
Javed, Maria Faiq et al.

Article

Gender wage disparity and economic prosperity in
Pakistan

Cogent Economics & Finance

Provided in Cooperation with:
Taylor & Francis Group

Suggested Citation: Javed, Maria Faiq et al. (2022) : Gender wage disparity and economic prosperity
in Pakistan, Cogent Economics & Finance, ISSN 2332-2039, Taylor & Francis, Abingdon, Vol. 10, Iss.
1, pp. 1-16,
https://doi.org/10.1080/23322039.2022.2067021

This Version is available at:
https://hdl.handle.net/10419/303636

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

  https://creativecommons.org/licenses/by/4.0/

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.1080/23322039.2022.2067021%0A
https://hdl.handle.net/10419/303636
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


Cogent Economics & Finance

ISSN: (Print) (Online) Journal homepage: www.tandfonline.com/journals/oaef20

Gender wage disparity and economic prosperity in
Pakistan

Maria Faiq Javed, Atif Khan Jadoon, Ayesha Malik, Ambreen Sarwar,
Munazza Ahmed & Saima Liaqat

To cite this article: Maria Faiq Javed, Atif Khan Jadoon, Ayesha Malik, Ambreen Sarwar,
Munazza Ahmed & Saima Liaqat (2022) Gender wage disparity and economic prosperity in
Pakistan, Cogent Economics & Finance, 10:1, 2067021, DOI: 10.1080/23322039.2022.2067021

To link to this article:  https://doi.org/10.1080/23322039.2022.2067021

© 2022 The Author(s). This open access
article is distributed under a Creative
Commons Attribution (CC-BY) 4.0 license.

Published online: 22 Apr 2022.

Submit your article to this journal 

Article views: 6184

View related articles 

View Crossmark data

Citing articles: 3 View citing articles 

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=oaef20

https://www.tandfonline.com/journals/oaef20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/23322039.2022.2067021
https://doi.org/10.1080/23322039.2022.2067021
https://www.tandfonline.com/action/authorSubmission?journalCode=oaef20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=oaef20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/23322039.2022.2067021?src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/23322039.2022.2067021?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2022.2067021&domain=pdf&date_stamp=22%20Apr%202022
http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2022.2067021&domain=pdf&date_stamp=22%20Apr%202022
https://www.tandfonline.com/doi/citedby/10.1080/23322039.2022.2067021?src=pdf
https://www.tandfonline.com/doi/citedby/10.1080/23322039.2022.2067021?src=pdf
https://www.tandfonline.com/action/journalInformation?journalCode=oaef20
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Gender wage disparity and economic prosperity 
in Pakistan
Maria Faiq Javed1, Atif Khan Jadoon1*, Ayesha Malik1, Ambreen Sarwar1, Munazza Ahmed2 

and Saima Liaqat3

Abstract:  The present study is designed to examine the relationship between wage 
inequalities and economic prosperity in the case of Pakistan. Using provincial-level 
data for the years 2000 to 2020, the study estimated a multivariate regression 
model by employing Auto Regressive Distributive Lag (ARDL) pooled mean group 
(PMG) technique. The results reveal that wage inequality, government development 
spending, labor force participation, and human development significantly affect 
economic prosperity. It is concluded that gender disparity in the labor market is the 
main hurdle in the economic wellbeing of the masses in the country. Reducing the 
differences in wages will enhance overall economic prosperity. The government and 
private sector should take collaborative measures to reduce wage disparities 
between the male and female workforce. The study also suggests that government 
should increase development expenditure, especially on health, education, and 
social infrastructure, to increase economic prosperity.
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1. Introduction
It is the fundamental right of both men and women to have equal economic privileges, but women 
receive persistently lower wages as compared to men across the globe (Forum, 2020; Schieder & 
Gould, 2016). According to global average data released by World Economic Forum, a woman, on 
average, earns 77 cents compared to a dollar earned by a man. However, women’s participation in 
the workforce has increased over the last few decades, but the wage gap continues to persist 
(Olsen et al., 2010). The gender wage gap (GWG) is significantly linked with the economic well- 
being of a country (Busse & Spielmann, 2006; Schober & Winter-Ebmer, 2011; Seguino, 2011). The 
present study attempts to estimate how wage inequality between male and female workers in the 
labor market affects the economic prosperity in Pakistan by using province-level data.

According to some researchers, the wage gap hinders economic growth as the pay gap hampers 
women from exhibiting their full potential (Wolszczak-Derlacz, 2013; Yasin et al., 2010). On the 
other hand, some researchers see this wage gap to promote economic performance in developing 
countries at the early stages of economic growth (Busse & Spielmann, 2006; Mitra-Kahn & Mitra- 
Kahn, 2008). The wage gap in export-oriented industries is considered as a booster of economic 
growth by many researchers, as it will improve the country’s competitiveness and drop production 
costs, which in turn would increase exports and stimulate investment (Altuzarra et al., 2021; 
Antonczyk et al., 2010). However, if women operate at less than optimal potential in the economy, 
it will have ominous impacts on economic growth. In this case, the opportunity cost of having 
children goes down. The increase in the population of a country adversely affects economic growth 
(Bianchi et al., 2012; Horne et al., 2018; Milli et al., 2017). Furthermore, women tend to spend more 
on children’s health and education than men. If women earn less, it hinders human capital 
development in a country and slows down the process of economic growth in the long run 
(Bryson et al., 2020; O’Neil & Hopkins, 2015; Palvia et al., 2015; Pervaiz et al., 2011).

As a developing country, Pakistan displayed a gender pay gap of 34 percent, which is more than 
double the global average and is one of the highest wage disparities in the world, identified by 
ILO’s Global Wage Report (GWR) 2019. Women severely underrepresented in the labor force in 
Pakistan, face discrimination in the job market that eventually leads to a border of their potential 
(Hyder & Reilly, 2005; Mahajan & Ramaswami, 2017). According to the estimates, women consti
tute about 90 percent of the bottom 1 percent of the total labor force. Most women affiliate with 
the agricultural sector and a huge labor supply that contributes to their low level of wages.

Factors like demography and inequality on economic grounds also widen wage inequalities in 
developing economies such as Pakistan (H. Ali et al., 2021; L. Ali & Akhtar, 2014). The country must 
increase its female labor force participation to at least 45 percent of the total labor force to achieve 
growth targets set by the policymakers in Pakistan. (ILO, 2018). A recent study conducted by ILO 
predicted the economy of Pakistan to grow by almost 9 percent if it manages to narrow down the pay 
gap between males and females by 25 percent (M. Ali, 2015). However, the major hurdle is the lack of 
legislation regarding harassment and discrimination at the workplace and unequal pay.

The present situation of the trends in wages earned by male and female workers, labor force 
participation (LFPRT), and economic prosperity (as measured by Gross Provincial Income (GPI) per 
capita) in different provinces of Pakistan are presented in Table 1.

There is a fluctuating trend in provincial growth rates of income during the 2000–2020 periods. 
All the provinces experienced a sharp decline in growth rates of GPI during the years 2006–2010. 
Several factors like political instability and natural disasters such as earthquakes, floods, and 
terrorist attacks were at their peak in Pakistan. These events badly affected the economy. The 
damage that happened due to the earthquake of 2005 recovered by an estimated amount of 
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$3.5 billion for reconstruction and rehabilitation (Bank, 2006). In 2008, the flood ruined the crops 
that devastated the agriculture sector and agro-based industries.

Wages of both male and female workers increased over the 2000–2020 period due to changes in 
minimum wage laws. The minimum wage of workers in Pakistan rose from Rs. 4988 to Rs. 20,000 
during 2000–2020 (Minister of Finance, 2006–07 & 2017–18). The difference in wages of male and 
female workers is still persistent over the years in all the provinces. The labor force participation 
rate exhibited a slight decrease during 2016–20 in all provinces except Sindh, mainly due to the 
outbreak of the COVID-19 pandemic. Sindh showed a minor increase in labor force participation 
during the pandemic mainly because the Sindh government prevented lay-offs of workers and 
ordered paid leaves during the situation of lockdowns.

The main objective of the present study is to assess the quantitative impact of wage disparity on 
the economic prosperity of Pakistan. The study is very important in the present context as Pakistan is 
the 3rd highest country regarding gender inequality among 153 countries. World Economic Forum’s 
Global Gender Gap Report (2019) expressed that females in Pakistan suffer because of wage differ
ences in many sectors. The study is novel as, to the best of researchers’ knowledge; hardly any study 
in this area of research exists that has analyzed the association between gender wage differences 
and economic prosperity in the case of Pakistan. Furthermore, this study makes another contribution 
by employing provincial-level data to have a meaningful and thorough analysis of the issue.

2. Literature review
According to ILO (2018) women around the world are paid 20 percent less than men. This gap 
significantly differs across countries from as high as 45 percent to almost negligible. However, the 
gender pay gap has shown a declining trend in some regions compared to others. According to 
Gender pay gap statistics (2018), the wage gap is less in developed economies than in developing 
economies. The average wage gap of hourly earnings in the European Union in 2017 was 16 per
cent (of both male and female), which has shown an inclining trend since the industrial revolution 
of the 18th century, but the wage gap between males and females was always there 
(Arulampalam et al., 2007; Cassells et al., 2009; Sarwar & Jadoon, 2020). The GWG has narrowed 
over time in developed countries but at a gradual pace (Glynn, 2016; Jee et al., 2019; Kunze, 2018).

The GWG in developing economies demonstrates a further grim picture. Females are discrimi
nated against men based on sex, color, and age, and such discrimination and ignoring their 
capabilities causes anger among them and affects productivity. (Fischer & Hayes, 2013; Semega 
et al., 2017). Religion and stereotypes also connect with wage differences, as women are perceived 
physically and mentally weaker than men, and men are considered as head and breadwinners of 
the family (Adelekan & Bussin, 2018; Glass & Cook, 2016; Horne et al., 2018). In many households, 
unpaid care work is considered a female’s responsibility, which also determines the GWG 
(Luomaranta et al., 2018).

To examine the connection between economic growth and wage inequality, Pervaiz et al. (2011) 
constructed a composite inequality index by adding three variables namely; income, education, and 
gender wage inequality. Other control variables included investment and trade openness. Collecting 
the data from 1972 to 2009, the authors applied Vector error correction to estimate the results. The 
study results suggested that the composite inequality index had a statistically significant but nega
tive impact on economic growth. Kennedy et al. (2017) tested the relationship between labor 
productivity and the wage gap in all regions and states of Australia. The basic contextual investiga
tion showed that Australia’s enlarging wage gap was much more significant than their created 
countries. A significant negative long-run relationship existed between per capita output and wage 
disparities. The study found that decreasing the gap by 10% could help per capita yield up to 3%. In 
case of ASEAN region, Bintoro (2021) found a strong negative association between GWG and 
economic growth of countries including Brunei Darussalam, Indonesia, Malaysia, Philippines, 
Singapore and Thailand. It was evident from the findings that the wider the wage gap, the more 
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economic growth declined. Although most of the studies find a negative association between wage 
inequalities and economic growth (Anić & Krstić, 2019; McElhaney & Smith, 2017) but some studies 
propose that there is a positive link between the two (Schober & Winter-Ebmer, 2011). Those who 
claim a positive association between wage gap and economic performance make an argument that 
wage disparities in developing countries are better for economic growth because it reduces the labor 
cost of production and improves terms of trade (Mitra-Kahn & Mitra-Kahn, 2008). However, for 
developed countries, this gap exerts a negative influence on economic performance (Schober & 
Winter-Ebmer, 2011).

Wage inequalities affect the economic prosperity of a country through various channels. The 
most important one is its effects on the productivity of the labor force. In this regard, education is 
a significant factor. Wage disparity leads to a decline in the average level of educational attain
ment, which reduces the level of human capital (Ogundari & Awokuse, 2018). Baudino (2016) 
found a significant impact of human capital formation on family incomes and economic wellbeing 

Table 1. Provincial trends
PUNJAB 2000–2005 2006–2010 2011–2015 2016–2020
GPI (growth) 2.85 2.53 2.84 2.89

LFPRT 33.37 34.12 34.67 34.55

Average Male 
Wages(in thousand 
Rupees)

5567 8520 12,385 18,563

Average Female 
Wages(in thousand 
Rupees)

4563 6899 10,490 13,437

SINDH
GPI (growth) 2.88 2.54 2.62 2.69

LFPRT 26.54 28.37 30.28 30.58

Average Male 
Wages(in thousand 
Rupees)

7693 10,159 14,406 20,456

Average Female 
Wages(in thousand 
Rupees)

6537 9867 12,201 18,537

KPK
GPI (growth) 2.82 2.47 2.73 2.77

LFPRT 24.6 26.57 25.43 24.72

Average Male 
Wages(in thousand 
Rupees)

5948 8319 13,665 18,367

Average Female 
Wages(in thousand 
Rupees)

5367 6899 10,490 13,437

BALUCHISTAN
GPI (growth) 2.78 2.41 2.64 2.58

LFPRT 24.53 26.54 25.17 23.82

Average Male 
Wages(in thousand 
Rupees)

7545 11,897 16,754 21,853

Average Female 
Wages(in thousand 
Rupees)

6437 9772 13,542 19,675

Source: Labor Force Survey, State Bank of Pakistan and Global Data Lab 
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in China. In the case of Bangladesh, Hossain and Tisdell (2005) concluded that educational 
disparities are responsible for wage inequalities in the labor market. Low levels of human capital 
reduce economic well-being (Guarino & Borden, 2017; Van Miegroet, 2018).

Another way gender wage differences affect economic well-being is through their effects on 
household decision-making. Women usually spend more on children’s well-being than men do. 
Inequality in earnings reduces the resources available for children’s health, nutrition, and educa
tion (Goodman et al., 2017; Guendelman et al., 2014; Sinha et al., 2007). In the case of Brazil, 
Thomas (1997) used household survey data to investigate the impact of female wages on house
hold wellbeing. The study results suggested that households where females earn a handsome 
amount, show better outcomes on child’s health and education. On a macro level, it increases 
human capital formation and economic prosperity. Black et al. (2017) found that inequality in 
wages can also de-motivate female workers, and their participation in economic activity declines. 
Due to unequal wages, female share in labor force participation in developing economies is even 
far less than 50 percent of the total labor force and is further decreasing.

The literature review suggests that there are preliminary studies on the issue of gender wage 
differences and overall economic prosperity in the case of Pakistan. Some studies have measured the 
determinants of gender wage differences in Pakistan, but the connection between these wage differ
ences and economic growth is missing in this regard. Furthermore, most of the studies used country- 
level data to conduct the analysis. The present study attempts to fill the existing gap in the literature by 
estimating the relation between gender wage inequalities and economic prosperity using provincial- 
level data for Pakistan. Based on the literature review, the following hypothesis is formulated:

Ho; gender wage inequality does not affect economic prosperity in Pakistan.

Panel data for all the four provinces of Pakistan is used to conduct the analysis, giving a more 
detailed and reliable account of the problem under investigation.

3. Data and model specification

3.1. Data source
A panel of four provinces (Balochistan, Khyber Pakhtunkhwa, Punjab, and Sindh) is constructed 
using data on all study variables for the years 2000 to 2020. The data used in the present study is 
taken from different sources, including State Bank of Pakistan (SBP) publications, Labor Force 
Survey (LFS), and Global Data Lab (GDL).

3.2. Variable description
The variables used in this study are presented in Table 2 along with indicators, the unit of variables, 
data sources, and references of the studies that have used these variables in their respective studies.

3.3. Model specification
The econometric model for the present study is based on the neoclassical growth theory that relates 
economic growth to labor, capital, and technology. This theory claims that varying labor and capital 
levels affect the production level and overall economic equilibrium. The neoclassical production 
function takes the following form:

Y = A f(K,L)

Where Y = level of output in the economy

K = Capital stock

L = Labor Force in the economy
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A = level of technology

Another theoretical concept of Kuznet hypothesis presented by Kuznets (1960) also connects 
income inequalities with economic growth. Kuznet hypothesis states that income inequalities are 
non-linearly related to economic growth. At the initial level of economic growth, an increase in 
income inequalities will boost the production of goods and services. At the later stages, the higher 
level of income inequalities adversely affects growth in the output. An inverted U-shaped Kuznets 
curve is obtained by measuring income per capita against the income inequalities. This hypothesis 
can be used to relate the gender income differences and income per capita (Haas & Rostgaard, 2013). 
On the basis of this theoretical framework, following econometric model is constructed:

lepit = β0 + β1 gwgit + β2 lfprtit + β3 tdeit + β4 hdiit + eit

“lep” represents the log of economic prosperity, “gwg” measures the gender wage inequalities, 
“lfprt” as labor force participation rate, “tde” as total development expenditure, and “hdi” as 

Table 2. Variable description
Variables Indicator Unit Data source References
Economic 
prosperity

Gross national 
income per capita 
(GNI) calculated as 
aggregated 
provincial per capita 
income of four 
provinces

US dollars Global Data Lab 
(GDL). GDL collected 
the data from 
various surveys that 
are conducted in 
Pakistan like 
Household Income 
Expenditure Survey 
(HIES), Multiple 
Indicator Cluster 
Surveys (MICS), and 
Labor Force Survey 
(LFS)

Kennedy et al. 
(2017)

Wage Gap Wage difference is 
measured by the 
ratio of female 
wages to male 
wages.

Ratio Labor Force Survey 
of Pakistan. The 
study included data 
on wages in major 
occupational 
groups from 
agricultural, 
industrial, and 
services sectors for 
both male and 
female workers.1

Bintoro (2021), 
Kennedy et al. 
(2017) and Sabir 
and Aftab (2007)

Human capital It is an index of 
education, health, 
and living standard

Percentage GDL Wang et al. (2018) 
and Smits and 
Permanyer (2019)

Labor force 
participation

Labor force 
participation 
measures the 
number of people 
(aged 15 and 
above) available for 
work, as 
a percentage of the 
total working age 
population.

Percentage LFS Yakubu et al. (2020)

Development 
expenditure

Total development 
expenditures of the 
government

Growth rate State Bank of 
Pakistan (SBP) 
publications

Ejaz et al. (2017)
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human development index. This is a log-linear model as only dependent variable i.e. “ep” is in the 
log form.

4. Methodology
Pooled Mean Group (PMG) is applied based on the Hausman test. The decision regarding the choice 
of mean group or pooled mean group technique depends on the results of the Hausman test 
(Pesaran et al., 1999). If the p-value of the Hausman test is greater than 0.05, then pooled mean 
group method is preferred over the mean group technique. Many researchers argue that panel 
Auto Regressive Distributed Lag Model (ARDL) is a better technique for analysis than Generalized 
Methods of Moments (GMM) in the case of a larger panel (Pesaran et al., 2001, 1999). Arellano and 
Bond (1991) suggested using instrumental variables instead of Dynamic Fixed Effects (DFE) and 
Dynamic Random Effects (DRE) models because later provide inconsistent estimators of the 
average value of parameters except if the coefficients are indistinguishable across units. In this 
case, the PMG technique allows the parameters to vary across units. Pooled Mean Group permits 
intercepts to differ along with the group in the short-run while restricting intercepts to remain 
homogenous across the group in the long run. Furthermore, in the present study, N = 4 while 
T = 21, which means N is much less than T. In such a case, MG and GMM estimator are 
inappropriate, while PMG estimator gives efficient results (Asteriou et al., 2021; Erülgen et al., 
2020; Yadav & Iqbal, 2021). This technique requires mixed order of integration, i.e., I (1) & I (0) of 
variables. The stationarity level of the variables is checked by using Panel Unit Root Tests.

4.1. Panel unit root tests
Panel unit root tests, including Levin, Lin & Chu unit root, ADF fisher unit root, and Shin &Smith unit 
root, are applied to check the stationarity level of the variables. Panel unit root test examines the 
stochastic procedure (yit) for the panel of units i = 1 . . . . N, and each unit carry t = 1 . . . .T, time- 
series observations. Expression of different unit root models is as under:

Model 1: Δyit ¼ δyit� 1 þ εit

Model 2: Δyit ¼ α0i þ δyit� 1 þ εit

Model 3: Δyit ¼ α0i þ α1itþ δyit� 1 þ εit, Where −2 <δ � 0 for i = 1 . . . N.

Model 1 equation is without trend and without drift having a specific mean of individual units. With 
null hypothesis Ho: δ = 0, alternative H: δ < 0. The second model includes drift with the same null 
hypothesis and alternative hypothesis. The third model includes both drift and trend in the equation.

4.2. Pooled mean group estimation
PMG estimation gives consistent and efficient results as proposed by Pesaran et al. (1999). It 
removes the endogeneity problem by taking automatic lag selection and gives long-run and short- 
run results. The PMG model is as follows: 

lepit ¼ αi þ ∑p
i¼1β0lepi;t� l þ∑q

i¼0β1gwgi;t� l þ ∑q
i¼0β2xi;t� l þ uit 

Reparametrizing the above equation 

Δlepit ¼ αi þΦiðlepi;t� l � θ1gwgi;t� l � θ2xi;t� lÞ

þ∑p� 1
i¼1 λilΔlepi;t� l þ∑q¼1

i¼0 λ0ilΔgwgi;t� l þ∑q¼1
i¼0 λ00ilΔxi;t� l þ uit 

In the above equation “i” and “t” represent province and time respectively. “lep” represents 
economic prosperity proxied by log of real GDP per capita while “gwg” measures wage inequality. 
“x” is the set of control variables including human capital, labor force participation and 
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government development expenditure. λi; λ
0

i ; λ
00

i are the short run coefficients of lagged dependent 
variables, while θ1; θ2 represent long run coefficients of GWG and control variables. Φi captures the 
speed of adjustment from short run to the long run.

4.3. Diagnostic tests
Different diagnostic tests are applied to detect the potential problems in the regression model and 
to check the validity of the assumptions of the model.

The presence of multicollinearity is tested by calculating the Variance Inflation Factor (VIF). If 
VIF is greater than 10, then the presence of multicollinearity problem is confirmed. The problem of 
heteroscedasticity arises if the error term is correlated with the independent variable. Error term of 
the estimated equation must be constant if it is not true, Heteroscedasticity is shown as: 

E u2
i

� �
¼ σ2

i 

The problem is tested by using Breusch-Pagan/Cook-Weisberg test. The null hypothesis of the test 
is that error variances are all equal. If the probability value of the test statistic is greater than 0.05, 
then the null hypothesis cannot be rejected. Autocorrelation is the degree of correlation among 
successive error terms in regression, i.e. 

Table 3. Unit root test
variables levin, lin and chu lm, pesaran and shin adf-fisher

Level First 
Difference

Level First 
Difference

Level First 
Difference

lep 0.4909 0.0094 0.2292 0.0000 0.0012 0.0000

gwg 0.0630 0.0000 0.0000 0.0000 0.0048 0.0000

tde 0.0025 0.0007 0.0001 0.0000 0.034 0.0000

hdi 0.0029 0.0000 0.0043 0.0000 0.0063 0.0001

lfprt 0.5799 0.0000 0.6358 0.0000 0.2745 0.0747

Source: Authors’ calculations. Values in the table are p-values 

Table 4. Lag selection
Model Lag Specification p-value
1 1,1 2.969

2 1,2 3.001

3 1,3 3.096

4 1,4 3.030

Authors’ own calculations 

Table 5. Hausman test
Ho: Difference in coefficients not systematic
Chi^2 (7) 9.02

p-value 0.0606

Decision Reject Ho

Conclusion PMG model is good

Source: Authors’ own calculations 
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Breusch-Pagan LM test is applied to test for autocorrelation. The null hypothesis of the absence of 
serial correlation is rejected if the probability value of the test statistic is less than 0.05.

Table 6. Co integration results
Tests Statistics p-value
Modified dickey fuller −3.4504 0.0003

Dickey fuller −4.2181 0.0000

Augmented dickey fuller −2.8083 0.0025

Unadjusted modified dickey fuller −8.1924 0.0000

Unadjusted dickey fuller −5.5498 0.0000

Source: Authors’ calculations 

Table 7. Empirical results
Variables PMG MG DFE
Long Run
Gwg −0.042* 

(0.000)
−0.004 
(.886)

−0.027** 
(0.037)

Lfprt .092* 
(0.000)

−11.68 
(0.402)

0.034 
(0.327)

hdi 0.135* 
(0.004)

0.0817 
(0.511)

0.054 
(0.346)

Tde .0185* 
(0.000)

.0022 
(0.848)

0.132* 
(0.007)

Short Run
Error Correction Term −.71* 

(0.001)
−.99* 

(0.002)
−.89* 

(0.000)

d.gwg .01174 
(0.171)

.006 
(0.685)

−0.157** 
(0.065)

d.lfprt −.01269 
(0.680)

.034 
(0.179)

−0.030 
(0.233)

d.hdi −.05174 
(0.675)

−.172*** 
(0.092)

−0.024 
(0.73)

d.tde −.00556* 
(0.003)

−.0019 
(0.179)

−0.006*** 
(0.070)

Constant −18.869 
(0.001)

−0.6055 
(0.445)

−0.997 
(0.741)

Authors’ own calculations 

Table 8. Diagnostic test
Problems Test p-value
Heteroscedasticity Breusch-Pagan/Cook-Weisberg test 0.9809

Multicollinearity Variance inflation factor 1.22

Auto correlation Breusch-Pagan LM test 0.1599

Source: Authors’ calculations 
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5. Empirical results
Before estimating the equations, it is important to test the presence of unit root in the variables. 
Results are presented in Table 3.

The Levin, Lin, and Chu unit root test checks the overall stationary level of the panel. All the 
variables are stationary at the level except “lep” and “lfprt”, which are stationary at 1st difference. 
Lm, Pesaran and Shin, and ADF-Fisher tests check the separate unit root across the provinces. 
These tests also confirm that the variables have mix order of integration.

Based on Schwarz Information Criterion, the optimal lag length of the variables is selected to be 
ARDL (11,111), as shown in the Table 4.

Hausman test is applied to choose between MG and PMG techniques. Table 5 indicates that the 
p-value is 0.06, so the PMG model is selected.

The prerequisite for ARDL is the presence of cointegration among the variables. The null hypothesis 
of no cointegration is tested against the alternative hypothesis of the presence of cointegration in the 
panel. The null hypothesis is rejected if the p-value of the test is less than 0.05. The results of the 
cointegration test are presented in Table 6.

The results of different tests confirm the presence of co-integration among the variables in the 
model. In the next step, the long-run and short-run coefficients are estimated using the PMG 
method. Estimation results of the MG and DFE method are also incorporated to check the robustness 
of the results. The results are presented in Table 7 and diagnostic test results are presented in 
Table 8.

The short-run results indicate that the error correction term is negative and significant as measured by 
all three estimators. In each period, the convergence rate towards long-run equilibrium is 71 percent, 
99 percent, and 89 percent, according to PMG, MG, and DFE, respectively. The coefficient of gender wage 
inequality is negative and significant only in the DFE method and insignificant in the other two methods. 
The human development index negatively and significantly affects economic growth only in the MG 
model, while its impact is insignificant in the other two models. Development spending by the govern
ment also has a negative and significant impact on PMG and DFE models. The negative impact of these 
variables in the short run can be because investment in human capital and government development 
spending is considered to be long term investments that bear fruits in the long run (Bintoro, 2021). In the 
long run, all the variables significantly affect economic prosperity according to the PMG estimates. As 
discussed in the methodology section, the PMG estimator is the best approach in the present analysis. 
However, MG and DFE estimates are included to strengthen the results.

The main objective of this research is to establish a link between gender wage differences and 
economic prosperity for Pakistan. Results of the estimated models confirm that gender wage 
inequality significantly reduces income per capita in Pakistan. If the coefficient of “gwg” measuring 
wage inequality increases by 1 unit, then economic prosperity decreases by 4.2 % in the long run. 
Results of the DFE model also suggest the negative and significant effect of wage inequalities on 
economic prosperity. The labor force participation rate significantly affects economic prosperity. An 
increase in labor force participation rate by 1% increases income per capita by 9.2% in the long 
run. The human development index also significantly relates to economic prosperity, with an 
increase in “hdi” of 1 percentage point resulting in a 13.50% increase in economic prosperity in 
the long run. Total development expenditure also contributes positively and significantly to the 
country’s economic prosperity, as shown by the results of the PMG model. If development expen
diture increases by 1%, then economic prosperity will increase by 1.8% in the long run. The DFE 
estimator also depicts this positive and significant relationship.
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The p-value of the Breusch-Pagan test is greater than 0.05, which means Ho of no heterosce
dasticity is not rejected. The P-value of LM test is greater than 0.05, indicating an absence of 
autocorrelation. The value of the VIF test is 1.22, which is less than 10, showing the absence of 
multicollinearity.

6. Discussion
The present analysis revealed that labor force participation significantly increases economic 
prosperity in Pakistan. A skilled labor force participation in economic activities is a beneficial factor 
for the development and growth of a country. It is considered to have a direct impact on the 
economy. It influences economic output by aggregate demand creation in the economy and thus 
increasing economic prosperity. These results are consistent with many research findings (Tsani 
et al., 2013; Yakubu et al., 2020). Pakistan has a labor force participation rate of 50.2 percent in 
which declined by 2.3 percentage points over the last year 2020. Pakistan is blessed with young 
population with tremendous talent and energy. This potential needs to be utilized by the govern
ment through providing proper training and skills enhancement opportunities in order to 
strengthen their role in achieving higher economic growth rates of the country.

Gender wage inequality and economic prosperity are negatively related in Pakistan. With 
decreases in wage inequality, economic prosperity increases, and vice versa. This result is similar 
to the findings of many researchers (Kennedy et al., 2017; Pervaiz et al., 2011). In the case of 
Pakistan, there are two reasons for gender wage differences. Firstly, the GWG is due to workers’ 
efficiency. The wage differences mainly occur due to differences in educational status and pro
ductivity of labor. In another scenario, women work equal to men but receive less pay. It leads to 
discrimination based on gender and not on the ability or other professional factors (Sabir & Aftab, 
2007). In such a case of discrimination in the provision of opportunities, an increase in the gender 
pay gap hinders economic growth (Terada-Hagiwara et al., 2018). A study by Cavalcanti and 
Tavares (2016) also confirmed this relation. If females get less pay than males for similar jobs, it 
will result in a 35% reduction in economic growth with a 50% rise in gender wage disparities.

The results indicate a strong influence of human development on economic prosperity in the 
country. Better status of human well-being acts as an important factor for economic prosperity, as 
it enhances capabilities and freedom. Better health and educational facilities for the people 
enhance their productivity and work efficiency. Efficient workers get higher wages and enjoy 
a better and more prosperous life (Afridi, 2016; Akar et al., 2021; Alataş & Çakir, 2016; Amusa & 
Oyinlola, 2019). Pakistan has shown a decline in human development level over the past few years, 
and Pakistan’s position in human development declined from 147 in 2015 to 152 in 2019. The main 
reasons for the fall in the ranking are mainly attributed to income inequalities difficulty in access to 
basic facilities, including food, shelter, health, and education. To ensure economic prosperity and 
higher well-being, it is crucial to enhance human development in the country by providing easy 
access to basic facilities like health and education.

Another important factor contributing to increasing economic prosperity in the country is 
government development spending. The rise in government development expenditure in infra
structure development, including road networks, irrigation system developments, dams, power 
generation and distribution projects, education, and health sector, leads to a rise in social 
overhead capital. Improved social overhead capital increases output and living standards in the 
economy (Al-shatti, 2014; Chen et al., 2020; Dudzevičiūtė et al., 2018). In the case of Pakistan, 
many studies have found a strong positive association between government development 
spending and economic growth. Development spending by the government has played 
a significant role in creating basic infrastructure facilities, eminent for increased investment 
activities and human capital formation that leads to increased economic growth and prosperity 
in Pakistan (Raza et al., 2022; Zahra et al., 2021).
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7. Conclusion
The present study aims to examine the relationship between the GWG and economic prosperity in 
Pakistan. The study uses provincial-level data on wages in major occupational groups in Pakistan 
for the years 2000–2020. The core variable wage inequality is measured by the ratio of female 
wages to male wages and the inverse of this value. An increase in this ratio tends to equalize 
earnings between female and male workers; therefore, inequality in earnings is captured by taking 
the inverse of this value. Economic prosperity, the other core variable, is measured by aggregate 
provincial income per capita. The study incorporates control variables like labor force participation 
rate, human development index, and development expenditure by the government. Pooled mean 
group estimation technique estimates the short-run and long-run coefficients. Estimates are 
generated using MG and DFE methods to check the robustness of the results. Short-run results 
confirmed that 71% of convergence towards equilibrium occurs in every period.

The results confirm that an increase in wage inequality significantly reduces economic prosperity in the 
case of Pakistan. Other factors that significantly contribute to economic prosperity, in the long run, are 
government development spending, labor force participation, and human development.

8. Policy implications
The results of the study have theoretical, practical, and societal implications. Results of the study are 
in line with the neoclassical growth model suggesting an important role of the labor force in 
determining the level of output per capita in the economy. Labor force participation has a strong 
positive influence on income per head and, hence, economic prosperity. This relation between the 
labor force and national income per capita is also affected by equality in earnings of female and male 
workers in the labor force. Discriminating attitudes and environment may discourage female labor 
force participation and hamper economic prosperity. The study results suggest that gender wage 
inequality must be reduced to promote economic prosperity. For this, government and private sector 
should take some practical steps. Female participation in the labor market should be encouraged by 
increasing their job quotas. There is a need to ensure a better quality of education and health facilities 
for the females to overcome the differences in productivities of both genders.

In light of the results, it is also concluded that development spending, including spending on 
education, health, and infrastructure, is eminent for increasing economic prosperity in the country. 
The government should allocate more funds towards such expenditures and ensure timely alloca
tion of these funds. These funds will help obtain better outcomes and minimize the effects of lags 
associated with the implementation and effects of the fiscal policy.

9. Limitation of the study
Data unavailability for variables like personal freedom, social capital, entrepreneurship, and inno
vation was a major hindrance in constructing the economic prosperity index at the provincial level, 
which compelled the researchers to use provincial income levels to proxy for economic prosperity.
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professionals, clerks service workers, shop, market sales 
workers skilled agricultural, fishery workers craft, related 
trades workers plant, machine operators and assem
blers elementary (unskilled) occupations were included 
in major occupational sectors. Later on, sales workers 
were also included in major occupational sectors. In 
recent LFS’s, the forestry sectors also merged in major 
occupational sectors for both gender while the remain
ing sector persist same in Labor Force Survey by wage 
group as major occupational groups and sex.

References
Adelekan, A. M., & Bussin, M. H. (2018). Gender pay gap in 

salary bands among employees in the formal sector 
of South Africa. SA Journal of Human Resource 
Management, 16(1), 1–10. https://doi.org/10.4102/ 
sajhrm.v16i0.1018

Afridi, A. H. (2016). Human capital and economic growth 
of Pakistan. Business & Economic Review, 8(1), 77–86. 
https://doi.org/10.22547/BER/8.1.5

Akar, G., Saritas, T., & Kizilkaya, O. (2021). İnsani 
Gelişmenin Ekonomik Büyümeye Etkisi: Geçiş 
Ekonomileri Üzerine Bir Uygulama. Business and 
Economics Research Journal, 12(2), 307–318. https:// 
doi.org/10.20409/berj.2021.323

Al-shatti, A. S. (2014). The impact of public functional 
expenditures on economic growth in Jordan during 
the period (1993-2013). Public Policy and 
Administration, 2(2), 149–169 doi:10.5539/ijef. 
v6n10p157.

Alataş, S., & Çakir, M. (2016). The effect of human capital 
on economic growth: A panel data analysis. Yönetim 
Bilimleri Dergisi, 14(27), 539–555 https://dergipark. 
org.tr/en/pub/comuybd/issue/43601/533925.

Ali, M. (2015). Effect of gender inequality on economic 
growth. Case of Pakistan. Journal of Economics and 
Sustainable Development, 6(9), 10 https://citeseerx. 
ist.psu.edu/viewdoc/download?doi=10.1.1.1032. 
1708&rep=rep1&type=pdf.

Ali, L., & Akhtar, N. (2014). An analysis of the gender 
earning differentials in Pakistan. Research Journal of 
Applied Sciences, Engineering and Technology, 7(13), 
2772–2784. https://doi.org/10.19026/rjaset.7.599

Ali, H., Ali, M. Z., & Din, A. S. U. (2021). Female labor force 
participation in agriculture sector: An empirical evi
dence from Pakistan. Journal of Languages, Culture 
and Civilization, 3(2), 77–91 doi:10.47067/jlcc.v3i2.51.

Altuzarra, A., Gálvez-Gálvez, C., & González-Flores, A. 
(2021). Is gender inequality a barrier to economic 
growth? A panel data analysis of developing 
countries. Sustainability, 13(1), 367. https://doi.org/ 
10.3390/su13010367

Amusa, K., & Oyinlola, M. A. (2019). The effectiveness of 
government expenditure on economic growth in 
Botswana. African Journal of Economic and 
Management Studies, 10(3), 368–384. https://doi.org/ 
10.1108/AJEMS-03-2018-0081

Anić, A., & Krstić, G. (2019). What lies behind the gender 
wage gap in Serbia? Economic Annals, 64(223), 
137–169. https://doi.org/10.2298/EKA1923137A

Antonczyk, D., Fitzenberger, B., & Sommerfeld, K. (2010). 
Rising wage inequality, the decline of collective bar
gaining, and the gender wage gap. Labour 
Economics, 17(5), 835–847. https://doi.org/10.1016/j. 
labeco.2010.04.008

Arellano, M., & Bond, S. (1991). Some tests of specification for 
panel data: Monte Carlo evidence and an application to 
employment equations. The Review of Economic Studies, 
58(2), 277–297. https://doi.org/10.2307/2297968

Arulampalam, W., Booth, A. L., & Bryan, M. L. (2007). Is 
there a glass ceiling over Europe? Exploring the 

gender pay gap across the wage distribution. ILR 
Review, 60(2), 163–186. https://doi.org/10.1177/ 
001979390706000201

Asteriou, D., Pilbeam, K., & Pratiwi, C. E. (2021). Public debt 
and economic growth: Panel data evidence for Asian 
countries. Journal of Economics and Finance, 45(2), 
270–287. https://doi.org/10.1007/s12197-020- 
09515-7

Bank, W. (2006). Annual Report 2006: The World Bank.
Baudino, M. (2016). The impact of human and physical 

capital accumulation on Chinese growth after 1994: 
A spatial econometric approach. World Development 
Perspectives, 2, 11–16. https://doi.org/10.1016/j.wdp. 
2016.08.001

Bianchi, S. M., Sayer, L. C., Milkie, M. A., & Robinson, J. P. 
(2012). Housework: Who did, does or will do it, and 
how much does it matter? Social Forces, 91(1), 55–63. 
https://doi.org/10.1093/sf/sos120

Bintoro, G. E. (2021). Economic growth and gender wage 
gap, case in ASEAN 6 members countries. Jurnal 
Ilmiah Mahasiswa FEB, 9, 2 http://digilibfeb.ub.ac.id/ 
uploaded_files/temporary/DigitalCollection/ 
MjY1MTQ2MTY3YzRjNDkxYmJkNjgzYTgzMmY3ZjU4MG 
YzNjY2NTIzOA==.pdf.

Black, S. E., Schanzenbach, D. W., & Breitwieser, A. (2017). 
The recent decline in women’s labor force participa
tion. The, 51, 5–17 https://www.brookings.edu/wp- 
content/uploads/2017/10/es_10192017_decline_ 
womens_labor_force_participation_blackschanzen 
bach.pdf.

Bryson, A., Joshi, H., Wielgoszewska, B., & Wilkinson, D. 
(2020). A short history of the gender wage gap in 
Britain. Oxford Review of Economic Policy, 36(4), 
836–854. https://doi.org/10.1093/oxrep/graa046

Busse, M., & Spielmann, C. (2006). Gender inequality and 
trade. Review of International Economics, 14(3), 
362–379. https://doi.org/10.1111/j.1467-9396.2006. 
00589.x

Cassells, R., Vidyattama, Y., Miranti, R., & McNamara, J. 
(2009). The impact of a sustained gender wage gap on 
the Australian economy. In Report to the Office for 
Women (Canberra, ACT: NATSEM).

Cavalcanti, T., & Tavares, J. (2016). The output cost of 
gender discrimination: A model-based macroeco
nomics estimate. The Economic Journal, 126(590), 
109–134. https://doi.org/10.1111/ecoj.12303

Chen, H., Singh, B., & Aru, W. S. (2020). Relationship 
between government expenditure and economic 
growth: Evidence from Vanuatu. Journal of the Asia 
Pacific Economy, 1–20 doi:10.1080/ 
13547860.2020.1844610.

Dudzevičiūtė, G., Šimelytė, A., & Liučvaitienė, A. (2018). 
Government expenditure and economic growth in the 
European Union countries. Economics, 45(2), 372–386 
https://ideas.repec.org/a/eme/ijsepp/ijse-12-2016- 
0365.html.

Ejaz, S., Amır, H., & Shabbır, M. S. (2017). Public expen
diture and its impact on economic growth: A case 
of Pakistan. In Kashmir Economic Review, 26 (pp. 1 
https://www.researchgate.net/publication/ 
333506857_Public_Expenditure_and_its_impact_ 
on_Economic_Growth_A_case_of_Pakistan).

Erülgen, A., Rjoub, H., & Adalıer, A. (2020). Bank charac
teristics effect on capital structure: Evidence from 
PMG and CS-ARDL. Journal of Risk and Financial 
Management, 13(12), 310. https://doi.org/10.3390/ 
jrfm13120310

Fischer, J., & Hayes, J. (2013). The importance of social 
security in the incomes of older Americans. In 
Briefing Paper D http://citeseerx.ist.psu.edu/viewdoc/ 
summary?doi=10.1.1.418.4152.

Javed et al., Cogent Economics & Finance (2022), 10: 2067021                                                                                                                                        
https://doi.org/10.1080/23322039.2022.2067021                                                                                                                                                       

Page 13 of 16

https://doi.org/10.4102/sajhrm.v16i0.1018
https://doi.org/10.4102/sajhrm.v16i0.1018
https://doi.org/10.22547/BER/8.1.5
https://doi.org/10.20409/berj.2021.323
https://doi.org/10.20409/berj.2021.323
https://doi.org/10.5539/ijef.v6n10p157
https://doi.org/10.5539/ijef.v6n10p157
https://dergipark.org.tr/en/pub/comuybd/issue/43601/533925
https://dergipark.org.tr/en/pub/comuybd/issue/43601/533925
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1032.1708%26rep=rep1%26type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1032.1708%26rep=rep1%26type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.1032.1708%26rep=rep1%26type=pdf
https://doi.org/10.19026/rjaset.7.599
https://doi.org/10.47067/jlcc.v3i2.51
https://doi.org/10.3390/su13010367
https://doi.org/10.3390/su13010367
https://doi.org/10.1108/AJEMS-03-2018-0081
https://doi.org/10.1108/AJEMS-03-2018-0081
https://doi.org/10.2298/EKA1923137A
https://doi.org/10.1016/j.labeco.2010.04.008
https://doi.org/10.1016/j.labeco.2010.04.008
https://doi.org/10.2307/2297968
https://doi.org/10.1177/001979390706000201
https://doi.org/10.1177/001979390706000201
https://doi.org/10.1007/s12197-020-09515-7
https://doi.org/10.1007/s12197-020-09515-7
https://doi.org/10.1016/j.wdp.2016.08.001
https://doi.org/10.1016/j.wdp.2016.08.001
https://doi.org/10.1093/sf/sos120
http://digilibfeb.ub.ac.id/uploaded_files/temporary/DigitalCollection/MjY1MTQ2MTY3YzRjNDkxYmJkNjgzYTgzMmY3ZjU4MGYzNjY2NTIzOA==.pdf
http://digilibfeb.ub.ac.id/uploaded_files/temporary/DigitalCollection/MjY1MTQ2MTY3YzRjNDkxYmJkNjgzYTgzMmY3ZjU4MGYzNjY2NTIzOA==.pdf
http://digilibfeb.ub.ac.id/uploaded_files/temporary/DigitalCollection/MjY1MTQ2MTY3YzRjNDkxYmJkNjgzYTgzMmY3ZjU4MGYzNjY2NTIzOA==.pdf
http://digilibfeb.ub.ac.id/uploaded_files/temporary/DigitalCollection/MjY1MTQ2MTY3YzRjNDkxYmJkNjgzYTgzMmY3ZjU4MGYzNjY2NTIzOA==.pdf
https://www.brookings.edu/wp-content/uploads/2017/10/es_10192017_decline_womens_labor_force_participation_blackschanzenbach.pdf
https://www.brookings.edu/wp-content/uploads/2017/10/es_10192017_decline_womens_labor_force_participation_blackschanzenbach.pdf
https://www.brookings.edu/wp-content/uploads/2017/10/es_10192017_decline_womens_labor_force_participation_blackschanzenbach.pdf
https://www.brookings.edu/wp-content/uploads/2017/10/es_10192017_decline_womens_labor_force_participation_blackschanzenbach.pdf
https://doi.org/10.1093/oxrep/graa046
https://doi.org/10.1111/j.1467-9396.2006.00589.x
https://doi.org/10.1111/j.1467-9396.2006.00589.x
https://doi.org/10.1111/ecoj.12303
https://doi.org/10.1080/13547860.2020.1844610
https://doi.org/10.1080/13547860.2020.1844610
https://ideas.repec.org/a/eme/ijsepp/ijse-12-2016-0365.html
https://ideas.repec.org/a/eme/ijsepp/ijse-12-2016-0365.html
https://www.researchgate.net/publication/333506857_Public_Expenditure_and_its_impact_on_Economic_Growth_A_case_of_Pakistan
https://www.researchgate.net/publication/333506857_Public_Expenditure_and_its_impact_on_Economic_Growth_A_case_of_Pakistan
https://www.researchgate.net/publication/333506857_Public_Expenditure_and_its_impact_on_Economic_Growth_A_case_of_Pakistan
https://doi.org/10.3390/jrfm13120310
https://doi.org/10.3390/jrfm13120310
http://citeseerx.ist.psu.edu/viewdoc/summary?doi=10.1.1.418.4152
http://citeseerx.ist.psu.edu/viewdoc/summary?doi=10.1.1.418.4152


Forum, W. E. (2020). The future of jobs report 2020.
Gap, G. G. (2020). Report 2020. In World Economic Forum, 

Geneva.
Glass, C., & Cook, A. (2016). Leading at the top: 

Understanding women’s challenges above the 
glass ceiling. The Leadership Quarterly, 27(1), 
51–63. https://doi.org/10.1016/j.leaqua.2015.09. 
003

Glynn, S. J. (2016). Breadwinning mothers are increasingly 
the US norm. In Center for American progress https:// 
www.americanprogress.org/article/breadwinning- 
mothers-continue-u-s-norm/.

Goodman, J. M., Guendelman, S., & Kjerulff, K. H. (2017). 
Antenatal maternity leave and childbirth using the 
first baby study: A propensity score analysis. 
Women’s Health Issues, 27(1), 50–59. https://doi.org/ 
10.1016/j.whi.2016.09.006

Guarino, C. M., & Borden, V. M. (2017). Faculty service loads 
and gender: Are women taking care of the academic 
family? Research in Higher Education, 58(6), 672–694. 
https://doi.org/10.1007/s11162-017-9454-2

Guendelman, S., Goodman, J., Kharrazi, M., & Lahiff, M. 
(2014). Work–family balance after childbirth: The 
association between employer-offered leave charac
teristics and maternity leave duration. Maternal and 
Child Health Journal, 18(1), 200–208. https://doi.org/ 
10.1007/s10995-013-1255-4

Haas, L., & Rostgaard, T. (2013). Fathers’ rights to paid 
parental leave in the Nordic countries: Consequences 
for the gendered division of leave work and family 
policy Routledge.

Horne, R. M., Johnson, M. D., Galambos, N. L., & 
Krahn, H. J. (2018). Time, money, or gender? 
Predictors of the division of household labour across 
life stages. Sex Roles, 78(11), 731–743. https://doi. 
org/10.1007/s11199-017-0832-1

Hossain, M. A., & Tisdell, C. A. (2005). Closing the gender 
gap in Bangladesh: Inequality in education, employ
ment and earnings. Economics, 32(5), 439–453 
doi:10.1108/03068290510591281.

Hyder, A., & Reilly, B. (2005). The public and private sector 
pay gap in Pakistan: A quantile regression analysis. 
The Pakistan Development Review.

ILO. (2018). Global Wage Report 2018/19.
Jee, E., Misra, J., & Murray-Close, M. (2019). Motherhood 

Penalties in the US, 1986–2014. Journal of Marriage 
and Family, 81(2), 434–449. https://doi.org/10.1111/ 
jomf.12543

Kennedy, T., Rae, M., Sheridan, A., & Valadkhani, A. (2017). 
Reducing gender wage inequality increases eco
nomic prosperity for all: Insights from Australia. 
Economic Analysis and Policy, 55, 14–24. https://doi. 
org/10.1016/j.eap.2017.04.003

Kunze, A. (2018). The gender wage gap in developed 
countries. In The Oxford Handbook of Women and the 
Economy (pp. 369 https://www.econstor.eu/bit 
stream/10419/170810/1/dp10826.pdf).

Kuznets, S. (1960). Population change and aggregate 
output Demographic and economic change in devel
oped countries. Columbia University Press.

Luomaranta, H., Cantu-Bazaldua, F., MacFeely, S., & 
Peltola, A. (2018). The role of multinational and 
trading enterprises in employment and the gender 
pay gap: Evidence from Finland. Transnational 
Corporations Journal, 27(3), 203–239.

Mahajan, K., & Ramaswami, B. (2017). Caste, female labor 
supply, and the gender wage gap in India: Boserup 
revisited. Economic Development and Cultural Change, 
65(2), 339–378. https://doi.org/10.1086/689352

McElhaney, K., & Smith, G. (2017). Eliminating the pay gap: 
An exploration of gender equality, equal pay, and 

a company that is leading the way. University of 
California, Berkeley.

Milli, J., Huang, Y., Hartmann, H., & Hayes, J. (2017). The 
impact of equal pay on poverty and the economy. 
Institute for Women’s Policy Research.

Mitra-Kahn, B., & Mitra-Kahn, T. (2008). Gender wage gaps 
and growth: What goes up must come down. Paper 
presented at the International Feminist Economics 
Association workshop on’Inequality, Development, 
and Growth.

O’Neil, D. A., & Hopkins, M. M. (2015). The impact of 
gendered organizational systems on women’s career 
advancement. Frontiers in Psychology, 6, 905. https:// 
doi.org/10.3389/fpsyg.2015.00905

Ogundari, K., & Awokuse, T. (2018). Human capital con
tribution to economic growth in Sub-Saharan Africa: 
Does health status matter more than education? 
Economic Analysis and Policy, 58, 131–140. https:// 
doi.org/10.1016/j.eap.2018.02.001

Olsen, W., Gash, V., Vandecasteele, L., Walthery, P., & 
Heuvelman, H. (2010). The gender pay gap in the UK 
1995-2007: Research report number 1.

Palvia, A., Vähämaa, E., & Vähämaa, S. (2015). Are 
female CEOs and chairwomen more conservative 
and risk averse? Evidence from the banking indus
try during the financial crisis. Journal of Business 
Ethics, 131(3), 577–594. https://doi.org/10.1007/ 
s10551-014-2288-3

Pervaiz, Z., Chani, M. I., Jan, S. A., & Chaudhary, A. R. 
(2011). Gender inequality and economic growth: 
A time series analysis for Pakistan. Middle-East 
Journal of Scientific Research, 10(4), 434–439 
https://www.semanticscholar.org/paper/Gender- 
inequality-and-economic-growth%3A-a-time-for- 
Pervaiz-Chani/ 
cbd487abd9daca8da3b10c9d534b329d8b947969.

Pesaran, M. H., Shin, Y., & Smith, R. P. (1999). Pooled mean 
group estimation of dynamic heterogeneous panels. 
Journal of the American Statistical Association, 94 
(446), 621–634. https://doi.org/10.1080/01621459. 
1999.10474156

Pesaran, M. H., Shin, Y., & Smith, R. J. (2001). Bounds 
testing approaches to the analysis of level 
relationships. Journal of Applied Econometrics, 16(3), 
289–326. https://doi.org/10.1002/jae.616

Raza, F., Tamoor, M., Miran, S., Arif, W., Kiren, T., 
Amjad, W., Hussain, M. I., & Lee, G.-H. (2022). The 
socio-economic impact of using Photovoltaic (PV) 
energy for high-efficiency irrigation systems: A case 
study. Energies, 15(3), 1198. https://doi.org/10.3390/ 
en15031198

Sabir, M., & Aftab, Z. (2007). Dynamism in the gender 
wage gap: Evidence from Pakistan. The Pakistan 
Development Review, 46(4), 865–882. https://doi.org/ 
10.30541/v46i4IIpp.865-882

Sarwar, A., & Jadoon, A. K. (2020). Is globalization 
empowering women? A case study of District Lahore, 
Pakistan. Pakistan Journal of Social and Clinical 
Psycholoogy, 18(1), 16–27 https://gcu.edu.pk/pages/ 
gcupress/pjscp/volumes/No.-3-Ambreen-sarwar-1. 
pdf.

Schieder, J., & Gould, E. (2016). Women’s work” and 
the gender pay gap: How discrimination, societal 
norms, and other forces affect women’s occupa
tional choices—and their pay. Economic Policy 
Institute.

Schober, T., & Winter-Ebmer, R. (2011). Gender wage 
inequality and economic growth: Is there really 
a puzzle?—a comment. World Development, 39(8), 
1476–1484. https://doi.org/10.1016/j.worlddev.2011. 
05.001

Javed et al., Cogent Economics & Finance (2022), 10: 2067021                                                                                                                                        
https://doi.org/10.1080/23322039.2022.2067021

Page 14 of 16

https://doi.org/10.1016/j.leaqua.2015.09.003
https://doi.org/10.1016/j.leaqua.2015.09.003
https://www.americanprogress.org/article/breadwinning-mothers-continue-u-s-norm/
https://www.americanprogress.org/article/breadwinning-mothers-continue-u-s-norm/
https://www.americanprogress.org/article/breadwinning-mothers-continue-u-s-norm/
https://doi.org/10.1016/j.whi.2016.09.006
https://doi.org/10.1016/j.whi.2016.09.006
https://doi.org/10.1007/s11162-017-9454-2
https://doi.org/10.1007/s10995-013-1255-4
https://doi.org/10.1007/s10995-013-1255-4
https://doi.org/10.1007/s11199-017-0832-1
https://doi.org/10.1007/s11199-017-0832-1
https://doi.org/10.1108/03068290510591281
https://doi.org/10.1111/jomf.12543
https://doi.org/10.1111/jomf.12543
https://doi.org/10.1016/j.eap.2017.04.003
https://doi.org/10.1016/j.eap.2017.04.003
https://www.econstor.eu/bitstream/10419/170810/1/dp10826.pdf
https://www.econstor.eu/bitstream/10419/170810/1/dp10826.pdf
https://doi.org/10.1086/689352
https://doi.org/10.3389/fpsyg.2015.00905
https://doi.org/10.3389/fpsyg.2015.00905
https://doi.org/10.1016/j.eap.2018.02.001
https://doi.org/10.1016/j.eap.2018.02.001
https://doi.org/10.1007/s10551-014-2288-3
https://doi.org/10.1007/s10551-014-2288-3
https://www.semanticscholar.org/paper/Gender-inequality-and-economic-growth%3A-a-time-for-Pervaiz-Chani/cbd487abd9daca8da3b10c9d534b329d8b947969
https://www.semanticscholar.org/paper/Gender-inequality-and-economic-growth%3A-a-time-for-Pervaiz-Chani/cbd487abd9daca8da3b10c9d534b329d8b947969
https://www.semanticscholar.org/paper/Gender-inequality-and-economic-growth%3A-a-time-for-Pervaiz-Chani/cbd487abd9daca8da3b10c9d534b329d8b947969
https://www.semanticscholar.org/paper/Gender-inequality-and-economic-growth%3A-a-time-for-Pervaiz-Chani/cbd487abd9daca8da3b10c9d534b329d8b947969
https://doi.org/10.1080/01621459.1999.10474156
https://doi.org/10.1080/01621459.1999.10474156
https://doi.org/10.1002/jae.616
https://doi.org/10.3390/en15031198
https://doi.org/10.3390/en15031198
https://doi.org/10.30541/v46i4IIpp.865-882
https://doi.org/10.30541/v46i4IIpp.865-882
https://gcu.edu.pk/pages/gcupress/pjscp/volumes/No.-3-Ambreen-sarwar-1.pdf
https://gcu.edu.pk/pages/gcupress/pjscp/volumes/No.-3-Ambreen-sarwar-1.pdf
https://gcu.edu.pk/pages/gcupress/pjscp/volumes/No.-3-Ambreen-sarwar-1.pdf
https://doi.org/10.1016/j.worlddev.2011.05.001
https://doi.org/10.1016/j.worlddev.2011.05.001


Seguino, S. (2011). Gender inequality and economic 
growth: A reply to Schober and winter-ebmer. World 
Development, 39(8), 1485–1487. https://doi.org/10. 
1016/j.worlddev.2011.05.002

Semega, J. L., Fontenot, K. R., & Kollar, M. A. (2017). 
Income and poverty in the United States: 2016. 
Current Population Reports P60-259.

Sinha, N., Raju, D., & Morrison, A. (2007). Gender equality, 
poverty and economic growth. World Bank Policy 
Research Working Paper(4349).

Smits, J., & Permanyer, I. (2019). The Subnational Human 
Development Database. Scientific Data, 6(1), 190038. 
https://doi.org/10.1038/sdata.2019.38

Terada-Hagiwara, A., Camingue-Romance, S. F., & 
Zveglich, J. E., Jr (2018). Gender Pay Gap: A Macro 
Perspective. ADB Economics Working Paper Series(538).

Thomas, D. (1997). Incomes, expenditures, and health 
outcomes: Evidence on intrahousehold resource 
allocation. In Intrahousehold resource allocation in 
developing countries (pp. 142–164).

Tsani, S., Paroussos, L., Fragiadakis, C., Charalambidis, I., & 
Capros, P. (2013). Female labour force participation and 
economic growth in the South Mediterranean countries. 
Economics Letters, 120(2), 323–328. https://doi.org/10. 
1016/j.econlet.2013.04.043

Van Miegroet, H. (2018). Advancement to the highest 
faculty ranks in academic STEM: Explaining the gender 
gap at USU. Utah State University.

Wang, Z., Wang, B., Wang, B., & Wang, B. (2018). 
Renewable energy consumption, economic growth 

and human development index in Pakistan: Evidence 
form simultaneous equation model. Journal of 
Cleaner Production, 184, 1081–1090. https://doi.org/ 
10.1016/j.jclepro.2018.02.260

Wolszczak-Derlacz, J. (2013). The impact of gender wage 
gap on sectoral economic growth–cross-country 
approach. Equilibrium. Quarterly Journal of Economics 
and Economic Policy, 8(3), 103–122 http://economic- 
research.pl/Journals/index.php/eq/article/view/340.

Yadav, A., & Iqbal, B. A. (2021). Socio-economic scenario 
of South Asia: An overview of impacts of COVID-19. 
South Asian Survey, 28(1), 20–37. https://doi.org/10. 
1177/0971523121994441

Yakubu, M. M., Akanegbu, B. N., & Jelilov, G. (2020). Labour 
force participation and economic growth in Nigeria. 
Advances in Management and Applied Economics, 10 
(1), 1–14 https://econpapers.repec.org/article/sptad 
maec/v_3a10_3ay_3a2020_3ai_3a1_3af_3a10_5f1_ 
5f1.htm.

Yasin, G., Chaudhry, I. S., & Afzal, S. (2010). The determi
nants of gender wage discrimination in Pakistan: 
Econometric evidence from Punjab Province. Asian 
Social Science, 6(11), 239. https://doi.org/10.5539/ 
ass.v6n11p239

Zahra, A. M., Dhewanto, W., & Utama, A. A. (2021). 
Boosting Emerging Technology Adoption in SMEs: 
A Case Study of the Fashion Industry. 
International Journal of Applied Business Research 
3 (2) , 169–185 https://ijabr.polban.ac.id/ijabr/arti 
cle/view/155.

Javed et al., Cogent Economics & Finance (2022), 10: 2067021                                                                                                                                        
https://doi.org/10.1080/23322039.2022.2067021                                                                                                                                                       

Page 15 of 16

https://doi.org/10.1016/j.worlddev.2011.05.002
https://doi.org/10.1016/j.worlddev.2011.05.002
https://doi.org/10.1038/sdata.2019.38
https://doi.org/10.1016/j.econlet.2013.04.043
https://doi.org/10.1016/j.econlet.2013.04.043
https://doi.org/10.1016/j.jclepro.2018.02.260
https://doi.org/10.1016/j.jclepro.2018.02.260
http://economic-research.pl/Journals/index.php/eq/article/view/340
http://economic-research.pl/Journals/index.php/eq/article/view/340
https://doi.org/10.1177/0971523121994441
https://doi.org/10.1177/0971523121994441
https://econpapers.repec.org/article/sptadmaec/v_3a10_3ay_3a2020_3ai_3a1_3af_3a10_5f1_5f1.htm
https://econpapers.repec.org/article/sptadmaec/v_3a10_3ay_3a2020_3ai_3a1_3af_3a10_5f1_5f1.htm
https://econpapers.repec.org/article/sptadmaec/v_3a10_3ay_3a2020_3ai_3a1_3af_3a10_5f1_5f1.htm
https://doi.org/10.5539/ass.v6n11p239
https://doi.org/10.5539/ass.v6n11p239
https://ijabr.polban.ac.id/ijabr/article/view/155
https://ijabr.polban.ac.id/ijabr/article/view/155


© 2022 The Author(s). This open access article is distributed under a Creative Commons Attribution (CC-BY) 4.0 license. 
You are free to:  
Share — copy and redistribute the material in any medium or format.  
Adapt — remix, transform, and build upon the material for any purpose, even commercially.  
The licensor cannot revoke these freedoms as long as you follow the license terms.  

Under the following terms:  
Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made.  
You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use.  
No additional restrictions  

You may not apply legal terms or technological measures that legally restrict others from doing anything the license permits.

Cogent Economics & Finance (ISSN: 2332-2039) is published by Cogent OA, part of Taylor & Francis Group.  
Publishing with Cogent OA ensures:  
• Immediate, universal access to your article on publication  
• High visibility and discoverability via the Cogent OA website as well as Taylor & Francis Online  
• Download and citation statistics for your article  
• Rapid online publication  
• Input from, and dialog with, expert editors and editorial boards  
• Retention of full copyright of your article  
• Guaranteed legacy preservation of your article  
• Discounts and waivers for authors in developing regions  
Submit your manuscript to a Cogent OA journal at www.CogentOA.com   

Javed et al., Cogent Economics & Finance (2022), 10: 2067021                                                                                                                                        
https://doi.org/10.1080/23322039.2022.2067021

Page 16 of 16


	1.  Introduction
	2.  Literature review
	3.  Data and model specification
	3.1.  Data source
	3.2.  Variable description
	3.3.  Model specification

	4.  Methodology
	4.1.  Panel unit root tests
	4.2.  Pooled mean group estimation
	4.3.  Diagnostic tests

	5.  Empirical results
	6.  Discussion
	7.  Conclusion
	8.  Policy implications
	9.  Limitation of the study
	Funding
	Author details
	Disclosure statement
	Note
	References

