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Abstract 
The research aims to study the impact of fintech in promoting the 
achievement of financial inclusion. The study analysis the reality of 
the fintech and financial Inclusion with a report. And using panel 
data for high, middle and low income countries, during the period 
from 2010-2021, through application of Pooled Ordinary Least 
Squares (Pooled OLS). The study found that Fintech plays an 
effective role in achieving financial inclusion by the theoretical 
analysis and by the estimation by using three financial inclusion 
indicators Automated Teller Machines Numbers (ATMs), 
commercial bank branches per 100,000 adults) (FICBB), and credit 
provided by the financial sector to the private sector % GDP 
(FICFS), and two financial technology indicators subscribers to 
mobile networks (MNS), account holders with Mobile phone 
usage (MAU). 
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Introduction: 
Financial technology, or fintech, has had a significant impact in promoting 

financial inclusion in the world countries over the past decade. Fintech 
innovations have provided access to financial services for underbanked and 
unbanked populations, who previously lacked access to traditional banking 
systems. These advancements include mobile banking, digital payments, peer-
to-peer lending, and crowdfunding. 

As a result of these developments, financial inclusion has improved in the 
globally, with an increase in the number of people who have access to basic 
financial services. For example, the use of mobile banking has increased 
significantly, allowing people to make transactions and access financial services 
using their mobile phones, even in rural areas where access to banks is limited. 

Additionally, fintech has created new opportunities for entrepreneurship and 
small business growth, as access to finance has become easier and more 
accessible through digital platforms. This has helped to drive economic growth 
and create jobs in the region.   

In recent years, fintech has become an increasingly popular way to provide 
financial services to those who may have previously been excluded. Fintech 
companies are developing innovative technologies to make financial services 
more accessible, efficient, and secure. This has resulted in a decrease in the cost 
of financial services, as well as an increase in financial inclusion, this research 
aims to study the impact of financial technology on enhancing financial inclusion 
in low-, middle-, and high-income countries during the period from 2020 to 
2010. The research aims to explore the role of financial technology in increasing 
access to financial services, reducing the cost of financial services, addressing the 
issue of lack of trust in traditional financial institutions, and providing innovative 
solutions to meet the unique financial needs of disadvantaged populations. The 
research aims to provide insights and evidence to support the hypothesis that 
financial technology has an important role in achieving financial inclusion in 
countries around the world. 

The study structure is divided into: 

– General framework of the study 
– Concept and dimensions of financial inclusion 
– Concept and development of financial technology 
– Study results 
– Challenges of financial inclusion and financial technology. 
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Research Problem: 
Financial technology, or fintech, has emerged as an important driver of 

financial inclusion and economic growth in countries over the past decade. 
Despite the region’s wealth and technological advancements, many individuals 
and businesses still lack access to basic financial services, such as savings and 
lending. This lack of access to financial services can limit economic 
opportunities and perpetuate poverty. Given the importance of fintech and the 
world’s view of it as a tool for achieving financial inclusion, the different 
circumstances of countries around the world in achieving financial inclusion, and 
the different levels of technology in those countries. This research aims to study 
the impact of fintech on enhancing financial inclusion in low-income, middle-
income and high-income countries during the period from 2010 to 2020. The 
study aims to assess the extent to which fintech innovations have contributed to 
increasing access to financial services for the unbanked or underbanked 
population, and how they have affected the regional economic growth of a 
number of countries, which are classified as middle-income, low-income and 
high-income countries, during the period (2010-2020). Research Questions: 

Main Question: 
What is the impact of FinTech on financial inclusion in low-, middle-, 

and high-income countries? 

Sub-questions: 
1- How has the adoption of FinTech innovations impacted access to financial 

services for the unbanked or underbanked population in low-, middle-, and 
high-income countries? 

2- Have FinTech innovations increased financial literacy and understanding of 
financial services among the unbanked or underbanked population in low-, 
middle-, and high-income countries? 

3- What challenges have arisen in implementing FinTech solutions in low-, 
middle-, and high-income countries? And how have they been addressed? 

4- How has the regulatory environment in low-, middle-, and high-income 
countries impacted the growth and adoption of FinTech solutions to 
enhance financial inclusion? 

5- To what extent do fintech indicators based on mobile phone subscribers 
and account holders affect the variables of financial inclusion, number of 
ATMs, commercial bank branches per 100,000 populations, credit provided 
by the financial sector to the private sector, and credit provided by the 
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financial sector to the private sector as a percentage of GDP during the 
period under study for the selected countries? 

To explain the effects of using financial technology to achieve financial 
inclusion through indicators of financial inclusion and financial technology. We 
will present some of the previous studies for this. 

Previous Studies: 
Previous studies on the impact of fintech in promoting financial inclusion 

have shown mixed results. Some studies have found that fintech has had a 
positive impact on financial inclusion, while others have found that the impact 
has been limited. 

Studies that have found a positive impact of fintech on financial inclusion 
have shown that fintech has expanded access to financial services, particularly 
for underserved populations such as low-income individuals, women, and rural 
areas. Fintech has also been found to increase financial literacy and help build 
trust in formal financial services, which can help to promote financial stability 
and economic growth. 

On the other hand, studies that have found a limited impact of fintech on 
financial inclusion have highlighted challenges such as low levels of financial 
literacy, a lack of digital infrastructure in some areas, and a lack of regulatory 
support for fintech companies. These challenges can make it difficult for fintech 
to reach its full potential in promoting financial inclusion. 

The role of fin in achieving financial inclusion, a study in a group of Arab 

countries for the period (2014-2018)  ،(2020)جاسم  

This study investigated the role of fintech in achieving financial inclusion for 
a group of Arab countries, and this study tested the feasibility of using financial 
technology in achieving financial inclusion in each of the (United Arab Emirates, 
Saudi Arabia, Kuwait, Iraq, Jordan, Lebanon), And that was during the period 
(2014-2018), and the study concluded that financial technology works to achieve 
financial inclusion during the study period in the sample applied to a number of 
Arab Gulf countries. 

Fintech as a mechanism to enhance financial inclusion in the Arab world - a 

case study in the Middle East and North Africa (2020 دحمان، و زهرة) 

This study aimed to analyze the financial inclusion index in the Arab world, 
especially the countries of the Middle East and North Africa, and to identify the 
most important fintech companies in the Middle East and North Africa, the 
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extent of the ability of these companies to provide new and innovative financial 
services in those countries, based on an analytical study According to these 
indicators, based on indicators issued by the Arab Monetary Fund and the Union 
of Arab Banks, the study concluded that the Arab countries record the lowest 
levels of financial inclusion in the world, as only 37% of adults in the Arab 
countries have bank accounts, or about 160 million Arabs or 63 % are excluded 
from financial services, despite the concentration of financial technology 
companies in the Gulf countries. 

Financial technology and its role in promoting financial inclusion in the Arab 

world.  ،(2021)مرزق و زيان  

This study aims to analyze and classify indicators of financial inclusion, as 
well as to identify the reality of fintech in the Arab world. The descriptive 
analytical approach was relied on for data and indicators issued by international 
institutions such as the Arab Monetary Fund and the Union of Arab Banks. The 
study reached a set of results, the most important of which is The Arab region 
records the lowest levels of financial inclusion in the Arab world, with the 
exception of the Gulf countries, which record acceptable levels. The level of 
financial culture varies from one Arab country to another, as there are various 

initiatives to promote the spread of financial inclusion in the Arab world. 

(Telukdarie & Mungar, 2023)  The impact of digital financial technology 

on accelerating Financial inclusion in developing economies.  

This study dealt with some illustrative evidence that financial inclusion 
enhances the economic situation of countries and has a positive impact on the 
economies of developing countries, especially African countries, and the use of 
digital financial technology, especially artificial intelligence(AI), is a powerful tool 
to help individuals in developing countries to access the required financial 
services and Hence, achieving financial inclusion. This is done through the use 
of quantitative and qualitative analysis by analyzing the literature and developing 
a systems dynamics model. The system dynamics model approach is used to 
identify the main drivers or constraints within the economies of developing 
countries that can hinder or help these economies towards achieving financial 
inclusion. 

Overall, previous studies suggest that while fintech has the potential to play 
a significant role in promoting financial inclusion, the impact of fintech on 
financial inclusion is likely to vary depending on the specific context and the 
measures put in place to address the challenges 
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As we show in the previous studies they didn’t addressed what this research 
tends to study. The impact of fintech in promoting the achievement of financial 
inclusion in the Arab countries in the sample required to be tested through 
indicators for each of the financial inclusion and the fintech. Which raises a 
number of main and sub questions? 

Research hypotheses: 
This research is based on the following hypothesis: "Fintech plays an effective 

role in achieving financial inclusion." 

This hypothesis is divided into four assumptions: 

1- Increased access to financial services through Fintech leads to greater 
financial inclusion 

2- Fintech helps to reduce the cost of financial services, making them more 
affordable for underserved populations 

3- Fintech helps to address the issue of lack of trust in traditional financial 
institutions 

4- Fintech provides innovative solutions to meet the unique financial needs 
of underserved populations. 

1. Financial Inclusion  
Financial inclusion refers to efforts to make financial products and services 

accessible and affordable to all individuals and businesses, regardless of their 
personal net worth or company size. It means that individuals and businesses 
have access to useful and affordable financial products and services that meet 
their needs – transactions, payments, savings, credit and insurance – delivered in 
a responsible and sustainable way.  

There are many concepts of financial inclusion, as some define it as the ability 
of individuals to access financial services, while other studies define it as 
providing sustainable and rational financial services to individuals, or the 
provision of services. Financial inclusion is of high quality with a commitment 
to protecting users of these services, while the World Bank (World Bank WB) 
defines financial inclusion, according to its report issued for the year 2014, as 
“the percentage of the population using financial services out of the total 
population.” 

 The Group of Twenty (G20) defined financial inclusion as “promoting the 
access and use of all segments of society, including marginalized and poor 
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groups, to financial services and products that are commensurate with their 
needs so that they are provided to them in a fair and transparent manner and at 
reasonable costs.” 

In light of the increasing global interest in financial inclusion, represented by 
global economic organizations and central banks, those in charge of the Arab 
Monetary Fund have realized its importance, and a regional working group has 
been formed in order to enhance financial inclusion in the Arab countries. And 
the use of all financial services for the various segments of society through 
official channels, including bank accounts, savings, payment and transfer 
services, insurance services, financing and credit services, to avoid some 
resorting to informal channels and means that are not subject to a minimum 
level of control and supervision and at relatively high costs, which leads to 
misuse of needs These are from the financial and banking services.” 

Based on the previous concepts that were put forward, it can be said that 
financial inclusion: It is everyone’s access to financial services at affordable 
prices and of good quality, which specifically targets the poor and low-income 
groups in society and meets their financial requirements. It is also necessary to 
provide such services in a sustainable and continuous manner. In order to 
enhance trust between users of financial services and those in charge of them. 

 
Figure (1): Financial Inclusion Index 

Obstacles to financial inclusion 
Not dealing with banks and financial institutions is closely related to the 

disparity in income levels, and that (75%) of the poor in the world do not have 
dealings with banks because of the high costs and other often burdensome 
requirements in order to open a financial account, and only (25%) of them save 
Adults who earn less than two dollars per day spend their money in licensed 
financial institutions, and although the poor do not have access to financial 
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services to the same extent as people with high incomes, their need for financial 
services is greater, so it can be said that income levels clearly help explain Some 
differences in the use of financial services or not, as the global survey (Findex) 
of the World Bank provides new data on the barriers to financial inclusion based 
on a survey that included a group of adults around the world who do not have 
official financial accounts and the most cited reason for not . 

The presence of an official account is the lack of enough money, at a rate of 
(30%) of the sample size, as shown in Figure (2), while the other reason is the 
presence of a financial account in a financial institution for one of the family 
members, and their percentage was (25%), and this indicates a correlation .The 
individual is indirectly involved in a financial institution, while the other reasons 
can be mentioned in order of importance, which are the high costs of financial 
products and services (23%), the distance between the customer and the bank 
or financial institution (20%), and the lack of the necessary documents in order 
to enter the financial system ( 18% and lack of trust between clients and financial 
service providers from banks and institutions (13%), in addition to religious 
reasons (5%). 

 
Figure (2):  Obstacles to Financial Inclusion 

Source: Global Financial Inclusion (Global Findex) Database, World Bank, Washington 

What is meant by religious reasons are financial products and instruments 
that are compatible with Islamic law, and that can play an important role in 
promoting financial inclusion among the Muslim population, because about 700 
million of the world's poor live in Muslim-majority countries. In recent years, 
there has been a growing interest in financing. Islamic as a tool to increase 
financial inclusion among the Muslim population and increase growth rates and 
get rid of poverty. 

5%

13%

18%

20%

23%

25%

30%

0% 5% 10% 15% 20% 25% 30% 35%

Obstacles to Financial Inclusion

Lack of 

Financial account in a 

High costs of financial 

Distance between the customer and the bank 

the lack of the necessary documents 

Lack of trust between clients and 

Religious reasons



 

The Impact of Fintech in Promoting the Achievement of  
Financial Inclusion (2010-2020) 

IJMER 

 
 

401 

Dimensions of financial inclusion 
It can be said that financial inclusion has different dimensions, namely (access 

to financial services, use of financial services, quality of financial services) and 
each of these dimensions has implications for the relationship between financial 
service providers and their customers, and each has a different role in achieving 
financial inclusion. The three dimensions in the various efforts made to collect 
data related to financial inclusion by the World Bank, the International Monetary 
Fund, and the Global Alliance for Financial Inclusion, and these dimensions can 
be clarified through Table (1). 

The first dimension: - Access to financial services, and it is usually the 
responsibility of the supply side and involves the physical banking infrastructure, 
the availability of bank branches, ATMs and points of sale, or access to digital 
infrastructure, but there are some obstacles that impede access to these services, 
for example, Are there discriminatory practices between individuals and 
institutions with regard to the level of income and the provision of service, and 
do customers know the quality of services provided to them, and here the 
responsibility rests on financial education 

The second dimension: - the use of financial services, which is primarily the 
responsibility of the demand side, which involves the frequency and extent of 
interaction of individuals and institutions with financial services, and if financial 
services are available to the customer, does he use them, for example, if the 
customer has a bank account, and does he perform transactions Withdrawals, 
deposits and payments. 

The third dimension: - the quality of financial services, which is mainly the 
responsibility of the supply side and is intended to provide financial products of 
high quality to meet the needs of users. Quality usually refers to the competitive 
market between the providers of these services, and the role of governments and 
independent bodies is through setting standards that motivate service providers. 
To make their products easy to use, affordable and presented in an effective and 
efficient manner. 

Table (1): Dimensions of  Financial  Inclusion 

T Dimensions The  Description 
1 Access Provides regulated and formal financial services close to customers and 

affordability 
2 The use The actual use of financial services and products and the regularity of 

frequency by the user of these services 
3 The quality Services are well tailored to customer needs and products are 

developed to suit all income levels 
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2. Fintech 
Fintech is a term used to describe the use of technology to improve the 

delivery of financial services. It is a rapidly growing industry that is transforming 
the way financial services are provided to customers. Financial inclusion is the 
process of providing access to financial services to those who historically have 
been excluded from the formal financial system. 

Fintech refers to the integration of technology into offerings by financial 
services companies to improve their use and delivery to consumers. It primarily 
works by unbundling offerings by such firms and creating new markets for them. 
One way fintech works is by safely unlocking financial account data (e.g. 
transactions and account balances) with an app or service that performs an 
action to enhance or enrich that data. Fintech platforms enable users to access 
financial services through their mobile devices or computers. 

Historical Evolution of Fintech 

FINTECH 1.0 (1866-1967) 
Fintech history dates to the 19th century and even before that. In 1860, a 

device called PENTELEGRAPH was developed to verify signatures by banks. 
Historians accept 1866 as the first valid Fintech footprints. This was the year the 
transatlantic cables were setup leading to an era of creating network 
infrastructure & linkages around the world. Setting up of Electronic fund 
transfer through Telegraph & Morse code in 1918 by Fedwire led to first baby 
step in digitalization of money. The two World Wars also saw a new set of coders 
& codebreakers mainly for the military purposes (though this set up the idea of 
coding & future digital development). The publication of book “The Economic 
consequences of Peace” in 1919 is treated as the first thought on the fintech 
driven future. 

Generally, Fintech historians miss one important and life altering event of 
Fintech 1.0 and that is Diner’s Card in 1950. This was first honest effort to make 
your payments cashless and while the beginning was humble and limited to 
restaurants payments. This was followed by introduction of Credit Card by 
Amex in 1958. With introduction of Screen based stock data by Quotron in 
1960, the Financial Market took the huge stride.  

FINTECH 2.0 
Fintech 2.0 is considered to begin with the introduction of ATM machine by 

Barclay’s in 1967. Just the year before in 1966, Telex had replaced Telegraph for 
transferring information across the world; thus heralding an era of connected 
financial transactions & communication. 
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The major fintech growth came in 1971 with setup of NASDAQ as the first 
electronic stock market. It changed the way bidding is done and modernized the 
Initial Public Offering (IPO) process significantly. This is considered as one of 
the most important Fintech development of all times. This was followed by 
introduction of SWIFT in 1973, another revolutionary service standard. The 80’s 
saw the development of electronic trades and online banking systems. Tradeplus 
(E-trade) introduced the E-trade for the first time in 1982. 1983 was the year, 
when Mobile phones were launched for the first time too. The development of 
complex computing systems helped in launching of newer and more dynamic 
processes & products. One major breakthrough was the evolution of E-
commerce during the mid-90’s which made the reliance of digital finance much 
more significant. 1998 saw the launch of PAYPAL, the pioneer of cashless 
payments in years to come. 

The Year 2000 (Y2K) bubble burst and subsequent years saw a rapid 
development of technology in financial sectors, mainly being deployed by the 
traditional banks as a support function to their primary channels. The 2008 
financial crisis led the fundamental change in the outlook towards the Fintech 
sector and the need of innovation led to the real boom that unveiled in the 
coming years. 

FINTECH 3.0 
The 2008 crisis led to the following requirements among others: 

 Post crisis reforms required stricter regulatory compulsions for traditional 
banks and it opened up a new market for smaller players. This was further 
helped by mistrust of public in large financial institutions; and 

 Overall focus of the industry was on cutting down operational cost using 
technology 

These requirements and developments led to a new era of financial services 
and to FINTECH as we know it today. Two major events were development of 
Bitcoin in 2009 as the first cryptocurrency and P2P payment systems in 2011. 
The western world has been churning new developments and hundreds of new 
unicorns since then. RegTech, Digital Lending, InsurTech, Wallets and many 
more segments are seeing growth and innovations on a daily basis. 

FINTECH 3.5 
The year 2014 onwards saw a non-linear rise of two most populous countries 

in Fintech; namely China and India. Devoid of large chains of complex physical 
banking infrastructures, these two countries saw a very fast paced growth in the 
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Fintech sector. This along with Fintech developments in Africa is considered as 
the growth engine for 2014-2018. This is led by SaaS developments like financial 
software by Indian IT companies, M-Pesa in Africa, Payment banks in India, 
and Alipay in China to name a few. The following figure (3) summarizes the 
history of Fintech. 

 
Figure (3):  History of Fintech 

Source: Vivek Agrawal “History of Fintech” Linkden.com/pulse/history-fintech-vivek-agrawal. 
August 27, 2021. 

The Reality of the Fintech and Financial Inclusion: 
Since 2010, more than 55 countries have made commitments to financial 

inclusion, and more than 60 countries have launched or are in the process of 
developing a national strategy.  

At the World Bank Group (WBG), they look at financial inclusion across 
three dimensions – ‘Access, Usage, and Quality’ of financial services.  Fintech 
has the potential to lower costs, while increasing speed and accessibility, allowing 
for more tailored financial services that can scale. 

Financial technology (fintech) has played a significant role in promoting 
financial inclusion by providing access to financial services to underserved 
communities. Here are some numbers to highlight the impact of fintech on 
financial inclusion: 

Over the last decade, 1.2 billion previously unbanked adults gained access to 
financial services, and the unbanked population fell by 35%, primarily boosted 
by the increase in mobile money accounts.  While globally 1.7 billion adults 
remain unbanked, fintech is helping make financial services more accessible to 
an increasing number of people.  As figure (4) shows worldwide account 

https://twitter.com/intent/tweet?text=Over+the+last+decade%2C+1.2+billion+previously+unbanked+adults+gained+access+to+financial+services%2C+and+the+unbanked+population+fell+by+35%25%2C+primarily+boosted+by+the+increase+in+mobile+money+accounts.&url=https://blogs.worldbank.org/psd/fintech-and-financial-inclusion/?cid=SHR_BlogSiteTweetable_EN_EXT&via=worldbank
https://twitter.com/intent/tweet?text=Over+the+last+decade%2C+1.2+billion+previously+unbanked+adults+gained+access+to+financial+services%2C+and+the+unbanked+population+fell+by+35%25%2C+primarily+boosted+by+the+increase+in+mobile+money+accounts.&url=https://blogs.worldbank.org/psd/fintech-and-financial-inclusion/?cid=SHR_BlogSiteTweetable_EN_EXT&via=worldbank
https://twitter.com/intent/tweet?text=Over+the+last+decade%2C+1.2+billion+previously+unbanked+adults+gained+access+to+financial+services%2C+and+the+unbanked+population+fell+by+35%25%2C+primarily+boosted+by+the+increase+in+mobile+money+accounts.&url=https://blogs.worldbank.org/psd/fintech-and-financial-inclusion/?cid=SHR_BlogSiteTweetable_EN_EXT&via=worldbank
https://globalfindex.worldbank.org/
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ownership has reached 76 percent of the global population—and 71 percent of 
people in developing countries. 

Account ownership in developing countries rose from 63% to 71% in the 
past few years due to the increase in access to accounts in dozens of developing 
countries, in stark contrast to the growth experienced from 2011 to 2017, which 
occurred mostly in China or India. 

 
Figure (4): World Account ownership 

Source: Source: Data from database: Global Financial Inclusion https://www.worldbank.globalfindex 

In 2020, the global fintech market was valued at $550 billion. This market is 
expected to grow at a compound annual growth rate of 23.8% from 2021 to 
2028. Fintech companies have helped increase the number of people with access 
to mobile money accounts.  As of 2020, there were over 1.2 billion registered 
mobile money accounts globally. Figure (5) shows the increase in the mobile 
money accounts from 2.06 in 2014 to 10.4 in 2021, this reflect how the fintech 
helped increase the number of people with access to financial services. 
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Figure (5): Mobile Money Accounts 

Source: Data from database: Global Financial Inclusion https://www.worldbank.globalfindex 

Figure (6) the development of the financial account in the different regions 
with high-low-middle income countries. The percent of the low income 
countries has increased from 7% in 2011 to 19% in 2021 that increase due to 
the fintech increase the number of people with access to mobile money accounts 

 
Figure (6): The Development of the financial account  

in high-low-middle income countries. 

Source: Data from database: Global Financial Inclusion https://www.worldbank.globalfindex 
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Digital financial services - including those involving the use of mobile phones 
- have now been launched in more than 80 countries, some of them reaching a 
large scale. As a result, millions of poor, formerly excluded and underserved 
clients are moving exclusively from cash transactions to formal financial services, 
using mobile phones or other digital technology to access these services. 

According to a report by the Global Findex Database, the use of digital 
financial services has increased in developing countries. In 2017, 21% of adults 
in developing countries reported using a mobile money account, up from just 
2% in 2011. In Africa, where traditional banking services are limited, fintech has 
been particularly effective in promoting financial inclusion. The number of 
adults with a mobile money account in sub-Saharan Africa grew from 12% in 
2011 to 21% in 2017, according to the World Bank.  

 
Figure (7): Borrowed Money by Region in 2021 

Source: Data from database: Global Financial Inclusion https://www.worldbank.globalfindex 

In China, where mobile payments are widely used, the number of adults 
without a bank account fell from 557 million in 2011 to 225 million in 2017, 
according to the World Bank. Mobile money has become an important enabler 
of financial inclusion in Sub-Saharan Africa—especially for women—both as a 
driver of account ownership and of account usage through mobile payments, 
saving, and borrowing. 

Between 2011 and 2017, the gender gap in account ownership remained stuck 
at 9 percentage points in developing countries, hindering women's ability to take 
effective control of their financial lives. Countries with high mobile money 
account ownership had less disparity between the sexes. The gender gap in 
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account ownership across developing economies has fallen to 6 percentage 
points from 9 percentage points, where it hovered for many years. In sub-
Saharan Africa, mobile money has greatly increased account ownership, and the 
gender gap in account ownership has narrowed for the first time in the past 
decade. 

The year 2021 saw the long-standing gender gap in developing economies 
decline from 9 percentage points to 6 percentage points. The data now shows 
that 74% of men and 68% of women in developing countries have a bank 
account. Globally, 78% of men and 74% of women had an account, meaning a 
gender gap of 4 percentage points. 

In Figure (8) the present of female account ownership is almost near to the 
present of male and the gender gap reduces from 2017 and 2021 by 4% to reach 
in 2021 only 2% in the world. 

     
Figure (8): World Account Ownership between Female, Male. 

Source: Data from database: Global Financial Inclusion https://www.worldbank.globalfindex 

Global Mobile payment market is estimated to grow with approx.22.25% 
CAGR during the year 2018-2026. The base year considered for the study is 
2017 and forecast period is 2018-2026. The important driver increasing growth 
in the global mobile payment market is the growth in e-commerce. Significant 
growth in e-commerce through online businesses such as online retail shopping, 
recharges, money transfer, and gas refill and so on is giving rise to mobile 
payment. 

49%51%

2021

Account, female (% age 15+)

Account, male (% age 15+)

47%
53%

2017

Account, female (% age

15+)

Account, male (% age 15+)

https://www.worldbank.globalfindex/
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Figure (9): Global Mobile Payment Market Forecast 2018-2026 

Source: https://inkwoodresearch.com/reports/mobile-payment-market/#report-summary 

Governments, private employers and financial service providers can improve 
access to financial services for the 1.4 billion unbanked adults. 

The database reveals a number of opportunities to expand access to the 
unbanked, particularly by leveraging digital payments. Millions of unbanked 
adults received cash payments for wages, government transfers or the sale of 
agricultural commodities. Of these, about 85 million unbanked adults received 
government payments in cash. Digitizing some of these payments could be 
cheaper, and could reduce corruption for the government while integrating the 
beneficiaries into the formal financial system.  

And we already have evidence that this is working - the Global Financial 
Inclusion Index 2021 finds that 865 million account holders in developing 
countries opened their first account with a financial institution for the purpose 
of receiving money from the government. 

COVID-19 boosted the adoption of digital financial services: About 40 
percent of adults in developing economies excluding China who made a digital 
merchant payment using a card, phone, or the internet, and more than one-third 
of adults in developing economies who paid a utility bill directly from an 
account, did so for the first time after the start of the pandemic. 

https://inkwoodresearch.com/reports/mobile-payment-market/#report-summary
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 In developing economies, about 40 percent of adults who paid utility bills 
(18 percent of adults) did so directly from an account. In China, about 80 percent 
of adults made a digital merchant payment, whereas in other developing 
economies 20 percent of adults did so. About half of adults in developing 
economies could access extra funds within 30 days if faced with an unexpected 
expense  

 
Figure (10): Digital merchant payment in-store: using a mobile phone 

Female& Male 

Source: Data from database: Global Financial Inclusion https://www.worldbank.globalfindex 

Fintech has also made it easier for small and medium-sized enterprises 
(SMEs) to access finance. In the United States, for example, online lenders 
provided over $22 billion in loans to SMEs in 2018. According to the same 
report from the Cambridge Centre for Alternative Finance, alternative finance 
platforms provided $300 billion in funding to SMEs globally in 2018. 

 In the United States, the percentage of small business loan applications 
approved by big banks declined from 23% in 2011 to 16.8% in 2017, according 
to the Small Business Credit Survey. This decline has been partially offset by the 
growth of online lending platforms, which provided $22.4 billion in loans to 
small businesses in 2018. Also, online lenders provided over $20 billion in loans 
to small businesses in 2019, according to the Small Business Administration. The 
following chart shows Global Fintech Lending by Main Segments consumer and 
business from 201 to 2017. 
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Figure (11): Global Fintech Lending by Main Segments 

Source: The Promise of Fintech: Financial Inclusion in the Post COVID-19 Era, IMF Paper No. 
2020/009. 

According to a market study by Mordor Intelligence, the digital lending 
market was valued at $311.06 billion in 2020 and is expected to reach $587.27 
billion by 2026. The lending market is expected to register a CAGR of 
approximately 11.9% during the forecast period 2020 – 2025. These figures 
show that the lending landscape has changed drastically over the years due to 
rapid digitization. 

 
Figure (12): Digital lending market growth rate by region (2021-2026) 

Source:https://www.mordorintelligence.com/industry-reports/digital-lending-marke 

https://www.mordorintelligence.com/industry-reports/digital-lending-market
https://www.mordorintelligence.com/industry-reports/digital-lending-marke
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According to a report by the Cambridge Centre for Alternative Finance, 
global fintech investment increased from $20 billion in 2011 to $111.8 billion in 
2018. This investment has helped drive innovation in the fintech industry and 
increase access to financial services. 

 
Figure (13): Fintech’s Top 10 

Source:fintechweekly.com 

 FinTech adoption rates vary greatly by country. As professional services 
firm EY has shown in its latest research on the industry, China is the most 
advanced when it comes to the share of the digitally active population using 
FinTech services. Overall, this figure sits at 69 percent in 2017. Breaking it down 
by sector, China dominates in four of the five areas covered. Only in insurance-
oriented services do India and the UK have a higher rate of adoption. In each 

sector, the top three is chiefly dominated by China, India and Brazil. 

file:///E:/SVAR-%20phd-2024/fintechweekly.com
https://www.statista.com/study/26515/fintech-statista-dossier/
http://www.ey.com/Publication/vwLUAssets/ey-fintech-adoption-index-2017/$FILE/ey-fintech-adoption-index-2017.pdf
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Figure (14): The share of the digitally active population using certain  
FinTech services, by country in 2017. 

Source: https://www.statista.com/chart/10012/fintech-adoption-rates/ 

These numbers demonstrate the potential of fintech to promote financial 
inclusion and provide access to financial services to underserved communities. 
As the fintech industry continues to grow, we can expect to see even greater 
progress in this area. 

1. Benefits of Fintech and Financial Inclusion 
Fintech and financial inclusion provide a number of benefits to those who 

traditionally have been excluded from the formal financial system. By making 
financial services more accessible and affordable, fintech and financial inclusion 
can help to reduce poverty and inequality. Additionally, fintech and financial 
inclusion can help to promote economic growth and development. 

Fintech and financial inclusion also provide a number of benefits to 
businesses. By making financial services more accessible, businesses are able to 
access capital more easily. This can help businesses to grow and create jobs, 
which in turn can help to boost economic growth and development. The 
following figure (15) shows the top benefits of using fintech according to users. 

https://www.statista.com/chart/10012/fintech-adoption-rates/
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Figure (15): Top benefits of using fintech according to users 

Source: The Fintech Effect 2021 

2. The research methodology: 
Studying the impact of financial technology through two approaches as 

follows: 

1- Theoretical approach: 
A comprehensive review of the existing literature and studies related to 

financial technology and financial inclusion and their impact on countries in the 
world during the specified time period. 

Collecting indicators of low-, middle-, and high-income countries, and the 
financial inclusion index based on data a Empirical model vailable on the World 
Bank database. 

2- Empirica approach: 
Analyzing the collected data using statistical methods, or any other 

appropriate methods to understand the impact of fintech on financial inclusion 
in low-, middle- and high-income countries, using tablet data models, where the 
study includes four dependent variables, which are financial inclusion indicators 
(number of ATMs, commercial bank branches per 100,000 adults) FICBB, 
financial sector credit to the private sector (FIMSCP), financial sector credit to 
the private sector as a percentage of GDP, and two independent variables, which 
are fintech indicators, which are mobile subscribers (MCS), account holders 
using mobile (AOF), during the period from 2010-2020.  

Therefore, the formula for the statistical model is as follows: 

FIATM= 𝛼0  + 𝛼1𝑀𝐶𝑆𝑖𝑡 + 𝛼2𝐴𝑜𝐹𝑖𝑡 + 𝑒𝑖�̇� 

FIMSCP =𝛼0  + 𝛼1𝑀𝐶𝑆𝑖𝑡 + 𝛼2𝐴𝑜𝐹𝑖𝑡 + 𝑒𝑖�̇� 

FILCP = 𝛼0  + 𝛼1𝑀𝐶𝑆𝑖𝑡 + 𝛼2𝐴𝑜𝐹𝑖𝑡 + 𝑒𝑖�̇� 

file:///E:/SVAR-%20phd-2024/The%20Fintech%20Effect%202021
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FICBB= 𝛼0  + 𝛼1𝑀𝐶𝑆𝑖𝑡 + 𝛼2𝐴𝑜𝐹𝑖𝑡 + 𝑒𝑖�̇� 

As: 

FIATM: is the indicators of financial inclusion indices “Automated Teller 
Machines Numbers”. 

FICBB: is the indicators of financial inclusion indices “branch of commercial 
banks per 100 thousand adults”. 

FIMSCP: is the indicators of financial inclusion indices “credit provided by the 

financial sector to the private sector”. 

FILCP: is the financial inclusion indices “credit provided by the financial 
sector to the private sector as a percentage of GDP”. 

MCS: is the fintech index of subscribers to mobile networks. 

AOF: is the fintech index of account holders with mobile phone usage 

Empirical Study: 
This Research is based on the following hypothesis: "Fintech plays an 

effective role in achieving financial inclusion." In order to test the hypothesis of 
the study statistically, a standard model was adopted, consisting of three 
regression equations (models) that include indicators of financial inclusion as 
dependent variables and two indicators of financial technology as independent 
variables of the equations Using Panel Data for high, middle and low income 
countries, during the period from 2010-2021, estimated panel data by using 
pooled OLS. 

Therefore, the formula for the model is as follows: 

FIATM= 𝛼0  + 𝛼1𝑀𝑁𝑆𝑖𝑡 + 𝛼2𝑀𝐴𝑈𝑖𝑡 + 𝑒𝑖�̇� 

FICBB =𝛼0  + 𝛼1𝑀𝑁𝑆𝑖𝑡 + 𝛼2𝑀𝐴𝑈𝑖𝑡 + 𝑒𝑖�̇� 

FICFS= 𝛼0  + 𝛼1𝑀𝑁𝑆𝑖𝑡 + 𝛼2𝑀𝐴𝑈𝑖𝑡 + 𝑒𝑖�̇� 

As: 

FIATM: is the indicators of financial inclusion indices “Automated Teller 
Machines Numbers per 100 dults”. 

FICBB: is the indicators of financial inclusion indices “branch of commercial 
banks per 100 thousand adults”. 

FICFP: is the indicators of financial inclusion indices “credit provided by the 

financial sector to the private sector% GDP”. 
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MNS:  is the fintech index of subscribers to mobile networks. 

MAU:  is the fintech index of account holders with mobile phone usage. 

1. Model Specification: 

– Data:  
Using Panel Data for high, middle and low income countries, during the 

period from 2010-2021, the data were collected from: 

 World Bank open data base (credit provided by the financial sector to the 
private sector % GDP and subscribers to mobile networks). 

 Global Findex (Automated Teller Machines Numbers, commercial bank 
branches per 100,000 adults and account holders with Mobile phone 
usage). 

– Variables: 

 First the dependent Variable: 

Study includes three dependent variables: which are financial inclusion 
indicators Automated Teller Machines Numbers (ATMs), commercial 
bank branches per 100,000 adults) (FICBB), credit provided by the 
financial sector to the private sector % GDP (FICFS). 

 Second the independent variable: 

Two independent variables: which are financial technology indicators 
subscribers to mobile networks (MNS), account holders with Mobile 
phone usage (MAU). 

– The Model: 
Pooled Ordinary Least Squares (Pooled OLS) is a statistical technique used 

in regression analysis to estimate the relationship between a dependent variable 
and one or more independent variables. 

Pooled OLS is typically used in cross-sectional data analysis, where data is 
collected from multiple sources at a single point in time. This method assumes 
that the data is a random sample from a large population, and that the 
relationship between the dependent variable and the independent variable(s) is 
the same for all observations. 

The general equation for Pooled OLS can be expressed as: 

Yi = β0 + β1Xi1 + β2Xi2 + ... + βkXik + εi 
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Where: 

 Yi is the dependent variable for the ith observation 

 β0 is the intercept term 

 β1, β2, ..., βk are the coefficients of the independent variables X1, X2, ..., 
Xk, respectively 

 Xi1, Xi2, ..., Xik are the independent variables for the ith observation 

 εi is the error term or the residual for the ith observation 

The goal of the Pooled OLS method is to estimate the values of the 
coefficients β0, β1, β2, ..., βk that minimize the sum of squared residuals across 
all observations. This involves finding the values of the coefficients that provide 
the best fit to the data, in terms of minimizing the difference between the 
predicted values and the actual values of the dependent variable. 

Note that in the Pooled OLS method, all observations are treated equally, 
regardless of their source or any other characteristics that may differ across 
observations. This is why the method is called "pooled", as the data from all 
sources are pooled together to estimate a single regression model. 

2. Results of regression by using pooled OLS for the Study 
Variables 

1) FIATM= 𝛼0  + 𝛼1𝑀𝑁𝑆𝑖𝑡 + 𝛼2𝑀𝐴𝑈𝑖𝑡 + 𝑒𝑖�̇� 

The first equation tests the effect of fintech on the financial inclusion 
represented by Automated Teller Machines Numbers per 100 adults”. Results 
of the test presented in the tables below. 

 Firstly: defining the variables 

Dependent variable Independent variables  

 ATM refers to Automated 

teller machines (ATMs) 

(per 100,000 adults) 

 AF refers to mobile 

Account ownership 

 

 MS refers to Mobile 

cellular subscriptions 

(per 100 people) 
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 Secondly: Eviews output  

A) The result of the Aggregate High, Middle and low income countries: 

Table (4)  

Dependent Variable: AUTOMATED_TELLER_MACHINES__ATMS___PER_ 

        100_000_ADULTS_   

Method: Panel Least Squares   

Date: 04/06/23   Time: 21:08   

Sample (adjusted): 2014 2021   

Periods included: 4   

Cross-sections included: 2   

Total panel (unbalanced) observations: 6  

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     C -23.37385 2.638088 -8.860148 0.0030 

MOBILE_ACCOUNT_OWNERSHIP_____

OF_POPULATION_AGES_15__ -0.064431 0.078040 -0.825616 0.4696 

MOBILE_CELLULAR_SUBSCRIPTIONS

__PER_100_PEOPLE_ 0.530421 0.026105 20.31845 0.0003 

     
     Root MSE 0.977819     R-squared 0.994618 

Mean dependent var 17.43160     Adjusted R-squared 0.991030 

S.D. dependent var 14.60055     S.E. of regression 1.382846 

Akaike info criterion 3.793017     Sum squared resid 5.736786 

Schwarz criterion 3.688896     Log likelihood -8.379050 

Hannan-Quinn criter. 3.376215     F-statistic 277.1963 

Durbin-Watson stat 0.000000     Prob(F-statistic) 0.000395 

     
Source: researcher preperation using (E-views)depend on data on table-2) 

Economic Analysis and Commentary on the Results: 
1. Dependent Variable: Number of Automated Teller Machines (ATMs) per 

100,000 adults. 

2. Independent Variables: 

 Mobile Account Ownership of Population Ages 15+: This variable 
did not show a significant impact on the number of ATMs, as the p-
value is 0.4696, which is greater than 0.05. This indicates that the variable 
does not have a statistically significant effect on the dependent variable. 

 Mobile Cellular Subscriptions per 100 People: This variable 
demonstrated a strong and significant positive impact on the number of 
ATMs, with a p-value of 0.0003, which is less than 0.05. This suggests 
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that an increase in mobile cellular subscriptions is associated with an 
increase in the number of ATMs per 100,000 adults. 

3. R-squared: This indicates that 99% of the variation in the number of ATMs 
per 100,000 adults is explained by the changes in the independent variables. 
This suggests that the model explains the dependent variable quite well. 

4. Durbin-Watson Statistic: The value of 0.000000 may indicate an issue with 
serial correlation in the data, which means there could be autocorrelation in 
the residuals. This could suggest that the model might require further 
evaluation or correction. 

Commentary: 
The results show a significant and positive relationship between mobile 

cellular subscriptions and the increase in the number of ATMs, supporting the 
hypothesis that fintech promotes financial inclusion through increasing the 
number of ATMs. However, the relationship between mobile account 
ownership for the population aged 15 and above and the number of ATMs was 
not significant, indicating that this aspect of fintech might not have a substantial 
impact on financial inclusion through this specific indicator. 

Moreover, the high R-squared value suggests that the model is strong in 
explaining the variations in the number of ATMs, but attention should be given 
to the Durbin-Watson statistic, which may indicate a potential issue in the model. 

B) The result of the High income countries: 

Table (5) 

Dependent Variable: ATM   

   

Method: Panel Least Squares  

Date: 04/17/23   Time: 15:39  

Sample (adjusted): 2011 2021  

Periods included: 4   

Cross-sections included: 47  

Total panel (unbalanced) observations: 167 

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     C 107.3019 30.40135 3.529511 0.0005 

MAU 0.536587 0.247689 2.166374 0.0317 

MNS -0.514432 0.129534 -3.971399 0.0001 

     
     R-squared 0.131638     Mean dependent var 87.33509 

Adjusted R-squared 0.121048     S.D. dependent var 51.24064 

S.E. of regression 48.03934     Akaike info criterion 10.59972 
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Sum squared resid 378475.7     Schwarz criterion 10.65573 

Log likelihood -882.0765     Hannan-Quinn criter. 10.62245 

F-statistic 12.43067     Durbin-Watson stat 0.000000 

Prob(F-statistic) 0.000009    

     
     

Source: researcher preperation using (E-views). 

The result shows that there is significant relationship between the mobile 
cellular subscriptions per 100 people and the financial inclusion indicator 
number (ATM) per 100 Adult as the p-value is less than 0.05. Also the 
relationship between the mobile account ownership of population age 15% is 
significant because p-value is less than 0.05. 

R2 predicted that about 13% of the variation in the number (FIATM) per 100 
Adult is explained by the predictor’s variables mobile cellular subscriptions per 
100 people (MNS) and between the mobile account ownership of population 
age 15% (MAU). 

C) The result of the Middle income countries: 

Table (6) 

Dependent Variable: AUTOMATED_TELLER_MACHINES__ATMS___PE 

        R_100_000_ADULTS_   

Method: Panel Least Squares  

Date: 04/28/23   Time: 18:00  

Sample (adjusted): 2012 2021  

Periods included: 10   

Cross-sections included: 104  

Total panel (unbalanced) observations: 947 

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     MOBILE_CELLULAR_SUBSCRIPTIONS__

PER_100_PEOPLE_ 0.148593 0.018374 8.087142 0.0000 

C 21.41416 1.921832 11.14258 0.0000 

     
      Effects Specification   

     
     Cross-section fixed (dummy variables)  

     
     R-squared 0.949960     Mean dependent var 36.85099 

Adjusted R-squared 0.943780     S.D. dependent var 28.98548 

S.E. of regression 6.872692     Akaike info criterion 6.797223 

Sum squared resid 39770.94     Schwarz criterion 7.335339 

Log likelihood -3113.485     Hannan-Quinn criter. 7.002284 

F-statistic 153.6988     Durbin-Watson stat 0.551976 

Prob(F-statistic) 0.000000    

Source: researcher preperation using (E-views) 
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The result shows that there is significant relationship between the mobile 
cellular subscriptions per 100 people and the financial inclusion indicator 
number (ATM) per 100 Adult as the p-value is less than 0.05.  

R2 predicted that about 94% of the variation in the number (FIATM) per 100 
Adult is explained by the predictor’s variables mobile cellular subscriptions per 
100 people (MNS). 

So that we will accept the hypotheses that say the fintech promotes the 
financial inclusion through the indicator of the number (ATM) per 100 Adult in 
the three level of income countries in the selected sample.  

D) The result of the low income countries: 

Table (7) 

Dependent Variable: ATM   

Method: Panel Least Squares  

Date: 04/17/23   Time: 19:00  

Sample (adjusted): 2011 2021  

Periods included: 4   

Cross-sections included: 23  

Total panel (unbalanced) observations: 56 

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     C 0.225382 0.742729 0.303451 0.7627 

MAU 0.089576 0.020664 4.334953 0.0001 

MNS 0.024673 0.012655 1.949652 0.0565 

     
     R-squared 0.410574     Mean dependent var 3.766035 

Adjusted R-squared 0.388331     S.D. dependent var 2.885231 

S.E. of regression 2.256518     Akaike info criterion 4.517606 

Sum squared resid 269.8692     Schwarz criterion 4.626107 

Log likelihood -123.4930     Hannan-Quinn criter. 4.559671 

F-statistic 18.45899     Durbin-Watson stat 0.000000 

Prob(F-statistic) 0.000001    

     
          

Source: researcher preperation using (E-views) 

The result shows that there is an insignificant relationship between the mobile 
cellular subscriptions per 100 people and the financial inclusion indicator 
number (ATM) per 100 Adult as the p-value is more than 0.05. Also the 
relationship between the mobile account ownership of population age 15% is 
significant because p-value is less than 0.05. 
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R2 predicted that about 41% of the variation in the number (FIATM) per 100 
Adult is explained by the predictor’s variables mobile cellular subscriptions per 
100 people (MNS) and between the mobile account ownership of population 
age 15% (MAU). 

So that we will accept the hypotheses that say the fintech promotes the 
financial inclusion through the indicator  of the number (ATM) per 100 Adult  
in the three level of income countries in the selected sample .But there is a 
variation in the strength of the relation between the countries. And the fitech 
indicators (MNS, MAU) is a weak predictors of the relation between financial 
inclusion through its indicator (ATM) and the financial inclusion as the R-square 
is quite small value in the high income countries and the low income countries 
also.    

2) FICBB =𝛼0  + 𝛼1𝑀𝑁𝑆𝑖𝑡 + 𝛼2𝑀𝐴𝑈𝑖𝑡 + 𝑒𝑖�̇� 

The equation tests the effect of fintech on the financial inclusion represented 
by the branches of the commercial banks (FICBB)”.Results of the test presented 
in the tables below. 

 Firstly: defining the variables 

o Dependent variable o Independent variables  

o CBB refers to 

Commercial bank 

branches (per 

100,000 adults) 

o MAU refers to mobile 

Account ownership  

o MNS refers to Mobile 

cellular subscriptions 

(per 100 people) 

 Secondly: Eviews output: 

A) The result of the Aggregate High, Middle and low income countries: 

Table (8) 

Dependent Variable: COMMERCIAL_BANK_BRANCHES__PER_100_000_ 

        ADULTS_   

Method: Panel Least Squares   

Date: 04/06/23   Time: 21:14   

Sample (adjusted): 2014 2021   

Periods included: 4   

Cross-sections included: 2   

Total panel (unbalanced) observations: 6  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
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Source: researcher preperation using (E-views)depend on data on table-2) 

 

The result shows that there is significant relationship between the mobile cellular 
subscriptions per 100 people and the financial inclusion indicator the branches 
of the commercial banks (FICBB)”as the p-value is less than 0.05. Also the 
relationship between the mobile account ownership of population age 15% is 
insignificant because p-value is more than 0.05. 

R2 predicted that about 98% of the variation in the represented by the 
branches of the commercial banks (FICBB)” explained by the predictor’s 
variables mobile cellular subscriptions per 100 people (MNS) and between the 
mobile account ownership of population age 15% (MAU). 

B) The result of the High income countries: 

Table (9) 

Dependent Variable: CBB   

Method: Panel Least Squares  

Date: 04/17/23   Time: 15:24  

Sample (adjusted): 2011 2021  

Periods included: 4   

Cross-sections included: 48  

Total panel (unbalanced) observations: 170 

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     C 55.59852 8.677278 6.407368 0.0000 

MAU -0.317605 0.077766 -4.084130 0.0001 

MCS -0.018319 0.039272 -0.466455 0.6417 

     
      Effects Specification   

     
     C -3.200002 1.315702 -2.432163 0.0931 

MOBILE_ACCOUNT_OWNERSHIP_____OF_P

OPULATION_AGES_15__ -0.085901 0.038921 -2.207043 0.1144 

MOBILE_CELLULAR_SUBSCRIPTIONS__PE

R_100_PEOPLE_ 0.140229 0.013020 10.77060 0.0017 

     
     Root MSE 0.487671     R-squared 0.984058 

Mean dependent var 6.815752     Adjusted R-squared 0.973430 

S.D. dependent var 4.231019     S.E. of regression 0.689671 

Akaike info criterion 2.401649     Sum squared resid 1.426938 

Schwarz criterion 2.297528     Log likelihood -4.204946 

Hannan-Quinn criter. 1.984847     F-statistic 92.59058 

Durbin-Watson stat 0.000000     Prob(F-statistic) 0.002013 
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     Cross-section fixed (dummy variables)  

     
     R-squared 0.881243     Mean dependent var 25.19994 

Adjusted R-squared 0.832750     S.D. dependent var 15.11839 

S.E. of regression 6.182844     Akaike info criterion 6.721363 

Sum squared resid 4587.308     Schwarz criterion 7.643656 

Log likelihood -521.3158     Hannan-Quinn criter. 7.095619 

F-statistic 18.17274     Durbin-Watson stat 0.000000 

Prob(F-statistic) 0.000000    

     
          

Source: researcher preperation using (E-views) 

The result shows that there is significant relationship between the relationship 
between the mobile account ownership of population age 15% and the financial 
inclusion indicator the branches of the commercial banks (FICBB)”as the p-
value is less than 0.05. Also the relationship between the mobile cellular 
subscriptions per 100 people is insignificant because p-value is more than 0.05. 

R2 predicted that about 88% of the variation in the represented by the 
branches of the commercial banks (FICBB)” explained by the predictor’s 
variables mobile cellular subscriptions per 100 people (MNS) and between the 
mobile account ownership of population age 15% (MAU). 

C) The result of the Middle income countries: 

Table( 10 ) 

 

Dependent Variable: COMMERCIAL_BANK_BRANCHES__PER_100_00 

        0_ADULTS_   

Method: Panel Least Squares  

Date: 04/28/23   Time: 18:02  

Sample (adjusted): 2012 2021  

Periods included: 10   

Cross-sections included: 103  

Total panel (unbalanced) observations: 954 

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     MOBILE_CELLULAR_SUBSCRIPTIONS__

PER_100_PEOPLE_ 0.015939 0.007799 2.043712 0.0413 

C 13.31882 0.815647 16.32915 0.0000 

     
      Effects Specification   

     
     Cross-section fixed (dummy variables)  
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R-squared 0.949918     Mean dependent var 14.97446 

Adjusted R-squared 0.943849     S.D. dependent var 12.35802 

S.E. of regression 2.928378     Akaike info criterion 5.089376 

Sum squared resid 7289.088     Schwarz criterion 5.619260 

Source: researcher preperation using (E-views) 

The result shows that there is significant relationship between the mobile 
cellular subscriptions per 100 people and the financial inclusion indicator the 
branches of the commercial banks (FICBB)”as the p-value is less than 0.05.  

R2 predicted that about 94% of the variation in the represented by the 
branches of the commercial banks (FICBB)” explained by the predictor’s 
variables mobile cellular subscriptions per 100 people (MNS). 

D) The result of the low income countries: 

Table (11) 

Dependent Variable: CBB   

Method: Panel Least Squares  

Date: 04/17/23   Time: 18:58  

Sample (adjusted): 2011 2021  

Periods included: 4   

Cross-sections included: 23  

Total panel (unbalanced) observations: 60 

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     C 0.721956 0.388611 1.857787 0.0684 

MNS 0.028323 0.006829 4.147458 0.0001 

MAU 0.024827 0.011052 2.246463 0.0286 

     
     R-squared 0.402787     Mean dependent var 2.895614 

Adjusted R-squared 0.381832     S.D. dependent var 1.563236 

S.E. of regression 1.229074     Akaike info criterion 3.299106 

Sum squared resid 86.10550     Schwarz criterion 3.403823 

Log likelihood -95.97317     Hannan-Quinn criter. 3.340066 

F-statistic 19.22163     Durbin-Watson stat 0.000000 

Prob(F-statistic) 0.000000    

     
     

Source: researcher preperation using (E-views) 

The result shows that there is significant relationship between the mobile 
cellular subscriptions per 100 people and the mobile account ownership of 
population age 15% with the financial inclusion indicator the branches of the 
commercial banks (FICBB)”as the p-value is less than 0.05.  
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R2 predicted that about 40% of the variation in the represented by the 
branches of the commercial banks (FICBB)” explained by the predictor’s 
variables mobile cellular subscriptions per 100 people (MNS) and between the 
mobile account ownership of population age 15% (MAU). 

So that through the Four models we will accept the hypotheses that say the 
fintech promotes the financial inclusion through the indicator of the represented 
by the branches of the commercial banks (FICBB)” in the three level of income 
countries in the selected sample. But in the high and middle income countries 
the relation is strong than in the low income countries that it may be because of 
the lack of the access of technology in that countries and the financial literacy in 
that areas.  

3) FICFP= 𝛼0  + 𝛼1𝑀𝑁𝑆𝑖𝑡 + 𝛼2𝑀𝐴𝑈𝑖𝑡 + 𝑒𝑖�̇� 

The equation tests the effect of fintech on the financial inclusion represented 
by credit provided by the financial sector to the private sector% GDP (FICFP)”. 
Results of the test presented in the tables below. 

 Firstly: defining the variables 

Dependent variable Independent variables  

 MSC refers to Monetary 

Sector credit to private 

sector (% GDP) 

 AF refers to mobile 

Account ownership   

 MS refers to Mobile 

cellular subscriptions 

(per 100 people) 

 Secondly: Eviews output  

A) The result of the Aggregate High, Middle and low income countries 

Table (12) 

Dependent Variable: MONETARY_SECTOR_CREDIT_TO_PRIVATE_SECT 

        OR____GDP_   

Method: Panel Least Squares   

Date: 04/06/23   Time: 19:58   

Sample (adjusted): 2014 2020   

Periods included: 3   

Cross-sections included: 2   

Total panel (unbalanced) observations: 5  

     
     

Variable Coefficient Std. Error t-Statistic Prob.   
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C -64.22107 1.663728 -38.60071 0.0007 

MOBILE_CELLULAR_SUBSCRIPTIONS__PE

R_100_PEOPLE_ 1.557976 0.017917 86.95556 0.0001 

MOBILE_ACCOUNT_OWNERSHIP_____OF_P

OPULATION_AGES_15__ -0.429378 0.044077 -9.741592 0.0104 

     
     

Root MSE 0.444009     R-squared 0.999856 

Mean dependent var 43.26697     Adjusted R-squared 0.999711 

S.D. dependent var 41.32069     S.E. of regression 0.702039 

Akaike info criterion 2.414055     Sum squared resid 0.985719 

Schwarz criterion 2.179718     Log likelihood -3.035137 

Hannan-Quinn criter. 1.785117     F-statistic 6927.545 

Durbin-Watson stat 0.000000     Prob(F-statistic) 0.000144 

     
     

Source: researcher preperation using (E-views)depend on data on table-2) 

The result shows that there is significant relationship between the mobile 
cellular subscriptions per 100 people and the financial inclusion indicator the 
credit provided by the financial sector to the private sector% GDP (FICFP)”as 
the p-value is less than 0.05. Also the relationship between the mobile account 
ownership of population age 15% and the financial inclusion indicator the credit 
provided by the financial sector to the private sector% GDP (FICFP) is 
significant because p-value is less than 0.05. 

R2 predicted that about 44% of the variation in the represented by the the 
credit provided by the financial sector to the private sector% GDP 
(FICFP)”explained by the predictor’s variables mobile cellular subscriptions per 
100 people (MNS) and between the mobile account ownership of population 
age 15% (MAU). 

B) The result of the High, income countries: 

Table (13) 

Dependent Variable: MSC   

Method: Panel Least Squares  

Date: 04/17/23   Time: 15:42  

Sample (adjusted): 2011 2017  

Periods included: 3   

Cross-sections included: 47  

Total panel (unbalanced) observations: 129 

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     C -73.91089 33.76149 -2.189207 0.0304 

MAU 1.485342 0.255808 5.806472 0.0000 

MNS 0.326805 0.155218 2.105455 0.0372 
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     R-squared 0.213418     Mean dependent var 97.31204 

Adjusted R-squared 0.200932     S.D. dependent var 50.24546 

S.E. of regression 44.91471     Akaike info criterion 10.47039 

Sum squared resid 254183.7     Schwarz criterion 10.53690 

Log likelihood -672.3401     Hannan-Quinn criter. 10.49741 

F-statistic 17.09335     Durbin-Watson stat 0.000000 

Prob(F-statistic) 0.000000    

     
     

Source: researcher preperation using (E-views) 

The result shows that there is significant relationship between the mobile 
cellular subscriptions per 100 people and the financial inclusion indicator the 
credit provided by the financial sector to the private sector% GDP (FICFP)”as 
the p-value is less than 0.05. Also the relationship between the mobile account 
ownership of population age 15% and the financial inclusion indicator the credit 
provided by the financial sector to the private sector% GDP (FICFP) is 
significant because p-value is less than 0.05. 

R2 predicted that about 21% of the variation in the represented by the 
branches of the commercial banks (FICBB)” explained by the predictor’s 
variables mobile cellular subscriptions per 100 people (MNS) and between the 
mobile account ownership of population age 15% (MAU). 

C) The result of the Middle income countries: 

Table (14) 

Dependent Variable: MONETARY_SECTOR_CREDIT_TO_PRIVATE_S 

        ECTOR____GDP_   

Method: Panel Least Squares  

Date: 04/28/23   Time: 18:03  

Sample (adjusted): 1990 2020  

Periods included: 11   

Cross-sections included: 101  

Total panel (unbalanced) observations: 1046 

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     MOBILE_CELLULAR_SUBSCRIPTIONS__

PER_100_PEOPLE_ 0.150715 0.007462 20.19772 0.0000 

C 26.19277 0.715651 36.59993 0.0000 

     
      Effects Specification   

     
     Cross-section fixed (dummy variables)  

     
     R-squared 0.886776     Mean dependent var 39.38797 

Adjusted R-squared 0.874662     S.D. dependent var 26.68918 
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S.E. of regression 9.448799     Akaike info criterion 7.422079 

Sum squared resid 84280.14     Schwarz criterion 7.905041 

Log likelihood -3779.747     Hannan-Quinn criter. 7.605237 

F-statistic 73.20255     Durbin-Watson stat 0.765543 

Prob(F-statistic) 0.000000    

     
     

Source: researcher preperation using (E-views) 

The result shows that there is significant relationship between the mobile 
cellular subscriptions per 100 people and the financial inclusion indicator the 
credit provided by the financial sector to the private sector% GDP (FICFP)”as 
the p-value is less than 0.05.  

R2 predicted that about 88% of the variation in the represented by the 
branches of the commercial banks (FICBB)” explained by the predictor’s 
variables mobile cellular subscriptions per 100 people (MNS). 

D) The result of the low income countries: 

Table (15) 

Dependent Variable: MSC   

Method: Panel Least Squares  

Date: 04/17/23   Time: 19:01  

Sample (adjusted): 2011 2017  

Periods included: 3   

Cross-sections included: 23  

Total panel (unbalanced) observations: 54 

     
     Variable Coefficient Std. Error t-Statistic Prob.   

     
     C 7.574102 2.368428 3.197944 0.0024 

MNS 0.027519 0.042505 0.647425 0.5203 

MAU 0.207404 0.076342 2.716781 0.0090 

     
     R-squared 0.184039     Mean dependent var 13.21095 

Adjusted R-squared 0.152040     S.D. dependent var 7.648771 

S.E. of regression 7.043350     Akaike info criterion 6.795997 

Sum squared resid 2530.047     Schwarz criterion 6.906497 

Log likelihood -180.4919     Hannan-Quinn criter. 6.838613 

F-statistic 5.751487     Durbin-Watson stat 0.000000 

Prob(F-statistic) 0.005592    

     
     

Source: researcher preperation using (E-views) 

The result shows that  is the relationship between the mobile cellular 
subscriptions per 100 people and the financial inclusion indicator the credit 
provided by the financial sector to the private sector% GDP (FICFP)” is 
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insignificant  the p-value is more than 0.05. and the relationship between the 
mobile account ownership of population age 15% and the financial inclusion 
indicator the credit provided by the financial sector to the private sector% GDP 
(FICFP) is significant because p-value is less than 0.05. 

R2 predicted that about 18% of the variation in the represented by the 
branches of the commercial banks (FICBB)” explained by the predictor’s 
variables mobile cellular subscriptions per 100 people (MNS) and between the 
mobile account ownership of population age 15% (MAU). 

So that we will accept the hypotheses that say the fintech promotes the 
financial inclusion through the indicator of the represented by the and the 
financial inclusion indicator the credit provided by the financial sector to the 
private sector% GDP (FICFP)” in the three level of income countries in the 
selected sample.  

Finally, from the previous analysis we will accept the research hypothesis: 
"Fintech plays an effective role in achieving financial inclusion". 

3. Challenges of Fintech and Financial Inclusion 
While fintech and financial inclusion provide a number of benefits, they also 

present a number of challenges. One of the main challenges is the lack of 
financial literacy. Many people who are excluded from the formal financial 
system lack the knowledge and skills to effectively use financial services. 
Additionally, there are concerns about the security and privacy of financial data. 

Another challenge is the lack of access to financial services in some areas. 
This is particularly true in rural and remote areas, where access to financial 
services is often limited. Additionally, there is the challenge of providing 
financial services to those who are unbanked or underbanked, such as those 
living in poverty.  

The Dark Side of Fintech: 
What do we mean by the “dark side” of Fintech? It is about the exclusion of 

certain groups in society: women, the aged, the poor and minority groups. The 
“dark side” also refers to algorithm biases and predatory lending practices that 
have a negative impact on vulnerable groups. As the pandemic accelerated the 
switch towards digital financial services there is a risk that the “dark side” has 
grown even bigger. For example, those without access to digital payments or 
deposit accounts are excluded from government support that is delivered via 
government-to-person (G2P) payments. Even in the US, where financial 
inclusion is high – 93% of adults have a bank account – there exists a 13 percent 
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point gap between the wealthiest households and the poorest. Financial 
exclusion could arise from various sources, including the lack of access to digital 
infrastructure such as mobile phones, computers or the internet, financial and 
digital illiteracy, potential biases in algorithms, and/or lack of trust. The 
following paragraphs highlight the areas where financial exclusion might arise. 
However, our focus in this paper is on the Fintech gender, rural and class divide 
as this was dictated by the data available. 

1- Fintech gender gap: Women in general have lower rates of bank account 
ownership than men , are less likely to manage household finances) or to 
participate in the stock market found that while Fintech has contributed to 
closing gender gaps in financial inclusion in most countries, there is a 
concern that this gender gap might widen in the post COVID era. This 
finding is supported by interviews with stakeholders who pointed out that 
Fintech does not address barriers such as cultural or social norms, financial 
and digital literacy, and safety and disparity in access to resources, and that 
such barriers are higher for women. 

A recent paper by the BIS1 found that 29% of men use Fintech products and 
services as compared to 21% of women. The Fintech gender gap (8 percent 
point) was larger than the gap in bank account ownership between men and 
women3 (7 percent point), and existed in all countries. The authors found that 
the gap could not totally be explained by either country-specific circumstances 
or individual characteristics such as age, education, income, and marital and 
employment status. Their results suggest that the gap in Fintech use is due to 
differences in attitudes and preferences towards new financial technology 
between genders. Women are more risk averse than men and are less willing to 
adopt new financial technology, irrespective of whether it is offered by new 
players or incumbents.  

The gender gap could narrow as these new Fintech products become more 
standardized and regulated over time. This difference in attitudes between men 
and women could reflect social norms. For example, women worry more about 
privacy and personal data protection than men. It could also reflect gender-based 
discrimination, such as previous bad experiences with financial institutions. 

 In addition, the fintech gender gap could be traced to the lack of access to 
the internet. According to the Alliance for affordable internet (2021), only 48% 
of women has access to the internet compared to 55% for men globally. The 
answer could also lie in the design of Fintech applications that are too male-
centric and do not cater to women. Further research is needed in this area.  
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2- Aging and financial exclusion: The G20 Fukuoka Policy Priorities on 

Aging and Financial Inclusion (2019)5 noted ten factors that could 

contribute to financial exclusion of elderly people. They are: low digital 

capability; low financial literacy; cognitive decline; physical decline; 

social isolation; living on a fixed income, pension or annuity; reliance on 

family members; difficulty accessing financial advice; lack of financial 

products for older persons; and reliance on financial professionals. This 

is an important area that deserves more research. As many developed and 

developing economies are aging rapidly, technology could be leveraged 

to help the aged and understand the factors that drive financial exclusion 

for this segment of the population. It would also help in the design of 

products and policies to address this gap. 

3- Solutions to Fintech and Financial Inclusion Challenges 

There are a number of solutions to the challenges of fintech and financial 
inclusion. One solution is to increase financial literacy. This can be done through 
public education campaigns and the use of technology, such as mobile apps, to 
provide financial education. Additionally, there is a need to increase access to 
financial services in rural and remote areas. 

Another solution is to develop innovative technologies to make financial 
services more secure and private. This can be done through the use of block 
chain technology and other security measures. Additionally, there is a need to 
develop financial products and services that are tailored to the needs of those 
who are unbanked or underbanked, such as those living in poverty 

4- The Role of Governments in Fintech and Financial Inclusion 

Governments have an important role to play in the development of fintech 
and financial inclusion. Governments can provide support for fintech 
companies and financial institutions to help them develop innovative 
technologies and products. Additionally, governments can provide incentives to 
encourage financial institutions to provide services to those who are excluded 
from the formal financial system. 

Governments can also provide support for public education campaigns to 
increase financial literacy. Additionally, governments can provide support for 
research and development to develop innovative technologies to make financial 
services more secure and private. Finally, governments can provide regulatory 
oversight to ensure that financial services are provided in a safe and secure. 



 

The Impact of Fintech in Promoting the Achievement of  
Financial Inclusion (2010-2020) 

IJMER 

 
 

433 

Conclusion 
Fintech and financial inclusion are transforming the way financial services are 

provided. They are providing access to financial services to those who have 
historically been excluded from the formal financial system. Fintech and 
financial inclusion provide a number of benefits, but they also present a number 
of challenges. 

Governments have an important role to play in the development of fintech 
and financial inclusion. Governments can provide support for fintech 
companies and financial institutions, as well as public education campaigns and 
research and development. With the right support, fintech and financial 
inclusion can help to reduce poverty and inequality, as well as promote economic 
growth and development. 
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Appendix: 

Table (2): Study Variables (2010-2021) 

Income Year FIATM FICFP FICBB MAU MNS 

high income 
 
 

2010 67.44909 90.02231 24.05806 .. 109.2905 

2011 66.5926 88.50575 23.83137  113.0337 

2012 66.28455 86.59393 23.27041 .. 115.3399 

2013 63.6128 85.38769 22.81915 .. 117.0765 

2014 63.11146 83.94208 22.18243  118.4606 

2015 68.06521 82.63597 22.01491 .. 118.7248 

2016 68.01225 83.25628 21.5331 .. 119.5129 

2017 67.3028 81.88682 20.72926  119.3688 

2018 67.91832 81.88135 20.44232 .. 120.6474 

2019 68.09417 81.69788 19.89355 .. 121.9566 

2020 64.32125 87.79604 18.66058 .. 121.8988 

2021 62.66353  17.42644  124.6133 

Middle income 

2010 20.0763 68.00893 8.888181 .. 73.14985 

2011 24.92178 68.72988 9.757465  81.65329 

2012 26.7847 73.03925 9.921436 .. 86.22642 

2013 27.38737 77.61631 10.1976 .. 91.24608 

2014 25.20417 82.71348 10.81521 2.22 94.55694 

2015 28.297 92.41339 10.42908 .. 95.74531 

2016 29.36615 94.16116 10.36546 .. 100.111 

2017 30.8513 93.92413 10.39829 4.58 103.0752 

2018 30.67845 99.35209 10.91602 .. 105.3516 

2019 33.34893 103.4017 10.35967 .. 108.5467 

2020 34.05264 117.9783 10.31473 .. 107.9285 

2021 35.25537  10.8107 12.07 109.5793 

low income 
 

2010 1.459953 11.30578 2.497952   27.49472 

2011 1.461385 11.04918 2.497903  34.80192 

2012 1.714288 12.33566 2.765548  39.91648 

2013 4.005809 12.44912 3.061729  46.04011 

2014 4.017943 12.84443 3.124662 6.75 51.61584 

2015 4.228892 13.21426 3.142161  54.76992 

2016 4.602612 13.24919 2.977021  53.03022 

2017 4.742825 12.72905 2.860826 14.7 53.14349 

 

2018 4.519051 13.21537 2.943011  60.18177 

2019 4.872782 13.44895 3.07666  55.25327 

2020 4.517991 14.12378 2.884825 26.95 57.78215 

2021 4.454843  3.023957  .. 

 Source:https://data.albankaldawli.org/indicator/FB.CBK.BRCH.P5?view=chart   
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Table (3): Descriptive statistics of the variables (2010-2021) 

1-Common: 
 AUTOMATED

_TELLER_MA
CHINES__AT
MS___PER_10
0_000_ADULT

S_ 
FIATM 

COMMERCIAL_
BANK_BRANC

HES__PER_100_
000_ADULTS_ 

FICBB 

MOBILE_ACCOU
NT_OWNERSHIP_
____OF_POPULAT
ION_AGES_15__ 

MAU 

MOBILE_CELL
ULAR_SUBSCRI
PTIONS__PER_
100_PEOPLE_ 

MNS 

MONETARY_SEC
TOR_CREDIT_T
O_PRIVATE_SEC

TOR____GDP_ 
FICFP 

Mean 
 13.86685  6.016763  11.04000  72.03473  43.26697 

Media
n 

 4.742825  3.124662  6.750000  57.78215  14.12378 

Maxi
mum 

 30.85130  10.81521  26.95000  103.0752  93.92413 

Mini
mum 

 4.017943  2.860826  2.220000  51.61584  12.72905 

Std. 
Dev. 

 13.08297  4.193928  10.05549  24.73716  41.32069 

Skew
ness 

 0.477399  0.410189  0.836163  0.428050  0.435742 

Kurto
sis 

 1.319620  1.175851  2.212514  1.275285  1.227824 

Jarqu
e-

Bera 

 0.778191  0.833445  0.711835  0.772406  0.812519 

Proba
bility 

 0.677670  0.659204  0.700531  0.679632  0.666137 

Sum 
 69.33423  30.08382  55.20000  360.1736  216.3349 

Sum 
Sq. 

Dev. 

 684.6565  70.35613  404.4518  2447.708  6829.596 

Obser
vation

s 

 5  5  5  5  5 

Source: researcher preperation using (E-views)depend on data on table-2) 

2-Indivedual: 
 AUTOMATED_T

ELLER_MACHIN
ES__ATMS___PE
R_100_000_ADUL

TS_ 

COMMERCIAL
_BANK_BRAN
CHES__PER_1
00_000_ADULT

S_ 

MOBILE_ACCOU
NT_OWNERSHIP
_____OF_POPUL
ATION_AGES_15

__ 

MOBILE_CEL
LULAR_SUBSC
RIPTIONS__P
ER_100_PEOP

LE_ 

MONETARY_SE
CTOR_CREDIT_
TO_PRIVATE_S
ECTOR____GD

P_ 

 M
ean 

 32.89585  11.52477  11.21167  88.88926  61.96695 

 M
edi
an 

 28.83157  10.36257  9.410000  100.1110  81.88135 

 M
axi
mu
m 

 68.09417  24.05806  26.95000  124.6133  117.9783 
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 Mi
ni
mu
m 

 1.459953  2.497903  2.220000  27.49472  11.04918 

 St
d. 
De
v. 

 26.15076  7.805701  9.003731  30.54841  36.51114 

 Sk
ew
nes
s 

 0.229006  0.314763  0.850636 -0.533746 -0.500979 

 K
urt
osi
s 

 1.493899  1.636684  2.569806  1.807119  1.561433 

 Jar
qu
e-
Be
ra 

 3.717175  3.382402  0.769849  3.736984  4.225917 

 Pr
ob
abi
lity 

 0.155893  0.184298  0.680502  0.154356  0.120880 

 Su
m 

 1184.251  414.8917  67.27000  3111.124  2044.909 

 Su
m 
Sq. 
De
v. 

 23935.18  2132.514  405.3359  31728.98  42658.02 

 O
bse
rva
tio
ns 

 36  36  6  35  33 

Source: researcher preperation using (E-views)depend on data on table-2) 

Tables Unit Root Test: 

1- AUTOMATED_TELLER_MACHINES__ATMS 
 

Panel unit root test: Summary   

Series:  AUTOMATED_TELLER_MACHINES__ATMS 

Date: 04/06/23   Time: 22:19  

Sample: 2010 2021   

Exogenous variables: Individual effects 

User-specified lags: 1   

Newey-West automatic bandwidth selection and Bartlett kernel 

Balanced observations for each test   

     
     

   Cross-  

Method Statistic Prob.** sections Obs 
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Null: Unit root (assumes common unit root process)  

Levin, Lin & Chu t* -1.32655  0.0923  3  30 

     

Null: Unit root (assumes individual unit root process)  

Im, Pesaran and Shin W-stat  -0.30864  0.3788  3  30 

ADF - Fisher Chi-square  7.24267  0.2990  3  30 

PP - Fisher Chi-square  8.49111  0.2043  3  33 

     
     

** Probabilities for Fisher tests are computed using an asymptotic Chi 

        -square distribution. All other tests assume asymptotic normality. 

Source: researcher preperation using (E-views)depend on data on table-2) 

D(AUTOMATED_TELLER_MACHINES__ATMS) 
Panel unit root test: Summary   

Series:  D(AUTOMATED_TELLER_MACHINES__ATMS) 

Date: 04/06/23   Time: 22:46  

Sample: 2010 2021   

Exogenous variables: Individual effects 

User-specified lags: 1   

Newey-West automatic bandwidth selection and Bartlett kernel 

Balanced observations for each test   

     
     

   Cross-  

Method Statistic Prob.** sections Obs 

Null: Unit root (assumes common unit root process)  

Levin, Lin & Chu t* -2.40268  0.0081  3  27 

     

Null: Unit root (assumes individual unit root process)  

Im, Pesaran and Shin W-stat  -1.45142  0.0733  3  27 

ADF - Fisher Chi-square  12.0251  0.0614  3  27 

PP - Fisher Chi-square  31.1857  0.0000  3  30 

     
     

** Probabilities for Fisher tests are computed using an asymptotic Chi 

        -square distribution. All other tests assume asymptotic normality. 

Source: researcher preperation using (E-views)depend on data on table-2) 

COMMERCIAL_BANK_BRANCHES -2  

Panel unit root test: Summary   

Series:  COMMERCIAL_BANK_BRANCHES__PER_1 

Date: 04/06/23   Time: 22:20  

Sample: 2010 2021   

Exogenous variables: Individual effects 

User-specified lags: 1   

Newey-West automatic bandwidth selection and Bartlett kernel 
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Balanced observations for each test   

     
     

   Cross-  

Method Statistic Prob.** sections Obs 

Null: Unit root (assumes common unit root process)  

Levin, Lin & Chu t*  0.47548  0.6828  3  30 

     

Null: Unit root (assumes individual unit root process)  

Im, Pesaran and Shin W-stat  -0.09853  0.4608  3  30 

ADF - Fisher Chi-square  11.6571  0.0701  3  30 

PP - Fisher Chi-square  19.0787  0.0040  3  33 

     
     

** Probabilities for Fisher tests are computed using an asymptotic Chi 

        -square distribution. All other tests assume asymptotic normality. 

Source: researcher preperation using (E-views)depend on data on table-2) 

  D(COMMERCIAL_BANK_BRANCHES__PER_1)  

Panel unit root test: Summary   

Series:  D(COMMERCIAL_BANK_BRANCHES__PER_1) 

Date: 04/06/23   Time: 22:21  

Sample: 2010 2021   

Exogenous variables: Individual effects 

User-specified lags: 1   

Newey-West automatic bandwidth selection and Bartlett kernel 

Balanced observations for each test   

     
     

   Cross-  

Method Statistic Prob.** sections Obs 

Null: Unit root (assumes common unit root process)  

Levin, Lin & Chu t* -1.79446  0.0364  3  27 

     

Null: Unit root (assumes individual unit root process)  

Im, Pesaran and Shin W-stat  -0.55789  0.2885  3  27 

ADF - Fisher Chi-square  7.80541  0.2527  3  27 

PP - Fisher Chi-square  17.6666  0.0071  3  30 

     
     

** Probabilities for Fisher tests are computed using an asymptotic Chi 

        -square distribution. All other tests assume asymptotic normality. 

Source: researcher preperation using (E-views)depend on data on table-2) 

3- MOBILE_CELLULAR_SUBSCRIPTIONS 

Panel unit root test: Summary   

Series:  MOBILE_CELLULAR_SUBSCRIPTIONS__ 
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Date: 04/06/23   Time: 22:24  

Sample: 2010 2021   

Exogenous variables: Individual effects 

User-specified lags: 1   

Newey-West automatic bandwidth selection and Bartlett kernel 

     
     

   Cross-  

Method Statistic Prob.** sections Obs 

Null: Unit root (assumes common unit root process)  

Levin, Lin & Chu t* -3.33517  0.0004  3  29 

     

Null: Unit root (assumes individual unit root process)  

Im, Pesaran and Shin W-stat  -0.94839  0.1715  3  29 

ADF - Fisher Chi-square  9.92662  0.1278  3  29 

PP - Fisher Chi-square  36.4912  0.0000  3  32 

     
     

** Probabilities for Fisher tests are computed using an asymptotic Chi 

        -square distribution. All other tests assume asymptotic normality. 

Source: researcher preperation using (E-views)depend on data on table-2) 


