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Abstract

This paper empirically investigates how government expenditure on female
education impacts women’s labor force participation in Bangladesh by exploiting
the country’s National Education Policy 2010 as an exogenous source of variation.
By employing a fuzzy regression discontinuity design, the study analyzes the
causal relationship between educational attainment and labor market participation
in two stages. The first stage reveals that exposure to NEP 2010 increased years of
schooling by approximately 0.28 years. However, in the second stage, a surprising
negative relationship between additional years of schooling and women’s labor
force participation emerges. These findings highlight the complexity of the
relationship between education policies and labor market outcomes for women. The
findings of the paper implies that the policy makers should prioritize overcoming
socio-economic obstacles in order to maximize the effects of educational reforms
on female labour force participation. By exploiting the primary school reform in
Bangladesh, this paper contributes to the existing literature on education and female
labour force participation.
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Determinants of Women’s Labour Force Participation
in Developing Countries:
An Empirical Study of Female Education Expenditure from Bangladesh.

1. Introduction

This paper investigates the factors influencing women's participation in Bangladesh's
labor force. Article 17 of the constitution of the People's Republic of Bangladesh emphasizes
gender parity as a driver of economic efficiency (Bangladesh, 1972). Furthermore, sustain-
able development goal 4 and 5 align with Bangladesh’s constitutional commitments in the ed-
ucation sector. The country’s efforts to translate these constitutional mandates into actionable
policies have resulted in various interventions over time aimed at enhancing the quality and
accessibility of education. Although there has been noticeable progress in terms of improving
education quality and reducing gender inequality in the education sector, substantial gender
inequality in the labor market is still prevalent. This paper attempted to use the structural
change in the primary education system brought about by implementing the country's first-ev-
er National Education Policy 2010 (NEP 2010) as an exogenous shock to investigate the bar-
riers to women's labour force participation in Bangladesh. The study finds that although the
primary school reform initiative through the NEP 2010 had a beneficial effect on the number
of years of education for women, it did not translate into a proportional increase in female

labour force participation.

The Global Gender Gap Index is a crucial indicator of gender equality that evaluates four
key dimensions: economic participation and opportunity, educational achievement, health
and survival, and political empowerment. The global gender gap score in 2023 was 68.4%,
which represents a slight increase of 4.1% points compared to the first report in 2006 (World
Bank, 2023). Despite the notable advancements, the current rate indicates that it will require
an additional 131 years to achieve full gender equality, inevitably leading to another 131 more

years of global “productivity loss”.

Bangladesh ranks 8" in the world in terms of population (170 million). Since gender equality
enhances economic efficiency (World Bank, 2012), gender inequality in Bangladesh con-
tributes significantly to global inefficiency. Although females make up more than 50% of
the country's working-age population, their participation in the workforce is only 35.29%,
which is significantly lower than that of their male counterparts (64.71%) (BBS, 2023, p. xlv,
xlvi). On the other hand, Bangladesh retains its position as the second largest ready-made
garment (RMG) manufacturer in the world after China (World Trade Organisation, 2023).

Surprisingly, the current ratio of male to female workers in the RMG sector is nearly 40 to 60.



This reflects how one of the major sectors of the economy is significantly contributing to the
country’s growth with increased women’s participation. Women are underrepresented in other
sectors of the economy compared to RMG sector. So, understanding the effectiveness of ed-
ucational interventions in improving female labour market participation can provide insight

into better policy formulation for developing countries facing similar challenges.

Studies show that investment in education contributes significantly to human potential devel-
opment, as improved knowledge leads to higher productivity (Schultz, 1961). Furthermore,
Tisdell & Hossain (2005) found a positive correlation between female education and labour
force participation in Bangladesh. In light of the above information, it is apparent that if Ban-
gladesh overcomes the challenges that impede its women from participating in diverse sec-
tors, it could significantly enhance its contribution to the world economy. Hence, investigat-

ing the underlying barriers to women’s labour force participation in Bangladesh is imperative.

The National Education Policy 2010 (NEP 2010) was the first of its kind in Bangladesh since
the country’s independence in 1971. The formulation of the National Education Policy 2010
fulfilled the demand for a comprehensive restructuring of the country's educational system, with
fundamental goals including ensuring quality universal education, improving human potential,
and reducing gender disparity. Numerous studies have examined various aspects of the govern-
ment's educational intervention in women's labour force participation in Bangladesh. Shamsud-
din, for instance, used the national Household Income and Expenditure Surveys (HIES) data
to study the long-term labour market effects of female education in Bangladesh (Shamsuddin,
2015). Tanaka et al. used household panel data to study the impact of female educational attain-
ment on labor force participation in rural Bangladesh. Some of the other studies focused on sec-
ondary education stipend programs. To the best of my knowledge, the impact of the restructured
primary education on labor force participation has not been explored yet. In addition, none of
the previous studies used the labour force survey data to analyze these effects. Therefore, this
paper investigated the impact of extending primary education, implementing a uniform curric-
ulum, and providing financial support specifically for poor female students on women's labor

force participation and other related economic outcomes in Bangladesh.

After the introduction, the paper takes the following structure: Section 2 presents the literature
review highlighting studies on women's labour force participation. Section 3 delves into the
institutional background, illustrating Bangladesh's educational structure and pertinent policy
reforms. Section 4 describes the Labour Force Survey (LFS) data 2022. Section 5 presents the
empirical framework, model specification, and identification strategy of the study. Section 6
presents the results, and finally, Section 7 presents the final discussion, concluding remarks, and

limitations of the paper.



2. Literature review:

Several empirical studies have explored the dynamics of the government's educational ex-
penditure including some examining its relationship with labor force participation. Bangla-
desh introduced one of the world’s first conditional cash transfer (CCT) programs. Mrittika
Shamsuddin examined the impact of those programs using the national Household Income
and Expenditure Surveys (HIES) data (Shamsuddin, 2015). This study examined the relation-
ship between female education and the long-term labour market effects in Bangladesh; the
program’s goal was to increase female secondary school enrollment by providing stipends
to girls. Shamsuddin used a difference-in-difference framework and found that the Female
Secondary Education Stipend Program (FESP) successfully increased the educational attain-
ment of women by approximately 0.36—1.08 years. The study also demonstrated that the
beneficial effect on academic achievement resulted in about a 2.2—6.6% rise in the rate of
women’s labour force participation. However, despite finding a significant positive effect of
the FESP on both educational attainment and labour force participation, it revealed a striking
paradox: women experienced decreased earnings by around 5.8—17%. This paradox implies
that educational interventions may not bring optimum outcomes in labour force participation
(Shamsuddin, 2015).

Tanaka et al. analysed the impact of female educational attainment on labour force participa-
tion, marital outcomes, household welfare, and children’s health in rural Bangladesh using a
household panel data set covering 1988—2014 (Tanaka et al., 2021). Employing a fuzzy re-
gression discontinuity design, they found that the impact of female education on labour force
participation is moderate. However, the key findings of their study are that higher education-
al attainment leads women to marry men with higher education; consequently, it increases
household welfare for women. This indicates that the impact of educational intervention in
rural Bangladesh extends beyond labour market participation, resulting in improved sanita-
tion practices and healthier environments for their children, among other benefits. Tanaka
et al. (2021) attribute these unintended consequences to the lack of economic prospects, to-
gether with the socioeconomic norms and obstacles that are widespread in rural Bangladesh
(Tanaka et al., 2021).

Within the collection of literature employing a regression discontinuity design, one of the
studies was done by Keats to exploit the timing of the national reform that eliminated primary
school fees in 1997 in Uganda. The research findings indicate that women who have achieved
a high level of education are more likely to delay and decrease their total fertility, enhance
their investment in early childhood, and report fewer instances of chronically malnourished
children. On average, the women who were treated under the policy attained an extra 0.72
years of education which resulted in a higher primary school completion and an increased

probability of completing secondary schooling. Moreover, women who have attained higher



levels of education showed higher participation in the labour market and improved economic
well-being. This study examined the various advantages associated with female education
within a developing nation (Keats, 2018). The findings offer compelling evidence to support
the theoretical framework that suggests that women who achieve higher levels of education
tend to have better job opportunities and economic prosperity. The findings offer compelling
evidence to support the theoretical framework that suggests that women who achieve higher

levels of education tend to have better job opportunities and economic prosperity.

The reviewed works of literature employ different datasets to analyze the impact of educa-
tional interventions and reveal some challenges for the policymakers in achieving the in-
tended outcomes. Those challenges highlights the need to consider the impact of educational
policies in empowering women in Bangladesh. The present study examines the repercussions
of the National Education Policy 2010 as an exogenous shock by utilizing the Labour Force
Survey data 2022 and expands upon the current body of knowledge in this field. Hence, this
study makes a valuable contribution to the existing literature by empirically examining the
effects of government educational intervention on women's participation in the labour force

using the National Labour Force Survey data from 2022.

2.1. Potential Research Questions: Research Questions:

» Is there a direct link between the government investment in women’s primary education
and their years of schooling?

» Is there a direct link between the government investment in women’s primary education
and the level of female participation in the country’s workforce?

»  Did the restructuring of the Primary School Education in Bangladesh impact their years
of schooling?

»  Did the restructuring of the Primary School Education in Bangladesh impact the level of

female participation in the country’s workforce?

2.2. Hypothesis of the Study

Considering the aforementioned literatures on female education expenditure and their participa-

tion in the labour force, this study proposes the following hypotheses:

» Ho: There is no significant positive relationship between government expenditure on fe-
male education and women's labour force participation in Bangladesh.
» H;: There is a significant positive relationship between government expenditure on fe-

male education and women's labour force participation in Bangladesh.



3. Contextual Background - Bangladesh’s Economy:

Table 1 provides the economic and demographic trends of Bangladesh over the last two de-
cades. The population change has decreased slightly while the labour force has seen sub-
stantial growth indicating economic growth. The decline in the unemployment rate indicates
improvement in labour market. An increase in economic activities is apparent through the
positive change in the labour force participation rate. Also, the education expenditure has
seen substantial growth in terms of absolute value but as a percentage of GDP, it is fairly
low. Most importantly, a higher percentage of male labour force participation compared to
females indicates gender disparities in the labour force. This aligns with the recent findings

from previous research.

Item 2000 2010 2022
Total Population (Million) 129.3 148.6 169.82
Population Annual Change (%) 1.4 1.4 1.2
Labour Force (Million) 40.7 56.7 73.41
Employed (Million) 39.0 54.1 70.8
Unemployed (Million) 1.8 2.6 2.6
Unemployment rate (%) 4.4 (%) 4.6(%) 3.6 (%)
Labour Force Participation Rate (%) 54.9 (%) 59.3 61.0 (%)
Male 84.0 82.5 79.7
Female 23.9 36.0 42.7
GDP at Current Pricen (In Trillion Dollar) 2.3708 7.9754 39.72
GDP Annual Change - - 7.1 %
Total Expenditure 245.5 1,015.2 4,817.2
Education Expenditure 48.4 159.0 719.3
Education Expenditure (% of GDP at cur- 2.0 2.0 23
rent market prices)

Table 1: Bangladesh Demographic and Economic Indicators Over Time

Source: (Asian Development Bank, 2023).

Table 2 shows an equitable representation of gender-wise enrollment across Grades 1-5,
where the percentage of girls enrollment is nearly 50%. This indicates that the Government of
Bangladesh (GoB) was successful in implementing its erstwhile projects and a large number
of students were impacted by the education expenditures. However, students are dropping
out quite significantly; the GoB posits some possible causes of these dropouts: un-

availability of educational institutions near their accommodation, safety and security



Number of Students
GRADES Boys Girls % Girls Total

Grade 1 1644849 1605402 49% 3250251
Grade 2 1824116 1774203 50% 3598319
Grade 3 1708300 1648752 50% 3357052
Grade 4 1605670 1549248 50% 3154918
Grade 5 1800388 1804039 49% 3604427

Total 8583323 8381644 50% 16964967

Table 2: Grade wise Enrolment (Grade 1-5) 2021
Source : (Bangladesh Education Statistics, 2022, p. 85).

of female students at higher levels, guardians’ tension to get their daughter married,

scarcity in the job market, and religious and societal.

3.1. Institutional Background: 2010 National Education Reform in Bangladesh

The public education system in Bangladesh is divided into three different categories, general
education, technical-vocational education, and madrasa education'. The general education sys-
tem consists of a 5-3-2-2-year structure. It comprises primary education that includes grades
I to V, junior secondary education that includes grades VI to VIII, secondary education that
includes grades IX to X, and higher secondary education that includes grades XI to XII. The
academic year runs from January to December and is divided into two semesters; the official
school starting age was 6 although due to socio-economic factors, many children start school

closer to age 7.

The NEP 2010 introduced massive comprehensive structural changes in the education system. It
mandated that primary education should be free, accessible, of uniform quality, and compulsory
to all children. One of the most significant changes brought through the policy was the exten-
sion of primary education from grade I to V to grade I to VIII. Preparing new curriculum, and
textbooks, offering teachers training, and reorganizing educational administration were done
to implement the extension. The rule for the age of admission at 6+ was made compulsory, the
volume of stipend for poor students was extended and special assistance was ensured for the
marginalized indigenous children. Measures like free admission, free educational materials, and

free lunch were arranged to attract and retain children in the school.

1. Madrasa Education Madrasah education refers to the system of Islamic education that focuses on teaching religious subjects.



Before 2010, there were substantial obstacles in the primary education of Bangladesh. Although
in 2010 the net enrollment rate for boys was 92.2 % and for girls was 97.6%, the aggregate
dropout rate was around 40%. However, following the introduction of NEP 2010, a clear gradu-
al improvement in both enrollment and retention was observed. By 2022, the country achieved
nearly universal levels of NER of 97.56% (for boys 97.52 % and for girls 97.81%). Moreover,
the dropout rate fell drastically from 40% in 2010 to 13.95% in 2022. One of the goals of the
NEP 2010 was to remove gender disparities in education, and provide equal opportunities re-
gardless of socio-economic background. The aforementioned changes reflect substantial posi-
tive outcomes in primary school attendance, reduced gender disparity, and a drastic decline in
dropout rates that can be attributed to the interventions such as restructuring of primary educa-
tion, stipends for poor families, improved infrastructure, and other measures introduced by the
NEP 2010.

4. Data:

4.1. Labour Force Survey Data 2022

The analysis in this paper utilizes data from the Labour Force Survey (LFS) for the fourth
quarter of 2022 which provides the most recent and comprehensive overview of the labor
market trends in Bangladesh. LFS is a nationally representative survey conducted by the
country's national statistical organization (NSO) Bangladesh Bureau of Statistics (BBS). BBS
has taken a comprehensive initiative since 1980 and conducted yearly labour force surveys
at 4-5 year intervals (BBS); the surveys were administered yearly until 2015-16, afterward,
it has started to take place quarterly. The labour force survey tools have been developed in
association with the World Bank and the assistance on the disability-focused module has been
taken from International Labour Organization (ILO). The survey employs the Computer As-
sisted Personal Interviewing (CAPI) method in line with international standards; it involves

data collection from randomly selected households.

The sample for the survey was selected ensuring a representative and systematic sampling
approach. From 1,284 Primary Sampling Units each with 24 households distributed across
all 64 districts of Bangladesh, a total of 30,816 households has been chosen nationwide
through a double-stage sampling process. The key measurements in the 2022 Labour Force
Survey are based on recommendations from the 19" International Conference of Labour Stat-
isticians (ICLS). Incorporating gender and urban-rural breakdowns for individuals aged 15
years and older, the survey covers diverse aspects, including employment, unemployment,
industry-specific employment, occupational distribution, job status, informal employment,
youth labour force, labour force participation rates, average weekly working hours, monthly

earnings etc.


https://bbs.gov.bd

From BBS, the LFS data are available in STATA format for analysis, which must be purchased
by providing relevant information about the study (BBS, 2023). For this study, the data was
acquired by submitting an official application to the BBS and completing the required pay-
ment process. The application and payment challan are provided in Appendix B. This dataset
will allow assessing the relationship between government spending on female education and

the subsequent participation of women in the national workforce.

4.2. Dependent variable(s):

Female Labour Force Participation (FLFP) is the dependent variable which indicates whether

an individual is actively participating in the labour force or not.

4.3. Treatment Group Y, (1) and Control Group Y, (0):

To identify the causal effect of the policy reform, assignment to treatment groups needed
careful observation. Typically primary school admission takes place at the age of 6 in Bangla-
desh. The analysis required identifying individuals for the treatment group who were subject
to the extension of the primary school structure and at the same time reached working age
before the survey was conducted in 2022. Before the reform the primary school covered grades
I to V; this means at one end, children born in 1998 would be of age 13 and in grade VIII in
2011, so they would fall under the new extended primary school structure. On the other end,
individuals born in 2007 (the latest year of birth covered by the LFS 2022) are likely to start
schooling in 2013 and finish 8 years of primary schooling in 2021. So they would also fall under
the treatment. Therefore, individuals born in 2001 and afterward were assigned to the treatment
group, and individuals born before 1998 were assigned to the control group as these individuals

are not likely to have been exposed to the National Education Policy 2010.

4.4. The Independent Variable:

In the initial phase of the 2SLS (Two-Stage Least Squares) regression, the main inde-
pendent variable is the cutoff dummy variable, which specifies the level of exposure
to the policy, such as the restructuring of the primary school education system in Ban-
gladesh. In the second stage, the predicted value of years of schooling from the first
stage is the main independent variable. The estimated effect of the policy on female
labour force participation is estimated using the predicted value that accounts for the

exogenous variation in schooling provided by the policy.

4.5. Descriptive Statistics:

Table 3 presents a detailed overview of the descriptive statistics for the full sample which

helps to explain the demographic and socioeconomic characteristics of the respondents in the



Descriptive Statistics

Variable Obs Mean Std. Dev. Min Max
age 84669 37.734 15.827 15 99
marriage . . . . .
Single 84669 .18 .384 (€] 1
Divorced/Separated 84669 .009 .095 (0] 1
Married 84669 752 432 (0] 1
Widow or Widower 84669 .059 235 (€] 1
religion . . . . .
Christianity and o~s 84669 .005 .069 0 1
Buddhism 84669 .013 113 (€] 1
Hinduism 84669 .105 306 (¢] 1
Islam 84669 .878 328 (0] 1
ruralurban . . . .
Rural 84669 591 492 (¢] 1
City Corporation 84669 .182 .386 0 1
Urban 84669 227 419 0O 1
disability . . . .
(0] 84669 974 .158 (0] 1
1 84669 .026 .158 O 1
educationlevels . . . .
0 - None 84669 .201 4 (0] 1
1 - Primary 84669 236 425 0 1
2 - Secondary 84669 364 481 0 1
3 - Higher Secondary 84669 .102 303 0 1
4 - Tertiary 84669 .097 .296 0 1
employment . . . . .
Not in employmrnt 84669 426 494 (0] 1
In Employment 84669 574 494 0] 1

Table 3: Descriptive Statistics

study. The sample consists of 84,669 observations where the age of the respondents ranges
from 15 to 99 and the average age of the respondents is 37.73 years. In terms of marital sta-
tus, 75% of the respondents are married, while only 17.9% are single. This is probably due to
the labour force survey which exclusively included individuals aged 15 years or above. The
percentage of divorced and separated people is only 0.9% which is pretty low; by contrast, the

percentage of widowed people is nearly 6%.

In terms of religious affiliation, 87.8% of people are Muslim which is obvious as the country
is fourth in terms of Muslim population in the world. By contrast, only 0.5% of people be-
long to Christianity or other religions. The second largest population in terms of religion is
Hinduism which constitutes 10.5% followed by 1.3% followers of Buddhism. The table also
presents the geographic distribution of the population. Almost 60% of the respondents come
from the rural area followed by roughly 23% from the urban area and 18% from the city cor-

poration area.

According to the table, 2.6% of the respondents reported a disability which is relatively un-
common in the sample. Moreover, according to the sample, there is a good variation in terms
of educational attainment; the primary education completion rate is 23.6% and the secondary
education completion rate is 36.4% of the sample. The completion rate of higher secondary
education is only 10.2%. Most noticeably, 20.1% of the sample has no formal education.
Lastly, 57.4% of respondents are employed, while 42.6% are unemployed, showing a slightly

greater workforce participation rate in the sample.



5. Empirical Strategy:

To identify the causal relationship between years of education and labour force participation,
fuzzy Regression Discontinuity Design (RDD) was employed. In this analysis, the running
variable is the respondents’ year of birth (yob). The assignment variable denotes the threshold
point at which exposure to the primary school reform is considered. Here, the NEP 2010's
primary school reform serves as an exogenous source of variation with the treatment assign-
ment decided by whether an individual’s year of birth exceeds a specific threshold or not. The
fuzzy RDD exploits discontinuities in the probability of treatment conditional on the running
variable year of birth (yob).

Respondents aged 13 years old or younger in 2011 were impacted by the reform; as a result,
those who were born in 1998 and later were required to study until grade VIII for the com-
pletion of their primary education. However, although the policy reform aimed at individuals
born in 1998 or later, the actual enforcement and execution of the reform varied. First of all,
it did not strictly depend upon any specified age criterion since before the policy there was
no strict age requirement for primary school admission. This is likely to result in imperfect
compliance. Moreover, due to the gradual and regionally varied implementation of the policy,
only the treatment probability is increased by the cutoff point but the treatment status could
not be entirely determined. As a result, treatment assignment is probabilistic rather than de-
terministic. Hence, considering those variations, the use of a Fuzzy RDD instead of a sharp
RDD is justified.

In this Fuzzy RDD framework, the probability of receiving treatment, given the running vari-

able year of birth (yob), can be expressed as:

Pr(D,=1|yob=x)

The key assumption of the Fuzzy RDD is that there is a discontinuity in the probability of
treatment at the cutoff year (1998):

lim lim
yob|1998 Pr (D, =1 |yob,=x) # yob11998 Pr (D, = 1| yob,= x)

Respondents who obtained education within the new framework are regarded as “treated”,
while respondents who obtained education before the introduction of the policy are regarded
as “untreated” or "controlled". The fuzzy RDD method is appropriate in this setting because
the probability of being treated changes discontinuously at the threshold, in other words, the

nature of the treatment is not strictly binary. RDD makes it possible to calculate the policy’s
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local average treatment effect (LATE) on women’s labour force participation for individuals
around the cutoff. The key assumption behind RDD is that individuals who are slightly above
and slightly below the cutoff are identical in every aspect, with only the exception of their
exposure to the treatment in this case, the primary school restructuring introduced by NEP
2010. RDD gives us a very valid assessment of the causal influence of the policy change by

concentrating on individuals near the cutoff.

The method of estimation is a two-stage process. In the first stage, the cutoff dummy generated
using the running variable year of birth (yob) would serve as an instrument for the endogenous
variable years of education. In the second stage, the predicted value of years of education is
used to estimate its impact on women’s labor force participation. A parametric methodology is
used to model the relationship between the running variable and the outcome, therefore enabling
more flexibility in specifying the functional form of the running variable. Moreover, to guar-
antee that the estimated treatment effect is less influenced by possible misspecification of the
model and more accurate in capturing local variations around the cutoff point, non-parametric
analysis has been conducted. By comparing the discontinuity in the outcome variable (female
labour force participation) and the treatment probability (years of education) at the cutoff, the

Fuzzy RDD estimates the Local Average Treatment Effect (LATE). The estimand is as follows:

lim lim
yob|1998 E (Y’ | yobi= X) - yobt1998 E (Yl |y0bi= x)

Tt FRD =
lim lim
yob[1998 E (Di | yob,. =x) - yobt1998 E (Di | yob,. =x)

Effect of threshold on Y,

Effect of threshold on D,

Where the numerator of the equation represents the impact of the threshold on the outcome
variable Y, which is female labour force participation and the denominator represents the
impact of the threshold on the probability of treatment D,, which quantifies exposure to the
policy. This estimand calculates the Local Average Treatment Effect (LATE) for individuals
near the cutoff. This Fuzzy RDD approach allows the estimation of the Local Average Treat-
ment Effect (LATE), specifically capturing the impact of the NEP 2010 reform on women’s

labour force participation for those individuals near the cutoff.

The dependent variable —women’s labour force participation —would be investigated in or-
der to examine the dynamics of the link between primary school structural reform and wom-

en’s labour force involvement in Bangladesh. A thorough understanding of the relationship

11



might be achieved using this method, and it would allow providing insightful information for

policy formulation.

To help reduce omitted variable bias and to account for other factors that might influence
both educational attainment and labour force participation, the vector of control variables that
were considered in the context of this study are age, religion, marital status, geographic loca-
tion (rural or urban), and disability status. Including these controls ensures that the variation
in female labor force participation is driven primarily by the impact on educational attainment
due to the policy exposure; in other words, they allow to isolate the effect of the primary

school reform on educational attainment and labour force participation of women.

5.1. Model Specification:

Respondents’ treatment status is determined by the indicator variable eligible which takes the
value of 1 if an individual’s year of birth (yob) is 1998 or later indicating exposure to the pol-
icy, and 0 otherwise. For non-parametric analysis, the Fuzzy Regression Discontinuity Design
(RDD) estimation is made based on the following specifications: a linear form and common
slope to both sides of the threshold is assumed. The assignment variable is the year of birth
(yob). Let D, the Cutoff Dummy, be the binary indicator of assignment to the treatment such
that:
D,= 1, if respondent’s year of birth (yob) > 1998
Eligible i {Di= 0, if respondent’s year of birth (yob) < 1998

However, the indicator variable D, is not a deterministic function of the running variable year
of birth (yob). There is a discontinuity in the probability of treatment at the cutoff year 1998
meaning that the selection criterion only affects the probability of treatment at the cutoff
rather than perfectly determining it. As a result, respondents born in or after 1998 are more
likely to be exposed to the policy, but not all of them would be included. On the other hand,
respondents born before 1998 have lower probability of being exposed but some might get

exposed due to imperfect compliance.

First stage:
YoE =0+ Qe D, + Q, e F e (running variable, — cutoff) + O;e Xt ¢, ...... (1)

Fuzzy Reduced form:
FLFP. =+ e D+ B, e F o (running variable, — cutoff) + [, XA0 ... (2)
Second stage: ZSLS/\
FLFP, =7 + 7, e YoE + 7, e F e (running variable, — cutoff) + 7Y, e X. + 0....... (3)

1

12



YoE .= Years of education for the observation i.

FLFP, = Female labour force participation is a dummy variable for observation ,which is equal to 7
if the individual is employed and 0 otherwise.

D, is the cutoff dummy for the i-th observation.

Running Variable = Years of Birth (yob)

X. (Control variables) : Age, Gender, Religion, Marital Status, Disability, Location type (Rural
or Urban).

F e (running variable, — cutoff) = Represents the adjustment function applied to the running
variable (year of birth) around the cutoff (1998). It uses (running variable, — cutoff) which takes
a negative value to the left of the cutoff, a positive value to the right of the cutoff and 0 at the

cutoff and adjusts depending on the running variable before and after the cutoff.

a,a,, o, ,ﬁ(), ﬂ] ,ﬁ3 s Vo5V, V5 are coefficients where OCI’,B[, Y., would indicate the causal

effects. And, Si 6:‘ and O'l. are the stochastic error terms.

5.2. Identification Strategy

Before starting the fuzzy regression discontinuity estimation, two tests were performed:
the fidelity test and the McCracy test. Firstly, the fidelity test was conducted since it
is important to examine if there is a variation in the treatment assignment particularly
around the threshold. In Figure 1, the running variable year of birth (yob) with the treat-
ment status is plotted along the y-axis. It shows treatment fidelity is well-maintained as
respondents born after the cutoff point (in 1998 and afterward) are treated and respon-
dents born before the cutoff remained untreated. Also, there is no sign of any crossover
at the cutoff which means respondents close and around both sides of the cutoff were
accurately classified as treated and untreated. This supports the validity of the fuzzy RD

approach in estimating the causal effects.

Figure 1: Fidelity Test
Secondly, to ensure that there is no manipulation around the cutoff, the McCrary test was per-

formed which allows to check if there is a presence of manipulation or sorting around the cutoff
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point for the running variable years of birth (yob).

Figure 2: Manipulation Testing Plot
The manipulation test plot around the threshold shown in Figure 2 reveals a significant dis-
continuity at the cutoff; the noticeable jump or discontinuity at the cutoff point could be due to
non-random sorting or manipulation around the cutoff. The McCrary test statistic presented in
Table A2.1 in the appendix corroborates this finding. The test detects a statistically significant
discontinuity at the cutoff. The robust t-stat is -2.344 and the p-value is 0.0191 which indicates
the significance at the 5% level. So the null hypothesis is rejected and it implies that there is

some manipulation around the threshold.

However, upon examining the historical and institutional context surrounding the 2010 Na-
tional Education Policy in Bangladesh, it becomes evident that there is no clear incentive for
individuals or families to manipulate their children’s year of birth in relation to the cutoff year.
First of all, this National Education Policy was the first of its kind in Bangladesh, hence it is
very unlikely for the people to predict the long-term effect of the policy. Secondly, the cutoff
year is between 1998 - 2007 which is well before the policy was introduced in 2010; this further
supports that it is highly unlikely to have any strategic manipulation of the birth year. Moreover,
the McCrary test is highly responsive to several parameters, such as the selection of bandwidth
and kernel function, which can impact the identification of discontinuities. Therefore, although
the test results suggest manipulation, there is a lack of plausible reasons for such manipulation.
Rather, based on the historical and institutional context, we have strong evidence that the run-
ning variable has not been manipulated. Therefore, the RD design maintains its integrity and
allows for a reliable assessment of the causal impacts of the NEP 2010 on women’s involvement

in the labour force and educational achievement.

The next step in estimating the model is to find the optimal bandwidth. Cattaneo et al. suggested
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the rdbwselect bandwidth selector package for local polynomial RD estimator. The output of
the bandwidth selector test is presented in Table 4.

Mass points detected in the running variable.
Bandwidth estimators for fuzzy RD local polynomial regression.

Cutoff ¢ = Left of c Right of c Number of obs = 84669
Number of obs 64202 20467 VCE method = NN
Min of yobcentered -75.000 0.000
Max of yobcentered -1.000 9.000
Order est. (p) 1 1
Order bias (q) 2 2
Unique obs 75 10
Outcome: educyears. Running variable: yobcentered. Treatment Status: eligible.
BW est. (h) BW bias (b
Method Left of c Right of c Left of C Right of
mserd 3.027 3.027 5214 5214

Hstimates adjusted for mass points in the running variable.

Table 4: Bandwidth Selection for Fuzzy Regression Discontinuity Design

The test shows that the optimum bandwidth is approximately 3 to the left of the cutoff and ap-
proximately 3 to the right of the cutoff. The minimum centered birth year to the left is -75 and
the maximum centered birth year to the right is 9. So to the left of the cutoff 75/3= 25 bins can
be used and to the right of the cutoff 9/3= 3 bins can be used. So for the rest of the analysis, 25
bins to the left and 3 bins to the right are used.
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6. Results

In this section, the findings of the regression discontinuity analysis are presented. Both the
first stage and the reduced form estimates are presented in figure 3. Figures 3 a, c, and e plot
the probability of being covered by the primary school reform as a function of the continuous
variable "yob" (vear of birth). Here, linear and quadratic specifications have been used in the
analysis but other covariates such as gender, marital status, and location type were not factored
in. Figures 3 b, d, and f plot the outcome of the reduced form specifications using linear and

quadratic specifications as a function of year of birth normalized at the cutoff point 1998.

Regression function fit Regression function fit
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Figure 3: RD Plots
From all these figures, it can be easily observed that there is a clear jump around the threshold
for each specification, indicating the impact of primary school restructuring on years of school-

ing and labour force participation. To determine whether these jumps are statistically signifi-
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cant, an IV estimation is required. The linear options are used for non-parametric analysis and
the quadratic specifications are used for parametric analysis which are presented and discussed
below.

Non-parametric analysis:

Employment
Model 1 Model 2 Model 3
Educyears 0.318"" 0.388" 0.181
(0.085) (0.101) (0.047)
Age 0.032"" 0.049™ 0.016™"
(0.011) (0.017) (0.003)
Female 0.000
©
Male 0.384™
(0.032)
Transgender -0.155
(0.413)
Christianity 0.000 0.000 0.000
© © ©
Buddhism -0.512"" -0.582™ -0.300™
(0.181) (0.236) (0.134)
Hinduism -0.910"" -1.379™ -0.336™
(0.248) (0.348) (0.139)
Islam -0.664™ -1.104™ -0.189"
(0.187) (0.284) (0.111)
Single 0.000 0.000 0.000
© © ©
Divorced/Sep 1.762" 2.429™ 0.848"
(0.360) (0.539) (0.203)
Married 1.369" 1.846™" 0.912"
(0.267) (0.421) (0.154)
Widow 1.938 2.489™ 0.990""
(0.408) (0.551) (0.250)
Rural 0.000 0.000 0.000
© © ©
City Corp -0.735™" -1.059™ -0.284™
(0.144) (0.172) (0.077)
Urban -0.882™" -1.197" -0.390"
(0.177) (0.203) (0.099)
Disability (0) 0.000 0.000 0.000
© © ©
Disability (1) 1.243 1.735™ 0.475°
(0.426) (0.524) (0.245)
_cons -3.290"" -4.265™" -1.525™"
(1.035) (1.433) (0.526)
N 51696 27211 24475

Standard errors in parentheses

"p<0.1," p<0.05"" p<0.0l

Table 5: Comparative 2SLS Regression Results
Table 5 model 1 presents the results of the two-stage least squares (2SLS) regression for the full
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sample. The dependent variable is employment (whether the individual is employed or not), and
the endogenous explanatory variable is years of education, instrumented by eligibility. The pa-
rameter estimates on the eligible respondents are statistically significant. The variable years of
education with a coefficient of 0.3178 and a p-value of less than 0.001 indicates that with each
additional year of education, the likelihood of employment increases by approximately 31.78
percentage points for both males and females. The effect of age is relatively small (f = 0.0323)
but statistically significant (p-value = 0.003). This indicates that the probability of employment
only increases by 3.23 percentage points as people age. In terms of gender, the model shows that
males, with a statistically significant (p-value < 0.001) positive impact on employment prob-
ability, are 38.42 percentage points more likely to be employed compared to females. Moving
next, it can be observed that religious affiliation has a statistically significant adverse effect on
employment. Particularly, the coefficients for Buddhism (B =-0.5117), Hinduism (§ = -0.9098),
and Islam (B = -0.6640) all indicate that the likelihood of employment is lower than the refer-
ence group Christianity. Moreover, marital status variables are also statistically significant; the
categories bereaved (B = 1.9378), divorced/separated (f = 1.7616), and married individuals (f =
1.3687) all exhibit a higher probability of being employed in comparison to the reference group
of single individuals. Finally, the model also reveals the impact of urbanization and disability;
employment has a negative association with the individuals living in city corporations or urban
areas. However, the coefficient of the disability variable shows that the employment probability

increases by 1.24 percentage points (p = 0.004) for individuals with disabilities.

Looking at the two-stage least squares (2SLS) regression results for the female population pre-
sented by Table 5 Model 2 it can be observed that the effect of years of education on employ-
ment is stronger for the female subgroup (B = 0.3884; p-value <0.001) compared to the effect
on the full sample (B = 0.3178); each additional year of education is associated with a 38.84
percentage point increase in the probability of being employed for the female population. This
indicates that in terms of employment, education has a stronger impact on women compared to
the impact on men. Similar to the full sample model, the effect of age for females is also statis-
tically significant (p-value = 0.004) but its effect is larger for females (p = 0.0489) than it is for
the full sample (B = 0.0323); this indicates that older women are more likely to be employed.

Furthermore, marital status is statistically significant in all categories (p-value < 0.001) for the
female group. Aligning to the results obtained from the entire surveyed population, the employ-
ment rates for divorced/separated women (B = 2.4289) and widows (B = 2.4886) are higher than
those for married women (B = 1.8458); in other words, women who have experienced divorce,
separation, or widowhood have a higher employment rate than those who are currently married.
Regarding location, the results are consistent across both models; however, the magnitude is
more pronounced in the female-only model. The negative coefficients for city corporation and
urban areas indicate that women living in city corporation areas (f = -1.0594) and urban areas

(B=-1.1971) are less likely to be employed compared to those in rural areas. Overall, the effects
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of religion and location show similar trends across both models, but the impact of education and

age appears to be stronger for women than it is for the full sample.

The 2SLS regression results for the male population presented by Table 5 Model 3 show that
years of education have a coefficient of 0.1808 with a p-value less than 0.001. This indicates
that an additional year of education is associated with an 18.08 percentage point increase in
the probability of being employed for males. Although the impact of education is positive and
consistent across all models, for females it is the strongest (B = 0.3884). Age is also significant
in all models but the impact for males (f = 0.0159) is slightly lower compared to the impact
for the female (B = 0.0489). This indicates that particularly older women are more likely to be
employed compared to older men. Moreover, according to this model, the coefficients for all
religions have negative values and demonstrate statistical significance except for Muslim males,
whose coefficient is only marginally significant (p = 0.088). Marital status although similar to
the full sample and the female population in terms of significance level, reveals a significant
disparity across the models; whilst divorced/separated women are more likely to get employed
(B = 2.4289), divorced/separated men with a coefficient of 0.8475 have a lower likelihood of
being employed compared to their married counterparts. Concerning the geographical location
for males, the findings align with the female demographic. Males residing in city corporation
areas (p = -0.2845) and urban areas (f = -0.3896) have a lower employment rate compared to
those in rural areas. The positive coefficient for disability (f = 0.4747) suggests that impaired
males have a greater likelihood of gainful employment, however, this finding is only marginally
significant (p = 0.052).

Parametric Analysis Ist Stage: Table 6 presents the main results where the dependent vari-
able is Employment which shows if the individual is employed or not and the instrument vari-

able is the Years of Education with eligibility as the instrument.

educyears employment
Model 4 Model 5
Eligible 0.277 -0.075™
(0.118) (0.011)
Above -0.207 -0.026"
(0.146) (0.016)
Below 0.107" 0.018™
(0.013) (0.001)
c.above#c.above 0.017 0.004
(0.047) (0.005)
c.below#c.below -0.001™ 0.000™
(0.001) (0.000)
Rural 0.000 0.000
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educyears employment

Model 4 Model 5
) )
City Corporation 1.672% -0.203™"
(0.057) (0.005)
Urban 2.067 -0.224™
(0.052) (0.004)
Christianity 0.000 0.000
) )
Buddhism 1.575™ -0.006
(0.343) (0.033)
Hinduism 2.628" -0.072™
(0.304) (0.029)
Islam 1.835™ -0.080™"
(0.298) (0.029)
Single 0.000 0.000
) )
Divorce/Separated -4.302* 0.417
(0.213) (0.021)
Married -3.269™ 0.350™"
(0.080) (0.008)
Widow -4.850™" 0.408™
(0.174) (0.019)
Female 0.000 0.000
) )
Male 0.310™ 0.486™"
(0.043) (0.003)
Transgender -0.333 -0.277*
(1.087) (0.139)
Disability (0) 0.000 0.000
) )
Disability (1) 4917 -0.321"
(0.232) (0.021)
_cons 9.163*" 0.438""
(0.311) (0.030)
N 51696 51696

Standard errors in parentheses

*p<0.1,"p<0.05""p<0.01

Table 6: Parametric Regression Results for Education and Employment

First Stage (Parametric): Based on the first stage analysis, the parameter estimate for the vari-



able "eligible" (B = 0.2769) is statistically significant, as indicated by a p-value of 0.019. This
finding indicates that persons born in 1998 or later, who meet the criteria of the policy, have
a rise in educational achievement of around 0.28 years. Next, the coefficient for the running
variable above the cutoff is -0.2072, but it lacks statistical significance. This result suggests
that there is no clear evidence of the influence of the running variable above the threshold on
the number of completed years of education. In contrast, the coefficient for the running vari-
able below the threshold is 0.1067 which is statistically significant (p < 0.001). This suggests a
noteworthy positive correlation between the running variable below the cutoff and the number

of years of education.

Furthermore, the type of location also shows a substantial positive impact on educational
achievement. The coefficients for the association between individuals residing in city corpora-
tion areas (B = 1.6719) and urban regions (B = 2.0673) and their years of schooling are signifi-
cant at the 1% level. This indicates that persons residing in city corporations and urban munic-
ipalities have a far higher level of educational attainment in comparison to those living in rural
areas. Moreover, in terms of religious affiliation Hindus show the highest increase in education-
al attainment (§ = 2.6276), followed by Muslims ( = 1.8347) and Buddhists (p = 1.5751), all of
which are statistically significant. Marital status however depicts a highly significant but nega-
tive relationship. Widows or Widowers have fewer years of education (p = -4.8500) compared
to divorced or separated people (-4.3015) and the coefficient for married people is the smallest
among all these categories. In terms of gender, the coefficient for males is 0.3101 which is
statistically significant at a 1% level indicating males have more years of education compared
to the baseline group which is female in this case. On the other hand, transgender people have
a negative coefficient but not statistically significant. Lastly, individuals with a disability have

fewer years of education (f=-4.9169) and the effect is statistically significant.

First Stage (Employment) Linear regression of employment on eligible: The regression analysis
presented in Table 6 Model 5 reveals that the variable "eligible" exerts a statistically significant
negative impact on employment, as evidenced by a coefficient of -0.0752 (p-value < 0.001).
These findings indicate that individuals who meet the eligibility criteria (i.e., were born after
1998) have a 7.52 percentage point lower likelihood of being employed. The coefficient of
-0.0260 for the running variable above the cutoff does not indicate a statistically significant (p
= 0.094) effect on employment. This suggests that the effect of the running variable over the
critical level on employment is still unknown. On the contrary, the running variable "below" the
cutoff shows a statistically significant positive coefficient (p = 0.0175, p <0.001). These results
indicate a robust positive relationship between the running variable below the threshold and
the probability of being employed. Furthermore, evidence from the location variables indicates
that residing in a city corporation or urban region has a detrimental and statistically significant

impact on employment. Residents of city corporations ( = -0.2026) and urban regions (f =
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-0.2235) have significantly lower employment rates compared to those in rural areas, with both

effects being statistically significant at the 1% level.

There is a statistically significant negative association between being Hindu (B = -0.0722) or
being Muslim (B =-0.0797) and employment compared to the reference group Christianity. No
statistically significant effect is observed for Buddhism (p = 0.843). There exists a positive cor-
relation between marital status and employment, specifically, those who are divorced/separated
(B=0.4172), married (B = 0.3501), or widowed (B = 0.4076) have a greater likelihood of being
employed compared to the single individuals. All coefficients for these associations are statis-
tically significant at the 1% level. The outcome variable of gender has a substantial impact, as
males have a much higher likelihood of being employed ( = 0.4859, p < 0.001) compared to
females (the reference group). Employment is negatively and marginally significantly affected
by transgender individuals (B =-0.2767, p = 0.046). Moreover, it is evident from the substantial
negative coefficient (f =-0.3209, p <0.001) that those with disabilities have a lower likelihood
of being employed.

Parametric Analysis 2nd STAGE': Second Stage (Parametric): 2SLS regression where educ-

years is instrumented by eligible, including quadratic terms and interactions.

Employment

Model 6 Model 7 Model 8
Educyears -0.272" -0.498" -0.215

(0.116) (0.279) (0.217)
Above -0.082* 0.110 -0.165

(0.032) (0.138) (0.120)
Below 0.047" 0.092* 0.007

(0.014) (0.037) (0.016)
c.above#c.above 0.008 -0.067 0.026

(0.012) (0.054) (0.025)
c.below#c.below -0.000 -0.001 -0.000™

(0.000) (0.001) (0.000)
Female 0.000

)

Male 0.570™

(0.038)
Transgender -0.367

(0.283)
Christianity 0.000 0.000 0.000

) ) )

Buddhism 0.421™ 0.540 0.413
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Employment

Model 6 Model 7 Model 8
(0.206) (0.425) (0.405)
Hinduism 0.641™ 1.284 0.530
(0.316) (0.863) (0.484)
Islam 0.419" 0.916 0.347
(0.228) (0.669) (0.307)
Single 0.000 0.000 0.000
) ) )
Divorced/Separated -0.751 -2.376 -0.786
(0.504) (1.531) (0.909)
Married -0.538 -1.979 -0.481
(0.381) (1.218) (0.770)
Widow -0.910 -2.403 -0.995
(0.566) (1.547) (1.102)
Rural 0.000 0.000 0.000
) ) )
City Corporation 0.251 0.424 0.347
(0.194) (0.467) (0.348)
Urban 0.338 0.569 0.437
(0.240) (0.555) (0.455)
Disability (0) 0.000 0.000 0.000
) ) )
Disability (1) -1.656™ -2.705° -1.536
(0.575) (1.406) (1.109)
_cons 2.927 5.955" 2.680
(1.076) (2.842) (2.127)
N 51696 27211 24475

Standard errors in parentheses

*p<0.1,” p<0.05,"" p<0.01

Table 7: Regression results: Years of Education

The second stage of the parametric model presented in table 7 Model 6 shows that being male
is associated with a 57.01 percentage point higher probability of being employed than being
female, this relationship is statistically significant. Moreover, the effect of being transgender is
negative but it is not significant. Regarding religion, the coefficient for the different religions is
positive where Hinduism has the highest value of 0.6414 followed by Buddhists with a value
of 0.4213 and both are statistically significant. On the other hand, the coefficient for Islam is

0.4186 which is marginally significant indicating a less certain, association with employment.
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Moreover, this model further shows that the effect of different marital statuses is negative and
none of the effects are statistically significant. Similarly, although the effect of location type
such as city corporation and urban are positive but they are not statistically significant. Howev-

er, the effect of disability on employment is negative and significant.

Second Stage (Parametric): 2SLS Regression Output (Female Sample):

The model based on the analysis of only the female sample presented in Table 7 Model 7 shows
that the coefficient for the endogenous variable years of education is negative (-0.4981) and
has a p-value of 0.074. This indicates that increased education for females is associated with
a decrease in employment by approximately 49.81 percentage points; however, the effect is
marginally significant (p < 0.1). The coefficient for education in the full sample is also negative
but it is statistically significant (p = 0.019). Moreover, the running variable above the cutoff is
not statistically significant, so there is no evidence of an impact on employment for females.
By contrast, the running variable below the threshold is statistically significant (p = 0.013) with
a positive coefficient (f = 0.0916). This implies that being below the cutoff is linked to a rise
in employment likelihood of around 9.16 percentage points. Similar to the full sample model,
religious affiliation for the female-only model does not show any significant impact on employ-
ment despite having a positive coefficient. The presence of religious affiliation —Buddhism,
Hinduism, and Islam— did not exhibit any influence on employment for females. Similarly,
the marital status categories of divorced, widowed, and married do not exhibit any substantial
impact on employment. However, the effect of disability is significant and negative in both

models.

2SLS Regression Output (Male Sample):

The results presented by Table 7 Model 8 show that additional years of education do not have
a statistically significant effect on employment for males ( = -0.2145, p = 0.324); by con-
trast, the female model showed a marginally significant negative effect of years of education
on employment (B = -0.4981, p = 0.074). Moreover, neither being above nor being below the
threshold has any meaningful impact on employment for males. Furthermore, the quadratic
term above the threshold is also not statistically significant suggesting no strong non-linear
relation for males above the cutoff. However, the quadratic term for the running variable below
the threshold is negative and statistically significant suggesting a small non-linear effect for
the running variable below the cutoff. Overall, most variables in this model including religion,
marital status, location type, and disability, are statistically insignificant. However, education

seemed to play a larger role in the female sample.
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7. Discussion:

The government of Bangladesh has achieved a noticeable success in reducing gender gap in
the education sector. However, a substantial level of gender inequality still exists in the labour
market. Therefore, in light of the National Education Policy (NEP) 2010, this study sought
to determine whether the government’s investment targeting women’s primary education was
successful in positively affecting women’s labour force participation and reducing gender gap
in Bangladesh. Although, a number of empirical studies have examined how investments in
female education lead to meaningful workforce engagement for women, studies targeting the
impact of the primary school restructuring on female labour force participation are relatively
scarce. Therefore, the focus of this study was on educational reforms’ potential for economic
empowerment of women in Bangladesh. Specifically, it sought to determine whether the pri-
mary school restructuring under the NEP 2010 positively affected women’s labour force par-

ticipation in Bangladesh.

The study hypothesized that increased educational attainment would lead to higher labor force
participation of women in Bangladesh. The analysis revealed valuable insights between the
government’s policy measures and women’s labor force participation in Bangladesh. It re-
vealed a nuanced picture and indicated the presence of a complex and multifaceted relationship
between education and employment that aligns with earlier findings in the literature. According
to the results, there exists a counterintuitive negative relationship between years of schooling
and labor force participation, especially among women. The analysis also showed that as the

education level of women goes up, the probability of their employment decreases.

Shamsuddin’s (2015) study observed a paradoxical decrease in earnings despite increased edu-
cational attainment among women. The findings of this study resonate with that. One plausible
rationale for this outcome may be the lack of adequate employment prospects. Another, ratio-
nale for this may be the socio-economic constraints that women commonly face such as societal
expectations, early marriage, religious and cultural norms, and limited access to information
and opportunities. In other emerging nations, similar results have been observed where similar

obstacles restrict the benefits of female education (Keats, 2018).

According to the results, education is not the only critical factor influencing labor force partic-
ipation; other socio-economic factors also have a significant influence on women’s labor force
participation. The findings revealed that geographic location, disability, and marital status play
important roles in determining whether a woman participates in the labor market. Consistent
with the recent literatures (Tanaka et al., 2021), women living in urban and metropolitan areas
have a lower likelihood of being employed as opposed to women residing in rural areas. The

cause of this trend can be linked to the disproportionate participation of women in informal
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rural sectors, such as agriculture, as compared to the limited availability of formal job oppor-

tunities in urban areas.

Additionally, the results emphasize the influence of marital status on labor force participation
levels. Married, widowed, or divorced women have a higher likelihood of employment com-
pared to single women indicating the necessity for financial independence after marriage or
divorce. This result is also consistent with the findings of Tanaka et al. (2021) who found that

marriage significantly influences female labor force outcomes in rural settings.

7.1. Policy Implications and Recommendations

The study indicates that although the NEP 2010 has had a substantial influence on education-
al achievement, its direct impact on labour force participation has been less straightforward.
However, several important policy implications can be outlined from the findings of this study.
First, while investment in female education is crucial, perhaps the priority should be given to
addressing the barriers that hinder the effectiveness of policy interventions. If the socio-eco-
nomic obstacles that prevent women from translating their educational achievements into eco-
nomic participation are taken care of first, then the outcome of new policy measures would be
far-reaching. Tackling issues such as job market discrimination, and societal norms, and the
provision of supportive infrastructure such as childcare and transportation can lead to better
labour force participation for women. Strategies such as expanding vocational and technical
training, encouraging entrepreneurship, and promoting flexible working conditions can help
ensure that education leads to meaningful labour force participation. Adding gender-sensitive

policies to non-RMG industries could also help diversify female employment.

Second, the negative impact of higher education on labour force participation in some cases
suggests the need for better alignment between educational outcomes and labour market de-
mands. Policymakers should focus on creating pathways that ensure higher education leads
to tangible economic opportunities, particularly for women. Finally, the study highlights the
importance of continuous monitoring and evaluation of educational policies to ensure they are
effectively contributing to gender equality in the labour market. Future research could expand
on this study by exploring the long-term economic and social benefits of increased female la-
bour force participation, as well as identifying how specific sectors could benefit from targeted

educational investments.

8. Conclusion:

In conclusion, while the NEP 2010 and subsequent government expenditures on female educa-

tion have had a positive impact on educational attainment and a mixed impact on labour force
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participation, the findings also reveal the complexities and challenges that remain. Addressing
these challenges will be critical for Bangladesh as it strives to achieve its broader economic and

social development goals.

Limitations and Future Research

This study faced several limitations. When employing a fuzzy regression discontinuity design
(RDD), the analysis is constrained in its capacity to establish robust causal conclusions because
of it relies on observational data. Future research should analyse longitudinal data to gain a
more comprehensive understanding of the lasting impacts of educational reforms on female

employment outcomes.
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Appendix A: Supplementary Tables and Results

Table A1: Descriptive statistics:

Sex
Female Male Transgender Total

N 42,909 (50.7%) 41,747 (49.3%) 13 (0.0%) 84,669 (100.0%)
Current age in years 36.706 (15.259) 38.790 (16.323) 38.231 (16.976) 37.734 (15.827)
Marital status

Single 5,058 (11.8%) 10,177 (24.4%) 1 (7.7%) 15,236 (18.0%)

Divorced/Separated 595 (1.4%) 179 (0.4%) 0 (0.0%) 774 (0.9%)

Married 32,903 (76.7%) 30,782 (73.7%) 12 (92.3%) 63,697 (75.2%)

Widow or Widower 4,353 (10.1%) 609 (1.5%) 0 (0.0%) 4,962 (5.9%)
Religion

Christianity and others 202 (0.5%) 202 (0.5%) 0 (0.0%) 404 (0.5%)

Buddhism 555 (1.3%) 544 (1.3%) 0 (0.0%) 1,099 (1.3%)

Hinduism 4,367 (10.2%) 4,479 (10.7%) 3 (23.1%) 8,849 (10.5%)

Islam 37,785 (88.1%) 36,522 (87.5%) 10 (76.9%) 74,317 (87.8%)
Rural or Urban

Rural 25,355 (59.1%) 24,680 (59.1%) 7 (53.8%) 50,042 (59.1%)

City Corporation 7,729 (18.0%) 7,674 (18.4%) 1 (7.7%) 15,404 (18.2%)

Urban 9,825 (22.9%) 9,393 (22.5%) 5 (38.5%) 19,223 (22.7%)
Disability

0 41,914 (97.7%) 40,573 (97.2%) 13 (100.0%) 82,500 (97.4%)

1 995 (2.3%) 1,174 (2.8%) 0 (0.0%) 2,169 (2.6%)
Education levels

0 - None 9,388 (21.9%) 7,595 (18.2%) 3 (23.1%) 16,986 (20.1%)

1 - Primary 9,662 (22.5%) 10,346 (24.8%) 3 (23.1%) 20,011 (23.6%)

2 - Secondary 16,870 (39.3%) 13,918 (33.3%) 5 (38.5%) 30,793 (36.4%)

3 - Higher Secondary 3,838 (8.9%) 4,798 (11.5%) 1 (7.7%) 8,637 (10.2%)

4 - Tertiary 3,151 (7.3%) 5,090 (12.2%) 1 (7.7%) 8,242 (9.7%)
Employment status

Not in employmrnt 26,539 (61.8%) 9,480 (22.7%) 10 (76.9%) 36,029 (42.6%)

In Employment 16,370 (38.2%) 32,267 (77.3%) 3 (23.1%) 48,640 (57.4%)

Table A 2.1 : Manipulation Test (RD Density Plot)

RD Manipulation test using local polynomial density estimation.

c = 0.000 Left of ¢ Right of ¢ Number of obs = 84669
Model = unrestricted
Number of obs 64202 20467 BW method = comb
Eff. Number of obs 41674 20467 Kernel = uniform
Order est. (p) 2 2 VCE method = jackknife
Order bias (q) 3 3
BW est. (h) 23.000 23.000

Running variable: c_yob.

Method T P>|T|

Robust -2.3438 0.0191




Table A 2.2: Manipulation Test

P-values of binomial tests. (H@: prob = .5)

Window Length / 2 <C >=C P>|T]|
1.000 2570 3472 0.0000
2.000 4737 6129 0.0000
3.000 6554 7901 0.0000
4.000 8837 10200 0.0000
5.000 10156 12066 0.0000
6.000 12902 14972 0.0000
7.000 14088 17015 0.0000
8.000 16578 18965 0.0000
9.000 17813 20467 0.0000
10.000 19259 20467 0.0000

Table A 3 : RD Plot for Years of Education (Linear Fit)

RD Plot with RD plot with manually set number of bins.

Cutoff c = 0

Left of ¢ Right of ¢

Number of obs

Eff. Number of obs
Order poly. fit (p)
BW poly. fit (h)
Number of bins scale

Outcome: educyears. Running variable: yobcentered.

64202 20467
64202 20467

1 1
75.000 9.000
1.000 1.000

Left of ¢ Right of ¢

Bins selected 25 3

Average bin length 3.000 3.000
Median bin length 3.000 3.000
IMSE-optimal bins 40 12
Mimicking Var. bins 852 670

Rel. to IMSE-optimal:

Implied scale 0.625 0.250

WIMSE var. weight 0.804 0.985
WIMSE bias weight 0.196 0.015

Number of obs
Kernel

84669
Uniform
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Table A 4: RD Plot for Employment (Linear Fit)

RD Plot with RD plot with manually set number of bins.

Cutoff c = 0 Left of ¢ Right of ¢

Number of obs 64202 20467

Eff. Number of obs 64202 20467
Order poly. fit (p) 1 1
BW poly. fit (h) 75.000 9.000
Number of bins scale 1.000 1.000

Outcome: employment. Running variable: yobcentered.

Left of ¢ Right of ¢

Bins selected 25 3

Average bin length 3.000 3.000

Median bin length 3.000 3.000

IMSE-optimal bins 29 17

Mimicking Var. bins 790 723
Rel. to IMSE-optimal:

Implied scale 0.862 0.176

WIMSE var. weight 0.610 0.995

WIMSE bias weight 0.390 0.005

Number of obs

Kernel

84669
Uniform

Table A 5: RD Plot for Years of Education (Quadratic Fit)

RD Plot with RD plot with manually set number of bins.

Cutoff c = 0 Left of ¢ Right of ¢

Number of obs 64202 20467

Eff. Number of obs 64202 20467
Order poly. fit (p) 2 2
BW poly. fit (h) 75.000 9.000
Number of bins scale 1.000 1.000

Outcome: educyears. Running variable: yobcentered.

Left of ¢ Right of ¢

Bins selected 25 3

Average bin length 3.000 3.000

Median bin length 3.000 3.000

IMSE-optimal bins 40 12

Mimicking Var. bins 852 670
Rel. to IMSE-optimal:

Implied scale 0.625 0.250

WIMSE var. weight 0.804 0.985

WIMSE bias weight 0.196 0.015

Number of obs
Kernel

84669
Uniform
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Table A 6: RD Plot for Employment (Quadratic Fit)

RD Plot with RD plot with manually set number of bins.

Cutoff c = 0@ Left of ¢ Right of c Number of obs = 84669

Kernel = Uniform
Number of obs 64202 20467
Eff. Number of obs 64202 20467
Order poly. fit (p) 2 2
BW poly. fit (h) 75.000 9.000
Number of bins scale 1.000 1.000

Outcome: employment. Running variable: yobcentered.

Left of ¢ Right of ¢

Bins selected 25 3
Average bin length 3.000 3.000
Median bin length 3.000 3.000
IMSE-optimal bins 29 17
Mimicking Var. bins 790 723

Rel. to IMSE-optimal:

Implied scale 0.862 0.176
WIMSE var. weight 0.610 0.995
WIMSE bias weight 0.390 0.005

Table A 7: RD Plot for Years of Education (Polynomial Fit, Order 4)

RD Plot with RD plot with manually set number of bins.

Cutoff c = 0 Left of ¢ Right of ¢ Number of obs = 84669

Kernel = Uniform
Number of obs 64202 20467
Eff. Number of obs 64202 20467
Order poly. fit (p) 4 4
BW poly. fit (h) 75.000 9.000
Number of bins scale 1.000 1.000

Outcome: educyears. Running variable: yobcentered.

Left of ¢ Right of ¢

Bins selected 25 3
Average bin length 3.000 3.000
Median bin length 3.000 3.000
IMSE-optimal bins 40 12
Mimicking Var. bins 852 670

Rel. to IMSE-optimal:

Implied scale 0.625 0.250
WIMSE var. weight 0.804 0.985
WIMSE bias weight 0.196 0.015
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Table A 8: RD Plot for Employment (Polynomial Fit, Order 4)

RD Plot with RD plot with manually set number of bins.

Cutoff c = 0 Left of ¢ Right of ¢ Number of obs = 84669

Kernel = Uniform
Number of obs 64202 20467
Eff. Number of obs 64202 20467
Order poly. fit (p) 4 4
BW poly. fit (h) 75.000 9.000
Number of bins scale 1.000 1.000

Outcome: employment. Running variable: yobcentered.

Left of ¢ Right of ¢

Bins selected 25 3
Average bin length 3.000 3.000
Median bin length 3.000 3.000
IMSE-optimal bins 29 17
Mimicking Var. bins 790 723

Rel. to IMSE-optimal:
Implied scale 0.862 0.176

WIMSE var. weight 0.610 0.995
WIMSE bias weight 0.390 0.005




Appendix B: Technical Documentation

B.1: Application for Data Purchase from BBS:
09 February, 2024

The Director General,
Bangladesh Bureau of Statistics, Ministry of Planning,

Government of People’s Republic of Bangladesh, Agargaon,
Dhaka.

Subject: Application for accessing the BBS Labour Force Survey Datasets.

Dear Sir/Madam,

I am a citizen of Bangladesh by birth; currently, I am pursuing my Master’s in Economics at the University of
Gothenburg, Sweden. My thesis topic is ““ Determinants of Women’s Labour Force Participation in Developing
Countries: An Empirical Study of Female Education Expenditure from Bangladesh. For this research, I need
to get access to the Labor force survey datasets from 2002-03, 2005, 2010, 2013, 2015-16, 2016-17, 2022, in
other words the last four to five LFS datasets. (Please note, the exact number of required datasets may vary
depending on the progress of the research).

I would like to analyze the impact of Government’s Female Education Expenditure on Women’s Labor Force
Participation. There is a clear lack of quantitative research looking into the relationship between Government’s
education expenditure and Female Labor Force Participation in Bangladesh. I strongly believe, the findings
are expected to assist in formulation of effective policies and more informed strategic decision making to
further empower women and bridge gender disparities in Bangladesh. Hence, the study would contribute to
the literature on the determinants of women’s labour force participation in Bangladesh.

I assure you that the data would strictly be utilized for the research purpose, and I would abide by compliance
requirements stipulated under the Bangladesh Bureau of Statistics (BBS)’s policies regarding data supply/sale
of census and survey data. As such, I would like to request you to provide me permission to access the required
micro datasets and relevant materials. Thank you.

Sincerely,

Abdul Aziz Shakib,

Student, MS in Economics, Gothenburg University, Sweden.
Cell : +46735682627,

Email: gusshakab@student.gu.se
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B.2: Payment Chalan for Data Purchase from BBS
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