2018). On the
other hand, Atkin (2016) finds that opportunities in export-oriented manufacturing
increases school drop-out rate. Since the returns to skills learned in school in the
RMG industry in Bangladesh is not well established, whether expansion of the RMG
industry increased or decreased human capital accumulation of Bangladeshi women

remains unclear.

The methodology of this inspired by Autor et al. (2013) who derive a measure
of US local labor market exposure per worker to Chinese import competition based
on standard trade models. Their measure starts with industry specific measures of
exposure, obtained by apportioning observed changes in import in an industry j to
each local labor market by that local labor market’s share of total US employment in
industry 7. The sum of industry specific exposures in a local labor market is divided
by local employment numbers to obtain per worker measures. Autor et al. (2013)
instrument their share measures with 10 year lags and import measures with Chinese

imports to other countries.

In my case, there are two key challenges in employing a similar measure of export
exposure coming from the RMG industry. First, the placement of RMG factories
are correlated with development patterns in Bangladesh.® Second, the RMG indus-
try has an overwhelming importance in Bangladeshi industrial and manufacturing
employment. Thus, patterns of industrial and manufacturing employment will also

be correlated with development pattern. I get around these challenges by focusing

"Given the prevalence of younger workers in the RMG industry, it is also possible that RMG
expansion led to delayed child bearing without changing fertility overall. About 90 percent of the
women working in RMG factories are younger than 40 years old, gaining first experience of paid
employment in the RMG sector (Matsuura & Teng, 2020).

8See section 2 and section 5.1



my analysis only to areas that had export-oriented RMG factories. I exploit spatial
differences in knit- and woven-based product specialization within areas with RMG
factories to obtain identifying variation in exposure to the export-oriented RMG

industry in Bangladesh.

My estimates indicate that the average export exposure during 1991-2011 in
areas with RMG factories increased overall FLFP rate by 3.4 percentage points
and industrial FLFP by 4.5 percentage points.’. For comparison, during 1991-2011,
overall FLFP in Bangladesh increased by 2.45 percentage points and industrial FLFP
increased by 2.04 percentage points. I also find that school enrollment of working
age (14-19) teenage girls decreased by 2.7 percentage points. However, I find no
impact on other aspects of human capital accumulation, and reproductive choices.
My FLFP findings are consistent with previous findings in the literature that the
RMG industry increased FLFP in Bangladesh (Heath & Mobarak, 2015) and that
increased import competition reduced employment in the United States (Autor et
al., 2019; Autor et al., 2013). Decreased school enrollment of working age teenagers
due to opportunities in export-oriented manufacturing was also observed in the case
of Mexico (Atkin, 2016). However, my finding related to schooling and reproductive
choices differs from the literature focusing on Bangladesh (Heath & Mobarak, 2015).

The rest of the paper is organized as follows - section 2 provides a brief introduc-
tion to the RMG industry in Bangladesh, section 3 describes the empirical approach,
section 4 discusses the data, section 5 presents and discusses the results and section

6 concludes the paper.

2 The RMG industry in Bangladesh

The textile and clothing sector is one of most traded sector in the world. It accounted
for about 4 percent of the total global trade in 2018 (World Integrated Trade Solu-

9854 USD per working age (15-64) person



tion, 2022). As of 2015, Bangladesh was the second largest exporter in the textile
and clothing sector, behind China (World Integrated Trade Solution, 2022). Within
the textile and clothing sector in Bangladesh, the export-oriented RMG industry is
overwhelmingly important, accounting for about 93 percent of Bangladesh’s textile
and clothing exports in 2015 (Comtrade, 2022). The defining feature of the RMG
industry is that it mass-produces finished textile products to generalized measure-

ments, as opposed to tailoring textiles to an individual’s measurement.

Exporting RMG industry started its journey in independent Bangladesh in 1978
with Desh Garments. The factory started with 130 workers trained in South Ko-
rea (BGMEA, 2022a). Since then, the industry expanded rapidly. Figure 3 shows
the increase in number of export-oriented RMG industry factories between 1978
and 2006. The industry took off in late 1980s, and its expansion accelerated in
the 1990s. About 779 factories were likely established between 1978-1991, whereas
about 2075 factories were likely established between 1992-2001.'° By 1991, the RMG
industry accounted for more than 50 percent of Bangladeshi exports. Europe and
North America emerged as the key importers of RMG products, possibly buoyed
by the Multifiber Agreement, and those areas remain the largest markets (BGMEA,
2022b).1!

Figure 4 shows the spatial spread of export-oriented RMG factories in Bangladesh
between 1991 - 2006. In 1991, 37 sub-districts (admin level 3) of 9 districts (admin
level 2) had RMG factories in them.'? Most of these sub-districts are located in or
near the two economically important districts containing the capital city (Dhaka)

and the port city (Chittagong). These sub-districts contained about 11 million peo-

10The numbers are obtained by matching factory information in BGMEA Directory 2000-01,
and 2009-10 to two other BGMEA datasets. Few factories could not be matched, and date of
establishment had to be estimated for some factories. Both non-match incidence and error rates
in estimating date of establishment are relatively low. Hence, these numbers are best interpreted
as lower bounds on the number of RMG factories established in the respective time periods. See
section 4 for details.

HUMultifiber Agreement ended in 2004, but does not seem to have impacted factory formation or
export growth. See Reihan and Bidisha (2018) and Figure 3

12For comparison, there were 485 sub-districts and 64 districts in 1991.



ple in 1991, roughly about 10 percent of Bangladesh’s population. By 2006, RMG
factories had spread to 63 sub-districts in 18 districts, containing roughly 14 percent
of Bangladesh’s population. '* The quality of infrastructure and utilities have been
found to be the key drivers of RMG factory location choice, whereas access to edu-
cated workforce is not a concern for most factory owners. In a survey of RMG factory
owners, Kagy (2014) reports that 96 percent of owners considered good quality roads
and access to buildings with gas and electricity to be “very important” for choosing
location of RMG factories, while 70 percent of them considered access to educated
workforce as being “not important”. In my analysis below, I confirm that relative to
availability of workers, quality of infrastructure at the sub-district level is much more
correlated with the existence of RMG factory in a sub-district in 1991 and 2001 (see

section 5.1 for details).

The RMG industry produces two broad categories of products — knit (HS code
61) and woven (HS code 62). Knit fabric is comprised of a single yarn looped repeat-
edly to produce cloth whereas woven fabric is made with multiple yarn criss-crossed
over and under each other. Some of the common knit products include cotton T-
shirts and sweater, while jackets, shirts and pants are examples of common woven
products. Most factories in Bangladesh specialize working with either knit fabric or
woven fabric, although several factories are able to work with both types of fabrics.
Producing woven fabric is more energy and capital intensive, and woven products
command about 10 percent higher per unit price. However, the value-added in knit
export in Bangladesh is higher (Sytsma, 2022) and woven factories tend to employ

more women relative to knit factories (Matsuura & Teng, 2020).

Figure 5 shows the changing importance of knit manufacturing relative to woven
manufacturing within the Bangladeshi RMG industry. Most of the RMG factories
established by 1991 engaged in production of woven garments. Over time, more knit
factories have opened and, by 2006, Bangladesh was exporting comparable value of

knitted and woven products.

13There has been administrative boundary restructuring at the sub-district level within our study
period of 1991-2011. All numbers are estimated based on the 1991 census boundaries.



3 Empirical Strategy

The goal of this paper is to estimate the long-run effect of increased employment
opportunities stemming from the exporting RMG industry on FLFP, fertility and
marriage rates, and on several aspects of human capital accumulation choices of
Bangladeshi women. Ideally, the value of RMG exports from a sub-district will be
orthogonal to the outcomes in that sub-district. In that ideal case, I could simply
regress sub-district outcomes on value of RMG exports from a sub-district. However,
I run into two problems. First is that the spatiotemporal expansion of the RMG
industry is correlated with the spatiotemporal pattern of overall development in
Bangladesh. The primary concern for identification in this context is that RMG
factories are likely to be located in more developed sub-districts. Differences in
these development characteristics will influence the size of the RMG industry as well
as FLFP, reproductive, and human capital accumulation choices of women. This
concern is accentuated since the sample period of 1991-2011 is a period of rapid

change in Bangladesh.'*

I overcome the challenge of omitted and unobserved development characteristics
in two steps. First, I restrict my analysis to sub-districts that had factories in them
by the end of 2006. The end of year 2006 was chosen as the mid-point between 2001
and 2011 censuses. This restriction of sample to only sub-districts with factories
avoids comparing outcomes of sub-districts with RMG factories to sub-districts that
do not have RMG factory. I then estimate a first difference regression equation of

the following form:
AYS,t = 5AEXPOI‘tS7t + 5t + Zs,t—lO/Bz + Xs,t—lOﬁz + 6s,t (1)

where AY;,; is the change in outcome variables in sub-district s over a period end-

4For example, the economy grew at an average rate of 5.8 percent per year over 1991-2011. In
addition to improvements in FLFP and women’s education, and reductions in fertility discussed
in the introduction; this period saw a doubling of available workforce, rapid urbanization, and
improvements in infrastructure. The electrification rates increased from 14 percent in 1991 to 60
percent in 2011 (The World Bank, 2021).



ing at t. The outcome variables in this paper are estimated from 1991, 2001 and
2011 census sub-samples. The decadal changes over 1991-2001 and 2001-2011 in each
sub-district are stacked. AExport,, measures change in export from a sub-district
s in the decade ending at ¢ and ¢; are period fixed-effects. Z;_10 is a vector of
sub-district specific controls common to all regressions. Z,; ;¢ includes two proxies
of infrastructure quality at a sub-district (beginning of the decade electrification rate
and urbanization rate) and three measures of sub-district demographics (beginning
of the decade education levels of men and women between the ages 15-64, and popu-
lation density). X 10 are beginning of the decade controls that vary depending on
the outcome variable. They are discussed in relevant sub-sections below. This sam-
ple restriction and working with first difference of outcomes and exports ameliorates

concerns regarding unobserved location characteristics driving the results.

The second problem is that I do not observe the value of exports originating
from sub-districts. Instead, I construct and use a Bartik-style instrument of decadal
changes in export exposure per potential worker in a sub-district following Autor
et al. (2013)." The RMG industry produces two broad categories of products — knit
products and woven products.'® T first create a measure of total export exposure
in a sub-district by apportioning values of knit and woven exports originating in
Bangladesh to each sub-district in proportion to that sub-district’s share of knit
and woven machines relative to total knit and total woven machines in Bangladesh
respectively. This measure of total export exposure in a sub-district is divided by
the working age population in that sub-district to derive the export exposure per

potential worker, or simply - Export Exposure. Thus, in a sub-district s ending at

15 Autor et al. (2013) use standard trade models to derive a measure of Chinese import exposure
per worker at the different US commuting zones (CZs), their unit of local labor markets. Industry
specific measures of import exposure at the CZs can be obtained by apportioning observed changes
in import in an industry j to each CZ by that CZ’s share of total US employment in industry j.
The sum of industry specific exposures in a CZ is divided by CZ employment numbers to obtain
per worker measure of import competition in a CZ.

16See Section 2 for details.
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decade t, the Export Exposure is:

9 E K w
xport . Export -
_ K BD,t—i W BDt—i
Export Exposure, , = Z Qi ¥ —F— + Z S (2)
=0 S,t—i =1 Sﬂf—i
K Machinesg,_; W Machinesg,; ;
Where a,_; ,and o)), . = (3)

— . K . W
Machinesgp Machinesgp,;

K and W denotes knit and woven respectively, BD denotes the total for Bangladesh,

Machines is the number of machines, and L is the 15-64 year old population.

Changes in value of knit or woven exports in a decade could change outcome
and change knit or woven shares in sub-districts. Additionally, location-time specific
shocks could change the outcome, as well as change the export exposure measures
in a sub-district. I account for this by setting the knit shares, woven shares, and
working age population to the beginning of the decade knit shares, woven share, and
working age population respectively. With this modifications, the decadal change in
export exposure per potential worker in sub-district s and in the decade ending in ¢

is as follows:

AExport Dt W AEXportIgth

A Export Exposure, , =a, |, * +al, jox—— (4)
’ ’ Li—10 ’ Lt 10

Replacing AExport,, in equation 1 with A Export Exposure,, in equation 4, the

first difference regression equation that I estimate takes the following form:

Asz,t = 5AEXp0rts,t + 57& + Zs,tfloﬁz + Xs,tfloﬁa: + €sit (5)

Thus, the identifying variation in my regressions stem from spatial variation in
knit- and woven-based product specialization within areas with RMG factories. The
increase in total knit and woven exports from Bangladesh over decades (see Figure 5)
were likely driven by changing comparative advantage as Chinese wages were increas-
ing (BBC, 2012; Zhang et al., 2016) and unlikely to be correlated with the changes
in outcomes in different sub-districts of Bangladesh. However, the identification do

not rely on the independent or as-if independent “shifters” assumption highlighted
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in Borusyak et al. (2022) since I only have the two sub-sectors - knit and woven,
and two periods of change. Rather, the identification in this paper comes from ex-
ploiting the variation in exposure generated by differences in knit and woven shares
across sub-districts exposed to the RMG industry. These shares are then scaled by

temporal differences in changes in knit and woven exports from Bangladesh.

Following Goldsmith-Pinkham et al. (2020), the identifying assumption in this
paper’s context is that the relative specialization into knit versus woven products in
a sub-district is unrelated to the €,; in equation 5. This implies that the differences
in shares should not influence the outcome through any other confounding channel.
The assumption would be violated in the following scenario. Say, for instance woven
factories employ relatively more women. This may relatively increase the number of
potential mothers in a sub-district with relatively higher intensity of woven facto-
ries. In turn, governments or non-governmental organizations may be encouraged to
channel relatively more resources to schooling in areas with relatively more woven
production. This will improve schooling for females in those sub-districts without a
corresponding improvement in demand for women’s labor, violating our identifying

assumption.

3.1 Female Labor Force Participation

I first investigate the impact of increased export exposure on FLFP by estimating

equations of the following form:
AY;,t = ﬁAEXpOI‘t EXpOSUI"GS’t + (5t + Zs,t7105z + 6I1Yg]7‘t4il§_% + ﬁxZPOPi,St:?% + 6s,t (6)

Changes in overall and industrial FLFP rate for working age women (ages 15-64) are
investigated first. In two surveys separated by 9 years, Heath and Mobarak (2015)
and Matsuura and Teng (2020) found that roughly 70 percent of the women working
in the RMG industry are 29 years old and younger. In addition, both surveys found

that about 20 percent were teenagers. These age groups are also more involved in

12



reproductive and schooling choices. Hence, I also investigate the changes in overall

and industrial FLFP for 15-29 year old women and for 15-20 year old women.'”

In addition to common controls mentioned in Section 3.1 equation 6 adds two
more controls to equation 5. Beginning of the period labor force participation rate
for men in corresponding age groups for all or industrial sectors, as relevant, is added
to each of the regression to capture changes in local industry structures unrelated
to the expansion of the RMG industry. While it is likely that men’s labor force
participation is influenced by the RMG industry and its supporting industries, it
makes up a small portion of men’s employment.'® In addition, start of the period

population of 15-64 year old is included as a control of labor supply conditions.

3.2 Reproductive Behavior

Figure 6 shows how rates of being ever married and the number of own children in
household varies for females 10-40 year old in sub-districts with factories by 2006.
Opportunities in the RMG industry changes the economic options of women. And
given the age profile of RMG industry workers discussed above, it also changes costs
and benefits of marriage and of bearing and raising children during ages that are
very important for marriage and fertility in Bangladesh. I investigate how changes
in export exposure influences two key components of reproductive choices of women
— marriage rates and fertility rates at different ages. Age of marriage is investigated

by estimating equations of the following form:
AY,; = BAExport Exposure, ; + 6; + Zs—100: + €5 (7)

where AY;, includes changes in rates of ever being married among 15-20 and 21-
30 year old women. Influence on women 30 years and above are not investigated

since almost all women of that age have had married at least once by that age

TLabor force participation data is only available for 15+ ages.
8Even if half the RMG industry employees were men, less than 5 percent of the working men
would be working in the RMG industry.
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among Bangladeshi women in our sample. No additional controls are included in
regressions investigating marriage rates at different age groups. Next, I investigate

how fertility changes by estimating regressions as follows:
AY,; = BAExport Exposure, , + 0; + Zs—108: + € (8)

where AY,; are measures of changes in fertility rates among 15-20, 21-30, and 31-40
year old women. Since I do not observe realized fertility or birth histories, I use

number of own child in household as a proxy measures of fertility.

3.3 Human Capital Accumulation

Exposure to exports from RMG industry could encourage increased educational at-
tainment by increasing returns to basic education. However, it could also reduce
educational attainments by encouraging drop-outs among working age teenage girls.
Additionally, efforts to learn while in school may also increase if returns to human

capital increases. These hypotheses are tested using regressions of the following form:
AY,, = BAExport Exposure, ; + 0; + Zs;—103. + BIY;{\t{m + €5t 9)

where AY;; include changes in enrollment rates for girls aged 5-9, girls aged 10-13,
14-19; and changes in years of schooling and literacy among working age teenage girls
(ages 14-19). These regressions include beginning of the period outcomes for males
of the corresponding age group as a control for changes in quality of educational

institutions in these regions.

4 Data

4.1 Factory and Export Data

Data on location, product type and number of machines of all factories in 1991 and
2001 is needed to estimate the share o and ! in 1991 and 2001. To that end, four

14



datasets from the Bangladesh Garments Manufacturers and Exporters Association
(BGMEA) are combined to obtain the factory dataset. Two of the four datasets
provide year of establishment data, needed to identify factories in different sub-
districts that existed in 1991 and 2001. The other two datasets provide data on

number of machines in each factory in 1991 and 2001.

BGMEA Members Directory contains data on name, BGMEA membership num-
ber, addresses associated with the entry (often separated into address of the factory,
and address of the office), number of machines, capacity, and the type of products
produced by the factory. I have directory entries for the years 2000/01 and 2009/10,
which means that I observe firm-level characteristics at these two points in time. For
ease of exposition, I call these directory-based datasets from hereon. I also obtained
a 2015 factory list from BGMEA and a factory list that I scraped from the members
list section of BGMEA website on March of 2021. T call the latter two datasets
list-based datasets from hereon. In addition to the data in directory-based datasets,
list-based datasets also include the year of establishment.!” The number of machines
in list-based datasets are inadequate to estimate 1991 and 2001 o and ! for two
reasons. First, the lists do not include factories that were operational in 1991 and/or
2001, but that have left the industry before the lists were compiled. A substantial
bout of factory exits occurred in the aftermath of 2013 Rana Plaza tragedy (Reihan
& Bidisha, 2018). This can be a serious source of bias. Second, factories may have
changed their number of machines in the 2-4 decades between the observation dates
in the list-based datasets and 1991 and 2001.

The first step in constructing the factory dataset is matching entries in the
directory-based dataset with entries in the list-based datasets by their name or unique

BGMEA membership number. This yielded 71 percent and 80 percent matches

98pecifically, for each entry, the 2015 list contains data on name, name of corporate owner, email,
telephone, cellphone, and fax numbers; contact person and their designation, primary banker, fac-
tory address, product types, whether the unit specializes in knit or woven, number of machines; and
employees. The list scraped from BGMEA on 2021 contains data on name, BGMEA membership
number, office address, factory address, number of machines, capacity, and year of establishment
of each entry.
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for entries in the 2000-01 and 2009-10 BGMEA directory respectively, providing
their factory address and year of establishment. Sub-districts for these matches
are assigned by geo-coding the factory addresses using Awesome Table. For the
remainder of entries in the BGMEA directory 2000-01, sub-districts are determined
manually by obtaining their factory address and using Google Maps to assign sub-
districts. In many instances, the BGMEA directories do not explicitly classify an
address associated with an entry as a factory address or an office address. In those
instances, the address is classified as a factory address if the phone number of the
factory and the phone number of the office for that entry is the same. When both
addresses and phone numbers of an entry are not classified in the directories, I am
unable to assign a sub-district as I cannot infer whether the address associated with
the entry is of the factory, or of the office space. Consequently, locations of 13
percent of entries in the BGMEA directory 2000-01 remains undetermined and are

not included in my factory dataset.

The years of establishment for BGMEA entries that could not be matched with
the list-based datasets are unavailable. Since its inception in 1983, BGMEA assigned
membership number in a sequence starting with one, and with increments of one.?"
I estimate the missing year of establishment using an OLS regression capturing the
relationship between year of establishment and BGMEA number within the BGMEA
directory entries that could be matched with the list-based datasets. Whether a
factory existed in 1991 or 2001 is then determined by the year of establishment, or
its estimate if needed. In the final factory dataset used to estimate 1991 and 2001 o
and !, 16 percent of the year of establishment is estimated, yielding an error rate
of 1.14 percent in assigning whether a factory existed in 1991 or 2001.%! Additionally,
missing number of machines is assigned the mean value of machine and constitutes

5 percent of the sample.

20This fact, and the number of entries in the 2000-01 directory can be used to infer that at most
19 of the 3026 factories exited the industry between 1983 and 2000-01.

2I'When applied to factories whose year of establishment is known, this procedure yields a 7
percent error rate. The procedure is applied to 16 percent of the factories in the final dataset.
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Table 1 shows the summary statistics of factories in my sample. There are
2853 factories, the average factory had 198 machines with a standard deviation of
259. 30 percent of the factories in my sample existed in 1991. 30 percent of them
specialized in knit production, 60 percent on woven production and the remaining
factories produced both. Figure 7 shows the empirical cumulative distribution of
machine size of knit and woven factories established on or before 1991, and between
1991-2001. No evidence of in changes in factory size is evident, implying similar
factory level technology at work in the export oriented RMG industry at least till
early 2000s.

Bangladesh imports a large portion of the knit and woven textile used in the
RMG industry. Workers in Bangladesh add value to the textile by various production
activities such as cutting and sewing. As a measure of labor demand, estimated values
of export originating from Bangladesh is used. For knit (woven) products, export
originating in Bangladesh at year t is estimated by subtracting value of total knit
(woven) textile imports from total value of knit (woven) product exports. The data

of these values are obtained from (Comtrade, 2022).%2

4.2 Population Census

The outcome and control data comes from Bangladesh Census 1991, 2001 and 2011
sub-samples, obtained from Minnesota Population Center (2020). Individual data
are aggregated to the sub-district level. The spread of RMG industry across different
sub-districts in Bangladesh is correlated with infrastructure quality®. Infrastructure
quality could change the outcome variables differentially on its own. Hence analysis
in the main specifications is restricted to sub-districts that already had RMG indus-
try factories in them by the end of 2006, the mid point of the last sample period.

22Gytsma (2022) reports that Textiles fall under the HS2 heading HS60 (knit), and HS4 headings
(woven): 5007, 5111, 5112, 5113, 5208, 5209, 5210, 5211, 5212, 5309, 5310, 5311, 5407, 5408, 5512,
5513, 5514, 5515, 5516, 5602, 5603, 5801, 5802, 5809, 5903, 5906, and 5907. Knit-based products
have an HS code of 61 and woven-based products have an HS code of 62.

235ee section 2 and section 5.1
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Table 2 shows the difference in key demographic and infrastructure measures in 1991
census between sub-districts that are included in the sample, i.e. had factories by
2006, and sub-districts that are excluded from sample, i.e. did not have factories by
2006. Whereas Table 3 shows the correlation between specialization on woven pro-
duction and the same demographic and infrastructure measures in the sub-district in
1991.24 There are clear differences in density, urbanization, electrification, average
age, gender distribution and average years of schooling in areas with RMG indus-
try factories by 2006, and areas without. However, within factory exposed areas,

specialization is uncorrelated with the same measures.

5 Results

5.1 Factory Locations and Shares

I first confirm that quality of infrastructure, rather than availability of workers, is the
main determinant of RMG factory location in Bangladesh. Table 4 presents results
of linear probability models (LPM) of factory locations in 1991 and 2001. In each
case, the dependent variable is an indicator of whether a sub-district had RMG fac-
tories by 1991 and 2001 respectively. All explanatory variables are in standardized
units. Measures of infrastructure variables — the electrification rate and the urban-
ization rate (i.e. share of population in urban areas), are both statistically significant
and meaningful in explaining factory location. One standard deviation increase in
electrification rate is associated with a 13-16 percentage point increase in probability

of a sub-district having a factory by 1991 or 2001.?° The impact corresponding to

24Measured as ratio of woven-producing machines to total RMG industry machines in a sub-
district. Since the RMG industry is classified into knit and woven in our analysis, specialization in
knit = 1-specialization in woven.

Z5Fujii and Shonchoy (2020) argues that spatial differences in electrification in Bangladesh in
the sample period is dependent on infrastructure, number of households, state of industrial and
commercial development and existing social and community institutions. Hence a more accurate
interpretation is that electrification and the unobserved development patterns associated with elec-
trification is associated with a 13-16 percentage point increase in probability of having a factory.
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one standard deviation increase in urbanization rate is 5-7 percentage point. On
the other hand, measures of demographic variables — density of working age (15-64)
population and average years of schooling in a sub-district are less systematically
associated with a a sub-district having a factory by a given year. Years of school-
ing do not have a statistically significant impact. Whereas one standard deviation
increase in density of working age population is associated with a 3-6 percentage
point increase in probability of having a factory, much weaker than the combined
impact of infrastructure measures. Additionally, dropping density of working age
population barely changes the variation explained by the models, with electrification

rate absorbing the effect.

One concern for identification in this paper’s context is that knit share (oz’;’t) and

w

+;) in one period may change characteristics of a location which in

woven share («
turn can change the outcome variables. I regress o/;t and a% in 1991 and in 2001 on
changes in observed sub-district characteristics between 1991-2001, and 2001-2011
respectively. Table 5 presents the results of the regressions. I find no evidence of
correlation between the start of the period knit and woven shares in a sub-district,
and the subsequent decade’s changes in electrification and urbanization rate, popula-
tion (15-64 year old) and male’s labor force participation in that sub-district. There
is a very weak correlation with reduced schooling of males less than 15 years old,

however. The adjusted R? is close to zero in all specifications.

5.2 Female Labor Force Participation

Table 6 presents estimates of regressions of the form of equation 6. The dependent
variables are FLFP rates of various age groups expressed in percentage and the export
exposure measure is in one thousand dollar per working age population. Column 1-2
presents estimates for ages 15-64, column 3-4 presents estimates for ages 15-29 and
column 5-6 presents estimates for ages 15-20. Odd numbered columns correspond

to overall FLFP and even numbered columns correspond to industrial FLFP. The
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results indicate that exposure to export-oriented RMG industry increases overall and
industrial FLFP across all age groups.Table 7 reports that the estimates in specifi-
cation in column 1 are stable to inclusion of controls. The coefficient estimates are
between 4.06 and 7.56, and are all statistically significant at the 1 percent level. The
increase in industrial FLEFP is stronger than the increase in overall FLFP, as expected
when demand for female labor increases in the industrial sub-sector. Additionally,
the effect on FLFP is stronger for younger age groups. This is consistent with find-
ings that younger women are more prevalent in the RMG industry of Bangladesh

(Heath & Mobarak, 2015; Matsuura & Teng, 2020).

The average value of export exposure in my sample is 854 dollars over two
decades, roughly 6 months - 12 months of income in the time period. The average
exposure changes overall FLFP by 3.47 percentage points. In sub-districts included
in my sample, overall FLFP increased by 10.8 percentage point over 1991-2011. Thus,
about 31 percent of the change in overall FLFP over 1991-2011 in my sample areas
can be attributed to the expansion of the RMG industry in Bangladesh. Additionally,
the point estimate for increase in industrial-FLFP is 5.36. Thus, about 55 percent of
the 8.13 percentage point increase in industrial-FLFP can be explained by exposure
to the RMG industry. With similar calculations, the results indicate that for ages
15-29, 32 percent of the increase in overall FLFP, and 51 percent of the increase
in industrial FLFP can be attributed to the expansion of the RMG industry. The
numbers for 15-20 year old are 36 percent for overall FLFP and 49 percent for
industrial FLFP. It can be seen that even though the coefficient is largest for the
youngest age group, the economic significance is actually lower for them, reflecting

a broader trend of increasing FLFP among younger cohorts in Bangladesh.

My findings of positive long-term effect of increases in exposure to the RMG
industry on FLFP in Bangladesh is expected and is in-line with previous literature
(Amin et al., 1998; Heath & Mobarak, 2015; Kabeer & Mahmud, 2004). However,
the magnitude of effect that I find is smaller. My estimates indicate that at the

average value of exposure, overall and industrial FLFP increases by about 3.47 and
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5.36 percentage points respectively. Using a difference-in-difference estimator, Heath
and Mobarak (2015) found that women in villages within commuting zones of RMG
factories were about 15 percentage point more likely to have worked outside of home.
Moreover, the effect was stronger among women exposed to RMG factories during
critical exposure period (ages 10 - 23) by an additional 12 percentage points.?® When
examining the effect of exposure to the RMG industry by using variation in product
specialization within garment exposed sub-districts, I find a smaller effect, possibly
pointing to differences between areas close to garments and further with limited

spillovers in female employment between them.

Examining impact of import competition using a similar methodology, Autor
et al. (2013) found that import competition reduced US manufacturing employment
by about a quarter over 1990-2007. Autor et al. (2019) found that one unit of
import exposure, roughly equivalent to the average decade level exposure between
1990-2014, reduced manufacturing employment as a share of the population for both
sexes by 1.06 pp. My estimates also suggest a large impact of the RMG industry
on Bangladesh FLFP. I also find that the impact is larger among younger women.
However, my magnitudes of impact of exposure to trade are larger than what Autor
et al. (2019) and Autor et al. (2013) finds in the case of US, perhaps reflective of the
relatively more important role of RMG industry in the Bangladeshi FLFP context.

5.3 Reproductive Choices

I assess the impact of expansion of the RMG industry on marriage rates of 15-20,
and 21-30 year old women; and on fertility rates of 15-20 year old women, 21-30
years old women, and 30-40 year old women by estimating regressions of the form in
equation 7 and 8. Table 8 presents the results. The results indicate that expansion of
the export-oriented RMG industry in Bangladesh did not have a measurable impact

on marriage rates or on fertility rates in Bangladesh. My findings are in contrast

26Heath and Mobarak (2015) determined whether villages were in commuting zones of factories
in consultation with officials from BGMEA.
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to both the existing literature in the Bangladeshi RMG industry context, and in
the trade exposure literature context. Using total years of exposure to capture the
overall impact of RMG factories on marriage and child-bearing decision, Heath and
Mobarak (2015) found that 6.4 years of RMG exposure (mean in their sample) re-
duced the probability of getting married and having first children by about 0.3 and
0.23 percentage point. In the trade exposure literature, Autor et al. (2019) found
that negative shocks to female-dominated industries tend to increase family forma-
tion and fertility. Thus, positive shocks to female-dominated industry might have

been expected to reduce family formation and fertility.

The high R? in the regressions, and apparent lack of strong evidence of statistical
significance of any of the controls other than the time trend suggest a very important
role of time trend in analysis of reproductive behavior among Bangladeshi women
over 1991-2011. Figure 2 shows that between 1970-1990, the TFR in Bangladesh
dropped by about 2.5. The RMG industry emerged and expanded during a period
with momentum in favor of declining fertility. This, combined with the estimates of
Heath and Mobarak (2015) suggests that in the backdrop of a rapid fertility transi-
tion, the relative importance of the expansion of the RMG industry to Bangladeshi
fertility transition is perhaps minor at best. Additionally, one interesting feature of
the employment in the RMG industry is the strong encouragement from husbands to
partake in the employment (Matsuura & Teng, 2020), reducing potential trade-offs

between marriage and work.

5.4 Human Capital Accumulation

Table 9 presents estimates of regressions of the form of equation 9. Columns 1, 2 and
3 presents results for school enrollment, expressed in percentages, for ages 5-9, 10-13
and 14-19 year old girls respectively. Column 4 and 5 presents the results for literacy
rate and years of schooling for working age teenage girls. The results indicate that

exposure to the export-oriented RMG industry did not influence school enrollment

22



of younger girls (ages 5-9 and ages 10-13). However, school enrollment for working-
age girls (ages 14-19) is reduced. Despite this, exposure to the RMG industry did
not have a statistically significant impact on literacy rate and years of schooling of
working age girls. At the mean exposure value, enrollment for 14-19 year old girls
reduces by 2.71 percentage point. The average school enrollment rate for that cage
group was 40.6 in 2001 and 2011. Thus, exposure to the RMG industry has reduced
school enrollment by 6.6 percentage. In contrast, Heath and Mobarak (2015) found
positive impact of exposure to RMG industries on human capital accumulation in
Bangladesh. They found that increased exposure increased educational attainment
for women and men by 0.22 and 0.26 years respectively. However, they did not find

evidence suggesting increases in enrollment.

The negative impact of opportunities in export-oriented manufacturing on school
enrollment for working-age students is also observed in case of Mexico. Atkin (2016)
finds that opportunities in low-skilled manufacturing export industry reduces enroll-
ment between grades 9-12 in Mexico. In the case of China, Li (2018) finds that
high skill export shock increased high school and college enrollment in between 1990
to 2005. The RMG industry is a low-skilled manufacturing industry. Additionally,
results of my FLFP regressions (6) show that years of schooling and FLFP are neg-
atively related. Taken together, it is likely that working age girls who drop out due
to opportunities in the RMG industry may not have continued in much further in
schools anyway. Thus the opportunities in the RMG industry may have reduced
school enrollment of 14-19 year olds without a statistically significant impact on

years of schooling .

6 Conclusion

In this paper, I analyze the effect of the rapid expansion of the RMG industry in
Bangladesh on labor force participation, reproductive and human capital accumu-

lation choices of Bangladeshi women. RMG exports from Bangladesh grew at a
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rate of 16 percent a year between 1991-2011, with the industry expanding from 37
sub-districts in 1991 to 63 sub-districts by 2006. Both historically and in present,
employment in textile and closely related industries are often female dominated even
in low female labor force participation contexts. Most workers in the export oriented
Bangladeshi RMG industry are women as well. The expansion of the RMG industry
presented opportunities in industrial employment for millions of Bangladeshi women
for the first time. My analysis indicates that the expansion of the RMG industry
has contributed extensively on the overall and industrial FLFP in Bangladesh, per-
haps at the expense of small reductions in schooling for working age teenage girls.
However, I find no impact on marriage rates and fertility rates among different ages
group amid an ongoing fertility transition. Taken together, the analysis presented
here confirms the direct effect of increased engagement of women in the labor market
due to labor demand in the RMG industry. However, there is no evidence to indicate
that the industry contributed to the remarkable changes in reproductive choices and

human capital accumulation of Bangladeshi women over 1991-2011.
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7 Appendix

7.A Figures

Figure 1: Female Labor Force Participation in Bangladesh and Elsewhere (1990:2019)
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Geographical Unit Bangladesh —— EastAsia & Pacific — Latin America & Caribbean — South Asia Sub-Saharan Africa
Note: Bangladesh had one of the lowest FLFP rate in 1990 among developing
regions. While most other developing regions saw its FLFP decline over 1990-2019,

Bangladesh’s FLFP increased. Notably, FLFP of Bangladesh’s neighbors in South
Asia decreased overall. Data source: (The World Bank, 2021) .
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Figure 2: Fertility Transition in Bangladesh and Elsewhere (1970:2019)
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Note: In 1970, Bangladesh had one of the highest fertility rate in the world. Since
1970s, it experienced a rapid fertility transition, bringing its TFR to near replacement
rate towards the end of late 2020s. Data source: (The World Bank, 2021)
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Figure 3: Expansion of the Ready-Made Garment (RMG) Industry in Bangladesh
(1978:2006)
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Note: The number of RMG factories have been increasing steadily over 1991-2006.
Data source: My own compilation from various BGMEA sources, See section 4.
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Figure 4: Spread of the RMG industry in Bangladesh (1991-2006)

1991 | 2001 2006

Sub-district [l With Factory  Without Factory

Note: The RMG industry emerged in Bangladesh in the 1980s. By 1991, 37 of the 485 sub-districts had
RMG factories in them. By 2001, there were 54 sub-districts with factories and by 2006, 63 sub-districts had
factories. Data source: My own compilation from various BGMEA sources, See section /.



Figure 5: Importance of knit Versus Woven in the Bangladeshi RMG Industry

(1991:2006)

1.00 1

Share of RMG Factories

0.00 1

0.751

0.50 1

1991

2001
Year

Mixed . Woven

2006

Millions of USD

10000 1

7500 1

5000 1

2500 1

1995 2000 2005 2010
Year

—— knit — woven

At the beginning of 1991, most of the RMG factories specialized in woven-based

products.

Since then, more knit factories opened up relative to woven factories.

Exports of knit increased as well. By late 2000s, Knit and woven exports were com-
parable in value.
data is my own compilation from various BGMFEA sources, See section /.
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Figure 6: Age Specific Marriage and Own Children in Household in the Sample Areas
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Notes: The left-hand panel shows age-specific rates of ever being married for
Bangladeshi females of ages 10-40. It shows that a large portion of Bangladeshi
teenage girls do in fact get married. Additionally, rates of ever being married flat-
tens from ages 30 and onward. The right hand side shows number of own children
in household, my measure of fertility in this study. It can be seen that the number
of own children in household starts declining for women in their late 30s, perhaps
due to family formation of their own children. These facts motivated my choice of
analyzing the effect of exposure to RMG factories on marriage rates for females of
ages 15-20 and 20-30 year old; and on fertility rates for 15-20, 20-30, and 30-40 year
old Bangladeshi females. Data Source: Bangladesh Census 1991, 2001, 2011.
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Figure 7: Empirical Cumulative Distribution of RMG factory Size in 1991 and 2001
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Notes: The woven and knit shares are measured in 1991 and 2001. I examine
whether technology of factories that were formed between 1991-2001 were similar to
technology of factories formed before 1991. Both knit producing and woven produc-
ing factories have very similar empirical cumulative distribution function for factories
established before 1991 and factories established between 1991-2001. Thus, technol-
ogy likely remained the same even though a few new entrants in 1991-2011 were
much larger than existing factories. Data source: Export values are from BGMEA
(2022b). Factory data is my own compilation from various BGMEA sources, See
section 4.
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7.B Tables

Table 1: Summary Statistics of RMG Factories in the Sample

Statistic N Mean  St. Dev.
Num. of Machines 2,849  197.9 259.1
Existed in 1991 2,849 0.3 0.4
Knit Factory 2,849 0.3 0.5
Woven Factory 2,849 0.6 0.5

Notes: There are 2849 factories in the factory dataset. factories had 198 machines
on an average. 30 percent of the factories existed in 1991. 30 percent of them
specialized in knit production, 60 percent specialized in woven production and the
remain produced both.
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Table 2: Differences between Sub-districts With or Without Factory, Census 1991

Variable N Factory by 2006! No Factory by 2006' p-value?
N =64 N =421
Density 485 12,580 (27,765) 865 (965) <0.001
Access to electricity 485 0.42 (0.35) 0.08 (0.11) <0.001
Urban 485 052 (0.45) 0.13 (0.16) <0.001
Age 485 2219 (0.92) 21.65 (0.95) <0.001
Female 485 465 (0.033) 1.488 (0.012) <0.001
Schooling (Yrs) 485 3.17 (1.32) 2.02 (0.63) <0.001
! Mean (SD)

2 Wilcoxon rank sum test
Notes: Sub-districts that had a RMG factory in them by 2006 were clearly more
developed even by 1991. Factory-exposed sub-districts were much more educated,
dense, urbanized, and had better access to electricity by 1991. They also contained
slightly older individuals and more males by 1991. This correlation between having
RMG factory and development level informed the decision to restrict analysis only
to regions with factories by 2006.
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Table 3: Correlation Between Intensity of Woven Specialization and Measures of Infrastructure and Demo-
graphic Conditions in 1991 Within Sub-districts with RMG Factories

Density Electrification Urbanization Age Sex Yrs. of School

Density
Electrification 0.54***
Urbanization 0.35* 0.88%**

Age 0.30 0.35%* 0.25
Female -0.42*%* -0.83%** -0.67*** -0.49%*
Yrs. of School 0.44**%  (0.86*** 0.70%** 0.51%% 0. 71%**
Intensity of Woven! 0.16 0.22 0.13 -0.31 -0.17 0.26

*p<0.1; *p<0.05; **p<0.01

I Measured as ratio of woven-producing machines to total RMG industry machines in a sub-district

Notes: This table shows that intensity of woven and knit production within sub-districts with RMG factories
is not correlated with sub-district level measures of density, electrification, urbanization, average age, sex
distribution, and years of schooling in 1991.



Table 4: LPM Estimating Whether a Sub-district Has Factory by 1991 and 2001

Dependent variable:

Has Factory by 1991 =1

(1)

(2)

Has Factory by 2001 = 1

(3)

(4)

Electrification Rate  0.13*** 0.16*** 0.14*** 0.15%**
(0.03) (0.03) (0.02) (0.02)
Urbanization Rate 0.06™** 0.05** 0.05%* 0.07***
(0.02) (0.02) (0.02) (0.02)
Density (Age 15-64)  0.06™* 0.03***
(0.02) (0.01)
Yrs. of Schooling 0.01 0.01 —0.01 0.001
(0.02) (0.02) (0.02) (0.02)
Constant 0.13*** 0.14*** 0.06*** 0.06™**
(0.01) (0.01) (0.01) (0.01)
Observations 485 485 485 485
R? 0.52 0.51 0.43 0.42
Adjusted R? 0.51 0.50 0.43 0.42

*p<0.1; *p<0.05; ***p<0.01

Notes: The dependent variables are whether a sub-district had RMG factory by
1991 and 2001 respectively. All explanatory variables are standardized. The results
indicate that RMG factory location choice is primarily driven by infrastructure con-
siderations (as measured by electrification and urbanization rate). Labor market
conditions, as measured by density of working age population and years of schooling

seem less important.
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Table 5: 1991 and 2001 aj and ay and Sub-sequent Changes in Sub-district Char-

acteristics

Dependent variable:

L 91 (073774 91 (6753 01 aw 01
(1) (2) (3) (4)
A Electrification Rate 0.05 —0.004 0.05 —0.002
(0.03) (0.03) (0.03) (0.03)
A Urbanization Rate 0.27 0.20 0.09 0.06
(0.27)  (0.24)  (0.21)  (0.18)
A Pop (Age 15-64) —0.00 0.00 —0.00 0.00
(0.00) (0.00) (0.00) (0.00)
A Male Ind. LFP 0.10 0.09 0.08 0.08
(0.12)  (0.11)  (0.12)  (0.11)
A Male Schooling (<15) —0.13 —0.14* —-0.14 —0.15*
(0.09) (0.08) (0.09) (0.08)
Constant 0.01 0.02* 0.01 0.02*
(0.01) (0.01) (0.01) (0.01)
Observations 53 53 53 53
R? 0.10 0.13 0.08 0.12
Adjusted R? 0.002 0.03 —0.01 0.02
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*p<0.1; *p<0.05; **p<0.01

Notes: a; and ayy at the beginning of 1991 and 2001 is uncorrelated with changes in
electrification rate, urbanization rate, population, industrial labor force participation
of men, and men'‘s schooling in subsequent decade.
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Table 7: Stability of Estimated Coefficients

Dependent variable:
FLEFP (Ages 15-64)
(1) (2) (3) (4) ()

A Export Exposure 4.52%*  5.00"*  4.82%* 4.53** 4.06***
(0.60) (0.52) (0.62) (0.63) (0.70)
Electrification Rate —1.39 4.23 3.42
(2.45)  (2.76) (2.82)
Urbanization Rate 1.49 0.89 0.60
(1.71) (1.60) (1.62)

Yrs. School (15-64, M) 3.30% 3.68*
(1.14) (1.17)

Yrs. School (15-64, F) —4.778%*  —4.64**
(1.18) (1.18)

Density 0.00 —0.00
(0.00) (0.00)
Pop (15-64) 0.00
(0.00)

Yo 18.80
(12.90)

Period Fixed Effects No v v v v

Observations 126 126 126 126 126
R? 0.32 0.66 0.67 0.72 0.73
Adjusted R? 0.31 0.66 0.65 0.70 0.70

p<0.1; *p<0.05; ***p<0.01
Notes: FLFP is measured in percentages. Export exposure is measured in thou-
sands of dollars per working age (16-64 year old) person. The results provide evidence
of stability of estimated coefficient on export exposure under different nested speci-
fications.
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Table 8: Effect of Export Exposure on Marriage and Age-specific Fertility Rates

Dependent variable:

A Marriage Rates ; AFertility Rate,,
Ages 15-20  Ages 21-30  Ages 15-20  Ages 21-30  Ages 30-40

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

A Export Exposure; —0.22 0.38 0.22 —0.16 3.98
(0.53) (0.43) (0.47) (1.63) (2.44)
Electrification Rate, ¢—q 5.08** —1.82 2.37 —7.81 —2.54
(2.31) (1.89) (2.08) (7.12) (10.69)
Urbanization Rate,;—; —0.29 2.02* —0.74 6.00 4.90
(1.34) (1.09) (1.20) (4.13) (6.20)
Yrs. School (15-64,M),;1 —1.70* —1.45* —1.40 —3.18 —8.47*
(0.96) (0.78) (0.86) (2.95) (4.42)
Yrs. School (15-64,F)s ;1 1.75* 1.32 1.93** 5.41% 11.80**
(0.99) (0.81) (0.89) (3.04) (4.57)
Densitys ;1 —0.00** —0.00 —0.00 0.00 —0.00
(0.00) (0.00) (0.00) (0.00) (0.00)
Period Fixed Effects v v v v v
Observations 126 126 126 126 126
R? 0.60 0.74 0.87 0.86 0.89
Adjusted R? 0.58 0.72 0.86 0.85 0.88

*p<0.1; *p<0.05; **p<0.01
Notes: Marriage rates are in percentages. Number of own children in household is used as estimates of
fertility rates. Export exposure is measured in thousands of dollars per working age (16-64 year old) person.
The results indicate that increases in export exposure did not have any effect on marriage and fertility rates
of Bangladeshi women.
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Table 9: Export Exposure and Human Capital Accumulation of Bangladeshi Girls (Ages 5-19)

Dependent variable:

A Enrollment Rate;; A Literacy Rates;  Yrs. Schools
Ages 05-09  Ages 10-13  Ages 14-19 Ages 14-19 Ages 14-19
(1) (2) (3) (4) (5)
A Export Exposures 0.56 —1.19 —3.17* —0.96 —0.13
(0.90) (0.88) (1.20) (0.83) (0.08)
Electrification Rates ;4 —9.15** —17.84** —26.78* —12.15** —1.36™**
(3.91) (3.66) (5.04) (3.57) (0.34)
Urbanization Rates;; 1.04 —0.12 —0.30 —0.42 0.07
(2.31) (2.21) (3.06) (2.11) (0.20)
Yrs. School (15-64,M),+—1 —0.43 5.28%* 7.91% 6.81** 0.71%*
(1.60) (1.61) (2.55) (2.55) (0.18)
Yrs. School (15-64,F)s -1 1.49 —4.92%* —5.29** —6.96*** —0.68"**
(1.67) (1.58) (2.18) (1.53) (0.15)
Density, ;1 0.00 0.00 0.00 0.0000 0.00
(0.00) (0.00) (0.00) (0.00) (0.00)
YS{\t{l —0.58*** —0.54** —0.52%* —0.50*** —0.45
(7.72) (6.83) (12.87) (8.79) (0.12)
Period Fixed Effects v v v v v
Observations 126 126 126 126 126
R? 0.89 0.92 0.67 0.93 0.93
Adjusted R? 0.88 0.91 0.64 0.93 0.93

“p<0.1; *p<0.05; **p<0.01
Notes: Enrollment rate and literacy rates are in percentages. Export exposure is measured in thousands of
dollars per working age (16-64 year old) person. The results indicate that increases in export exposure led
to decreases in enrollment for working age teenage girls. However, export exposure did not have an effect on
other dimensions of human capital accumulation of Bangladeshi girls.
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