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Abstract: The purpose of this paper is to investigate the nexus between financial (banking) acces-
sibility and economic growth in the context of the digitization process. Thus, we built a panel
model to evaluate the correlations between the banking accessibility and economic growth during
2010–2021 period for the Central and Eastern European Countries (CEEC). Furthermore, we applied
the Fully Modified Ordinary Least Squares (FMOLS) method with eight independent variables
measuring the degree of banking accessibility and the dependent variable for economic growth. The
results show that improving financial accessibility positively influences economic growth and greater
access to banking services does not necessarily stimulate economic growth. In the digitization context,
the results are relevant for the policymakers outlining that investing more in digitization is important,
but this does not necessarily help people to have more access to banking services because there is
also a lack of will and financial education that restrain them from embracing the digital changes.
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1. Introduction

The concept of financial development has been widely discussed in the literature since
the last century, due to the role played in the economic progress of a country. According to
empirical studies, the macroeconomic performance of a country is inconceivable without
giving significant importance to the financial sector and thus, the correlation between
financial development and economic growth becomes relevant. There is sufficient evidence
to support the view that financial development is essential for economic growth in both
developed and developing countries.

Despite eleven decades of debate and scientific research on the financial development-
economic growth relationship, there are few studies that have investigated the impact of
financial accessibility, as a dimension of financial development, on economic growth. Theo-
retically, the hypothesis of a positive influence of access on macroeconomic performance
has been outlined by increasing incomes and reducing poverty. Empirically, few studies
have been carried out to confirm the theory, the main reason being the lack of availability
of data that include the appropriate indicators to determine financial accessibility.

The aim of this paper is to explore the impact of financial accessibility (banking
accessibility) on economic growth, to test the hypothesis that better financial accessibility
leads to economic growth. The sample subject of research is the countries of Central and
Eastern Europe. The interest in this group of countries is caused both by the lack of research
in this field, but also by the fact that Romania is part of this group of countries and will
allow obtaining a more conclusive picture regarding this cointegration relationship. Due to
the availability of data, the measurement of financial accessibility will be analyzed through
nine indicators specific to the banking sector.
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An important role in increasing accessibility on the financial market is played by the
technological progress of the last two decades and the rapid digitization of financial services.
The free flow of information and the innovations brought along with the digitization era
have favored the creation of new opportunities and ideas in the financial development
process. Digitization has left its mark considerably in banking, where the traditional
physical interaction between the customer and the bank, in its branches, has been replaced
by the introduction of ATMs, online banking and call centers. For Mowes et al. [1], the
shift to operating web 2.0 technologies is the interplay point of customers and banking.
Currently, customers choose to use online services, such as mobile banking and internet
banking, and the number of ATMs has decreased from year to year, accentuating customers’
preference for digital services through remote banking. In the last two years, under the
influence of the COVID-19 crisis, the need for such services has been accentuated, and
special innovations have been made in this regard.

There are multiple contributions of this paper. To begin with, in the study the variables
are selected from two perspectives: traditional and digital and in evaluating the influences
of these variables on the macroeconomic performances of the CEE countries. Moreover,
regarding the measurement of financial development, from the perspective of the accessi-
bility dimension, no research papers could be found for the targeted space, only studies
at the global level, and its connection with digitization was little investigated, especially
in emerging countries. Therefore, the study covers the gap identified in the literature.
Additionally, an added value of this study is given by the analysis of a group of countries
with similar economic characteristics and different levels of digitization. Furthermore,
the empirical results draw a detailed picture of financial accessibility in CEEC and the
impact on macroeconomic performance, from the perspective of banking accessibility for
the period 2010–2021 in the context of digitization. The results of the study are useful
for policymakers, who should evaluate and employ more carefully different approaches
depending on the development level of each country.

To achieve the proposed research goal, we will build an econometric model applying
a panel of 12 countries data during 2010–2021 and testing the cointegration nexus through
FMOLS estimators.

The study is organized in six sections, as follows: Section 2 provides the theoretical
context and describes the literature review; Section 3 elaborates the empirical model,
econometric methodology and data sources, Section 4 interprets the findings, Section 5
unravels the discussions and the last section outlines the conclusions, policy implications
and limitations of the study.

2. Literature Review
2.1. Financial Development and Macroeconomic Performance

Schumpeter [2] supported first the importance of the development of the financial
sector for economic growth stating that the financial sector has a significant contribution to
economic growth through technological innovations. Stiglitz and Weiss [3], also supported
Schumpeter’s idea, emphasizing that financial market channels are a country’s savings
to profitable investments. A few years later, Greenwood and Jovanovic [4] argued the
importance of financial development through the advantage of mitigating the cost of infor-
mation, thus leading to a better allocation of capital. In addition, according to Levine [5],
highly developed financial systems contribute to trading, diversification, hedging and
risk mitigation, apart from facilitating transactions in goods and services. The positive
impact of financial development on macroeconomic performance was also supported by
Beck [6] who considered that the level of financial development is one of the most important
macroeconomic variables that different research studies on economic growth highlighted
on many occasions.

Therefore, we can outline that through institutions, markets and financial instruments,
information and possibilities are provided to allocate capital efficiently, to make various
profitable investments, with considerable impact on economic growth.
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However, the arguments that contradict the favorable impact of financial development
on macroeconomic performance were also evidenced by many authors. Thus, Robinson [7]
and Lucas [8] argued that finance has a minor role in the evolution of economic growth
and rather growth defines financial development.

Nevertheless, recent empirical studies provide sufficient evidence in favor of the hy-
pothesis initiated by Schumpeter [9], and later also supported by McKinnon [10], Shaw [11],
King and Levine ([12,13]) and Levine et al. [14], according to which financial develop-
ment is the engine of economic growth. One of the recent empirical works supporting
Schumpeter’s hypothesis is that of Guru and Yadav [15]. Based on the results, it was
concluded that there was a strong and positive nexus between financial development and
economic growth of the selected economies. Additionally, Bist [16] analyzed the long-term
relationship between financial development and economic growth in 16 less developed
countries and he emphasized that there was a long-term cointegration relationship between
financial development and economic growth in the countries under analysis.

According to the above, we notice that there are numerous studies that have as their
objective the analysis of the relationship between financial development and economic
growth. Since we propose ourselves to investigate the influence of financial accessibility
on economic growth, in the following we will summarize both the studies that measured
financial accessibility, as well as those that analyzed the existing relationship between
financial development and economic growth.

2.2. Financial Accessibility and Economic Growth

To be able to determine the causal relationship between financial development and
economic growth, a good measurement of financial development is first needed. The
way in which the financial development of a country can be determined is an equally
controversial subject. Due to the complexity of the concept and the multi-dimensions
of financial development, its measurement has become equally complex and difficult.
Particular attention was paid to this topic because the appropriate definition of financial
development serves both in evaluating the progress registered by the financial sector of a
country, as well as in determining its impact on economic growth. However, the difficulties
appeared from the stage of choosing the key variables, which would be representative and
relevant in the measurement of the financial sector. Therefore, Cole [17] tried to explain
that the methods used at that time failed to provide a broad and sufficient picture of the
size of financial systems. Additionally, Edwards [18] spoke about the difficulty of choosing
the appropriate variables for measuring the degree of financial development.

Currently, although the databases have developed and offer more transparency to
researchers, there are significant differences between countries regarding: the financial
structure, the size of financial institutions, the variety of financial instruments, etc. Thus, it
is difficult to say that there is a unique and precise way to measure financial development,
which can be applied to all countries. However, in most studies, aggregated variables of
financial development are used for quantitative measurement and to determine the depth
of financial markets, such as: insurance premiums to GDP ratio, stock market capitalization
to GDP ratio, deposits to GDP ratio, and bank credit to GDP ratio. However, different
components of the financial system as stock markets, banks or insurance companies have
different impacts on economic growth.

Therefore, Arcand, Berkes and Panizza [19] used the credit to GDP ratio to establish
that there is a threshold above which financial development no longer has a positive effect
on economic growth. Moreover, Beck et al. [20] argued that high levels of private credit as
a share of GDP do not necessarily mean high levels of financial development.

Furthermore, according to IMF staff [21], financial development is defined as a com-
bination of depth, accessibility, and efficiency. Moreover, World Bank’s Global Financial
Development Database [22] has developed a conceptual framework to measure financial
development around the world. This framework identifies four dimensions mentioned
above, which are measured for the two major components of the financial sector, namely
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financial institutions, and financial markets. For the qualitative measurement, dimensions
such as: efficiency, stability and access are used, the latter being the dimension that is the
object of this research.

Other strands in the literature [23] measure financial development, from the per-
spective of financial accessibility. Thus, they examined the extent of financial access in
developed and developing countries by constructing the financial access index separately
for banking and non-banking institutions. Accessibility is addressed in three categories:
physical access, ease of transactions and cost of transactions, each category is analyzed
incorporating several indicators. Additionally, Kendall et al. [24] measured financial
access around the world, comprising a set of financial accessibility indicators for 139 coun-
tries, and described the results of a preliminary analysis of this survey based on World
Bank data.

Additionally, Boldbaatar and Lee [25] emphasized that high financial accessibility
determines high income in general and that an increase in financial access indicators
had a more significant impact on economic growth in low-income than in high-income
countries. Furthermore, Nguyen et al. [26] confirmed that financial development had
a positive effect on economic growth and their nexus is linear. Nevertheless, Bist [16]
analyzed the relationship between financial development and economic growth in low-
income countries and evidenced that there was a positive long-term relationship between
financial development and economic growth.

As for the Central and Eastern Europe, as far as we researched, only Dudian and
Popa [27] carried out an empirical analysis of the relationship between financial develop-
ment and economic growth and they outlined that non-performing loans have a significant
and quite large negative influence on economic growth.

Thus, the first hypothesis can be postulated:

Hypothesis 1 (H1). Improving financial accessibility positively influences economic growth
in CEEC.

2.3. Financial Development and Digitization

Considering the speed with which digitization has developed and infiltrated people’s
lives, as well as the importance of financial development on economic growth, debates
regarding the relationship between financial development and digitization did not take
long to emerge.

Thus, Solow [28] initiated the hypothesis that technological innovation favors the
increase in the standard of living more than the accumulation of capital. This hypothesis
was also supported by the research of Haibibi and Zabardast [29], through the study
conducted in OECD countries, where it was proven that the improvement of technology
led to economic growth. Indeed, the remarkable results recorded in the last two decades
support and prove the importance of technological progress and digitization in the entire
ecosystem of the economy.

Another important aspect regarding the financial development–digitization relation-
ship was identified by Mago and Chitowindo [30], emphasizing that good digitization
provides better financial inclusion. Through the mobile banking system, people from
remote areas have easier, cheaper, and faster access to performing banking operations and
thus stimulating economic growth.

Furthermore, Myovella et al. [31] explored the contribution of digitization to economic
and emphasized that digitization had a positive contribution to economic growth, but less
advanced technologies created more opportunities in less developed countries because
there is more room for improvement. Additionally, Owusu-Agyei et al. [32] found evidence
of the positive impact of Internet use on various measures of financial development. More-
over, it has been found that low digitization is a major impediment to the development of
financial systems and countries with technological advancements have relatively developed
financial systems [33]. Nevertheless, for these developed countries, the impact of digital
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financial literacy in financial decision making and the perceived financial well-being nexus
contribute to a higher digital financial inclusion [34].

In addition to these positive influences, other benefits of digitization on financial
development are also identified, such as the reduction of information asymmetries and
transaction costs. Alternatively, digitization has allowed the increase in the speed and
general security of transactions, as well as the emergence of innovative business models
and of personalized services [35–37].

Although there are many papers that have analyzed the nexus between financial
development and economic growth, there is a small number of studies that investigated this
relationship in the Central and Eastern Europe (CEE) countries. Moreover, regarding the
measurement of financial development, from the perspective of the accessibility dimension,
no research papers could be found for the targeted space, only studies at the global level,
and its connection with digitization is little investigated, especially in emerging countries.

As a result, through this research paper, we will create a detailed picture of financial
accessibility in CEEC and the impact on macroeconomic performance, from the perspective
of banking accessibility for the period 2010–2021 in the context of digitization.

Thus, the second hypothesis can be postulated:

Hypothesis 2 (H2). Higher digital financial access to banking services stimulates economic growth
in CEEC.

3. Data and Methodology

The study explores the effects that financial accessibility has had on the economic
growth in Central and Eastern European countries. The selected period is 12 years
(2010–2021). To reach the goal of our study, we selected a group of variables, as presented
in Table 1.

Data on financial access indicators were collected from the International Monetary
Fund, “Financial Access Survey” (FAS) [21], as well as from the World Bank [22] and
Eurostat [38]. To investigate the role of financial accessibility on economic growth, we used
eight specific indicators of banking accessibility, because, in most countries, the banking
sector is the most representative and dominant in the financial field. Beck et al. [39] stated
that it is not only important to provide opportunities for accessing financial services, but
also the actual use of these services. Starting from this observation, we will use indicators
that measure the ease and possibilities of access to banking services, as well as indicators
that refer to the degree of use of banking services.

Due to the accelerated process of the digitization that we are facing nowadays, also as
a direct consequence of the pandemic, we considered relevant to split the selected variables
into two categories, each connected to the type of financial accessibility we are referring to:

- Independent variables related to the traditional financial accessibility—the oldest typology
of financial access to the banking sector derived from the primary operations of a
bank: the number of commercial bank branches per 100,000 adults; the number of
commercial bank branches per 1000 km2; outstanding loans from commercial banks
(% of GDP); outstanding deposits at commercial banks (% of GDP).

- Independent variables related to the digital financial accessibility—the newest typology
of financial access to the banking sector derived from the necessity to embrace the
digital technology and to transpose it into the banks’ activity: the number of credit
cards per 1000 adults; number of debit cards per 1000 adults; the number of ATMs per
100,000 adults; the number of ATMs per 1000 km2 and individuals using the internet
for internet banking.
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Table 1. Variables description and data sources.

Acronym Definition Variable Type Unit of Measure Time
Period Data Source

GDP Gross Domestic
Product per capita

Dependent
variable Current USD 2010–2021

World
Development

Indicators

ATMS_AD

Number of
Automated teller
machines (ATMs)
per 100,000 adults

Independent
variable/Digital

financial
accessibility

Per 100,000 adults 2010–2021
World Bank,
International

Monetary Fund

ATMS_KM

Number of
Automated teller
machines (ATMs)

per 1000 km2

Independent
variable/Digital

financial
accessibility

Per 1000 km2 2010–2021
World Bank,
International

Monetary Fund

BANKBR_AD

Number of
commercial bank

branches per
100,000 adults

Independent vari-
able/Traditional

financial
accessibility

Per 100,000 adults 2010–2021
World Bank,
International

Monetary Fund

BANKBR_KM

Number of
commercial bank
branches per 1000

km2

Independent vari-
able/Traditional

financial
accessibility

Per 1000 km2 2010–2021
World Bank,
International

Monetary Fund

CREDCARD
Number of credit

cards per 1000
adults

Independent
variable/Digital

financial
accessibility

No. of credit cards 2010–2021
World Bank,
International

Monetary Fund

DEBCARD
Number of debit

cards per 1000
adults

Independent
variable/Digital

financial
accessibility

No. of debit cards 2010–2021
World Bank,
International

Monetary Fund

EBANKING
Individuals using

the internet for
internet banking

Independent
variable/Digital

financial
accessibility

Percentage of
individuals 2010–2021 Eurostat

DEPOSITS
Outstanding
deposits at

commercial banks

Independent vari-
able/Traditional

financial
accessibility

% Of GDP 2010–2021
World Bank,
International

Monetary Fund

LOANS
Outstanding loans
from commercial

banks

Independent vari-
able/Traditional

financial
accessibility

% Of GDP 2010–2021
World Bank,
International

Monetary Fund

TRADE

Sum of exports
and imports of

goods and services
measured as a
share of GDP

Control variable % Of GDP 2010–2021
World Bank,
International

Monetary Fund

Source: Author’s own calculation.

The “trade volume” indicator is also an independent variable, but used as a control
variable, while the “GDP” indicator is the dependent variable.

We initially intended to also choose other important variables that could better em-
phasize the financial access to digital instruments, as mobile money but, unfortunately,
data were not available on the selected period of the study, nor for all analyzed countries.
Therefore, the results would have been inconclusive and impossible to perform with the
statistical software.
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Thus, in order to assess the causality nexus between the financial accessibility and
economic growth we will follow these steps: testing the stationarity of the data series by
applying ADF and PP unit root tests, further using Fully Modified Ordinary Least Squares
(FMOLS) to identify whether from a statistical point of view the variables included in the
model are significant and if there is a cointegration nexus between these variables in the
long run. The last step is performing the Dumitrescu and Hurlin test [40] to establish the
causal nexus between the variables.

The impact of financial accessibility on the economic growth in the 12 selected CEECs
is outlined through a panel data growth model and applied through the FMOLS estimators.
We formulate the following economic growth model based on Solow [28], as Equation (1):

∆Yit = α∆Yit−1 + β jZit + γFA + δt + εit (1)

where Yit is the log level of the real GDP per capita, and Zit is a set of control variables for
country i at time t. It includes the log of some conventional variables used in economic
growth equations, such as human capital or investment ratio. Financial accessibility is
represented by the FA. Furthermore, δt is a time dummy variable to capture time-specific
effects of the fixed effect model and εit is a disturbance term.

We can then rewrite Equation (1) as follows:

Yit = αjFAdit + β jFAtit + γjZit + δt + εit (2)

where:

Yit = the dependent variable, which is lnGDP, used to quantify the performance of the
economic sector,
FAdit = the independent variables, which can be lnATMS_AD, lnATMS_KM, lnCREDCARD,
lnDEBCARD, lnEBANKING used to quantify the financial accessibility in the banking
system through the digital components,
FAtit = the independent variables, which can be lnBANKBR_AD, lnBANKBR_KM, lnDE-
POSITS, lnLOANS, used to quantify the financial accessibility in the banking system
through the traditional components,
Z = the control variables, which can be lnTRADE.
αj, βj, γj = the associated coefficients of the variables,
i = the country,
t = the period,
δt = the time dummy variable,
εit = the standard error of the regression.

The mathematical form of the panel model equation is the following:

lnGDPit = α1lnATMS_ADit + α2lnATMS_KMit + α3lnCREDCARDit + α4lnDEBCARDit + α5lnEBANKINGit +
β1lnBANKBR_ADit + β2lnBANKBR_KMit + β3lnDEPOSITSit + β4lnLOANSit + γlnTRADEit + δt + εit

(3)

4. Results
4.1. Evolution of Selected Indicators in CEECs

To capture an overview of the financial performance of the economic sector and of the
level of financial accessibility in the 12 CEECs, we used the dependent variable—GDP—as
a reference indicator. The evolution of the indicators in the period 2010–2021 is presented
in Figure 1 (See Figure 1).
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Figure 1. Evolution of selected indicators in CEECs during 2010–2021. Sources: Author’s processed 
data from IMF, Financial Access Survey (FAS) database. Available at: https://data.imf.org/regu-
lar.aspx?key=61063967 (accessed on 2 October 2022). 

In the case of the dependent variable, namely the GDP per capita [22], until 2014, the 
highest GDP was registered in Cyprus. From 2015 Malta became the leader of the ranking 
and the lowest GDP was obtained in Bulgaria, followed by Romania. 

According to the data available on the IMF, from the Financial Access Survey section 
[41], the number of cards per 1000 adults in the analyzed period shows an oscillating trend, 
but with a slight downward trend in 2021 compared to 2010. The countries that stood out, 
registering values above the sample average, were Malta, followed by Slovenia.  

In the case of debit cards, the trend is slightly increasing over the analyzed interval. 
In 2021, the number of debit cards increased by nine times [41] compared to 2010. This 
increase might have been caused by the pandemic conditions, where the preference for 
online payments using a debit card increased, this being the main reason for the increase 
in the number of debit cards in the other analyzed countries as well. 

Another analyzed indicator refers to the number of ATMs per 100,000 adults, as well as 
per 1000 km2. In Bulgaria, Cyprus, Estonia, Latvia, Lithuania, Malta and Slovenia, there 
was a decrease in 2021 compared to 2010 [41]. The other analyzed countries registered an 
increase in this indicator in 2021 compared to 2010. The evolution of this indicator was 
influenced both by the introduction of mobile banking applications and other facilities in 
the online environment, as well as by the evolution of the population. According to the 
World Bank [22], at the level of the European Union, the average of this indicator in 2010 
was 78.61 ATMs per 100,000 adults in 2010, falling in 2020 to 63.13 ATMs per 100,000 
adults, Romania recording values below the European average. 

As for the indicator number of ATMs per 1000 km2, Malta stands out with an impressive 
result compared to the other countries [41]. This enormous disparity is also influenced to 
a small extent by the level of tourism from Malta, where the use of contactless cards was 
later introduced, in 2016, compared to other countries, thus tourists being forced to with-
draw money from ATMs. 
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Figure 1. Evolution of selected indicators in CEECs during 2010–2021. Sources: Author’s processed
data from IMF, Financial Access Survey (FAS) database. Available at: https://data.imf.org/regular.
aspx?key=61063967 (accessed on 2 October 2022).

In the case of the dependent variable, namely the GDP per capita [22], until 2014, the
highest GDP was registered in Cyprus. From 2015 Malta became the leader of the ranking
and the lowest GDP was obtained in Bulgaria, followed by Romania.

According to the data available on the IMF, from the Financial Access Survey sec-
tion [41], the number of cards per 1000 adults in the analyzed period shows an oscillating
trend, but with a slight downward trend in 2021 compared to 2010. The countries that
stood out, registering values above the sample average, were Malta, followed by Slovenia.

In the case of debit cards, the trend is slightly increasing over the analyzed interval.
In 2021, the number of debit cards increased by nine times [41] compared to 2010. This
increase might have been caused by the pandemic conditions, where the preference for
online payments using a debit card increased, this being the main reason for the increase in
the number of debit cards in the other analyzed countries as well.

Another analyzed indicator refers to the number of ATMs per 100,000 adults, as well as
per 1000 km2. In Bulgaria, Cyprus, Estonia, Latvia, Lithuania, Malta and Slovenia, there
was a decrease in 2021 compared to 2010 [41]. The other analyzed countries registered an
increase in this indicator in 2021 compared to 2010. The evolution of this indicator was
influenced both by the introduction of mobile banking applications and other facilities in
the online environment, as well as by the evolution of the population. According to the
World Bank [22], at the level of the European Union, the average of this indicator in 2010
was 78.61 ATMs per 100,000 adults in 2010, falling in 2020 to 63.13 ATMs per 100,000 adults,
Romania recording values below the European average.

https://data.imf.org/regular.aspx?key=61063967
https://data.imf.org/regular.aspx?key=61063967
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As for the indicator number of ATMs per 1000 km2, Malta stands out with an impressive
result compared to the other countries [41]. This enormous disparity is also influenced to a
small extent by the level of tourism from Malta, where the use of contactless cards was later
introduced, in 2016, compared to other countries, thus tourists being forced to withdraw
money from ATMs.

In the case of “Individuals using the internet for internet banking” (EBANKING), it is to be
noticed that Romania and Bulgaria registered the lowest values over time, but they tripled
these values during and after the pandemic [38]. This fact acknowledges the changes in the
customers’ behavior who understood the importance of the digitization process. However,
according to international authorities reports [42] at least 69% of households have access to
broadband in each European region, and over 90% of households are fully connected in
most regions. This outlines significant progress reached lately in mitigating gaps in access
to digital infrastructure. Still, convergence between regions in the use of digital services
has been slow. Even today, in many parts of South-Eastern Europe, less than a third of the
population uses the internet to order goods or services, unlike other Western countries,
where three quarters of the population shop online [42].

According to the data from IMF [41], the trend for “Commercial bank branches per
100,000 adults” is decreasing for the entire analyzed sample, except for Hungary for the
period of 2018–2021, where the trend became upward. One of the reasons that caused
this sudden increase in commercial bank branches in Hungary is related to the changes in
the financial supervision thus affecting the profitability of the Hungarian banking sector,
changes that started in 2013. Bulgaria is the country with the most branches of commercial
banks. At the level of the European Union, according to the World Bank [22], the average
was 34.2, decreasing in 2020 to 20.9 branches per 100,000 adults. Romania is above this
European average for the entire analyzed period.

In the case of “Commercial bank branches per 1000 km2” [41], Malta stands out, for the
same reason of density. The decrease in the number of commercial bank branches, was
influenced by the acceleration of digital transformations in the banking sector and the
preference for the relationship with the remote bank, through mobile banking and internet
banking facilities.

As for “Outstanding loans from commercial banks as a percentage of GDP per 1000 adults” [41],
a decreasing trend was recorded. This fact denotes an improvement in the situation in this
field. The highest values were registered by Cyprus and Malta. In 2021, both countries will
halve the number of these non-performing loans. The country with the lowest values is
Romania, indicating a good supervision and control of credit risk.

In addition to the volume of non-performing loans as a percentage of GDP, “Outstand-
ing deposits” have a slightly upward trend [41]. The highest values and unusual fluctuations
are registered in Cyprus and Malta. As in the case of non-performing loans, Romania
registered the lowest values, this fact might be caused by the low degree of saving among
the population.

4.2. Estimation of Impact and Causality of Financial Accessibility on the Economic Growth

Before analyzing the panel regression equation, it was necessary to evaluate the
autocorrelation between the variables. From Table 2, it can be observed that there was
no autocorrelation within the selected model because none of the coefficients associated
with the variables was equal to one. However, we noticed a strong positive correlation
between LNATMS_KM and LNBANKBR_KM, as well as between LNBANKBR_AD and
LNBANKBR_KM, that did not affect the analysis of the panel regression model.
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Table 2. Correlation matrix.

Correlation
Probability LNGDP LNATMS_AD LNATMS_KM LNBANKBR_ADLNBANKBR_KMLNCREDCARD LNDEBCARD LNDEPOSITS LNEBANKING LNLOANS LNTRADE

LNGDP 1.00
—–

LNATMS_AD −0.33 1.00
0.00 —–

LNATMS_KM 0.30 0.00 1.00
0.00 0.96 —–

LNBANKBR_AD −0.23 0.36 0.50 1.00
0.00 0.00 0.00 —–

LNBANKBR_KM 0.19 −0.04 0.94 0.70 1.00
0.01 0.60 0.00 0.00 —–

LNCREDCARD 0.56 0.33 0.44 0.19 0.34 1.00
0.00 0.00 0.00 0.01 0.00 —–

LNDEBCARD 0.36 −0.12 0.09 −0.30 −0.03 0.32 1.00
0.00 0.12 0.28 0.00 0.70 0.00 —–

LNDEPOSITS 0.60 −0.17 0.59 0.36 0.62 0.45 0.24 1.00
0.00 0.03 0.00 0.00 0.00 0.00 0.00 —–

LNEBANKING 0.76 −0.46 0.08 −0.45 −0.03 0.22 0.30 0.27 1.00
0.00 0.00 0.33 0.00 0.67 0.00 0.00 0.00 —–

LNLOANS 0.47 0.00 0.31 0.41 0.40 0.46 0.00 0.75 0.14 1.00
0.00 0.91 0.00 0.00 0.00 0.00 0.91 0.00 0.07 —–

LNTRADE 0.56 −0.17 0.54 −0.09 0.40 0.41 0.43 0.55 0.50 0.35 1.00
0.00 0.03 0.00 0.26 0.00 0.00 0.00 0.00 0.00 0.00 —–

Source: Author’s own calculation.
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Table 3 describes the summary statistics of the variables for the CEE countries. The
descriptive statistics verify the normal distribution of the data series outlined by the analysis
of the Skewness and Kurtosis indicators and the probability associated with the Jarque-Bera
normality test. A value of the Skewness indicator equal to or close to zero indicates a
symmetrical distribution of the data series, as is the case with the data series used in our
analysis, excepting LNATMS_KM, LNCREDCARD, LNDEBCARD and LNEBANKING.
Kurtosis also indicates a flat distribution for all data series due to the values lower than
three, except for most of the variables where the distribution of the series is curved. The
null hypothesis of the Jarque-Bera test is that the series is normally distributed. We can
reject the null hypothesis of a normal distribution for the variables LNATMS_AD and
LNBANKBR_AD in CEE countries.

Table 3. Descriptive statistics of the variables in CEE countries.

LNGDP LNATMS
_AD

LNAT
MS_KM

LNBANK
BR_AD

LNBANK
BR _KM

LNCRED
CARD

LNDEB
CARD

LNDE
POSITS

LNLO
ANS

LNEBAN
KING

LNTR
ADE

Mean 9.74 4.13 3.97 3.21 3.05 5.45 7.02 4.01 4.00 3.53 4.95
Median 9.78 4.10 3.97 3.26 3.20 5.26 6.96 3.93 3.91 3.82 4.97

Max. 10.41 4.65 6.53 4.52 6.12 6.86 9.46 5.04 5.24 4.42 5.77
Min. 8.83 3.40 2.42 1.89 0.51 4.81 6.43 3.43 3.20 1.16 4.26

Std. Dev. 0.37 0.24 0.92 0.50 1.24 0.50 0.34 0.43 0.44 0.83 0.31
Skewness −0.46 0.14 1.25 −0.28 0.45 1.21 3.00 0.90 0.89 −1.48 0.48
Kurtosis 2.62 2.94 5.09 3.03 3.82 3.62 20.83 2.91 3.72 4.25 3.79

Jarque-Berra 6.06 0.50 64.18 1.90 9.18 37.59 2126.15 19.50 22.14 62.39 9.45
Prob. 0.04 0.77 0.00 0.38 0.01 0.00 0.00 0.00 0.00 0.00 0.00
Sum 1403.86 595.87 571.93 463.06 439.20 785.27 1011.38 578.58 576.58 509.38 713.51

Sum Sq. Dev. 20.06 8.30 122.29 36.45 221.16 36.65 17.36 26.66 28.43 99.53 13.92
Obs. 144 144 144 144 144 144 144 144 144 144 144

Source: Author’s own calculation.

As we specified in the methodology section, before applying FMOLS method, we pro-
ceeded to test the stationarity of the data series. FMOLS is, according to Hamit-Haggar [43],
the most suitable technique for the panel, which includes heterogeneous cointegration.
The tests performed are Levin-Lin-Chu [44] panel root tests, ADF—Fisher Chi-square and
PP—Fisher Chi-square tests applicable for panel data. The results presented in Table 4,
outline that data series are stationary at first difference.

As all variables are stationary at first difference, Kao [45] co-integration test is further
performed with the results in Table 5 to acknowledge that there is a long-term relationship
between the variables.

Therefore, at least one cointegration nexus is found between the variables of the model.
A second co-integration test, Johansen Fisher Panel Cointegration Test, is further used

to test the existence of a long-term co-integration relationship between the variables of
the model. The result of the test from Table 6 indicates 1 co-integrating equation at the
0.05 level and another co-integrating equation at 0.10 level.

Once the stability of the model was tested, we present the results obtained by applying
the FMOLS [46,47] estimation for the proposed model to identify the long-term cointegra-
tion coefficients. According to the results presented in Table 7, we noticed that all variables
in the model are statistically significant as p-value is 0.0000 in all cases. Therefore, the
variables lnATMS_KM, lnBANKBR_AD, lnCREDCARD, lnDEPOSITS and lnTRADE have
a negative impact on the economic growth, as an increase in their levels will reduce the
economic growth of the countries. On the other hand, the use of the other selected variables
highlighted a positive impact through increases in economic growth.
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Table 4. Results for LLC unit root test, ADF—Fisher Chi-square and PP—Fisher Chi-square test.

Methods
Level/First

Difference (D)
Statistic (p) in LLC Statistic (p) in ADF Statistic (p) in PP

LNGDP 0.4736 (0.6821) 6.2068 (0.9999) 5.3062 (1.0000)
D(LNGDP) −8.7173 (0.0000) 70.2371 (0.0000) 89.4848 (0.0000)

LNATMS_AD 2.6172 (0.0044) 24.7868 (0.4174) 45.2246 (0.0055)
D(LNATMS_AD) −7.33089 (0.0000) 64.4144 (0.0000) 83.6256 (0.0000)

LNATMS_KM −2.84172 (0.0022) 27.4007 (0.2861) 42.8472 (0.0104)
D(LNATMS_KM) −8.4312 (0.0000) 69.3284 (0.0000) 83.5382 (0.0000)
LNBANKBR_AD 0.4462 (0.6723) 20.9181 (0.6436) 20.1283 (0.6895)

D(LNBANKBR_AD) −8.3415 (0.0000) 68.2054 (0.0000) 75.7608 (0.0000)
LNBANKBR_KM 0.1032 (0.5411) 21.7503 (0.5942) 21.1466 (0.6301)

D(LNBANKBR_KM) −10.0839 (0.0000) 82.8735 (0.0000) 81.1151 (0.0000)
LNCREDCARD 7.9084 (1.0000) 29.3934 (0.2057) 22.1827 (0.5684)

D(LNCREDCARD) −5.8974 (0.0000) 73.5488 (0.0000) 73.3097 (0.0000)
LNDEBCARD 1.4771 (0.9302) 9.3178 (0.9968) 9.0017 (0.9976)

D(LNDEBCARD) −7.9310 (0.0000) 66.7542 (0.0000) 75.4400 (0.0000)
LNEBANKING 1.4046 (0.9199) 10.4029 (0.9927) 30.5927 (0.1659)

D(LNEBANKING) −2.1256 (0.0168) 32.5087 (0.1049) 124.255 (0.0000)
LNDEPOSITS 1.2943 (0.9022) 7.0231 (0.9997) 11.8504 (0.9815)

D(LNDEPOSITS) −9.5897 (0.0000) 76.4336 (0.0000) 83.6066 (0.0000)
LNLOANS −5.6422 (0.0000) 43.1841 (0.0095) 52.0028 (0.0008)

D(LNLOANS) −5.3438 (0.0000) 43.7478 (0.0082) 75.5901 (0.0000)
LNTRADE −3.1220 (0.0009) 47.4148 (0.0030) 67.1239 (0.0000)

D(LNTRADE) −9.7051 (0.0000) 85.8288 (0.0000) 86.7115 (0.0000)
Source: Author’s own calculation.

Table 5. Results for Kao co-integration test.

t-Statistic Prob.

ADF −5.302068 0.0010
Residual variance 0.005943

HAC variance 0.004391
Source: Author’s own calculation.

Table 6. Results for Johansen Fisher Panel Cointegration Test.

Unrestricted Cointegration Rank Test (Trace and Maximum Eigenvalue)

Hypothesized Fisher Stat. * Fisher Stat. *
No. of CE(s) (From Trace Test) Prob. (From Max-Eigen Test) Prob.

None 809.3515 0.0000 594.8693 0.0000
At most 1 214.4822 0.3653 61.00820 0.1039
At most 2 153.4740 0.8471 50.84472 0.2292
At most 3 102.6293 0.9932 43.04199 0.3223
At most 4 59.58728 1.0000 24.86484 0.9686
At most 5 34.72244 1.0000 15.18788 0.9995
At most 6 19.53455 1.0000 10.02664 0.9999
At most 7 9.507910 1.0000 4.844871 1.0000
At most 8 4.663040 1.0000 3.917268 0.9995
At most 9 0.745772 1.0000 0.745069 1.0000

At most 10 0.000703 0.9800 0.000703 0.9800
* Probabilities are computed using asymptotic Chi-square distribution. Source: Author’s own calculation.
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Table 7. Fully Modified Ordinary Least Squares (FMOLS) estimation results.

Dependent Variable: lnGDP

Variable Coef. Std. Error z-Stat. Prob.

lnATMS_AD 1.04 0.11 8.92 0.00
lnATMS_KM −0.80 0.11 −7.02 0.00

lnBANKBR_AD −1.00 0.11 −9.11 0.00
lnBANKBR_KM 0.93 0.11 8.45 0.00
lnCREDCARD −0.13 0.00 −15.31 0.00
lnDEBCARD 0.06 0.00 15.41 0.00

lnEBANKING 0.08 0.01 7.77 0.00
lnDEPOSITS −0.12 0.00 −18.90 0.00

lnLOANS 0.24 0.00 58.03 0.00
lnTRADE −0.39 0.01 −27.66 0.00

Source: Author’s own calculation.

Thus, the negative influence of number of ATMs per 1000 km2 (lnATMS_KM) on GDP
(lnGDP) could be interpreted as in making more ATMs more available does not contribute
to the increase in the financial services for the population. Moreover, most commonly, the
population is unequally distributed on different regions even if geographically speaking,
the ATMs are properly assigned. For some vulnerable people, cash is all they know and
perhaps all they have access to. Therefore, people on lower incomes and the elderly are
more likely to be negatively affected by a change to a cashless society.

Furthermore, number of bank branches per 100,000 adults (lnBANKBR_AD) has also a
negative influence on economic growth (lnGDP) revealing the fact that traditional banking
channels are not stimulating economic growth as people from the urban areas might prefer
to use more the digital banking channels and the bank branches are meaningful only for
people from rural or less developed areas. However, with bank branch and ATM numbers
falling, access to cash is reducing. Furthermore, despite increasingly accessible online
payment platforms, restricted access to cash still penalizes some of the most vulnerable in
our society.

Moreover, the variable lnLOANS has a positive influence on economic growth because,
in general, also in the CEEC, loans are used for investments and thus the economic growth
is enhanced in these countries by increases in the volume of loans. Similarly, the lnTRADE
variable is not positively influencing the level of economic growth due to the specifics of
this region that is less developed than the Western region.

However, savings cannot be promoted through increases in activity as the lnDEPOSITS
variable outlines a negative influence on economic growth. This fact might suggest that
economic policies in CEEC have worked in the direction of sending inappropriate signals
regarding the need to save. Furthermore, a chain of dependence is created between
inappropriate economic policies, because in an environment with low savings, economic
policies will have to face external imbalances, generated by the need to replace domestic
saving with the saving of other countries. Nevertheless, at the households’ level, there is
an inertia in the perception of the notion of “economic cycle”, so that an increase in income
is perceived as permanent. That is why economic growth in CEEC is associated with a
negative impact on saving. The destination of the saved resources depends on the degree
of confidence in the national economy and in the saving instruments, as well as on the
purpose pursued when placing the savings. Consequently, the banking system is the first
to transmit signals that influence the saving behavior of households.

Regardless, the digital financial accessibility indicators, lnATMS_AD, lnEBANKING
and lnDEBCARD confirm that the electronic financial instruments can further contribute
to the expansion of financial activity and thus to the macroeconomic performance of the
analyzed countries. Therefore, the increasing availability of digital payment systems
provides a better solution for businesses and customers, promising transparency, and
efficiency. Furthermore, cashless payment systems can enhance economic growth by
making payments easier and convenient and, thus, facilitate consumption.
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Additionally, to establish the direction of causality between the variables included in
the model, we used the causality test proposed by Dumitrescu and Hurlin [40], allowing all
coefficients to be different across cross-sections, as presented in Figure 2. The arrows show
the multiple interconnections between the selected variables, revealing the predominance
of influences on the digital financial accessibility indicators as DEBCARD, CREDITCARD,
ATMS_AD and ATMS_KM (See Figure 2).
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5. Discussions

The obtained results showed that higher financial accessibility leads to higher income
in general, which is in line with the results obtained by Boldbaatar and Lee [25], Nguyen
et al. [26] who showed that financial development had a positive effect on economic growth
and their relationship is linear, and Bist [16] who indicated that there was a positive long-
term relationship between financial development and economic growth. Regarding the
impact of the use of banking services in the context of digitization on macroeconomic
performance, we emphasized that an increase in the use of ATMs and debit cards generated
positive effects on the macroeconomic performance of countries, as was also confirmed in
the papers of Myovella et al. [31], Owusu-Agyei et al. [32], Stiglitz [33] and Feyen [35].

However, contradictory results were generated by the variables related to ATMs_KM,
BANKBR_AD, CREDCARD and TRADE. Thus, we underlined that an increase in credit
cards negatively influenced the macroeconomic performance of countries, which contra-
dicts other studies, while the increase in debit cards led to an increase in macroeconomic
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performance, but still, this result being in line with the studies of Arcand, Berkes and
Panizza [19] who stated that there is a threshold above which financial development no
longer has a positive effect on economic growth. Additionally, Beck et al. [20] argued
that high levels of private credit as a share of GDP do not necessarily mean high levels of
financial development.

Moreover, according to other studies [48], the responsiveness of GDP to increases in
card penetration for developed countries is higher than for emerging countries. This is since
the card penetration rate is more than two times the size for developed countries, where it
averages almost 49%, as it is for emerging economies, where the average penetration rate
is 20%. This reality is not astonishing because developed countries have more accredited
payment networks, consumers are more confident using cards and cards are accepted by
most merchants.

6. Conclusions

As the recent pandemic had deeply stroked not only human wealth but also the
economic performance of all countries as well as the digitization field, in this paper, we
aimed to analyze the nexus between banking accessibility and economic growth in the
context of the digitization process in Central and Eastern European countries. To reach this
goal, we formulated two hypotheses which were further validated through the obtained
results. The results were provided by applying a FMOLS estimation model using as
dependent variable GDP, and a series of independent variables both available for the
traditional and digital approach.

The novelty of the study consists of the selection of the variables from two perspec-
tives: traditional and digital and in evaluating the influences of these variables on the
macroeconomic performances of the CEE countries. Moreover, regarding the measurement
of financial development, from the perspective of the accessibility dimension, no research
papers could be found for the targeted space, only studies at the global level, and its
connection with digitization was little investigated, especially in emerging countries.

As a result, through this research paper, we created a detailed picture of financial
accessibility in CEEC and the impact on macroeconomic performance, from the perspective
of banking accessibility for the period 2010–2021 in the context of digitization.

H1: Improving financial accessibility positively influences economic growth in CEEC.
The results obtained emphasized that mostly the independent variables have a positive
influence on economic growth. Thus, the traditional financial accessibility indicators, as
lnBANKBR_KM and lnLOANS, positively impacted lnGDP and all these influences are
statistically significant. Consequently, this hypothesis is validated in the case of CEEC.

H2: Higher digital financial access to banking services stimulates economic growth in
CEEC. The results showed that the digital financial accessibility indicators, lnATMS_AD,
lnEBANKING and lnDEBCARD contributed to the expansion of financial activity and thus
to the macroeconomic performance of the analyzed countries. Therefore, this hypothesis is
also validated in the case of the CEEC.

However, lnATMS_KM, lnBANKBR_AD, lnDEPOSITS, lnCREDCARD and lnTRADE
exerted a negative influence on lnGDP. Therefore, higher financial accessibility promotes
economic growth in general but for those countries that already have enough both tradi-
tional and digital infrastructure such as ATMs and bank branches, improving financial
access will not promote more financial activity and thus higher macroeconomic perfor-
mance. Nevertheless, the preference for consumption is greater than for the investment as
the lnCREDCARD variable has a negative influence on the economic growth.

Regarding the theoretical implications of the conducted study, the literature has mainly
focused on other groups of countries. In fact, it turned out that also, CEEC should be further
analyzed as their specifics might reveal important and contradictory findings. Thus, there
are significant theoretical implications given the different development economic levels of
the analyzed countries in the context of digitization.
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From a practical point of view, the study highlights the importance that financial au-
thorities or international organizations should give to improving the financial accessibility
by developing the digital infrastructure as the new electronic equipment will enhance the
usage of financial services. The results of the study are useful for policymakers, who should
evaluate and employ more carefully different approaches depending on the development
level of each country. Additionally, we consider it highly important that the digital infras-
tructure be fully implemented if only strengthened with a solid digital financial education
for the users of financial services. Thus, CEEC has converged in digital infrastructure, but
more measures need to be taken to accelerate the commercial use of digital technologies.
Europe has done well in expanding access to broadband [42]. However, in our opinion,
policymakers should deploy more efforts in developing the appropriate infrastructure in
urban as well as in rural areas and perhaps a more concrete policy in digital education
should be further implemented. Moreover, to level the playing field and attract unbanked
people, digital payment platforms need to establish trust with customers, including ad-
dressing data privacy concerns. In this view, policymakers should take into consideration
the fact that countries have different legislation and banking structures which involve
serious obstacles for some cashless payment types. Thus, they must address both digital
trust and the country-specific issue. Nevertheless, we believe that policymakers should
reconsider the role of banks in society and how they can influence the structure of the
financial sector and the business model in such a way as to achieve good risk management.
Furthermore, good administration of risks leads to higher economic growth by increasing
the volume of investments, the development of trade and the creation of new jobs.

However, this study has some limitations as the used financial access indicators
only address the banking sector. Therefore, future developments of the study could also
include indicators related to the stock and bond markets. Moreover, other digital financial
accessibility indicators such as mobile money, might also be included, if the data set is
growing and if all the countries make more data available to the public. Nevertheless, the
influences of the selected variables on economic growth should also be analyzed for the
Western countries as well to explore if the negative influences are still available.
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