
Page 1/17

Does �nancial inclusion empower women in emerging countries?
A panel data analysis
Chandan Kumar Roy  (  chandan_hstu@yahoo.com )

Bangladesh Bank https://orcid.org/0000-0003-3681-8771
Banna Banik 

Bangladesh Bank
Huang Xiaoling 

School of International Trade and Economics, University of International Business and Economics

Research

Keywords: Financial inclusion, Women empowerment, Gender inequality, Emerging countries

Posted Date: May 6th, 2020

DOI: https://doi.org/10.21203/rs.3.rs-26363/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.   Read Full License

https://doi.org/10.21203/rs.3.rs-26363/v1
mailto:chandan_hstu@yahoo.com
https://orcid.org/0000-0003-3681-8771
https://doi.org/10.21203/rs.3.rs-26363/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/17

Abstract
Women empowerment is inevitable and a fundamental goal for inclusive growth and sustainable development. The study aims to
analyze the effect of �nancial inclusion on women empowerment using both �xed-effects and panel generalized methods of moments
(GMM) estimation techniques covering a panel dataset of 50 emerging economies from 2005 to 2017. We use accessibility to
automated teller machine services, availability of bank branches and accessibility to bank assets as three different measures of
�nancial inclusion and gender inequality index, gender development index and political participation of females as the measure of
women empowerment. We �nd evidence that each measure of �nancial inclusion is associated with lower gender inequality, higher
gender development and more opportunities for political involvement of women respectively. Using different econometric estimation
method and a board range of inclusion measures con�rms the more robust association between �nancial inclusion and women
empowerment. The study, thus, concludes that �nancial inclusion plays an important role in the welfare of female and girls which
would further assist emerging economies to achieve Sustainable Development Goal 5.

1 Background
Women’s empowerment through �nancial inclusion becomes a cross-cutting issue of discussion among the international development
organizations, policymakers and researchers as studies found the persistent presence of gender gap in �nancial inclusion.
Representing “gender equality and empower all females” in 2030 SDG agenda makes this topic more signi�cant. In developing nations,
gender inequality in access to banking services is still high. More than half of the unbanked populations in the world are women. 67%
of men have a formal account with the banks and �nancial institutions whereas 59% of the female have access to an account. Since
2011, this gap almost remains constant which is consistently more than 8% (Demirgüç-Kunt et al. 2018). Moreover, girls and females
are still facing various economic, social and political limitations and obstacles. They have lower labor force participation rate, lower
access to �nancial services, lower enrollment and compilation rate of education, and lesser rate of political participation. Women
spend a larger proportion of their time in the household works and child care than men. In some societies, females are the targets of
many violent activities. Employed women are also facing persistent gender-based inequity at their workplace including a greater gender
wage gap. These types of inequalities have both social and economic costs including losses of working productivity, higher health
care, and legal expenses. Minimizing gender disparities and improving women’s welfare is extremely crucial not only for social and
moral aspects but also from an economic development standpoint. Full access to �nancial products and services is a policy tool for
women’s full participation in the economy and more inclusion of females in the economy would lead to bene�ts in the growth of GDP
(IFC, 2016). Enhanced and easier access to �nancial credit facilities help women entrepreneurs to increase the productivity of the
enterprise, managerial capacity, and more pro�ts. Women’s additional income allows them to save, further productive investment and
more consumption (World Bank/OECD, 2013) which facilitates e�cient allocation of resources within households that leads to an
increase in family expenditure to health care, child nutrition and education (Castilla and Walker, 2013).

Financial inclusion refers to a circumstance in which individuals and businesses, including those currently excluded from the formal
banking system, have access to effective �nancial products and services that meet their needs such as access to credits, daily
transactions, savings, and deposit transactions and insurance (AFI, 2016). This is one of the important and proven regulatory
instruments to increase macroeconomic welfare, enhance stability, and reduce poverty and inequality (Beck et al. 2007; Cull et al. 2012;
Kim 2016). Participation on �nancial services, particularly access to accounts, helps individual to start a new business and expand an
existing one, encourages more investment in schooling and health, and increases savings and consumption which have a greater
impact on reducing income inequality, rapid economic growth and women empowerment (Isaac 2014)

Thus, this study investigates the main research question-does �nancial inclusion (FI) empowers women? Besides, this study also
analyzes- what is the major contribution of different indicators of FI, such as access to banks, access to ATMs and access to credit
facilities, on enhancing women empowerment and how these indicators could help to achieve SDG 5? This study uses the gender
inequality index (GII) as the outcome variable because it measures three major dimensions at the same time such as political
engagement, participation rate to the labor force and mortality rate. Lower the value of GII implies lower the gap between males and
female which in turn means high women empowerment. Covering panel data of 50 developing countries from 2005–2017, this study
�nds that more access to banks, ATMs and credit facilities are negatively associated with gender inequality. The results are highly
statistically signi�cant and robust to both �xed effects and generalized method of moment estimation technique. This study also
considers the gender development index (GDI) and women’s political empowerment as the dependent variable instead of GII.
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Employing �xed effects estimation con�rms that FI helps to improve GDI and also increases the opportunity of the political
empowerment of females.

This study contributes to the literature in the following three ways. First, the study uses three important proxy indicators of �nancial
inclusion, such as access to banks, access to ATMs and access to banks services and analyzes their impact mainly on reducing
gender disparities. This would be the pioneering study to investigate such results in the developing economy perspective. Second, most
of the existing papers related to �nancial inclusion and women's development are based on theoretical perspective and case study.
Numerous numbers of literatures are related to �nancial inclusion and economic growth. An empirical study on women empowerment
through �nancial inclusion is still untouched and has a potential scope of the profound investigation. Third, the study considers three
dependent variables that represent women empowerment in a single econometric speci�cation using the latest available annual panel
data till 2017, applies both static and dynamic panel data estimation techniques and controls country-speci�c heterogeneity,
endogeneity, and autocorrelation. These techniques provide more robust �ndings and offer a strong basis for evidence-based
policymaking on �nancial inclusion which helps to promote women empowerment in developing countries.

The remaining part of the study is arranged as follows. Section 2 analyzes existing literature on �nancial inclusion and women
empowerment. Section 3 methodology and data. Section 4 discusses the sources of data and several stylized facts related to our
study. Section 5 and 6 present the results and discussion and robustness tests, respectively, while 7 concludes the paper with some
policy implications.

2 Literature Review
The impact of indicators of �nancial inclusion on women empowerment is still unclear due to the limitation of gender centric
disaggregated data as well as fewer empirical studies. Numerous reports and case studies state the descriptive background through
which �nancial inclusion could reduce the gender gap and increase women’s participation in the economy. But very few empirical
studies are available on nexus between these two macroeconomic factors. At the very beginning, several studies have been conducted
on nexus between women’s access to credit facilities, particularly access to micro-�nance, and gender inequality. But �ndings from
those studies are still controversial. Studies by Cheston and Kuhn 2002, Khandker 2005 and Armendáriz and Morduch 2010 concluded
that micro�nance empowering women by reducing gender inequality. Easier access to micro-credit facilities would support women’s
decision making ability and strengthen their bargaining power within the family (Alam 2012). Individual country-level study on the
impact of group-based micro-credit programs (both men and women) on different measures of women empowerment was conducted
by Pitt et al. (2006) on Bangladesh and Swain and Wallentin (2009) for India and their �ndings are positive and signi�cant to female
empowerment. Some studies found a conditional relationship between female’s access to credit facilities on their empowerment and
equality with men. The positive effects of micro�nance are not automatic and conditional to the level of education of female borrowers
and the purposes of the lenders (Kabeer 2005). Mahmood (2011) stated that gender equality through micro�nance can be achieved if
the female has proper business-related training for which she borrows the loans. It also depends on the social and cultural beliefs,
norms and autonomy of using the funds. Without these things female has the chance to lose possession of her fund by men which in
turn increase gender inequality.

But the scope of �nancial inclusion is not limited to micro-credit facilities. FI is converted to the national goal and international strategy
for sustainable development and access to credit is a means of FI. Only a limited number of investigations carried out whether FI help
to improve human lives and empowers women. Ashraf et al. (2010) try to �nd out the impact of saving products on female
empowerment in the Philippines. Using a randomized controlled trial method they �nd that female’s decision making power within the
household (such as what to buy, family purchases, recreational expenses, personal expenses, the decision of family planning, children
education, etc) is positively affected by the female who has access to commitment saving products of banks. Dupas and Robinson
(2013) also use the same approach to measure the effect of access to basic savings products of �nancial institutions on two types of
self-employed rural people in Kenya. The treatment group includes market vendors mostly owned by women and the control group
includes bicycle taxi drivers owed by the male. Applying the difference-in-differences method of estimation they �nd that access to the
savings account has no impact on the male group. Despite various bank's fees, access to saving products has a positive effect on
women's group by saving more, encouraging private investment and personal expenditures. Zhang and Posso (2019) conduct a study
on the impact of �nancial inclusion on 6200 Chinese household income. They �nd that �nancial inclusion positively associated with
the income of households. This positive impact is more effective in the household with low-income level than that of mid and high-
income level household and thus, �nancial inclusion assists to decline income inequality among the Chinese families. A large body of
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literature such as Kim et al. (2018), Nwafor and Yomi (2018), Sharma (2016), Sahay et al. (2015), Onaolapo (2015), and Kpodar and
Andrianaivo (2011) also investigates the impact of �nancial inclusion on economic growth. They conclude �nancial inclusion is one of
the key policy tools that facilitate inclusive growth of the economy. Economic growth would help to increase the empowerment of
women but their studies do not focus on any female or gender-related outcomes.

3 Methodology And Data

3.1 Methodology
This study employs several alternative methodologies, such as OLS, Fixed Effects and Generalized Methods of Moment (GMM)
estimation techniques to determine the effect of the different indicators of �nancial inclusion on women empowerment. The baseline
econometric speci�cation for the study is:

Where, GIIit is the Gender Inequality Index, the proxy of women empowerment for country i in year t. lnFIp,it refers to the natural log of
�nancial inclusion measures, p. LF = percentage of female labor force of total labor force, NRR = natural resources rent percentage of
GDP, CON = household consumption, TF = trade freedom score, GDP = Annual growth of Gross domestic product. ηi represents country
�xed effect, λt indicates the time effects, and εit is the residual term that also captures the effect of all unobserved omitted variables.
The result of the Hausman speci�cation test signi�es that the �xed effects model is more appropriate than the random-effects model.
As a result, panel �xed effects estimation results are reported directly in this paper.

Moreover, there is a possibility to arise the debate that all independent variables exploit in our �xed effects model are not rigorously
exogenous. A model that allows controlling for the endogeneity of independent variables, serial autocorrelation, and heterogeneity
through the use of lagged dependent variable and internal instruments is the Arellano and Bond (1991) difference GMM estimator. The
study also employs the difference GMM estimation of our baseline model. Two appropriate post estimation tests, test for second-order
correlation in the �rst differenced residuals (the Arellano–Bond test) and test for over-identifying restrictions (the Hansen and Sargan
Test) are carried out on the difference GMM estimation. Therefore, the speci�cation for difference GMM estimator is-

This study also uses different measures of women empowerment, such as gender development index (GDI) and women political
empowerment (the proportion of parliamentary seat held by female), as dependent variable instead of gender inequality index (GII) and
employ the panel �xed effects model to check the robustness of results of the baseline model.

3.2 De�nition and sources of data
The data on �nancial inclusion were collected from the Financial Access Survey (FAS) dataset of the International Monetary Fund
(IMF). The G20 Financial Inclusion Indicators formally declared nine indicators from the IMF FAS survey as �nancial inclusion
indicators. This study uses three major indicators of �nancial inclusion as our main explanatory variable of interest (Sahay et al. 2015
and Kim et al. 2018). The study is expecting indicators of �nancial inclusion have a negative impact on the gender inequality index and
positive effect on both gender development index and women’s political empowerment. The indicators of �nancial inclusion include-

1. Access to Automated Teller Machine (ATM) which refers to the total number of ATMs per 0.1 million people,

2. Access to commercial bank branches which refers to the total number of commercial bank branched per 0.1 million people and

3. Access to loan facilities which refers to the total outstanding loans from commercial banks (% of GDP).

The main dependent variable of this study is the Gender Inequality Index (GII) used as a proxy of women empowerment and the data
on GII were collected from the United Nations Development Program (UNDP) dataset. The GII, indexed from minimum 0 to maximum 1,
measures the potential gap between women and men in three aspects- reproductive health, empowerment both political and
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educational, and participation in the labor force. The higher the index signi�es higher the disparities between males and female which
implies lower women empowerment. The alternative dependent variables used in this analysis are the Gender Development Index (GDI)
and Women Political Empowerment. GDI also scales from 0 to 1, and it is assumed that positive and higher the GDI women are highly
empowered. Data on GDI and political empowerment are collected from UNDP and WDI database. The study converts the scale of
measuring GII and GDI from index 0–1 to 1-100.

The important control variables include female labor force percentage of the total labor force (LF), domestic credit to the private sector
(DC), GDP growth, natural resources rent over GDP (NRR) and household consumption (CON), were obtained from World Development
Indicators (WDI) of World Bank Database. Data on trade freedom (TF) were collected from the Heritage Foundation. The coe�cient of
the variable female labor force, domestic credit to the private sector, trade freedom and GDP growth are expected to have a negative
effect on GII as more entry of female labor to the total labor market, more access to loans, more freedom to international trade and
higher the GDP growth is associated with higher women empowerment thus reduce inequality between men and female. The
coe�cients of NRR and CON are expected to have a positive effect as more men are engaged in renting natural resources than females
(Tang and Zhang 2014) and, later on, the family and social system are not willing to spend more on women health and education.

This study considers a balanced panel dataset that consists of a total of 50 developing countries from the year 2005 to 2017. The
countries are selected on the basis availability of the secondary data. The list of emerging countries and detail of data de�nition and
sources taken for this study are listed in Appendix A and Appendix B respectively. In Table 1, the descriptive statistics of the data are
reported. The total number of observations is 650.

The correlation matrix, presented in Table 2, check out the pattern of relationships between the variables that the study considers for
analysis. The gender inequality index is found to be negatively correlated with indicators of �nancial inclusion and signi�cant at the
10% level. Domestic credit and freedom to international trade are signi�cantly and negatively correlated with the GII. Household
consumption expenditure is positively and signi�cantly correlated with gender disparities. However, the VIF test shows the mean-
variance in�ation factor (VIF) is 1.65, 1.46 and 2.73 respectively using access to ATMs, access to branches and access to loans
separately in the regression (Appendix C) implying that the empirical estimates in this study can hardly be affected by multicollinearity
problem as VIF value does not exceed 4.0 (Hair et al. 2010).

Table 1
Summary Statistics

Variables Notation Observations Mean Std. Dev. Min Max

Gender Inequality Index GII 650 45.35021 11.7138 15.2 73.24

Gender Development Index GDI 650 92.18477 6.73967 66.3671 102.7

Women Political Empowerment PEmp 650 20.67016 11.66581 2.8 63.8

Access to ATMs lnATMs 650 2.625669 1.386806 -4.42502 4.781105

Access to Bank Branches lnBranches 650 2.142625 0.921372 -0.78966 4.271194

Access to loans lnLoans 650 35.64091 21.56516 6.285613 116.1229

Female Labor Forces LF 650 40.62618 9.346549 14.38434 54.99547

Natural Resources Rent NRR 650 7.190789 8.231793 0.001133 45.5739

Domestic Consumption CON 650 83.5338 14.573 41.9307 117.632

Domestic Credit DC 650 42.72245 31.98849 5.0483 160.125

Trade Freedom TF 650 73.134 10.19031 24 89.2

GDP Growth GDP 650 4.667222 3.617642 -14.7585 34.5
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Table 2
Correlation matrix for baseline model variables

Variables GII lnATMs lnBranches lnLoans LF NRR CON DC TF GDP

GII 1.0000                  

lnATMs -0.6392* 1.0000                

lnBranches -0.5381* 0.6529* 1.0000              

lnLoans -0.4981* 0.5164* 0.3759* 1.0000            

LF -0.0149 -0.1299* -0.3473* -0.2466* 1.0000          

NRR 0.0677 -0.2147* -0.1054* -0.2227* 0.0194 1.0000        

CON 0.1897* -0.2410* -0.1002 -0.2483* 0.2707* -0.4442* 1.0000      

DC -0.4746* 0.5284* 0.3222* 0.8980* -0.1174* -0.2056* -0.2865* 1.0000    

TF -0.3634* 0.5169* 0.2856* 0.2091* 0.2685* -0.2049* 0.1565* 0.1951* 1.0000  

GDP 0.0832 -0.2026* -0.062 -0.0841 0.0953 0.1866* -0.2110* -0.0848 -0.1240* 1.0000

Note: * Signi�cance at 10% level

4 Stylized Facts Supporting Testable Hypothesis
Figure 1, Fig. 2 and Fig. 3 respectively illustrate the co-movement of different indicators of �nancial inclusion with GII and GDI.
Essentially, Fig. 1 illustrates the movement of peoples’ access to the number of ATMs with GII and GDI while Fig. 2, people’s access to
bank branches with GII and GDI. Finally, Fig. 3 displays an association of access to the use of bank loans with GII GDI. The �gures
consistently illustrate a negative relationship between �nancial inclusion indicators on GII is visible. On the contrary, evidence of
positive co-move between �nancial indicators and GDI is noticeable. Such opposite co-movement may be most signi�cant between
�nancial inclusion and GII. Intuitively, a high level of �nancial inclusion initiatives would associate with the lower values of gender
disparities and higher values of gender development in developing countries. The study endeavors to con�rm this understanding with
the econometric speci�cation with additional control variables in the empirical section. The subsequent key hypothesis to be veri�ed in
this study is the following-

H0: There is no effect of �nancial inclusion on reducing gender disparities between male and female through access to ATMs, access
to bank branches and access to bank loans program.

H1: There is a signi�cant effect of �nancial inclusion on reducing gender disparities between male and female through access to
ATMs, access to bank branches and access to bank loans program.

5 Results And Discussion
The preliminary assessment is employed using OLS and panel �xed effects model. All the variables are in percentage form except GII
and trade freedom index. Table 3 illustrates the results using these two methods. The results in this table validate the main hypotheses
that higher the access to ATMs, bank branches and loan facilities in a country the lower is the disparities between male and female,
ceteris paribus. All three indicators of �nancial inclusion have a negative coe�cient and in every case are strongly statistically
signi�cant at a 1% level. Panel data estimation using OLS could raise bias results because of omitted variables and unobserved
country characteristics. The �xed-effects model can control this unobserved heterogeneity, thus our discussion is mainly based on
�xed effects estimation. Moving from column 4 to column 6, the �xed effects estimation results shows that (1) a one percent increase
in banks ATMs decreases GII by 2.61 points, (2) a one percent raise of bank branches cut GII by 3.37 points and (3) a unit percent
increase of people’s access to bank loans reduce GII by 0.19 points, ceteris paribus. This means that more access to saving and
checking accounts for any formal and informal �nancial transaction through automated teller machines, deposit machines, bank
branches or mobile banking encourages more savings; investment and household consumption empower the women. Access to bank
loans and advances affects consumption patterns positively, generates more income and employment opportunities for women that
would help to reduce the gender gap in the developing countries. These enhanced �nancial inclusion initiatives including �nancial
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literacy programs encourage women’s labor force participation; develop entrepreneurship, helping to set up new SMEs and boost
inclusive growth (IMF 2018).

Table 3 Panel analysis, OLS and Fixed-Effects
Dependent Variable: Gender Inequality Index
  (1) (2) (3) (4) (5) (6) (7) (8) (9)
VARIABLES OLS OLS OLS FE FE FE FE-Year FE-Year FE-Year
                   
Access to
ATMs

-4.715***     -2.611***     -0.910***    

  (0.370)     (0.207)     (0.231)    
Access to
Branches

  -5.981***     -3.367***     -0.985**  

    (0.442)     (0.473)     (0.422)  
Access to
Loans

    -0.216***     -0.185***     -0.117***

      (0.0427)     (0.0386)     (0.0313)
Female Labor
Force

-0.114*** -0.281*** -0.112** -0.768*** -0.794*** -0.706*** -0.306*** -0.257** -0.192*

  (0.0411) (0.0443) (0.0478) (0.114) (0.123) (0.127) (0.106) (0.106) (0.105)
Resources
Rent

-0.158*** -0.00417 -0.0373 0.0814** 0.170*** 0.145*** 0.0167 0.0379 0.0211

  (0.0520) (0.0505) (0.0561) (0.0410) (0.0437) (0.0450) (0.0384) (0.0384) (0.0383)
Consumption -0.0275 0.128*** 0.120*** 0.0403 0.0264 0.0673** 0.0433 0.0410 0.0546**
  (0.0328) (0.0307) (0.0342) (0.0297) (0.0325) (0.0328) (0.0265) (0.0271) (0.0264)
Domestic
Credit

-0.0806*** -0.0998*** -0.0118 -0.0465*** -0.0765*** 0.00192 0.00881 0.00881 0.0763***

  (0.0132) (0.0126) (0.0286) (0.0141) (0.0152) (0.0295) (0.0131) (0.0135) (0.0240)
Trade
Freedom

-0.0328 -0.152*** -0.312*** -0.00232 -0.0656*** -0.0774*** 0.0429** 0.0342* 0.0391**

  (0.0442) (0.0390) (0.0409) (0.0203) (0.0210) (0.0213) (0.0189) (0.0190) (0.0189)
GDP Growth -0.0967 0.227** 0.188* -0.0383 -0.0121 -0.00873 -0.0994*** -0.0976*** -0.103***
  (0.101) (0.0983) (0.109) (0.0359) (0.0388) (0.0396) (0.0347) (0.0351) (0.0348)
Constant 72.10*** 73.26*** 70.32*** 81.79*** 89.50*** 79.59*** 57.09*** 56.09*** 51.40***
  (3.751) (3.711) (4.124) (5.161) (5.670) (5.733) (4.972) (5.116) (4.844)
                   
Observations 650 650 650 650 650 650 650 650 650
R-squared 0.456 0.470 0.345 0.446 0.352 0.323 0.578 0.570 0.577
Number of
country

      50 50 50 50 50 50

Hausman
Test

      0.0022 0.0018 0.0232 0.0000 0.0000 0.0009

Year Dummy       No No No Yes Yes Yes

Note: P-values of Hausman specification test are reported. Standard errors in parentheses; ***, **, * refer level of
significance at 1%, 5% and 10%.

For the control variable female labor force percentage of the total labor force, the study gets expected negative sign signifying that the
higher the inclusion of female labor force in a country, the lower is the gender gap and the coe�cient is statistically signi�cant at 1%
level. The coe�cient of natural resources rents over GDP is also highly signi�cant and has theoretically expected positive sign,
meaning that the higher the natural resources rents, the higher the gender disparities. The positive sign of the coe�cient of the control
variable domestic consumption implies that the higher the household consumption in an economy, the higher is the GII and all
coe�cients are economically signi�cant in all cases but statistically signi�cant only in the FE model with main explanatory variable
access to loan facilities (column 6). The coe�cient of domestic credit to private sectors appears to be statistically highly signi�cant
negative effects on GII except it affects through access to loan facilities which is statistically insigni�cant and has no evidence of
explanation at least 10% level. The coe�cients of freedom to trade are negative and statistically strongly signi�cant only when
�nancial inclusion affects GII through access of people to bank branches and access to more loan facilities. In every instance and
model, the coe�cients of GDP growth are positive but statistically insigni�cant. Controlling year effect in the �xed effects models
(Column 7–9) points out, there is no signi�cant change in baseline results. Moreover, the effect of GDP growth is found highly
signi�cant indicating that GDP growth reduces gender inequality.
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6 Robustness Test
This part of the study is related to the test of the robustness of the �ndings obtained from the �xed effects estimations. The
robustness test is split into following two sections:

6.1 Robustness test using the alternative method of estimation and
controlling endogeneity
Modi�ed Wald test and Pesaran CD test respectively �nd out the presence of group-wise heteroskedasticity and cross-sectional
dependency in the �xed effects regression model results (Table 4). To overcome the potential problem of endogeneity, country-level
heterogeneity, heteroskedasticity and serial autocorrelation in the �xed effects models, the study employs difference GMM estimation
of dynamic panel data proposed by Arellano and Bond (1991). The Arellano and Bond estimator is �t for datasets with larger cross-
sections and few periods. This study follows Roodman (2009). The �rst difference of all the control variables are treated as standard
instruments, and the �rst lag of GII and GDP growth serve as GMM-type instrument in our dynamic estimation. Table 4 illustrates the
one step Arellano-Bond Dynamic Panel-Data Estimation results. The dynamic panel data estimation results suggest that all the
coe�cient of �nancial inclusion indicators is negative and signi�cant indicating that more access to ATMs, bank branches and loan
facilities lower the gender gap, hence, empower women. All �ndings are coinciding with the results of OLS and �xed-effects models
(Table 3) only the variation is in the difference in the level of signi�cance. A one percent increase of access to bank’s ATMs, branches
and loans cut down the gender inequality index by 2.334, 3.319 and 0.363 points respectively, on average in the short run, Ceteris
Paribas. The estimates are statistically signi�cant at 1, 5, and 10% level respectively.
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Table 4
Arellano-Bond dynamic panel data estimation results

Dependent Variable: Gender Inequality Index (GII)

  (1) (2) (3)

VARIABLES Panel diff-GMM Panel diff-GMM Panel diff-GMM

Access to ATMs -2.334***    

  (0.629)    

Access to Branches   -3.319**  

    (1.354)  

Access to Loans     -0.363*

      (0.200)

Female Labor Force -0.469*** -0.410*** -0.430***

  (0.130) (0.111) (0.135)

Resources Rent 0.200*** 0.240*** 0.203***

  (0.0652) (0.0751) (0.0611)

Consumption 0.0962 0.0941 0.111

  (0.0649) (0.0674) (0.0695)

Domestic Credit 0.00927 -0.00497 -0.0198

  (0.0116) (0.0123) (0.0170)

Trade Freedom 0.0255 0.0323 0.251*

  (0.0204) (0.0234) (0.143)

GDP Growth -0.0561*** -0.0483*** -0.0499**

  (0.0176) (0.0159) (0.0235)

L.GII 0.466*** 0.656*** 0.682***

  (0.109) (0.100) (0.115)

Observations 550 550 550

Number of country 50 50 50

Instruments/Groups 47/50 47/50 47/50

Arellano-Bond test      

AR(1) 0.017 0.022 0.004

AR(2) 0.910 0.604 0.365

Sargan test (Prob > chi2) 0.253 0.185 0.301

Hansen test (Prob > chi2) 0.195 0.261 0.355

Notes: (i) one step difference GMM with heteroscedasticity-consistent standard errors

(Arellano–Bond robust VCE estimator) and t-test statistics.

(ii) the instrument set is (2 3) and (iii) *** p < 0.01, ** p < 0.05, * p < 0.1

Table 4 Arellano-Bond dynamic panel data estimation results
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The coe�cient of female labor force and natural resources rent is also the same as the baseline results in �xed effects estimation with
expected sign. The effects of these coe�cients are strongly statistically signi�cant at a 1% level which is similar to the level of
signi�cance in �xed-effects estimation. The study does not �nd any statistical signi�cance of at least a 10% level to describe the
coe�cient of household consumption and domestic credit impacts on empowering women. But the coe�cient of trade freedom is
found a positive sign and statistically signi�cant at the 10% level when the channel of the impact of �nancial inclusion is access to
loan facilities by the people. In the �xed-effects model, the study found a negative and highly signi�cant impact of trade freedom on
GII. Economic growth measures by GDP growth rate are strongly signi�cant at a 1% level and a negative sign is expected in all cases.
The lag of dependent variable GII is also highly and positively signi�cant indicating that the gender gap is persistent over the period
and developing countries may face gender difference trap. A study on aid impact on gender inequality Pickbourn and Ndikumana
(2016) also �nd a similar result. Unequal socio-cultural norms and structures regarding initial access to resources and economic
opportunities are one of the main causes of persistent of the inequality trap.

GMM estimator has to satisfy several diagnostic checks including Sargan and Hansen test for instrument validity through over-
identifying restrictions, and AR (1) and AR (2) tests for serial correlation. These test results are reported at the last three rows of Table 4
signi�es that the study does not reject the null hypothesis of the validity of over-identifying restrictions, thus there is no indication of
model misspeci�cation in all speci�cations, and there is no evidence of �rst-order autocorrelation AR (1), but only in the second-order
autocorrelation AR (2). These diagnostic tests con�rming that in all models underlying assumptions for the selection of valid
instruments are satis�ed.

6.2 Robustness test using the substitute dependent variables
Table 5 Robustness test using the substitute dependent variables
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Table 5
Robustness test using the substitute dependent variables

  (1) (2) (3) (4) (5) (6)

VARIABLES GDI GDI GDI Political
Empowerment

Political
Empowerment

Political
Empowerment

Access to ATMs 1.456***     2.739***    

  (0.123)     (0.388)    

Access to
Branches

  3.270***     5.342***  

    (0.256)     (0.826)  

Access to Loans     0.0867***     0.291***

      (0.0228)     (0.0674)

Female Labor
Force

0.475*** 0.492*** 0.448*** 1.032*** 1.063*** 0.926***

  (0.0675) (0.0665) (0.0748) (0.214) (0.215) (0.221)

Resources Rent -0.0712*** -0.120*** -0.109*** -0.286*** -0.379*** -0.339***

  (0.0244) (0.0236) (0.0266) (0.0770) (0.0764) (0.0784)

Consumption -0.0301* -0.00639 -0.0450** -0.0853 -0.0500 -0.115**

  (0.0177) (0.0176) (0.0194) (0.0559) (0.0569) (0.0571)

Domestic Credit 0.0211** 0.0189** 0.00518 0.0753*** 0.0821*** -0.0404

  (0.00836) (0.00822) (0.0174) (0.0264) (0.0266) (0.0515)

Trade Freedom 0.0470*** 0.0729*** 0.0898*** -0.0149 0.0393 0.0582

  (0.0121) (0.0113) (0.0126) (0.0382) (0.0367) (0.0371)

GDP Growth 0.0152 0.00438 -0.00189 0.0507 0.0282 0.0228

  (0.0213) (0.0210) (0.0234) (0.0675) (0.0678) (0.0690)

Constant 67.68*** 60.41*** 68.66*** -21.63** -33.58*** -17.91*

  (3.066) (3.068) (3.386) (9.698) (9.916) (9.991)

Observations 650 650 650 650 650 650

R-squared 0.474 0.490 0.365 0.260 0.251 0.222

Number of
country

50 50 50 50 50 50

Hausman Test 0.0029 0.0163 0.0236 0.0000 0.0001 0.0000

Note: P-values of Hausman test are reported. Standard errors in parentheses; ***, **, * refer level of signi�cance at 1%, 5% and 10%.
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Table 6
Sources of data

Variables De�nition Data source URLS

GII Gender Inequality Index Human
Development
Reports, UNDP

http://hdr.undp.org/en/content/gender-inequality-index-gii

GDI Gender Development Index Human
Development
Reports, UNDP

http://hdr.undp.org/en/content/gender-development-
index-gdi

Women
Political
Empowerment

Proportion of seats held by
women in national
parliaments (%)

World
Development
Indicators (WDI)

https://data.worldbank.org/indicator/SG.GEN.PARL.ZS

Access to
ATMs

Number of ATMs per
100,000 adults

IMF Financial
Access Survey

http://data.imf.org/?sk=E5DCAB7E-A5CA-4892-A6EA-
598B5463A34C&sId=1412015057755

Access to Bank
Branches

Number of branches per
100,000 adults

IMF Financial
Access Survey

http://data.imf.org/?sk=E5DCAB7E-A5CA-4892-A6EA-
598B5463A34C&sId=1412015057755

Access to loans Outstanding loans from
commercial banks (% of
GDP)

IMF Financial
Access Survey

http://data.imf.org/?sk=E5DCAB7E-A5CA-4892-A6EA-
598B5463A34C&sId=1412015057755

Female Labor
Forces

Labor force, female (% of
total labor force)

World
Development
Indicators (WDI)

https://data.worldbank.org/indicator/SL.TLF.TOTL.FE.ZS

Natural
Resources Rent

Total natural resources rents
(% of GDP)

World
Development
Indicators (WDI)

https://data.worldbank.org/indicator/NY.GDP.TOTL.RT.ZS

Consumption Final consumption
expenditure (% of GDP)

World
Development
Indicators (WDI)

https://data.worldbank.org/indicator/NE.CON.TOTL.ZS

Domestic
Credit

Domestic credit to private
sector (% of GDP)

World
Development
Indicators (WDI)

https://data.worldbank.org/indicator/FS.AST.PRVT.GD.ZS

Trade Freedom Trade Freedom Score The Heritage
Foundation

https://www.heritage.org/index/explore

GDP Growth GDP growth (annual %) World
Development
Indicators (WDI)

https://data.worldbank.org/indicator/NY.GDP.MKTP.KD.ZG

Table 7
Test of multicolinearity

Variable VIF 1/VIF   Variable VIF 1/VIF   Variable VIF 1/VIF

lnATMs 2.26 0.441921   lnBranches 1.46 0.682979   lnLoans 6.06 0.165056

CON 1.97 0.5078   CON 1.77 0.565482   CON 1.77 0.564129

DC 1.55 0.647158   DC 1.44 0.696305   DC 5.96 0.167683

GDP 1.15 0.865859   GDP 1.12 0.896832   GDP 1.12 0.896022

LF 1.27 0.786019   LF 1.52 0.660063   LF 1.43 0.70066

NRR 1.58 0.633154   NRR 1.52 0.656326   NRR 1.52 0.656976

TF 1.75 0.571464   TF 1.39 0.717622   TF 1.24 0.806576

Mean VIF 1.65     Mean VIF 1.46     Mean VIF 2.73  

Table 5 illustrates the results of the baseline model using �xed effects estimation techniques where the control variables are identical.
Instead of our main dependent variable GII, the study uses GDI (Column 1–3) and political empowerment (column 4–6) as an
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independent variable. Moving from columns 1 to 6, it is observed that the indicators of �nancial inclusion have strong positive effects
on GDI and the political empowerment of women. All the results are as our expectation and statistically signi�cant at a 1% level
indicating that more geographical outreach of automated teller machines, commercial banks outlets and access to loan facilities not
only help to improve the gender development but also enhance the political empowerment of females in the developing nations. These
�ndings are in support of our baseline �xed effects model results (Table 5). The study does not �nd any statistically signi�cant
relationship to describe the impact of GDP on GDI and the political empowerment of females. But the addition of females to the total
labor market has a strong positive relationship with both dependent variables. We �nd the freedom to execute international trade does
not have signi�cant positive effects on women’s political empowerment but it signi�cantly facilitates women empowerment by
increasing of gender development index. As natural resources rent increases gender disparities, so the negative impact of this control is
expected and signi�cant at 1% level to GDI and political empowerment indicators. Therefore, the study can conclude that �nancial
inclusion helps to diminish gender inequality, assists to improve gender development and empower women’s political engagement.

7 Conclusions
This study brings to light the relationship between �nancial inclusion and women empowerment and contributes to the literature that
more access to the �nancial premises and services reduces gender disparities, promotes women empowerment that would help
developing countries to achieve SDGs, particularly SDG 5. This paper uses three indicators of �nancial inclusion such as access to
ATMs, access to bank branches and access to loans from the Financial Access Survey, IMF database and tests the link between each
of them and gender inequality index in �xed effects and difference generalized method of moment (GMM) speci�cation for the
balance panels of a total 50 developing countries over the period 2005–2017. The empirical results reveal that different indicators of
�nancial inclusion have statistically signi�cant and negative effects on the gender inequality index. These empirical �ndings are also
robust using different alternative dependent variables and methods of estimation. The study uses the gender development index and
political participation of women as the dependent variable and gets signi�cant positive effects of �nancial inclusion. The difference
generalized method of moment (GMM) estimation result con�rms the robustness of the �ndings once again with controlling the
country heterogeneity, autocorrelation, and endogeneity issue. Thus, �nancial inclusion reduces the gender gap; improve gender
development and political empowerment of women. Targeting more women's involvement in access to the use of bank’s ATMs, outlets
and credit facilities can be an excellent strategy for women empowerment.

The important policy implication of this study is that developing countries are likely to obtain extensive bene�ts from the inclusion of
more female people to banking channels towards achieving the SDGs. This also helps regulatory authorities and the government to set
up an appropriate legal and regulatory framework in support of women-centric �nancial inclusion policies. Moreover, women targeted
�nancial education programs, gender-responsive �nancial strategies, and customized product sales and promotion policies are
effective strategies for women empowerment. This study would bene�t from considering more gender-speci�c disaggregated data on
�nancial inclusion which are currently not available for long-run impact analysis on women empowerment (Global Findex database of
World Bank only consist of data for three years). The availability of disaggregated data would offer the possible scope for future
empirical analysis in this �eld on both single country and cross-country perspective.

Appendix
Appendix A: Sample Country List

Albania, Algeria, Azerbaijan, Bangladesh, Benin, Bolivia, Botswana, Burundi, Cambodia, Cameroon, China, Colombia, Costa Rica,
Dominican Republic, Ecuador, El Salvador, Georgia, Ghana, Guatemala, Honduras, India, Indonesia, Iran, Islamic Rep., Jamaica, Jordan,
Kenya, Kyrgyz Republic, Malawi, Malaysia, Mauritius, Mexico, Moldova, Mongolia, Mozambique, Namibia, Nepal, Nicaragua, Niger,
Pakistan, Peru, Philippines, Rwanda, Senegal, Serbia, South Africa, Thailand, Tunisia, Turkey, Uganda, Ukraine.

Appendix B

See Table 6

Table 6 Sources of data

Appendix C
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See Table 7

Table 7 Test of multicolinearity
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Figures

Figure 1

FI (access to ATMs), GII and GDI, 2005-2017
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Figure 2

FI (access to bank branches), GII and GDI, 2005-2017

Figure 3

FI (access to loans), GII and GDI, 2005-2017


