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Introduction: Importance of FI for women

• Financial inclusion (FI) for vulnerable populations, espl. women, is
critical for achieving gender equality, women empowerment, and
thereby, inclusive growth (Corrado & Corrado, 2017).

• Research has shown--Women are less likely than men to hold
accounts, avail credit, or access insurance facilities owing to barriers
in accessing services from financial intermediaries (Demirguc-Kunt et
al., 2015, 2018)

• It reduces productivity and welfare of an economy
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Fintech and gender

• In the context of empowering women financially, leveraging digital infrastructure 
is of paramount importance.

• Women often have limited mobility owing to societal and familial constraints, and 
fintech services can provide them greater control over their financial resources.

• Allow women to become entrepreneurs and economically empowered to start and 
run businesses, which in turn can aid in their development and overall 
empowerment.

• Different economies however experience different levels of FI for women.
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Measuring Digital gender based FI

• First step towards addressing an issue is to measure it

• Large number of FI indices but much less focusing on gender, esp 
focusing on digital index

• A few indices created has certain shortcoming including 
methodological (one component of FI, Simple average, Limited 
economies)
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Why construction of an index 
necessary: Cross economy Aspect
• Financial exclusion differs across economies (144 economies)

• Our analysis showed that female participation in the financial system varies 
with the income level of a country. For instance, 85 % of women made or 
received digital payments in high-income economies, while it was only 
about 19% in low-income economies.

• Importantly, within the low-income economies too, there are wide 

variations. For example, percentage of women that had saved at a financial 

institution was about 26% in Ethiopia, whereas it was as low as 1% in 

Afghanistan.
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Relation between overall development and FI

• Quantifying the gender gap between men and women in several spheres has been

attempted through the use of certain indices, including the Gender Development

Index (GDI) (United Nations Development Programme, 2018), the Gender

Inequality Index (GII) etc.

• However, the link between these indices and gender-based financial inclusion

indices, esp. digital index is not studied in the extant literature.

• (Given that in the modern era, financial services are increasingly reliant on digital

infrastructure).
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A Brief review of literature

• A few approaches have been adopted towards studying this gap between the 
genders in financial inclusion. For example, Fanta (2016) uses descriptive 
statistics and a binary logistic regression model to capture the effect of 
gender on access to savings, credit, education, and income levels.

• On the other hand, Botric and Broz (2017) used Fairlie decomposition to 
identify and decompose the gender gap in financial inclusion in Central and 
South-Eastern Europe using World Bank data.

• Several IMF papers

• However, these scholars only look at the individual components of financial 
inclusion – such as having a savings bank account or access to credit

• Do not provide any aggregated measure of the disparities between men and 
women in this area across all economies.
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A Brief Review

• Researchers have developed indices to measure FI in general (Sharma
2008, 2011) as well as gender based FI

• Looked that its relation with HDI (Josephine Ofosu‐Mensah Ababio,
2021)
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Research gaps

• Gender-based indices are few

• Looks at financial infrastructure –such as no. of bank branches

• Methodological shortcomings

• Linkage between how FI for women depend on overall gender
development

• -------------------------------------------------------------------------

• We look at the actual usage and try to determine how they depend
on infrastructure
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Theoretical View

• Theoretical relation between FI and other related macro variables such as
GDP and inequality has been studied. (Banerjee and Newman, 1993);
Ghatak and Jiang (2002)).

• Positive with GDP and negative with inequality. Considers entrepreneurship
as causal mechanism linking FI and development

• King Herhard et al (2022) argues linking FI and human capital
accumulation.

• , Growth to Finance              Finance does not cause growth; finance
responds to changing demands from the “real sector”. (Joan Robinson,
1952)

• But no theory based on gender specificities.
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Our Argument on usage of financial services

• We combine these two theoretical strands by perceiving demand and
supply sides to the problem.

• Demand side: Gender and FI operate—through 3 channels : Need ,
Awareness (financial literacy) and trust (perceived benefits).

• Thus  increase in income or education plays critical role for generating
this demand.

• Supply side: Accessibility to financial services (digital services—in
remote areas), technology penetration, reducing crowding out effect
through technology.
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Contribution of the paper

• First, we measure the financial inclusion index based on a 
nonparametric approach of the PCA method.

• We calculate it for 144 different economies for the years 2011, 
2014, and 2017 using the Global Findex database (see Demirgüç-Kunt 
et al., 2018).

• This helps us to investigate the performance of different economies 
over the years in ensuring financial inclusion of women. : Across 
economy comparison, within country over time

• Secondly, recognizing the importance of actual usage of financial 
services, rather than mere availability, our construction of GFII and 
GDFII takes into account the usage aspect.
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Contribution of the paper

• Thirdly, we link our measurement of the financial inclusion index with
GDI and GII.

• Fourthly, we investigate the relevant determinants of GDFII using
supply and demand side factors discussed.

• In this regard, we consider several important indicators pertaining to
women such as life expectancy at birth, mean years of schooling, per
capita income, share of seats in parliament, and labour force
participation rate for this purpose.
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•Economy classification
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Relation between GII and FI
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Relation between GDI and FI
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GDI vs Overall Gender FI
Low GFII Medium GFII High GFII

Low GDI North Africa (except Sudan, 

Ghana)

Central Africa (except Gabon, 

Uganda, Kenya)

Afghanistan

Pakistan

Iraq

Bangladesh

Bolivia

Ghana, Uganda and Kenya

Bosnia and Herzegovina

Turkey

Saudi Arabia and Bahrain

India and Nepal

Cambodia and Indonesia

Iran

Rep. of Korea

Medium 

GDI

Mexico

Central America ( El Salvador and 

Nicaragua)

Ecuador and Peru

Central and Southern Africa 

(Congo, Rwanda, Malawi, Zambia, 

Botswana, Madagascar)

Azerbaijan

Uzbekistan

Central America (Guatemala, Costa Rica, Honduras) 
Chile

Paraguay

South Eastern Europe (Albania, Armenia, Georgia, 

Greece, Serbia, Montenegro)

Central Asia (Kyrgyz Republic, Tajikistan)

PRC
Myanmar, Lao PDR
Sri Lanka and Mauritius

Central Europe (except Switzerland) 
United Kingdom

United Arab Emirates

Japan

Malaysia

Hong Kong, China
Oceania (Australia and New Zealand)

High 

GDI

Bulgaria South America (except the eastern countries, Paraguay 

and Uruguay, and Guyana)

The Carribbean (Dominican Republic and Trinidad & 

Tobago)

South Africa

Eastern Europe (Ukraine, Hungary, Romania) 
Kazakhstan

Viet Nam

The Philippines

North America

Uruguay

Namibia

Western Europe 
Scandinavia

North Eastern Europe 
The Balkans

Russian Federation and 

Mongolia Thailand
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GDI vs Digital FI
Low DFSAI Medium DFSAI High DFSAI

Low GDI North Africa (Algeria, Libya, 

Egypt etc.)

Central Africa (Congo Dem. Rep, 

Central African Republic)

Ethiopia and Mozambique

Iraq

South Asia (India, Pakistan, 

Afghanistan, Nepal, Bangladesh)

Bolivia

Senegal, Ghana and Gabon

East Africa (Uganda, Kenya, Tanzania, Zimbabwe) 
Saudi Arabia

Turkey

Bosnia and Herzegovina

Southeast Asia (Cambodia and Indonesia)

Iran

Bahrain

Rep. of Korea

Medium

GDI

Central America (Guatemala, El 

Salvador and Nicaragua)

South American North East 

(Ecuador and Peru)

South and Central Africa

(Congo, Rwanda, Malawi, 

Madagascar)

Albania

Central Asia (Azerbaijan and 

Uzbekistan)

Mexico, Costa Rica and Paraguay Zambia 
and Mauritius

Eastern Europe (Montenegro, Serbia) 
Armenia and Georgia

Mediterranean (Greece and Macedonia) 
Central Asia (Kyrgyz Republic and Tajikistan) 
Sri Lanka

Malaysia

Chile

Central Europe (Austria, Belgium, Germany, 

Luxembourg, Malta, Italy, Netherlands) 
United Kingdom

United Arab Emirates

Japan, PRC, and Hong Kong, China
Ocenia (Australia and New Zealand)

High GDI Panama Carribbean (Dominican Republic, Trinidad and 

Tobago)

South America (Venezuela, Colombia, Brazil, 

Argentina)

South Africa and Namibia

Eastern Europe (Bulgaria, Hungary, Moldova, 

Romania) and Kazakhstan

Thailand and Viet Nam
The Philippines

North America (Canada and the United States) 
Uruguay

Western Europe (France, Spain, Portugal, Ireland) 
Eastern Europe (Poland, Ukraine, Belarus, Croatia) 
The Balkans and Scandinavia

Russian Federation, Mongolia, Cyprus, Kuwait 
and Singapore
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Construction of Index: Methodological Details

Based on the PCA, we calculate the appropriate weights and postulate that the latent variable is linearly

determined as follows:

𝐹𝐼𝐼𝑖 = 𝑤1𝐷𝐹𝐼𝐼𝑖 + 𝑤2𝐶𝐹𝐼𝐼𝑖 + 𝑒𝑖 (1)

where 𝐹𝐼𝐼𝑖 is the Overall Financial Inclusion Index in country i; 𝑤1 and 𝑤2 are the relative weights of the two

sub-indices; 𝑒𝑖 is the variation due to error.

DFII and CFII are computed as follows:

𝐷𝐹𝐼𝐼𝑖 = 𝛼1𝑋1𝑖 + 𝛼2𝑋2𝑖 + 𝛼3𝑋3𝑖 + 𝛼4𝑋4𝑖 + 𝛼5𝑋5𝑖 + 𝛼6𝑋6𝑖 + 𝑢𝑖 (2)

𝐶𝐹𝐼𝐼𝑖 = 𝛽1𝑋7𝑖 + 𝛽2𝑋8𝑖 + 𝛽3𝑋9𝑖 + 𝜗𝑖 (3)

• OFII : Overall FI index; DFII: Digital financial service usage index

• CFII: Conventional financial service usage index (CFII)
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Contd…

Variables Indicators

Male Female
Digital financial service usage index (DFII)

X1
Used the internet to pay bills or to buy something online in 
the past year, male (% age 15+) 

Used the internet to pay bills or to buy something online 
in the past year, female (% age 15+)

X2 Debit card ownership, male (% age 15+) Debit card ownership, female (% age 15+) 

X3
Borrowed from a financial institution or used a credit card, 
male (% age 15+) 

Borrowed from a financial institution or used a credit 
card, female (% age 15+) 

X4
Used a mobile phone or the internet to access an account, 
male  (% age 15+)   

Used a mobile phone or the internet to access an 
account, female  (% age 15+)   

X5 Credit card ownership, male  (% age 15+) Credit card ownership, female  (% age 15+) 

X6
Made or received digital payments in the past year, male  
(% age 15+)

Made or received digital payments in the past year, 
female  (% age 15+)

Conventional Financial Service usage Index (CFII)

X7
Financial institution account, male (% age 15+) Financial institution account, female (% age 15+)

X8
Saved at a financial institution, male (% age 15+) Saved at a financial institution, female (% age 15+)

X9
Borrowed from a financial institution, male (% age 15+) Borrowed from a financial institution, female (% age 15+)

21

Source: The Global Findex database 2017

Note:1.  Variables X1, X3, X4, and X6 are not available for 2011

2.  Variable X4 is not available for 2014 

Table 1: Explanation of variables considered for the measurement of different financial indices for different years



Contd………….

PCA Methodology

The FII is computed by estimating a two-stage PCA:

• - The first stage of PCA: Estimation of the two sub-indices: DFII and CFII and the parameters (α and β) in the system of

equations (2) and (3). We estimate them using the principal components as linear functions of the independent variables. These

two sub-indices are computed for males and females separately.

• - The second stage of PCA: By considering the same procedure as in the first stage, we estimate the weights of the two sub-

indices and combine them we arrive at the FII index for males and females separately.

To present the computation procedure of GFII we now introduce the notations 𝐹𝐼𝐼𝑖
𝑚 and 𝐹𝐼𝐼𝑖

𝑓
that represent overall FII for male

and female respectively.

𝐺𝐹𝐼𝐼𝑖 =
𝐹𝐼𝐼𝑖

𝑓

𝐹𝐼𝐼𝑖
𝑚 ×

𝐹𝐼𝐼𝑖
𝑓
+𝐹𝐼𝐼𝑖

𝑚

2
(4) GFII: Gender-based FII

Based on data availability, we have calculated 𝐺𝐹𝐼𝐼𝑖 for the years 2011, 2014 and 2017, separately.

Estimated FII index for Women

To ensure that the scale on which the indicators are measured is consistent, we normalize the indicators for each index before

applying the PCA factoring by using the following formula;

• 𝐷𝑖𝑚𝑒𝑛𝑠𝑖𝑜𝑛 𝑖𝑛𝑑𝑒𝑥𝑖 =
𝑋𝑖 −𝑋𝑚𝑖𝑛

𝑋𝑚𝑎𝑥−𝑋𝑚𝑖𝑛
(5)
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Male Female

Component Eigenvalue Difference Proportion Cumulative Eigenvalue Difference Proportion Cumulative

DFII

Comp1 5.14996 4.73945 0.8583 0.8583 5.16089 4.73977 0.8601 0.8601

Comp2 0.41051 0.12685 0.0684 0.9267 0.421118 0.16722 0.0702 0.9303

Comp3 0.283652 0.19666 0.0473 0.974 0.25389 0.16181 0.0423 0.9727

Comp4 0.08699 0.05090 0.0145 0.9885 0.092074 0.05135 0.0153 0.988

Comp5 0.036081 0.00327 0.006 0.9945 0.040688 0.00935 0.0068 0.9948

Comp6 0.03281 . 0.0055 1 0.031337 . 0.0052 1

CFII

Comp1 2.30917 1.79071 0.7697 0.7697 2.25679 1.67474 0.7523 0.7523

Comp2 0.518465 0.34610 0.1728 0.9425 0.582051 0.42089 0.194 0.9463

Comp3 0.172364 . 0.0575 1 0.161156 . 0.0537 1

FII

Comp1 1.92882 1.85765 0.9644 0.9644 1.88584 1.77168 0.9429 0.9429

Comp2 0.071175 . 0.0356 1 0.114159 . 0.0571 1
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Source: Calculated by the authors

Table 2: Principal Components Estimates for different financial indices for 2017



Top 20 Economies in 2017
Lowest 20 Economies in 2017 Highest positive differences 

from 2014 to 2017 
Highest negative differences 
from 2014 to 2017

New Zealand Guinea Turkey Bulgaria
Norway Egypt, Arab Rep. Lesotho Lao PDR
Canada Tunisia Tajikistan Paraguay
Australia Nigeria Armenia Ecuador
United States Sierra Leone Haiti South Africa
Luxembourg Congo, Dem. Rep. Namibia Mauritania
Israel Mauritania India El Salvador
Sweden Ecuador Libya Botswana
Finland Cote d'Ivoire Myanmar Brazil
Denmark Madagascar Russian Federation Mexico
Korea, Rep. of Algeria Nepal Nicaragua
Germany Iraq Georgia Panama
United Kingdom Niger Moldova Uzbekistan
Singapore Mali Poland West Bank and Gaza
Taipei,China West Bank and Gaza Macedonia, FYR Slovak Republic
Belgium Chad Burkina Faso Bangladesh
Switzerland Afghanistan Tunisia Nigeria
Netherlands Pakistan Senegal Cote d'Ivoire
Ireland Bulgaria Belarus Japan
Estonia Lebanon Trinidad and Tobago Hungary
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Table 3: Ranking of economies based on GFII

Source: Authors



Table 4: Determinants of Gender based FI
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VARIABLES Dependent variable 
GFII GDFII GFII GDFII

FGLS IV-2SLS

Female life expectancy at birth (leb_f) 0.00787** 0.0201*** 0.00996 0.0113
(0.00350) (0.00638) (0.0117) (0.0131)

Female mean years of schooling (mys_f) 0.0732*** 0.126*** 0.0814*** 0.155***
(0.00821) (0.0162) (0.0262) (0.0366)

Gross national income per capita for 
female (gnp_f)

5.96e-05*** 0.000103*** 7.00e-05*** 0.000113***
(1.63e-06) (3.68e-06) (6.48e-06) (8.55e-06)

Share of seats in parliament for female 
(perliament_f)

0.00766*** 0.00960*** 0.00593 0.00845
(0.00114) (0.00226) (0.00392) (0.00541)

Labour force participation rate for female 
(lpr_f)

0.00986*** 0.00942*** 0.00808*** 0.00539
(0.000554) (0.00177) (0.00311) (0.00385)

Total fertility rate (tfr) -0.00834 0.233*** 0.0458 0.270***

(0.0214) (0.0333) (0.0610) (0.0734)

Percentage of urbanization (urban) -0.00323*** 0.000486 -0.00567* -0.00433
(0.000698) (0.00122) (0.00306) (0.00406)

Number of commercial bank branches 
per 100,000 adults (bank_bran)

0.00228* 0.000940 0.00344 0.00593
(0.00118) (0.00255) (0.00492) (0.00533)

Number of ATMs per 100,000 adults 
(atm)

0.00648*** 0.0108*** 0.00538*** 0.0105***
(0.000403) (0.000859) (0.00127) (0.00190)

Constant -2.837*** -5.803*** -3.002*** -5.178***
(0.292) (0.507) (1.042) (1.226)

Wald chi2/ R2 28534.54*** 6050.42**** 0.776 0.828
Observations/ Number of countries 244/ 129 245/129 244 245

Standard errors for FGLS and Robust standard errors for IV-2SLS in parentheses

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



• Among the high-income economies, Trinidad and Tobago, Portugal, 
Singapore, and the United Arab Emirates show higher progress in 
female financial inclusion.

• In contrast, the Slovak Republic, Japan, Hungary, Greece, and Ireland 
show lower progress from 2011 to 2017.

• This indicates that there is a variation in female 
financial inclusion within and between developed and 
developing countries.
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Conclusions and Policy  Implication
➢We observe that similar levels of GDI values of economies are associated 

with significantly different levels of financial inclusion for women.

➢A strong negative correlation was observed between GFII and GII (-0.8),
which shows that higher gender inequality is associated with lower financial
inclusion for women.

➢. Similarly, the observed positive association (r2 =0.56) between GFII and
GDI indicates that higher realization in the basic dimensions of human
development for females promotes higher female financial inclusion.

➢The results show that the GII components (reproductive health, political,
labour market participation, and higher education) have more compatible
relations than the GDI components (longevity of life, basic education, and
income per capita) with the financial inclusion of women.
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Conclusions and Policy  Implication

➢Women's empowerment in terms of political and labour market
participation and higher education levels make a significant difference in
achieving women's financial inclusion.

➢ Results indicate that a 10 percent increase in female mean years of
schooling increases women’s financial inclusion by 0.8%.

➢Programmes should be put in place to enhance the financial literacy of
women for the usage of the internet, credit cards, mobile phones for digital
payment, and internet-based access to financial institutions.
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Conclusions and Policy  Implication

• Our study suggests that India is one of the economies progressing towards a 
higher level of financial inclusion for women. The Pradhan Mantri Jan Dhan 
Yojana is a massive financial inclusion programme in India that was 
introduced by the government on 15 August 2014. It could be a lesson for 
other countries.

• Uruguay, Mongolia, and Bulgaria rank better in CFII but lower in DFII. 
Given the mobility restrictions women face, these countries may pay 
attention to digital financial inclusion of women which are at par with their 
performance in conventional mode based inclusion.
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Conclusions and Policy  Implication

• To enhance financial inclusion for women, a holistic gender development
approach that includes higher educational attainment, per capita income,
labour force participation, and political participation is essential.

• The better financial infrastructure in terms of a higher number of bank
branches and more importantly better availability of ATMs further aids
women to access financial services.
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Thank you 
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Results 

Variable

Male Female

Mean Std. Dev. Min Max Mean Std. Dev. Min Max

X1 29.6 26.5 0.8 91.7 25.8 26.0 0.1 88.6

X2 47.2 30.7 1.7 98.8 41.5 32.0 1.3 99.5

X3 25.9 19.0 3.3 83.1 21.9 18.5 1.4 82.6

X4 28.1 22.1 0.6 85.6 23.4 21.5 0.3 84.6

X5 20.8 21.3 0.0 81.4 17.6 20.8 0.0 83.6

X6 57.5 26.8 8.0 99.6 50.6 29.7 4.1 100.0

X7 61.6 27.8 11.2 100.0 55.3 30.7 5.1 100.0

X8 25.7 19.9 2.0 81.1 21.8 19.7 0.6 77.6

X9 13.6 7.5 1.7 39.5 10.9 6.8 1.0 32.5
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Note: The calculation is based on a sample of 143 economies.

See Table 1 for variable definition

Source: Calculated by authors

Table 2: Descriptive statistics of the variables used to measure the OFII in 2017
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Male Female

Variable Comp1 Unexplained Comp1 Unexplained
DFII

X1 0.4261 0.06503 0.4248 0.06879
X2 0.4059 0.1513 0.4116 0.1257
X3 0.4084 0.1411 0.4025 0.1639
X4 0.3754 0.2742 0.3818 0.2476
X5 0.4118 0.1267 0.4079 0.1413
X6 0.42 0.09168 0.4195 0.09177

CFII
X7 0.6068 0.1497 0.6121 0.1545
X8 0.6022 0.1625 0.613 0.1519
X9 0.5187 0.3786 0.4996 0.4368

FII
DFSUI 0.7071 0.03559 0.7071 0.03526
CFSUI 0.7071 0.03559 0.7071 0.03526

Source: Calculated by the authors

Table 4: Scoring coefficients for orthogonal varimax rotation (Weights) for 2017




