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Abstract

Differences in education between girls and boys persist in Pakistan, and the distri-
bution of household resources and socioeconomic disparities are compounding the
problem. This paper determines education attainment (primary to tertiary level) and
current enrollment and explores underlying gender differences with reference to per
capita income and socioeconomic characteristics of the household by using survey
data of Pakistan (2005-2019) that have never been used in this context before. The
potential endogeneity bias between income and education is addressed through the
two-stage residual inclusion (2SRI) method that is appropriate for non-linear models
used in this study. Findings indicate that income is likely to increase and facilitate a
significant transition from primary- to tertiary-level education attainment. The boys
have a higher likelihood to increase tertiary-level education attainment by household
income. However, the probability of current enrollment is equivalent for girls and
boys after controlling for endogeneity. The gender effects of Oaxaca-type decom-
position indicate higher unexplained variation that describes a strong gender gap
between boys and girls. The standard deviation for education inequality and gender
gap ratio confirm that higher levels of discrimination and lower economic returns
are associated with girls’ education, and individual and community attributes favor
boys’ education. Findings suggest policies and educational strategies that focus on
female education and lower-income households to build socioeconomic stability and
sustainable human capital in the country.
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Introduction

According to the Education for All (EFA) report, knowledge stimulates the stock of
human capital in an economy (Karoui et al., 2018; Kim et al., 2021) and increases
the probability of resources being equally distributed of regardless of gender, caste,
color, or region (Heb, 2020; de Bruin et al., 2020). Gender equality in education is
indispensable for developing countries like Pakistan which holds rich human capital
to improve economic growth (Asif et al., 2019). The existence of patriarchy, cultural
norms, regional conflicts, son preference, and traditional notions of womanhood
regarding procreation, domestic chores, and early marriage have deep roots in soci-
ety (Ashraf, 2018). All the impediments that women face have interconnected bases
in prevailing gender differences and insufficient investment in education (Kleven
et al., 2019) at the household and state level; these also negatively impact the eco-
nomic growth in Pakistan (ur Rahman et al., 2018).

Some educational initiatives are working effectively in Pakistan but have not
completely achieved. These include alternative learning programs (ALPs) for for-
mal schools, digital innovations programs by the collaborations between UNICEF
and UNESCO targeting the attainment of Sustainable Development Goals (Minis-
try of Federal Education, 2022), an EU partnership to implement a 5-year develop-
ment program (Education Ministry of Balochistan, 2021), the IIm- Possible' Project
for Zero OOSC (out of school children), and equity-based critical learning (STEM,
2021). However, 22.84 million children of secondary school age have never enrolled
in formal education (UNESCO Pakistan Country Strategic Document, 2018-2022).
In addition, the literacy rate has declined from 62 to 58 % (World Bank Statistics,
2022) that has increased global inequality (Paris21 Strategy Agenda, 2030). This
situation raises the question as to whether existing educational policies and projects
are adequate for curbing the gender inequality in different provinces of Pakistan (see
Fig. 1).

The country has been ranked 151 out of 153 countries by the Gender Parity Index.
It has also been found that 21 % of boys and 32 % of girls in primary education have
experienced gender-based discrimination (Human Rights Watch, 2018). Likewise,
boys are 15 % more likely to have the opportunity to go to school than girls, as boys
are viewed as financial assets by their parents. Evidently, if household income is
equally distributed, girls perform outclass in grades (Yi et al., 2015), provide higher
marginal returns to education (Whalley & Zhao, 2013), and achieve sustainable
environment (Heb, 2020). The economic benefits that result from female education
are as high as those that result from male education (Minasyan et al., 2019; Sen

! Translated as Knowledge Possible project that having contribution of US $ 1 billion for sustainable
programs.
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Fig. 1 Literacy rate by province and gender in Pakistan. Source: Author construction based on data from
PSLM Bureau of Statistics, Pakistan. Figure 2 displays the trend of per capita income from 2005 to 2019,
one of the inevitable indicators of educational achievement. The statistics calculate a sharp drop in per
capita income after 2010, which improved in 2012 but eventually declined after 2016

et al., 2019), particularly in relation to the achievement of tertiary education (Alfalih
et al., 2021; Wu et al., 2020). In addition, although Pakistan has the largest young
population in Asia, approximately 80 % of the female population has never partici-
pated in the labor market, and 130 million girls (those aged between 6 and 17 years)
have never attended any form of educational institution (World Bank, 2020). Never-
theless, the latent demand for schooling remains associated with the socioeconomic
status and purchasing power of the household (Asif et al., 2019). Likewise, parental
and household treatment effects can formulate considerable gender gap that requires
thorough investigation at micro level.

The aim of this study is to examine the relationship between gender differences in
education and household income in Pakistan. Measuring gender differences with the
help of microdata and through the use of qualitative and quantitative approaches is
not easy in studies of human capital development (Najeeb, 2020). Nor is the inves-
tigation of the circumstances that lead to more investment in a male child than a
female child a straightforward matter. Findings in this area remain inconclusive,
which demonstrates a lack of research conducted at the household level in Pakistan
(Minasyan, 2019). In addition, many studies of the effect of household income on
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education suffer from bias-related issues which arise as a result of measurement
errors and spurious relationships. Some studies use corresponding variables, such
as permanent income (Kingdon, 2005), or ignore endogeneity while controlling for
children’s cognitive skills (Chevalier et al., 2002). Others deal with potential endo-
geneity by examining sector- or community-based union membership (Chevalier,
2013), government tax changes (Paul, 2002), and rented or owned lands with the
caution of the weak instrument (Okabe, 2016).

This study determines education achievement using ordered logit and logit mod-
els by two outcome variables: education attainment (categorical variable) and cur-
rent enrollment (binary variable). It seeks to examine the causes of the prevailing
gender differences in Pakistan by examining the per capita income and socioeco-
nomic characteristics of households. This study attempts to deal with underlying
potential endogeneity using a novel approach for a non-linear model and examines
extant inequalities and gender effects within households. This study finds a positive
and robust relationship between gender and education attainment, and the signifi-
cant transformation from primary- to tertiary-level education by per capita income
of the household; this contradicts the results of Munshi (2017). The findings are
significantly negative with regard to the relationship between gender and current
enrollment, which is opposite to the findings of the study by Maitra (2003). After
dealing with potential endogeneity using the two-stage residual inclusion (2SRI
afterwards) method, the results contradict those of prior studies (Chevalier et al.,
2002; Maitra, 2003), and they establish a clear link between education and income
along with other socioeconomic characteristics. The findings show that inequali-
ties in education, at the micro level, exert a more powerful impact on girls than
boys in relation to reducing education attainment and current enrollment. Gender
decomposition reveals that individual and community attributes favor boys’ educa-
tion over that of girls.

This study contributes to the literature in the following ways. Firstly, there is a
risk that the factors that influence education achievement remain mis-specified due
to the fact that limited information is available about children’s environments and
family structures. This is why it is vital to focus on the determinants of human capi-
tal at the micro level. Most existing studies focus on the role of education and the
impact of gender inequalities in relation to their impact on economic growth across
countries (Assoumou-Ella, 2019; Evans et al., 2021), within country at the macro
level (Rammohan et al., 2018), and focus on only one education level (Lloyd et al.,
2005). This study is the first to attempt to highlight the importance of the gender
gap in relation to education attainment and current enrollment and confirm whether
it exists or not. It does so by examining the link between per capita income and
the socioeconomic characteristics of households using a repeated cross-sectional
dataset that has not achieved much academic attention from scholars in relation
to the country of Pakistan. Secondly, this study develops an empirical strategy for
non-linear model to address the potential endogeneity by using 2SRI approach that
remain ignored mostly. It exploits exogenous variations using income shocks, wind-
fall income, and non-labor resources to examine the potential endogeneity between
income and education (Banzragch et al., 2019; Chevalier et al., 2002). Lastly, while
previous studies have argued that gender inequality influences economic growth
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(Kopnina, 2020), some of these studies contain troubling contradictions (Sirine,
2015), some do not find that gender inequality affects economic growth to a consid-
erable degree (Maitra, 2003), and some investigate its unidirectional effect (Tansel
& Bodur,2012). This study captures discriminations effect in education investment
in boys and girls by education inequalities and gender decomposition estimated at
household level. It also adopts alternative specifications of gender inequalities to
examine economic returns on education.

The rest of this study is structured as follows. The “Literature Review” section
explains the importance of gender equality with reference to previous studies. The
“Methodology and Data” section describes the methodology and the data used in
this study. The “Empirical Results and Discussion” section presents the results and
analysis, and the “Conclusion and Policy Implications” section concludes the study
while also discussing policy implications and the limitations of the study.

Literature Review

Education is an essential element of the Cobb—Douglas production function (Sal-
eem et al., 2019) that can improve human capital, promote economic growth, and
curb poverty in the long term (Arshed et al., 2019). Many countries have experi-
enced improvements in enrollment rates; however, their economic growth appears
difficult to achieve. This mechanism of human capital can be revisited and revised
by focusing on the equal distribution of education in economic and sustainable
approach (Livingstone, 2018). The study of Duflo et al. (2021) examines the impact
of free secondary education on gains in economic welfare after the completion the
target of UPE (universal primary education). They use data relating to secondary
high schools from 54 districts in Ghana to examine 1500 students enrolled in a
scholarship program. They find that the program increased secondary-level educa-
tion attainment by 27 % and further resulted in better learning skills and lower rates
of early marriage and reduced fertility rates among girls. This suggests a poten-
tial movement toward the more equal treatment of the genders within households.
However, they did not find any significant influence of education attainment on
future employment. Using the Barro-Lee dataset of education attainment, Evans
et al. (2021) estimate the gender gap and its effects on long-term economic growth.
Instead taking the gender gap ratio, it prefers to employ difference of the educa-
tion attainment between men and women. Their findings indicate that low levels of
education in women are the reason why the gender gap has become so pronounced
in many countries. This gap is revealed to be highly correlated with the age of the
women and per capita income.

The study by Kopnina (2020) discusses the sustainable educational goals that are
indispensable for progressive universal education and economic growth. It reveals
alternative measures that might influence the circular economy and argues that
gender differences will decrease as a result of investment in female education. It
endorses the use of the term “empowerment education,” and particularly to refer
to females who remain unempowered with regard to their financial independence
and social status. They propose the direct influence of female education on the food
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patterns, efficient consumption of household and natural resources, and renewable
energy that can handle growing population in a sustainable approach. Likewise, the
study of de Bruin et al. (2020) finds that education and income can promote sustain-
ability and reduce gender inequality. They use age, education, and different types
of work to analyze the gender-differentiated impact of these factors on economic
change.

Another study, that of Rammohan et al. (2018), examines gender disparity in
education using district-level data in India and ordinary least squares (OLS) regres-
sion. To do so, they use data related to the gender gap between male and female
education attainment, GDP per capita, and ethnicity. Their study finds that those
living in wealthier districts are more inclined toward educating their daughters than
those living in poor ones. Sahoo and Klasen (2021) focused on female participation
in the STEM streams by using the variables: female, siblings, age, parental edu-
cation, test scores, household size, and ethnicity. They reveal that girls are 20 %
less likely to enroll in STEM streams than boys. The plausible explanation for lower
female participation is associated with parental preferences and income disparity
in the household. Maitra (2003) uses a probit model and a censored probit model
simultaneously and finds that there is no gender difference in the current enroll-
ment rates of boys and girls (6—12 years) but that there is a higher gap in relation
to grade attainment for girls (13-24). The data used is from the Matlab Health and
Socio-Economic Survey (MHSS) of rural Bangladesh, which surveys 149 villages.
The explanatory variables include religion, household size, number of siblings, the
head of the household’s education level and occupation, a log of per adult household
expenditure, and household characteristics such as the number of bedrooms, access
to water and a toilet, and the availability of electricity. The endogeneity issue of the
income has dealt by taking the residual term of the log of the adult expenditure in
the household.

The study of Davis et al. (2019) uses the World Value Survey (1981-2014) to cap-
ture individual effects on women’s status. They argue that individual decision-making
can increase women’s education attainment, their choice to bear a child, and advance
economic sustainability such as urbanization and the provision of basic necessities.
The above effects provide economic benefits that further support gender equality and
discourage the traditional role of women in the society. Robb et al. (2012) exam-
ine the gender differences in education attainment using data about university gradu-
ates and an ordered probit model. They find that female students perform better than
their male counterparts but that they are less likely to obtain a first-class degree. It is
shown that factors such as the type of institution, individual abilities, and the choice
of subjects are not the reason for gender inequality; however, the effects of these fac-
tors increase the gender gap in relation to educational performance. The predict prob-
abilities of their study explain that the likelihood that female students will attain a
first-class degree is 5 %, compared with 8 % for male students. Other studies also
advocate that reducing gender differences in education achievement can have transi-
tional and long-term effects on women’s empowerment (Kabeer, 2021), legal protec-
tion (Durrani et al., 2018), employment (Najeeb et al., 2020), and sustainable growth
(Heb, 2020).
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Prior Literature in the Context of Pakistan

In the context of Pakistan, Ashraf et al. (2018) apply Dickey—Fuller general-
ized least squares (DF-GLS) to examine the impact of secondary school attain-
ment on gender inequality. They employ multiple sources of data about Pakistan,
namely, economic surveys, the National Assembly of Pakistan database, and
the Pakistan Social and Living Standards Measurement (PSLM) survey. They
use the Gender Inequality Index (GII) as the dependent variable. The findings
show that economic deprivation can decrease women’s participation in the labor
force and their education attainment. Notably, the external or spillover effects of
education attainment on gender inequality are also crucial to understanding the
lower purchasing power of the household. Qureshi (2007) conducts a bivariate
regression analysis using the Learning and Educational Achievements in Punjab
Schools (LEAPS) dataset to investigate whether the education attainment of an
older sister impacts on the education attainment of younger children in the house-
hold. Mainly, it describes a spillover effect in education that remains unnoticed
to receive its maximum economic benefit. It takes into account age, the father’s
education level, the household head’s education level, the number of children, the
infrastructure of the household, the regional languages, and the number of the
districts in the province. The findings reveal 0.2 % of years of schooling increases
in youngers boys by the older educated sister that can be the potential human cap-
ital in the future labor market. However, their study fails to analyze the spillover
effect that an educated older brother has on a younger sister.

The study of Asif et al. (2019) demonstrates that the strong and significant impact
of investment in education without gender bias creates other avenues for sustain-
able growth in Pakistan. Likewise, some studies investigate education investment
to explore other dimensions including welfare gains in relation to eradicating hun-
ger (Ali et al., 2021), the awareness of climate change by energy consumption and
recyclable goods (Ali et al., 2019), the transformation of society into one with equal
rights and zero violence (Durrani et al., 2018), the female leadership in entrepre-
neurial decision-making (Shaheen and Ahmad, 2022), and the voluntary effort
toward food security and patterns of daily life (Qazlbash et al., 2021). Mahmood
et al. (2012) use time-series data (1971-2009) to investigate the relationship between
human capital investment and economic growth. In their work, autoregressive dis-
tributed lag (ARDL) and OLS models show a positive relationship between high
enrollment rates in education and economic growth rates in the short and long term.

A similar strategy is proposed by Zaman (2010), who also suggests that there is
a correlation between female education and economic development. Interestingly,
Lloyd et al. (2005) find that parents tend to prefer that girls and boys attend sepa-
rate schools; however, availability of primary schools and type of school (public or
private) also play key roles. The study of ur Rahman et al. (2018) finds that a solu-
tion to the vicious cycle of poverty comes in the form of increasing the education
level of a household. By using logistic regression, they find a negative relationship
between education and poverty in Pakistan. They emphasize the role of education
plays in providing potential human capital for the labor market and even generating
new and improved employment opportunities that result in better living standards
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and economic well-being. However, a key issue with regard to the aforementioned
studies is that they do not propose well-specified econometric strategies with that
can be implemented to tackle gender differences in education, while others fail to
address the potential endogeneity in non-linear models and some remain unable to
decompose gender effects within the household.

Methodology and Data
Data and Variables

This study uses repeated cross-sectional data from the PSLLM survey conducted by
the Pakistan Bureau of Statistics (PBS) of the Government of Pakistan for the seven
fully available rounds from 2005 to 2019 (2005-2006, 2007-2008, 20102011,
2011-2012, 2013-2014, 2015-2016, and 2018-2019). The survey was designed to
provide social and economic indicators at the provincial and district level; starting
in 2004, the survey aims to accurately describe the country. The sample size of the
PSLM surveys is approximately 80,000 households. The total number of observa-
tions after pooling the data is 1,011,849.

This study uses two models for alternative measurements of the education
achievement of boys and girls; the first model is education attainment (the
highest completed schooling; aged 9-24 years), and the second model is cur-
rent enrollment (aged 5-24 years). The boys and girls are restricted in first
model to the 9-15, 16-19, and 20-24 age groups for primary-, secondary-,
and tertiary-level education attainment, respectively. The following criteria
are considered: additional year for class repetition by the students, late admis-
sion into schools, the completion standards of the Pakistan education system,
and traditional age requirements for entering in school adopted in past studies
(Maitra et al., 2003). In addition, boys and girls are restricted to not having the
status of head or working person. In the first model, education attainment is a
categorical outcome variable examines by the ordered logit model that can be
defined as:

0 = No education

1 = Primary education (Grade 1 — 5)

2 = Secondary education (Grade 6 — 12)
3 = Tertiary education (Grade 13 — 16)

Education attainment =

In the second model, current enrollment is a dichotomous outcome variable
examines by logit model that can be described as:

@ Springer



Journal of the Knowledge Economy

1 = Currently enrolled in school or other institutions

Current enrollment = .
0 = Otherwise

The explanatory variables include dummy variables of the gender and age of
boys and girls depending on models. Age is represented by a linear and quad-
ratic term to control for birth cohort effects and capture non-linearity effects on
education achievement. As age is directly proportional in contributing to cogni-
tive skills and human capital, age square indicates marginal returns from age that
decrease over time.

Other explanatory variables include the marital status of the household mem-
bers (Kingdon, 2005). This study uses a series of dummy variables for the educa-
tion level of individuals including the head of the household, parents, and other
members of the household (i.e., those older than 24). This is because a joint-fam-
ily structure is the majority form of family structure in Pakistan, and the head of
the household is usually not the father but rather any elderly family member. Like-
wise, head’s personal treatment and decision-making influence on the education
achievement. In addition, using parental education instead of maternal education
is also feasible for gender difference analysis to avoid the issue of multicollin-
earity. Several tests are run to check for multicollinearity, including the variance
inflation factor (VIF) and correlation matrix. The VIF for each predictor variable
should be less than 10. It is 7.02 for the education attainment model and 4.12 for
current enrollment model.” The siblings’ variable is used to control the reciprocal
relationship between quantity and quality of education (Hazarika, 2001; Maitra,
2003). Occupational heterogeneity is controlled by different household members’
professions (McNabb, 2002) ranging from high-salaried (officer) to low-salaried
(laborer) professions.

The variable of interest in this study is the per capita income of the house-
hold. It represents the household’s possible investment in education, which can
maximize economic returns and minimize gender inequality. The availabil-
ity of electricity, gas, and broadband internet access is a proxy for household
infrastructure and technology advancement. The latter is of interest as it may
impact on digital education, sustainable development, and the urgency of the
micro- and macro-crisis such as health. The high demand to shift education
from formal to virtual platforms during the COVID-19 pandemic has opened
up new dimensions with regard to the acquisition of skills and knowledge. The
other control variables consist of the dependency ratio, household size, owner-
ship of house and any establishment other than agricultural land (ur Rahman
et al., 2018), and ownership of the cultivating land for the personal use of the
household (Sawada, 2009). Finally, community characteristics are controlled by
including dummy variables for locations and number of the provinces of the
country (Hazarika, 2001).

2 These tests are available on request.
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Empirical Strategy
The Model

The concept of the ordered logit model for education attainment is to incorporate
intermediate continuous variable says y in the latent regression accompanied by the
observed (x;) explanatory variables and the unobserved error term (g;). The range
of y is divided in adjacent intervals that comprise four categories—namely, 0 = no
education, 1 = primary education, 2 = secondary education, and 3 = tertiary educa-
tion—related to latent variable (Y*). The structural model for latent education is:

Yi=xp+e M

where /3 is the vector of the parameters to be estimated; ¢ is the disturbance term,
which is assumed to be independent across observations; and y* can take value with
observations.

For the discrete choices, the following are observing as:

Y, =0 if —o<x;f+¢; <71 for (no education) )
Yi=1if 1o <xf+¢g <7 for (primary education)  (3)
Y, =2 if 1, <xf+¢€ <1, for (secondary education) (4)
Y, =3 if x;,f+¢;>1, for (tertairy education)  (5)

Where Y is the category of education attainment, and = denotes the threshold param-
eters, explaining the transition from one category of education attainment to another
category. Consequently, 7 must satisfy the rule according to 7, <7, <7,<7;, as the ¢; is
logistically distributed. The resulting probabilities can be observed as:

P(Y;=0) = P(Y; < %) ©)
P(Y;=1) =P(Y] <7;) - P(Y] < %)) @)
P(Y;=2)=P(Y] <1,) - P(Y] < 7)) ®)

P(Y;=3) = P(r, < Y7) ©)

Hence, the probability of outcome can imply as:
P(Y;=j) = F(1; = x;f) = F(7;_, — x,8) (10)

Meanwhile,
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p = 20

= —————— demonstrates as P(Y,- =j) = ! !
1+ exp()

Tl | gt
(1

whereas the log likelihood function for ordered logistic regression is:

Yo X LnlF (= 58) = (e = 55)] (12)

The function formulates the ordered logit model with multiple equations, whereas
each equation presents the logit model (Williams, 2005). The econometric model is
therefore:

Education Achievement =f(PC Income, Individuals, HH, Provinces + 51')
(13)

Endogeneity Bias

The main econometric challenge is to identify the endogeneity problems. There is
the possibility that variable per capita income is likely to be related to unobservable
factors that affect education achievement in many ways not included in the regres-
sion. There may be errors in measuring per capita income that bias the results. In
addition, a causal relationship may exist between income and education achieve-
ment. This relationship might also be influenced by parental economic circum-
stances, social status, and any spurious third factor such as personal preferences.
Reverse causality occurs when the poor educational performance of the boy or girl
might lower household income and vice versa. Therefore, the model may suffer from
omitted variable bias and (reverse) causality issues. The literature also explores
per capita income as an endogenous variable that has instrumented by parental and
household characteristics including employment, education, and farming activities
(Bratti, 2007; Hoogerheide, 2012). Other studies examine its causal relationship
with income shock (Coelli, 2005), the difference in households’ incomes, rainfall,
and climate change in relation to productivity concerns (Fichera et al., 2015).

In the first model of education attainment, income shock such as head unemploy-
ment and non-labor resources of grandparents in the household are used as instru-
ments for per capita income (Behrman et al., 1997). If the head of the household is
unemployed, this is unlikely to influence the total years of schooling undertaken by
boys and girls when there is a joint family structure where the parents are respon-
sible for meeting educational expenditures. Similarly, the permanent or non-labor
income of the grandparents is an exogenous and strong instrument that does not
directly affect the total years of schooling undertaken by boys and girls (Bratti,
2007). However, these instruments may affect the current enrollment of boys and
girls, thus necessitating the exploration of other exogenous variables. Therefore,
the potential endogeneity in the current enrollment model is captured by another
set of exogenous variables; first, the difference in per capita income between house-
holds (included in the PSLM survey) and country, and second, windfall income. The
difference in per capita income is a proxy for income shock that does not relate to
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agricultural goods but rather a retrospective analysis of households having or not
having wages. This difference may represent the transitional effect of the financial
condition of the household (Bjorkman-Nyqvist, 2013; Sawada, 2009) in develop-
ing countries such as Pakistan. Similarly, windfall income comprises mainly of the
unearned income of the household or non-labor income that includes lottery wins,
inheritances, gifts, unexpected charity payments, and irregular sources of income
(Kingdon, 2005; Powdthavee et al., 2013), which are exogenous.

Another source of endogeneity might arise due to the relationship between edu-
cation spending and current enrollment in the logit model regression. The litera-
ture provides instruments for education spending such as community-, labor-, or
industry-union membership of the household’s head that in unavailable in PSLM
dataset while some studies refer to the head’s occupations (Maitra, 2003). The esti-
mation results after instrumenting education spending with the head of household’s
occupation show that the null hypothesis of homogeneity is not rejected, as it has a
p-value of 0.93. However, this study tries to control educational spending through
the addition of dummy occupational variables, home ownership, and land cultiva-
tion (Maitra, 2003; Shea, 2000). Other individual and socioeconomic characteristics
are considered as exogenous. The OLS regression (for instrument validation) and
alternative approaches to capture potential endogeneity—such as the control func-
tion approach, two-stage least squares (2SLS) (ignoring the nature of the outcome
variable), and the IV probit model (splitting the outcome variable into a binary vari-
able where necessary)—are also examined.

2SRI To apply the 2SRI method, the first step is to find exogenous variables; how-
ever, this method is different from the standard IV estimation method. The strategy
behind choosing variables is that variables predict a possible definition of homoge-
neity. The argument behind this method (Terza, 2018) is based on the inappropriate-
ness of the traditional linear instrumental variable estimator for the correction of
the endogeneity problem. The core advantage of this method is that the estimated
coefficients associated with the residuals from the first-stage regression significantly
express the presence of endogeneity in the model (Huasman, 1978). In this method,
the first stage consists of the OLS regression and predicts the endogenous varia-
ble by using the instruments and the rest of the explanatory variables. The second
stage is estimated using the ordered logit model with the inclusion of the first-stage
residuals. In the final stage, the whole program is set to be bootstrapped. The latent
model will be established by splitting the explanatory variables into exogenous and
endogenous variables, say X., and X, and the equation becomes:

Y[.* = Xéxﬁex + Xénﬂen té&; (14)

The first-stage equation of the 2SRI method is estimated for income using all the
exogenous variables and instruments in the OLS regression. It takes the form as:

Xen = X;xﬁex + Z}/ + Vi (15)
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where E(X,,,Z)#0 and E(¢;,Z)=0; § and y are coefficient parameters; and v; and

g; are error terms, respectively. The second stage of the 2SRI method estimates out-
come variable using the residuals obtained from the first-stage equation taken as
control variables along with other explanatory variables. The model is described as:
Y =X B+ X Po+ oV +€ (16)

L e.

This method is a simple test of endogeneity: if the residuals of the first stage are
statistically significant, then the results will be biased in the first model, refer to con-
trol the endogeneity issue (Terza, 2018; Akarcay-Giirbiiz & Polat, 2017).

Education and Inequality Parameters The Gini coefficient for education, average
years of schooling, and standard deviation are the inequality parameters that have
been considered by observing the education system and structure of the country,
the efficiency of learning performance, and variations in gender-specific educa-
tion investment (Digdowiseiso, 2010; Thomas et al., 2001).3 The consideration of
these inequalities might help to reveal the socioeconomic and intrahousehold factors
behind the different treatment for girls’ education. Therefore, the extended model
can be described as:

Education Achievement =f(PC Income, Inequality, Individuals, HH, Provinces + 6,-)
17
The gender decomposition examines while using the basic models of each speci-
fication by the mean, the coefficient (Kingdom, 2005), and the interactions of the
boy dummy variable (Maitra, 2003). Furthermore, the results are decomposed for
gender effects by variant type Oaxaca decomposition (Dong et al., 2009; Golsteyn
et al., 2014; Pal, 2004). This approach is generally used to examine the gender
effects related to economic returns and the wage gap (Oaxaca, 1973). In this study,
however, the standard approach has been modified to examine the gender effects
related to education achievement. The probability of education attainment deter-
mines, say AT, separately for girls and boys with other characteristics, say X, and X,
respectively. Assuming Pr (AT, X, 0;") is the expected probability of AT and 6 is the
vector if the maximum likelihood estimates of the parameters of the ordered logit

3 The Gini coefficient for education is defined as the ratio to the mean (average years of schooling) of
half of the average overall pairs of absolute deviations between all pairs of people (Deaton, 1997). It is
further redeveloped by Thomas (2001):

E = <l> zn:'lipi i =[P
1

A=

where E; is the Gini coefficient based on education attainment, 4 is average years of schooling, Pi and
P; are the proportion of the population, y; and y; are years of schooling at different educational levels, and

n is the number of levels in the attainment data.zAverage year; i i d standard deviation can
be calculated as follows: AYS = Y7 Pi(y; —p) and SD = /> Pi(y; — p)”.
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model for i=g, b for girls and boys, respectively, the expected AT for any individual
would be:

% 3 *
AT = ijo Pr <ATj| xg,og) (18)
3
AT} = 3" Pr (AT)| X, 6;) (19)
=0

Using expected education attainment for the boys’ and girls’ samples, respec-
tively, one can decompose the boy-girl differential in alternative ways as follows:
3

3
AT, = AT, = 3 [Pr (AT, 1X,.0)) =P (AT,| X,.0))] + 2 [Pr (AT, 1x,,.67) = Pr (4T, IX,.6; )|

(20)

= Explained Variation + Unexplained Variation

3 3
AT, AT, = % [Pr (AT;1%,. 07 ) = Pr (4T 1X,. 07 )| + x [Pr (AT;1%,..65) = Pr (AT, 1%, 6; )|
J= J=

2L

= Explained Variation + Unexplained Variation

In brief, the explained variation is attributable to the different characteristics of
boy-girl, while the unexplained variation is attributable to the different treatment of
boys and girls in the household. This is achieved by allowing the parameters to vary
while the characteristics are held constant. A similar approach was adopted for cur-
rent enrollment as well.

The alternative specifications explore the impact of gender inequalities in education
achievement on the household income using OLS regression. This study uses three differ-
ent measurements of gender difference. Considering education attainment, the first indica-
tor—the gender gap*—is calculated as the difference in illiteracy rates between girls and
boys (Cooray, 2011). The second indicator, gender difference,’ measures the difference in
education attainment between girls and boys (Baliamoune-Lutz & McGillivray, 2015),
while the final indicator—the gender gap ratio®—is constructed based on the difference
between boys’ and girls’ education attainment (Digdowiseiso, 2010). Similar inequalities
in current enrollment for boys and girls (5-24) are also estimated. The alternative specifi-
cation estimates in the linear regression model are defined as:

PC Income = f (Gender Differences, Individuals, HH, provinces + ei) (22)

Furthermore, the robustness tests for education achievement are examined using
several other specifications including ordered probit and probit models, another

4 Gender gap (illiteracy rates [9-24 years of age]) = number of girls’ illiterate — number of boys’ illiter-
ate

5 Gender difference (education attainment [9-24 years of age]) = total years of schooling of girls — total
years of schooling of boys.

6 Gender gap ratio (education attainment [9-24 years of age]) = total years of schooling of girls/total
years of schooling of boys.
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Fig.2 Household’s income in Pakistan. Source: Author construction based on data from PSLM Bureau
of Statistics, Pakistan. Figure 2 displays the trend of per capita income from 2005 to 2019, one of the
inevitable indicators of educational achievement. The statistics calculate a sharp drop in per capita
income after 2010, which improved in 2012 but eventually declined after 2016

explanatory variable—per capita expenditure of the household, and provincial
heterogeneity.

Descriptive Statistics

The detailed descriptive statistics of the selected variables are exhibited in Table 1. On
average, 10 % of boys and girls attain a primary level of education, and 2.1 % attain a ter-
tiary level of education. On average, the variable gender signifies 49 % girls in first model
of education attainment and 48.8 % in second model of current enrollment. On average,
38.9 % of boys and girls are currently enrolled in education, and per capita income (in the
log) is 8.8 (see Fig. 2). Overall, the age of the household has a nonlinear effect; as with the
increase of age of the household” members, there is decrease in the education level (see
Fig. 3). Meanwhile, this study uses the age of the boys and girls, according to the models’
criteria. The mean age in the first model is 15.95 years whereas it is 13.59 in the sec-
ond model. This study observes a higher ratio of low-salaried occupations (for example,
machine operators); thus, the dependency ratio is also higher at 41.6 %. A total of 44.5 %
of the population lives in urban areas, 80.6 % receive electricity, and 37.7 % have access
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Distribution of education by age
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Fig.3 Education attainment by age (2005-2019). Source: Author construction based on data from PSLM
Bureau of Statistics, Pakistan. Figure 3 expresses the predictive margins between the age of the per-
sons living in the household and their education levels. The probability of primary education attainment
decreases after 25 years of age, whereas it is the opposite for the tertiary level. Meanwhile, with the
increase in age, it is more likely to achieve secondary education

to gas supplies. Among other provinces, the highest population locates in the province of
Punjab.

Empirical Results and Discussion
Determining Education Attainment and Current Enroliment Levels

Table 2 describes the average marginal effects of the ordered logit model for pri-
mary-, secondary-, tertiary-level, and no education attainment with the help of
household income per capita and various socioeconomic characteristics. In the full
sample models, variable gender—girl, increases primary-, secondary-, and tertiary-
level education attainment by 0.4, 0.5, and 0.2 percentage points, respectively,
at the 1 % significance level; this contradicts the findings of Munshi (2017). Per
capita income, on average, increases the likelihood of primary-, secondary-, and
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tertiary-level education attainment by 0.1, 0.2, and 0.1 percentage points, respec-
tively. The effect of age is more likely to increase secondary- and tertiary- education
attainment. As findings reveal that the transitional effect of education attainment is
progressive from primary level to secondary level, however, it does not appear with
same proportion from secondary level to tertiary level. The impact of the age and
squared-age has non-linear effect that can be justified in two manners. Firstly, with
the increase in age, the proportion of transition of the education attainment levels
decreases. Secondly, there is a negative relationship between the term squared age
and education attainment.

Meanwhile, the presence of an educated head of household significantly improves
primary-, secondary-, and tertiary-level education attainment—by 5.0, 10.4, and 4.1
percentage points, respectively. Other household members are likely to increase sec-
ondary- and tertiary-level education attainment by 20.9 and 11.5 percentage points,
respectively. The results show higher marginal effects for education attainment by
technicians (low-salaried) compare to managers (high-salaried), indicating that
lower occupations have strong inspiration to maximize the human resources capi-
tal of the household. In addition, the availability of electricity, internet access, and
access to a gas supply are highly likely to enhance education attainment. On aver-
age, living in urban area has the likelihood to impact primary-, secondary-, and ter-
tiary education attainment by 0.2, 0.3, and 0.1 percentage points, respectively.

From models 5 to 8, for girls, it can be seen that per capita income significantly
increases each level of education attainment. However, it increases secondary-level
education attainment more than other levels, by 0.2 percentage points. Age has a
significant and nonlinear effect. The variable married is likely to decrease the prob-
ability of education attainment by 1.6 and 5.0 percentage points at the tertiary and
secondary levels of education, respectively. Interesting, parental education has a
positive influence, but it is only significant at the secondary education attainment
with 23.3 percentage points. In addition, the presence of an educated head of house-
hold and other members also provides a positive and significant effect. On analyzing
different occupations, the results indicate a 19.6, 23.7, 8.9, and 1.5 percentage point
increase in tertiary education attainment by clerks, officers, managers, and machine
operators. The household size shows an inverse relationship with girls’ education
attainment, particularly at the secondary level. The household infrastructure pro-
vides positive effect on girls’ education attainment. It may exhibit that sustainable
consumption of household resources including electricity and gas can exert female
education that can promote gender equity and economic returns.

From models 9 to 12, for education attainment, it can be seen that the impact of
the per capita income of the household is comparatively equal for boys and girls.
The household income is likely to increase secondary—and tertiary—education
attainment in boys by 0.2 and 0.1 percentage points, respectively. Parental educa-
tion is highly unlikely to increase the probability of education attainment. The pres-
ence of an educated head of household increases education attainment by 4.9, 9.5,
and 3.2 percentage points at the primary, secondary, and tertiary levels, respectively.
Similarly, the presence of household members with numeracy skills and second-
ary education is likely to increase secondary-level education attainment by 10.9
and 22.2 percentage points, respectively. This study observes a strong impact of
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Table 3 Average marginal
effects for current enrollment:
logit model regression

Variables Both Girl Boy
€] 2 3
Gender (5-24) —0.008##*
(0.001)
Age (5-24) 0.051%#%* 0.042%%* 0.060%**
(0.001) (0.001) (0.001)
Sq. age (5-24) —0.002%%** —0.001%** —0.002%**
(0.000) (0.000) (0.000)
Married —0.143%%* —0.156%** —0.116%**
(0.003) (0.003) (0.005)
Parents Edu 0.088 0.071 0.119
(0.079) (0.114) (0.118)
Head Edu 0.000 —0.089%* 0.007
(0.009) (0.037) (0.010)
Member Math 0.271%%* 0.259%%* 0.281%#%*
(0.002) (0.002) (0.002)
Member Edu 0.086%** 0.084%#%* 0.088%***
(0.004) (0.006) (0.006)
Officer —0.144%%* —0.128%%* —0.163%%*
(0.006) (0.009) (0.010)
Clerk —0.165%** —0.173%%* —0.159%**
(0.012) (0.017) (0.017)
Operator —0.210%** —0.193%*%* —0.225%%%*
(0.007) (0.010) (0.009)
Manager —0.063%** —0.054##* —0.071%%*
(0.010) (0.014) (0.013)
Technician —0.174%%* —0.154%%* —0.193%#*
(0.009) (0.014) (0.013)
PC Income 0.003%*** 0.004#** 0.003 %%
(0.000) (0.000) (0.000)
HH size —0.016%** —0.016%** —0.016%**
(0.000) (0.000) (0.000)
Dependency 0.048%* 0.037%#%* 0.058%%*
(0.004) (0.006) (0.006)
Electricity 0.065%** 0.072%%* 0.061%**
(0.002) (0.003) (0.003)
Gas 0.097%** 0.098%** 0.096%**
(0.002) (0.002) (0.002)
Cultivate —0.142%%* —0.140%** —0.143%%*
(0.002) (0.003) (0.003)
Establishment —0.160%** —0.155%** —0.166%**
(0.002) (0.003) (0.003)
Edu spend 0.388*** 0.379%** 0.396%**
(0.001) (0.002) (0.002)
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Table 3 (continued)

Variables Both Girl Boy
M 2 3
Siblings 0.012%%%* 0.013%%* 0.011%%*
(0.000) (0.001) (0.001)
Urban 0.016%** 0.006%** 0.0247%%*%*
(0.001) (0.002) (0.002)
Sindh —0.061%#** —0.069%** —0.053**%*
(0.002) (0.002) (0.002)
KPK 0.055%:#* 0.0487%:* 0.0627%:#*
(0.002) (0.003) (0.003)
Balochistan —0.018%*:* —0.035%#:* —0.004
(0.002) (0.003) (0.003)
Observations 304,701 146,808 157,893
Link test 0.30
Log-likelihood —133,050.0 —62,002.1 —70,847.4
Chi-square test 64,067.4 30,778.9 33,239.9
AIC/BIC 266,154.0 124,056.2 141,747.9
Nagelkerke R? 0.423 0.433 0.415
Prob>Chi? 0.000 0.000 0.000

The dependent variable current enrollment is a binary variable. The
category 1 displays for current enrollment in primary, secondary, or
tertiary education and 0 demonstrates no current enrollment. Ref-
erence province is Punjab. Significance levels are denoted as ***
p<0.01, ** p<0.05, and * p<0

occupational heterogeneity on education attainment; officers and clerks significantly
improve the primary- and secondary-level education attainment in boys. The clerks
are highly likely to increase tertiary-level education attainment, by 15.4 percentage
points. Compared to Punjab, provinces such as KPK and Balochistan are less likely
to increase primary, secondary, and tertiary education attainment.

Table 3 describes the average marginal effects from the current enrollment mod-
els with the help of logit model regression.

In the full model, the estimate of the variable girl is highly significant and nega-
tive—an opposite finding to that of past studies (Maitra, 2003)—and likely to
decrease the probability of current enrollment in education by 0.8 percentage points.
A unit increase in income per capita is more likely to improve the current enrollment
rates for girls than it is for boys; an increase of 0.4 percentage points is observed for
girls. Age has a nonlinear effect with its squared term; thus, current enrollment rates
decrease with age. Additionally, variable married decreases the probability of cur-
rent enrollment in education in girls by 15.6 percentage points. Current enrollment
increases for boys if there are educated household members; however, this is not the
case for certain professions such as clerks and machine operators.

Other indicators associated with physical capital such as ownership of establish-
ment or land are negatively related to current enrollment rates. This indicates that
education is not the primary objective among landowners, as they do not worry
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about employment. The educational transition from primary to higher grades is less
valuable than monetary assets, and most people are reluctant to leave their ancestral
profession if it is associated with land cultivation. Household infrastructure is likely
to benefit girls more than boys, however when we examine the influence of living in
an urban location, which is highly likely to increase enrollment rates in education
for boys. The dependency ratio provides higher marginal effects for current enroll-
ment in boys, which further supports the objective of this study. The majority of the
households in Pakistan support male earners who are likely to bear all the expen-
ditures. Therefore, the parents prefer to invest in boys’ education for potential job
opportunities and financial support in the long run. Results from siblings shows a
positive relation to current enrollment and reveal higher quantity-to-quality trade-
offs particularly among girls. The results show a higher marginal effect in KPK
province; this might be due to the new framework of free and accessible education
that has been in place since 2013 (KPK Government Statistics, 2021).

Dealing with Endogeneity Bias

Table 4 shows the results of the average marginal effects using the ordered logit
model regression/2SRI approach after dealing with endogeneity. In the full sam-
ple, the per capita income of the household is likely to increase education attain-
ment at each level by a higher ratio compared to the aforementioned results.
There is a drastic increase in primary-level education attainment: 11.2 percentage
points. Likewise, secondary- and tertiary-level education attainment increase by
15.9 and 4.9 percentage points, respectively. Even the variable gender is almost
two times higher than the previous results for secondary-level education attain-
ment. Other indicators that illustrate higher marginal effects are educated head of
household, household size, and infrastructure. The results find a positive relation-
ship between education and urbanization by introducing income shock of head
unemployment and non-labor resources. It retrieves two strong arguments; first,
the income shock is likely to increase potential human mobilization for confront-
ing household economic burden. The second, non-labor resources exert posi-
tive impact on population by increasing non-market activities, as time allocation
shifts from work to leisure.

From models 5 to 8, for girls, the results are significant but with higher marginal
effects than the full sample. A sharp increase in secondary-level education attain-
ment is caused by household income: an increase of 10.8 percentage points. Results
find negative relationship between married persons and education attainment of the
girls, especially at primary level. It might be possible that married persons are quite
young in age, particularly women, without having any education awareness and suf-
ficient resources. These results may indicate the need of awareness programs in the
household to encourage women education and discourage early-age marriages. On
the other hand, a significant decrease in household size supports an increase in pri-
mary-level education attainment.

There is a higher impact of per capita income on boys’ education attainment than
girls, indicating household’s preferences. The per capita income of the household
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Table5 Average marginal
effects for current enrollment by
IV approach: 2SR1/logit model
regression

Variables Both Girl Boy
1) (@) 3)
Gender (5-24) —0.003*:*
(0.002)
Age (5-24) 0.053#:#* 0.044##* 0.0627%#*
(0.001) (0.001) (0.001)
Sq. age (5-24) —0.0027%#** —0.001#** —0.0027%##*
(0.000) (0.000) (0.000)
Married —0.143%** —0.156%** —0.116%**
(0.002) (0.003) (0.005)
Parents Edu 0.067 0.043 0.108*
0.111) (0.076) (0.065)
Head Edu 0.0727%:#* -0.036 0.0807%**
(0.010) (0.030) (0.010)
Member Math 0.270%#* 0.2587%#* 0.2807%**
(0.001) (0.002) (0.002)
Member Edu 0.0827%#%* 0.0807%%*%* 0.084#%*
(0.004) (0.006) (0.006)
Officer —0.171%#%* —0.155%%#* —0.188#***
(0.006) (0.008) (0.010)
Clerk —0.183%*%** —0.190%** —0.176%**
(0.011) (0.018) (0.020)
Operator —0.22]#%* —0.204%#:* —0.235%**
(0.005) (0.010) (0.010)
Manager —0.100%** —0.0927%:#: —0.107%**
(0.007) (0.016) (0.015)
Technician —0.196%** —0.178%##* —0.212%**
(0.010) (0.012) (0.012)
PC income 0.044%%* 0.044%%* 0.044%%*
(0.001) (0.001) (0.001)
HH size —0.014%%%* —0.014%** —0.014%**
(0.000) (0.000) (0.000)
Dependency 0.069%%%* 0.058%#%%* 0.079%%%*
(0.004) (0.005) (0.005)
Electricity 0.057%%* 0.065%** 0.053%**
(0.002) (0.003) (0.003)
Gas 0.078%%** 0.080%%** 0.077%#%%*
(0.002) (0.002) (0.002)
Cultivate —0.156%** —0.153*** —0.158***
(0.002) (0.002) (0.004)
Establishment —0.179%** —0.173%** —0.184%**
(0.002) (0.003) (0.003)
Edu spend 0.412%%* 0.404 %% 0.421 %%
(0.001) (0.001) (0.002)
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Table 5 (continued)

Variables Both Girl Boy
1) (@) 3)
Siblings 0.013%#%%* 0.014%#%%* 0.012%%%*
(0.000) (0.001) (0.001)
Urban 0.024#%%* 0.0147%%%* 0.033%**
(0.001) (0.002) (0.002)
Sindh —0.082%** —0.090%** —0.074%#%%*
(0.002) (0.002) (0.002)
KPK 0.064#:#* 0.058%%:#* 0.0727%:%*
(0.001) (0.003) (0.003)
Balochistan —0.047%#:* —0.063%**:* —0.033 %%
(0.002) (0.003) (0.003)
Observations 1,011,849 1,011,849 1,011,849
Instrument criteria
Hausman test 1296.15
Over-id test 0.203
First stage 25440.2

The dependent variable current enrollment is a binary variable. The
category 1 displays for current enrollment in primary, secondary, or
tertiary education and O demonstrates no current enrollment. Refer-
ence province is Punjab. The set of instruments used in these models
are income shocks, first, income windfall, and second, income dif-
ference. The validity of instruments estimates with 2SLS estima-
tors. Robust standard errors are in parentheses. The Hausman test
provides F-statistics and test of overidentification states p-value. The
value for first-stage regressions gives F-statistics. Significance levels
are denoted as *** p<0.01, ** p<0.05, and * p<0

is likely to increase primary-, secondary- and tertiary-level education attainment
by 13.0, 17.9, and 4.9 percentage points, respectively. The presence of an educated
head of household has a strong and positive effect on boys’ education attainment;
however, it is the opposite for girls’ primary-level education attainment. The results
show that intermediate internet access is more effective for girls than boys. Mean-
while, household size also impacts quite positively on boys’ education attainment as
they are potential lone bread earners for their families. Living in an urban location
results the potential career for boys, thus revealing a positive correlation with educa-
tion attainment.

The average marginal effects are shown in Table 5 for current enrollment after
dealing with potential endogeneity. Per capita income is four times more likely
to increase the likelihood of current enrollment in the full sample than the results
reported in the “Determining Education Attainment and Current Enrollment Lev-
els” section. Its impact is 4.4 percentage points for boys and girls. The variable girl
reduces the probability of current enrollment by 0.3 percentage points. The results
find a significant effect of parental education on boys, thus revealing a gender bias
in investment in education. Similar results are reported for the impact of educated
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members of the household and the occupations of those living in the household. The
other results describe a wider gap in current enrollment in Sindh and Balochistan,
where girls are highly unlikely to enroll in any kind of educational institution.

Estimations of Education Attainment and Current Enroliment by Inequalities

Table 6 illustrates the average marginal effects by incorporating different educa-
tional inequalities such as the Gini coefficient, years of schooling (on average),
and standard deviation for education attainment by ordered logit model, as shown
in panels A, B, and C. For this moment, only results with educational inequalities
have been provided. Full results can be provided on demand. In girls’ sample, by
examining panel A, we can see that the Gini coefficient is highly significant and
indicates a sharp decrease in tertiary- and secondary-level education attainment,
by 0.6 and 1.6 percentage points, respectively. Furthermore, in panel B, the aver-
age years of schooling have positive relationship with secondary- and tertiary-
level education attainment. In panel C, the estimates explain that the standard
deviation inequality decreases secondary- and tertiary-level education attainment
by 0.1 percentage points, respectively. For boys’ sample, in panel A, the results
show that the Gini coefficient decreases the secondary- and tertiary-level educa-
tion attainment of boys; however, the marginal effects are slightly higher com-
pared to those for girls. In panel B of average years of education, there is an equal
improvement in secondary- and tertiary-level education attainment of boys; how-
ever, no significant effect is found in panel C.

The relationship between current enrollment and educational inequalities
is shown in Table 7. In panel A, the results indicate that educational inequalities
impact both boys and girls. However, examining the marginal effects by gender,
the Gini coefficient is found to be higher for boys. In panel B, the average years of
schooling of currently enrolled boys and girls are higher for girls by 0.6 percentage
points. This indicates that girls are almost 0.4 times more likely to enroll in school.
There is an insignificant impact of standard deviation on boys’ current enrollment;
however, it is the opposite for girls. A unit increase in standard deviation decreases
the probability of girls’ current enrollment by 0.2 percentage points.

Explaining the Gender Gap and its Decomposition

Table 8 provides mean statistics and differences in the coefficients in relation to edu-
cation attainment.

In panel A, most of the household characteristics favor girls; these include per-
sonal attributes such as age and infrastructure while per capita income, educated
members, head, and urbanization provide higher mean probabilities for boys ’educa-
tion attainment. The difference between boys and girls is shown in the last column by
interacting the boy dummy variable with each explanatory variable as an additional
regressor in the basic model of the full sample using ordered logit model regression.
The estimates find favorable values for girls’ education attainment in relation to the
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Table 8 Gender differences of selected variables: mean, coefficient, and interaction estimations

Variables Mean estimates Coefficient estimates Interactions
Girl Boy T test Girl Boy Wald test ~ Boy-girl dif-
ference
D 2 3) ) (%) (6) )]
Panel A: education attainment
Education 0.326 0.338
attainment
PC income 8.794 8.920 0.126%:* 0.030%3#:* 0.023 %3 2.201 —0.007
Age (9-24) 16.098  15.824  —0.274%%% (.195%%%* 0.306%** 19.551#%*  —0.016%*
Sq. age (9-24) 279.307 270.231 -9.076*** —0.006*** —0.010%** 25.861%**  (0.196%**
Married 0.185 0.064 —0.121%**  —0.806%***  —]1.123%%%* 20.440%*%  —(0.295%**
Parents Edu 0.001 0.002 —0.001 3.293 —12.173%%%  12,9]10%**  —]6.719%%*
Head Edu 0.002 0.015 0.013*** 3.274%%% 1,027 52.510%%% =D 14]%**
Member Edu  0.014 0.017 0.003 s 2.085% 2.160%#* 3.300* —0.104***
Officer 0.007 0.008 —0.001* 2.949%#:% 3.466%** 8.090%**  (.352%
Clerk 0.002 0.002 —0.001 2.669% % 2.574%%* 0.121 -0.234
HH size 13.634  13.596  —0.038 —0.010%**  —0.011%*** 0.161 —0.000
Dependency 0.384 0.381 —0.001%**  —0.975%**  —(.839%*** 5.721%%%  (.135%*
Electricity 0.820 0.812 —0.007***  (.539%** 0.429%%#%* 9.660***  —(.128%%%*
Gas 0.379 0.380 0.002 0.470%** 0.412%%* 5.970%**%  —0.063%%%*
Urban 0.506 0.509 0.003 —0.031%* 0.118%3#:* 40.850%**  ().137%**
Sindh 0.231 0.241 0.010%#* —0.138***  —0.079%*** 4.150%**  (0.060%*
(Ref=Punjab)
KPK 0.217 0.213 —0.004*%*  —0.063***  —0.080%*** 0.340 —0.012
Balochistan 0.114 0.134 0.020%3#:* —0.282%%%  —(,195%** 5.120%%%  0.094%*
Panel B: current enrollment
Current enroll- 0.378 0.400
ment
PC income 8.778 8.881 0.105%#* 0.026%#* 0.020%** 1.880 —0.006
Age (5-24) 13.726  13.462  —0.265%%* (.309%*%* 0.408%#:* 82.290%**  (.100%**
Sq. age (5-24) 221.027 212.805 —8.222%** —0.010%** —0.014%*** 97.300%**  —0.004%*%%*
Married 0.139 0.048 —0.091%**  —1.309%**  —(.881*%* 64.470%%%  (0.428***
Parents Edu 0.001 0.001 —0.001 0.521 0.816 0.060 0.295
Head Edu 0.001 0.011 0.009%** —0.653**  0.048 6.380***  0.701**
Officer 0.006 0.005 —0.001* —1.105%*%  —],348%%* 3.200%* —0.243*
Clerk 0.002 0.002 0.001 —1.641%%%  —].3]10%%** 1.320 0.331
HH size 13.723  13.673  -0.051* —0.115%*%  —Q.111%*** 1.020 0.123**
Dependency 0.435 0.432 —0.002%**  (.273%*** 0.396%** 4.509%%%  —(.]128%**
Electricity 0.807 0.800 —0.007***  0.560%** 0.432%%#% 16.480%**  —0.064***
Gas 0.363 0.361 —0.001**  0.712%** 0.648*** 8.520%**  (.123%*
Urban 0.518 0.521 —0.02 0.046%** 0.168%#* 35.777#%% (.122%%*
Sindh 0.240 0.248 0.008 %33 0.332%3%:% 0.406%** 35.110%*%  Q.154%:*
(Ref=Punjab)
KPK 0.221 0.218 —0.003* -0.261*%**  —0.026 8.480***  (.074%***
Balochistan 0.122 0.139 0.017%:#* —6.461%**  —6.840%** 52.320%*%  (.235%**
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Table 8 (continued)
Significance levels are denoted as *** p<0.01, ** p<0.05, and * p<0.1

Table 9 Gender decomposition by predicted probabilities

Education attainment Current enrollment

Expected education attain-  Probability % Expected current enroll- Probability %
ment ment

Girl’s equation 0.237 Girl’s equation 0.723

Boy’s equation 0.244 Boy’s equation 0.752

Boy using girl’s equation 0.228 Boy using girl’s equation 0.735

Girl using boy’s equation 0.255 Girl using boy’s equation 0.740

Expected difference 0.007 Expected difference 0.029

Due to coefficients 0.017 242.8%  Due to coefficients 0.017 58.6%
Explanatory variables —-0.01 —142.8% Explanatory variables 0.012 41.4%

education level of her parents and the head of the household and household char-
acteristics. Panel B provides mean statistics and coefficient differences for current
enrollment. The personal attributes such as age, married, and infrastructure have the
higher mean probabilities for girls’ education attainment. The last column displays
the differences between boys and girls and shows that educated head, urbanization,
and provinces favor boys.

Table 9 presents the gender differences in education attainment and current
enrollment by predicted probabilities using variant type Oaxaca decomposition
by incorporating four scenarios. Such as (i) girls using estimated parameters
obtained from girls’ equation, (ii) girls using estimated parameters obtained
from boys’ equation, (iii) boys using estimated parameters obtained from boys’
equation, and (iv) boys using estimated parameters obtained from girls’ equa-
tion (Pal, 2004). Comparatively, boys are having approximately two times lower
corresponding probabilities using girls’ parameters. Conversely, the probabil-
ity of girls’ education attainment increases almost two times higher using boys’
parameters. A similar proportion of increase observes in girls’ current enroll-
ment using boys’ parameters. While two times lower probabilities observe for
boys’ current enrollment using girls’ parameters. The estimates of difference are
presented with the boys’ reference. In the end, explained and unexplained varia-
tions of gender difference are estimated. While explained variation in education
attainment and current enrollment are —142.8 and 41.4 %, respectively (Dong
et al., 2009). The unexplained variation, generally considers as discrimination,
has higher values in both models and highlight the different treatment between
boys and girls in the household. However, this study presents such variation
as gender differences that may be due to unobservable factors and imperfectly
observable attributes.
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Alternative Specification and Robustness Tests

In Tables 10 and 11, the estimates are presented for education attainment and current
enrollment using other models such as ordered probit and probit models (McNabb
et al., 2002), and other variables such as per capita expenditure and permanent
income (non-labor assets) are included.

In both models, the results are highly significant and provide additional evidence to
support the previous estimations. The variable girl is more likely to increase education
attainment at the secondary level. The unit increase in income per capita is marginally
higher in the probit model regression. The findings show that per capita expenditure
is likely to positively impact on girls’ education, particularly in relation to secondary-
level education attainment. Considering the robust test by incorporating the permanent
income of the household, the variable gender is positively significant with education
attainment. A unit increase in permanent income raises primary- and secondary-level
education attainment more in boys. In addition, there is sharp increase in boys’ current
enrollment with a unit increase in permanent income. Other robustness tests, includ-
ing provincial heterogeneity, the control function approach, IV probit, 2SLS, and the
determination of education attainment and current enrollment for boys and girls from
a different age group (13-24), are available on request.

Table 12 presents results for alternative specification where per capita income is the
dependent variable and gender inequalities (education attainment and current enrollment) as
interested variables. This specification can also be interpreted as the future earning potential
of girls and boys. Considering education attainment, in panel A, the gender gap due to illit-
eracy decreases income by approximately 11.3 % more in girls compared to boys. In panel
B and C, gender difference is likely to decrease income by 3.2 and 1.2 % in girls. Moving
toward current enrollment, in panels A, B, and C, each gender inequality reduces the house-
hold income comparatively higher among girls than boys by 7.1, 3.0, and 1.7 %.

Conclusion and Policy Implications

Despite having the potential for human resource capital, Pakistan struggles with
extreme poverty, socioeconomic disparity, and gender inequality at the grass-
root level (Ali et., 2021; Asif et al., 2019). To address these undeniable issues, it
becomes crucial to comprehend the significance of the equal distribution of house-
hold resources in education regardless of gender that builds a sustainable economic
structure toward global equality (Kopnina, 2020). This study aims to examine edu-
cation achievement and underlying gender differences using two models: education
attainment and current enrollment. The findings highlight the importance of the
relationship between education and income along with other household character-
istics. This study deals with potential endogeneity by using the 2SRI approach and
examines gender and educational inequalities at the micro level.

The findings demonstrate that household income has a significant and posi-
tive impact on education attainment and the current enrollment of boys and girls.
The education attainment transition from primary to tertiary-level is successful
that supports the past studies (Duflo et al., 2021; Wu et al., 2020). However, the
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transition from primary to secondary education is higher than that from secondary
to tertiary education attainment. The community and individuals’ attributes sup-
port education investment in boys indicating household and socioeconomic pref-
erences. Girls can improve their education with the availability of personal and
household attributes (Yi et al., 2015). Other findings from education attainment
and current enrollment models predict a demographic framework that encour-
ages a sustainable environment with a decline in household size and dependency
ratio (Heb, 2020; Asif, 2019; Fichera et al., 2015). These findings contradict those
of past studies (Munshi, 2017) and establish a link between temporary residents
(daughters) and different occupations of the households, whereby lower-salaried
households and deprived areas can significantly improve female education attain-
ment and current enrollment.

The findings show that there is a negative relationship between the Gini coef-
ficient and education attainment and that this gap is wider at secondary and ter-
tiary education levels, thus supporting the results of the basic model. The stand-
ard deviation of educational inequalities is higher for girls that further confirms
the existence of gender differences in education. Likewise, the findings from the
alternative specifications provide decrease in potential economic returns on edu-
cation by gender inequalities. The findings support those of Pfeffer et al. (2018)
with regard to discouraging wealth accumulation in terms of physical capital
and increasing investment in female education (Kopnina, 2020). It can effec-
tively transform the developing society of Pakistan by framing public policies
for women’s empowerment (United Nations Education, 2030), gender equality
(Arshed et al., 2019), poverty alleviation (ur Rahman et al., 2018), and sustain-
able development (Sen, 2019). Therefore, this study identifies some valuable
recommendations for policymakers wishing to promote gender equality:

e Implement cooperative projects created by federal and local governments that
supply free, digital, and up-to-date education in schools, colleges, and univer-
sities to improve transition levels, with a particular focus on poor infrastruc-
ture, highly deprived regions, and mobility restricted areas.

e Adopt targeted policies to minimize education and gender gaps between those
enrolled and not enrolled in education by supporting low-income households
through the allocation of funds, scholarships, and incentives.

e Reform educational strategies to provide cost effective education in collaboration
with parents, teachers, and schools with the aim of creating advanced and scien-
tific curricula aligned with sustainable development goals.

e Craft awareness campaigns to eradicate gender-specific investment in education,
encourage talented females to enter tertiary-level education in particular, and
address socioeconomic challenges by establishing reliable and organized educa-
tional committees in each province.

Finally, some potential limitations should be noted, as these might open up new hori-

zons for future research. Quantitative research should be conducted to examine other
household characteristics and upcoming survey rounds than those discussed in this study.
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