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A R T I C L E I N F OA B S T R A C T

The concept of �inancial inclusion emerged in the period from
the 1990s to 2000. It has been considered a policy priority by
governments and international organizations to reduce poverty
and establish inclusive growth. The Tunisian government and the
Central Bank of Tunisia have taken some measures to promote
�inancial inclusion through digitization, such as ATMs, mobile
banking, internet banking and e-wallets. Within this framework,
our study examined the relationship between the digitization of
the Tunisian banking sector and �inancial inclusion and whether
Fin-tech developments have contributed to an inclusive �inancial
system. By developing a questionnaire survey of Tunisian bank
employees, we found a signi�icant positive relationship between
digital technology and �inancial inclusion. Our research is original
in that it examines the relationship between digital banking and
�inancial inclusion using four indicators of inclusive development:
access, use, quality, and ef�iciency of �inancial services. Similarly, and
to our knowledge, this is the �irst study of its kind in the Tunisian
context.

Copyright © 2022 Authors. This is an open access article distributed under the Creative Commons Attribution License (CC-BY-SA 4.0)
which permits use, distribution and reproduction in anymedium, provided the original work is properly cited & ShareAlike terms followed.

Keywords:

Digital Banking

Financial Inclusion

Bank Employees

Tunisia

JEL: M10, M21

Article History:

Received : 31-01-2022

Revised : 26-05-2022

Accepted : 10-07-2022

Published : 31-10-2022

Relationship Between Digital Banking and Financial
Inclusion: Evidence from Tunisia

Ines Gharbi¹*, Aıd̈a Kammoun²
¹Faculty of Economics and Management of Sfax, University of Sfax, Tunisia
²Department of Management, Higher Institute of Business Administration,

University of Sfax, Tunisia

INTRODUCTION
Digital is a very innovative sector that evolves
very quickly. Almost every three or four months
there is something new (Gharbi et al., 2022).
Thus, with the technological development of the

�inancial world, the exponential production of
data and the changes in the behavior of bank
customers, new players are appearing, such as
digital �inance start-ups and Fin-Tech, which are
developing know-how on some of the historical
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activities of banks and forcing them to accelerate
their mutations by taking up the digital challenge.
Thus, as mentioned by (Melubo, 2018): “Between
the emergence of FinTechs and the new lifestyle
of consumers, the traditional bank is faced with
change and digital transformation to remain
competitive”. The Central Bank of Tunisia
(BCT) has created a website "BCT FINTECH"
to collaborate with the FinTechs and has
launched FinTech initiatives such as "Regulatory
SandBox" and "BCT-Lab" to change procedures
in connection with technological advances. These
measures are part of a joint strategy with the
Ministry of Finance for the period 2018-2022.
Digital banking has played a powerful role in
the process of inclusive �inance in countries. It
expands opportunities for all, especially the poor
and marginalized, to access and use different
�inancial services and thus participates in
�inancial activities. As argued by (Fanta and
Makina, 2019): «The combination of IT and
mobile telephony has emerged as a viable
solution for greater �inancial inclusion because
it minimizes the need for setting up physical
branches by banks”. In this paper, aware of the
priority of �inancial inclusion in the international
development agenda, the role of bank
digitalization as a determinant of the degree of
�inancial inclusion will be studied on this paper
by analyzing the impact of bank digitalization
on �inancial inclusion in the Tunisian context.
Indeed, to have an inclusive growth in an economy,
there should be digital �inancial systems that
ensure the availability, accessibility, use, quality
and ef�iciency of formal �inancial services to the
entire population.

The reminder of the paper will be organized as
follows. In the second section, we will present
de�initions of digital banking and �inancial
inclusion. We also provide a literature review
on the relationship between the digital
transformation of the banking sector and
�inancial inclusion. Section three will present
our research model. The results of empirical
investigation will be presented and discussed in
the fourth section. Finally, we will conclude in
section �ive.

LITTERATURE REVIEW
De�ining digital banking
Digital banking is a cross between Fintech
Company and Bank. Fintech de�ined by Nurfadilah
and Samidi (2021) as a transformation of the
�inancial system based on new technology.
Whereas a digital bank, like a traditional bank,
can be organized into �ive divisions: Retail
Banking, Private and Commercial Banking,
Analysis and IT, Financial Management and
Operations, and Risk Management, the relative
importance of these departments is not the same.
Furthermore, the map of the relationships
between the different divisions is different
between digital and traditional banking, with
Analysis and IT is the cornerstone of the digital
bank. In general, the success and failure of a bank
are measured by the technologies and analytical
methods adopted rather than by its product
range (Lipton et al, 2016). The use of technology
to deliver �inancial goods in order to improve
accessibility and affordability of services is
known as digital banking (Melubo and Musau,
2020). The implementation of new �inancial
instruments, services, or practices, the
introduction of new money uses, the discovery
of new funding channels, the implementation
of new methods for processing daily operations,
or the establishment of a new organization are
all aspects of digital banking strategy (Kithinji,
2017).

Thus, bank digitization is de�ined as the
realization of transactions digitally and access
to bank account information electronically via
personal computers. Well, banking digitization
encompasses the set of technological initiatives
used in the banking sector, and refers to the use
of digital channels such as telephone, tablet and
Internet for the provision of banking services
and products.

De�ining Financial Inclusion
According to (Ozili, 2020), «Financial inclusion is
the ease of access to and availability of basic
�inancial services for all members of the
population». Referring to (Allen et al, 2016) and
(Ozili, 2018), �inancial inclusion is the process
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of ensuring that individuals’ especially poor
people have access to basic �inancial services in
the formal �inancial sector. Likewise, (Chehade et
al, 2017) present Financial inclusion as a status in
which individuals, including low-income people,
and enterprises, including the smallest, have
access to and make use of a full range of quality
formal �inancial services (payments, transfers,
savings, credit, and insurance) offered in a
responsible and sustainable manner by a variety
of providers operating in an appropriate legal
and regulatory environment. Also, (Sarma, 2015)
presents �inancial inclusion as a procedure which
warrants easier access, readiness and usage
of �inancial services for all people of a country.
This explanation strictly emphasizes on access to
and usage of formal �inancial services for entire
segments of society, which is one of the most
vital factors in the economic growth of a nation.
These de�initions come together in the point
that every member of the population must have
access to/and usage of available formal �inancial
services.

Thus, �inancial inclusion encompasses all the
measures and means put in place to �ight against
banking and �inancial exclusion.It is composed
of several �inancial products and services
(microinsurance, various credit products, savings
products and money transfer) and non-�inancial
(training in business management, risk and
governance, software to assist in decision-making
and �inancial education and awareness) made
available to every member of the population. As a
conclusion, it appears that �inancial inclusion is a
multi-dimensional concept. Banking penetration,
availability of the banking services, usage of the
banking system, affordability and timeliness of
�inancial system are principal dimensions of
�inancial inclusion.

Digital banking and �inancial inclusion:
Literature review
The theoretical basis for the relationship
between digital banking and �inancial inclusion
is based on the premise that a large portion of
the excluded population owns a cell phone, and
that the provision of �inancial services via cell

phones and related devices can improve access
to �inance for the excluded population (The World
Bank, 2016).This sub-section presents some
research papers addressing the relationship
between the digital transformation of the
banking sector and �inancial inclusion. This was
a challenge, as we encountered dif�iculties in
�inding quality articles that targeted our research
problem, while technological developments such
as the Internet and cell phones are promoting
wider access to and use of �inancial services, very
few studies have attempted to measure these
relationships empirically. One of the reasons is
that the wider adoption of these technologies
is recent, while measuring causal relationships
requires decades of time series data.

(Makau and Olando, 2021) evaluated the impacts
of digital banking strategy on �inancial inclusion
among commercial banks in Kenya in Kajiado
district. A closed-ended questionnaire was
administered and developed on a sample of
179 respondents for 323 bank branches and
agents. This study shows that digital banking
channels, digital �inancial infrastructure, and
digital �inancial services, have a statistically
positive and signi�icant effect on �inancial
inclusion, while digital service provision has
a statistically insigni�icant effect on �inancial
inclusion. Within the same context, (Melubo and
Musau, 2020) sought to establish the effects
of digital banking on the �inancial inclusion
of Women entrepreneurs in Narok County,
Kenya. Primary data was collected using a semi-
structure questionnaire to be administered to
Women business owners through face-to-face
interviews.(Siddik et al, 2020) presented the
effects of digital �inance on �inancial inclusion,
which is measured by outstanding loans from
commercial banks (% of GDP; logarithm of
outstanding loans) and digital �inance is
measured by three widely used proxy indicators:
the number of ATMs per 100,000 adults (ATMs),
the percentage of the population using the
Internet (INT), and the value of mobile money
transactions. (Fanta and Makina, 2019) examined
the relationship between digital technology and
�inancial inclusion. They measured �inancial
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inclusion using two dimensions, namely
accessibility and usage. Bank Acct is a dependent
variable used to measure the accessibility of
�inancial services using bank accounts per 1000
adults. EFT and Dep measure �inancial services
usage and represent electronic funds transfers
and deposits as a percentage of GDP. The authors
report a signi�icant positive relationship between
digital technology and �inancial inclusion.

(Kumar et al, 2019) highlighted the impact of
digital banking on �inancial inclusion in the
Rupnagar district. The study is descriptive in
nature and data is collected from primary (a
self-assessment questionnaire) and secondary
sources (collected from reports, newspapers,
and books). The authors conclude that �inancial
inclusion is positively in�luenced by digital
banking and that digital banking channels have
a positive association with promoting �inancial
inclusion. In the same way, (Kithinji, 2017) studied
the effects of the digital banking strategy on
the �inancial inclusion of commercial banks in
Kenya. The study was based on quantitative data
from primary and secondary data sources. The

regression model established the relationship
between numeric strategy and �inancial inclusion
among commercial banks. There has been a
signi�icant positive development in �inancial
inclusion, explained by the number of accounts,
the value of deposits, the number of outlets and the
customer base, over the 5 year period. The most
important digital banking strategy according to
this study is mobile banking, followed by ATM
banking, agent banking and online banking,
respectively.

(Naumenkova et al, 2018) examined the in�luence
of the economy digitalization on the �inancial
Inclusion in Ukraine. Their main objective is to
assess the level of �inancial inclusion, to
determine the in�luence of tariff and non-tariff
barriers on access to different �inancial services
for the Ukrainian population compared to other
countries of the world and �inally, to de�ine the
part of the adult population that is able to join
the formal �inancial services system with the
use of innovative �inancial service channels and
systems. Table 1 below provides a summary of
the articles reviewed.
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RESEARCHMETHOD
According to a study of the Financial Inclusion
Observatory in Tunisia, published on December
18, 2018, one-third of Tunisians have a bank
account. Including the Post Of�ice, MFIs, and
insurance companies, 61% of Tunisians are
clients of a formal �inancial institution. Our
extensive Reading of the literature on previously
studied dimensions of �inancial inclusion will
highlight our contribution to this work as we will
be adding another aspect of �inancial inclusion
that has not, to our knowledge, been studied
before. It is the ef�iciency: dimension cited by the
Financial Inclusion Observatory in Tunisia.
Financial inclusion will cover, so, all data relating
to the access and use of formal �inancial services
as well as those relating to their quality and its
effect in improving the conditions of access to
these services.

Data, Methodology and Hypotheses
Our goal is to estimate the degree of in�luence
of digital banking on �inancial inclusion in the
Tunisian context. In order to address this
research issue, we conduct a quantitative
approach consisting of the development and
administration of a survey followed by an analysis
and interpretation of the results. Our survey
was carried out on the basis of a sample of 70
employees of different Tunisian banks. Primary
data are collected from a questionnaire for
employees working in the banking sector, (see
Table 2 in the appendix), while data on the
measurement of banking digitalization is collected
from the IMF Financial Access Survey (FAS).
These data will be analyzed using SPSS 20
software. We measure �inancial inclusion using
three dimensions, namely access, quality and
ef�iciency, all of which are dependent variables
each measured by the regression factor score
extracted from the PCA results. The regression
models adopted in our study are as follows:

In terms of explanatory variables, Int: is Internet
users (% of population); phone: is cell phone
subscriptions (per 100 inhabitants); digtrans is
the number of mobile and Internet banking
transactions (in the reference year) per 1,000
adults. And �inally, X is a set of other control
variables such as urban population (% of total);
literacy rate (% of population 15 years and
older) and total labor force, and epsilon is the
error term.

The independent variables selected for our
research are measures of banking digitalization.
As determinants of bank digitization, and
depending on the availability of data for Tunisia,
we select only 3 independent variables: the
number of mobile and internet banking
transactions per 1000 adults; cell phone
subscriptions per 100 inhabitants; and the
percentage of internet users in the population.

RESULT AND DISCUSSION
Principal Component Analysis (PCA)
To perform a PCA, the following 3 conditions
must �irst be met: First, we must be sure that the
items are minimally correlated with each other.
The correlation matrix should be observed. If
several variables are correlated, the factorization
is possible. If not, factorization makes no sense
and is therefore not advisable. According to Table
3, we can observe that all the variables seem at
least slightly correlated.

Second, the KMO index must be greater than
0.5, and the sign of the Bartlett test must tend
to 0, which is veri�ied from Table 4, Thus KMO
index = 0.701> 0.6 and Bartlett test = 0.000.

Finally, observing the quality of representation
of the variables, these must be greater than 0.4,
which is veri�ied through Table 5, and those that
are less than 0.4 will be eliminated.
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Total variance explained
Looking at the "total variance explained" table 6,
in the "total" column, which indicates the initial
eigenvalues, only the eigenvalues greater than 1
(the Kaiser criterion) are retained (1.974; 1.221;
1.043). Therefore, only components 1, 2, and 3 are
maintained. They concentrate more on variances
than the initial variables. For this reason, the 1st,
2nd, and 3rd axes are those that give the maximum
information. In other words, they represent
about 70.631% of the total variance among all
the initial items (17 items). The �irst one for a
percentage of 28.712%, the second for 23.222%,
and the third of 18.697%.

Rotated Component Matrix
The interpretation of the principal components is
based on the search for the variables that are most
strongly correlated with each component. Here, a
correlation value greater than 0.5 is considered
important.
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The table 7 clearly shows that: The 1st component
is strongly correlated with 3 variables.

The �irst component increases with the increase
of quality 1; quality 2 and quality 3. This indicates
that these 3 variables vary together, if one
increase, the other two tend to do the same.
Therefore, this component is considered a
measure of the quality variable.

The second principal component increases with
two variables: ef�iciency 3 and ef�iciency 4, which
are highly correlated with this component.
Therefore, we consider this component as a
measure of the variable Ef�iciency.

The third principal component increases with
only one variable, which is Access 3, so this
component is a measure of the variable Access.
It can be seen that this variable has a high
loading of 0.929. This means that access to
�inancial services is a strong predictor of �inancial
inclusion.

Multiple linear regression
Table 8 shows the results of the regression models
for the variable Access, Quality and Ef�iciency.
All 3 models have adequate explanatory power,
with R-squared values ranging from 0.555 to
0.710. The R-squared value peaks in model 2,
indicating that about 71% of the variation in
�inancial inclusion is due to the independent
variables in the model.

In terms of hypothesis testing, the results of
model 1 reveals that digital banking positively
affects access to �inancial services In this case,
digital banking promotes accessibility of banking
services to members of the population. This
variable is consistent with the results of (Melubo
and Musau, 2020); (Siddik and Kabiraj, 2020);
(Fanta and Makina, 2019); (Kumar et al, 2019).
In Somme, having a simple cell phone can
potentially open up access to various �inancial
services. Having access to the Internet also
expands the range of possibilities. These
technologies could help overcome the barriers
that prevent unbanked adults from accessing
�inancial services. However, cell phones could
eliminate the need to travel long distances to a
�inancial institution.

Regarding model 2, the results show that digital
banking has a promoting effect on �inancial
inclusion by improving the quality of banking
services for customers through secure
transactions and safe, reliable, affordable
products. Our result is consistent with the results
of (Melubo and Musau, 2020) and (Kithinji,
2017).

Concerning model 3 on the impact of banking
digitalization on the ef�iciency of �inancial
services, it presents our contribution in this
work. To our knowledge, this dimension has not
been the subject of previous work, but it is
cited by the observatory of �inancial inclusion
in Tunisia. In fact, according to our results,
digitalized banking services have a positive
impact on the ef�iciency of banking services for
customers and for the bank itself. As a result,
banks that offer a wide range of internet banking
services are more ef�icient than those that do not.
In addition, digitalized banking services help
banks improve their earning power and asset
quality. Thus, it is no wonder that banks are
increasingly turning to the Internet and related
information technologies to improve business
ef�iciency and service quality.

The most important driver of �inancial inclusion
today is technology, the powerful effect of which is
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its ability to deliver �inancial services to people
wherever they are and whenever they need
them. Thus, technology and the Internet are
affecting �inancial access, quality and ef�iciency
of �inancial services. Cell phone subscriptions
have a positive relationship with inclusive
development. Financial inclusion has emerged
as a by-product of these technologies, now
commonly referred to as FinTech (�inancial
technology). Digital �inancial inclusion can
improve the well-being of individuals and
businesses that have a reliable digital platform to
access funds in their bank accounts to conduct
�inancial transactions (According to CGAP Annual
Report, 2015).

Analysis of the impact of control variables on
�inancial inclusion
In terms of the control variables, the results in
Table 9 show that the coef�icient on the labor
force is negative and insigni�icant for all three
models (Student's t-value is -1.083; -1.433; -.676
respectively) meaning that this variable has no
effect on �inancial inclusion. Thus, being part of
the labor force is not an indicator of �inancial
inclusion.

Regarding the literacy rate, the empirical results
show that this variable has a positive (.667;
1.038) and signi�icant impact (student's t-value
is 2.401; 2.888 with a p = .037 and .016) at the
5% signi�icance level for the �irst two models,
meaning that the literacy rate has a positive
impact on �inancial inclusion in terms of access
and quality of �inancial services. Our results are

similar to those found by (Uddin et al, 2017);
(Chikalipah, 2017), (Chithra and Selvam, 2013)
who found that literacy are signi�icantly
associated with �inancial inclusion. Thus, for
uneducated people, accessing �inancial services
is very dif�icult to achieve, as they do not know
how to analyze the credit risk and bene�its of a
loan or savings project, nor do they provide the
necessary documents and information to access
the loan. In this context, illiteracy is the main
obstacle to �inancial inclusion. For the last
model, however, this variable is negative and not
signi�icant.

Also, statistical tests show that there is a
positive and non-signi�icant relationship between
�inancial inclusion and urban population in all
three models. This result is contrary to the result
of the United Nations, (2018) which shows that
the possession of all the opportunities to access
different �inancial services thus improving
�inancial inclusion. Thus, living in an urban area
is the path to �inancial inclusion. According to
the latest study of the observatory of �inancial
inclusion in Tunisia, rural people are
proportionally more likely to be customers of
the Post Of�ice, while urban people prefer banks.

CONCLUSION
In an increasingly digitalized world, digital
banking has played an important role in the
inclusive growth process of countries. This
research explored the effects of bank
digitalization on �inancial inclusion by developing
a questionnaire survey for bank employees. We
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found that bank digitalization has positive effects
on �inancial inclusion, it is perceived to improve
access, quality and ef�iciency of �inancial services.
However, it does not improve the use of �inancial
services.

Based on our �indings, policymakers should
adopt such policies to promote digital �inance,
which in turn will promote �inancial inclusion,
leading to inclusive growth in the country.
Again, the rise of digitization and technologies
related to arti�icial intelligence and Blockchain

has placed new challenges before the Central
Bank. These include driving the digitalization of
the banking system transformation in order to be
even closer to customers and to manage operating
costs as well as possible. In this context, it would
be important to exploit all the opportunities
offered by these technologies dedicated to
�inance (FinTech). As a key policy implication,
encouraging digital banking applications would
play an important role in addressing the
challenges of impoverished growth, �inancial
exclusion, inequality and poverty in Tunisia.
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