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Abstract. Poverty alleviation has become one of the biggest challenges for many countries and
access to financial services is considered to be a key driver of development and economic growth.
Finding solutions that can break down barriers that poor people are facing to access formal financial services has become a major concern for researchers, governments, financial institutions.
Financial services must reinvent themselves and the adoption of new technology is a crucial key
to overhaul their operations and to find innovative solutions to manage customer expectations.
The escalation in access and penetration level of mobile phones and the Internet can improve
financial inclusion by facilitating easy access to financial services, by providing secure transaction
platforms, by reducing transaction costs, by providing a competitive business framework.
There has been relatively limited research on the impact of Internet and mobile phones use
on financial inclusion, therefore our main purpose was to investigate this linkage in a sample of
11 post-communist countries of the European Union from 1996–2017 using panel cointegration
and causality analyses. Firstly, we investigated whether mobile cellular phone subscriptions and
the rate of Internet usage affect financial institutions’ access; secondly, we analysed the impact of
these variables on financial market access. Results indicate that mobile cellular phone subscriptions positively affect both financial institution access in countries like Hungary, Latvia, Lithuania, Poland, and Slovenia and financial market access in Bulgaria, Croatia, and Hungary. Also, a
negative relationship between mobile cellular phone subscriptions and financial institution access
was noticed in the Czech Republic and regarding financial market access in the Czech Republic
and Poland. Our findings also indicate both positive and negative relationships between Internet
usage rates and financial institutions and financial markets access. By increasing Internet usage
we can improve access to financial institutions in Bulgaria, Croatia, Czech Republic, Hungary, and
Poland and we can increase financial markets access in Latvia and Slovenia.
Keywords: financial inclusion, mobile phones and Internet use, panel cointegration and causality
analyses.
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Introduction
Our global economy, our societies, our lives are continuously transformed and reshaped
driven by the progress in the information and communication technology (ICT) sector. As
globalization has intensified, connectivity creates a paradox, filling the gaps within individuals based on geographical location, family background, sex, level of income, gender, income’
level, etc. but at the same time causing loneliness and isolation. Besides negative aspects,
connectivity enables people and companies to access information, facilitate communications
and creates new business opportunities. ICT connectivity provides communication channels
that can accelerate technology transfer, improve trade and international competition, and
foster socio-economic inclusion.
ICT diffusion influences economic and financial development (Farhadi et al., 2012; Toader et al., 2018; Alshubiri et al., 2019) and will continue to shape the future of our society
by changing the ways how people are connected and communicate one to each other, by
eliminated geographical borders between nations and bringing societies close to each other
(Naikoo et al., 2018), by reducing cultural differences (Kulesz, 2016).
Rapid technological changes have spurred financial innovations that have fundamentally
changed traditional financial services and products. Old models used to develop and deliver
financial services or products have been replaced with new ones to improve financial sector
efficiency and effectiveness, to increase customers’ access and to reduce costs, etc. These
changes play a pivotal role in advancing financial inclusion (Andrianaivo & Kpodar, 2012;
Asongu, 2013; Kirui et al., 2013; Bhuvana et al., 2016; Bisht & Mishra, 2016; Chatterjee &
Anand, 2017; Lenka & Barik, 2018).
In recent years financial inclusion has reached the attention of researchers and policymakers for several reasons. Firstly, financial inclusion plays a significant role in economic
growth (Sharma, 2016; Bose et al., 2018; Toader et al., 2018), secondly, can be a useful tool for
ensuring social inclusion (Bold et al., 2012; Trivelli, 2013); thirdly, is seen as a key enabler for
transforming poverty into prosperity (Majeed, 2017; World Bank, 2018; Hussaini & Chibuzo, 2018; Omar & Inaba, 2020); fourthly, is considered to be a major contributing factor to
achieving United Nations Sustainable Development Goals (Sahay et al., 2015; Klapper et al.,
2016; United Nations Capital Development Fund, 2020).
All over the world people and companies need to have affordable and easy access to
financial services and products. For developing countries, where basic resources like clean
water, fresh air, or other basic facilities are still lacking it is a major challenge to assure easy
access to current or savings accounts, credits, transfers services, insurance products, etc. Expanding access to financial services especially in the poorest areas can help people to reduce
inequalities and to escape from poverty. At first glance, we can consider that financial exclusion affects in particular people from developing countries but surprisingly different studies
indicate that developed countries face the same problem (Washington, 2006; Barboni et al.,
2017; House of Lords, 2017). Obstacles like high fees for transactions, for opening or maintaining accounts, high minimum balance requirements, high collateral requirements, laborious documentation required for various operations, infrastructural constraints contribute to
a persistent percentage of people who are financially excluded even in developed countries.
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Providing essential financial services to both vulnerable population and small companies,
“at an affordable cost in a fair and transparent manner” (Irving Fisher Committee, 2015)
without compromising financial stability (Dittus & Klein, 2011), efficiency or competitiveness
is a global challenge involving not only developing countries but also the developed ones.
Taking into consideration that in 2017, around the world 1.7 billion adults were unbanked
(World Bank, 2017), the introduction of modern technologies have a great contribution in
lowering the cost of financial services, increasing the customers’ confidence, spurring digital
involvement and reducing physical interaction, enhancing in these ways the access and usage
of financial services and contributing substantially to financial inclusion.
The impact of the expansion of mobile cell phones and Internet access on the financial
services industry has been intensively analysed in the last years but the influence on financial
inclusion was in generally neglected. There are a few studies that focused on the impact of
mobile cell phones and Internet use on financial inclusion, most of them being conducted in
underdeveloped and developing countries like Cambodia (Seng, 2017), Zimbabwe (Thulani
et al., 2014), Rwanda (Van der Wansem, 2013), Sudan (Ammar & Ahmed, 2016), Malawi
(Mtambalika et al., 2016), 44 African countries (Andrianaivo & Kpodar, 2012; Lundqvist &
Erlandsson, 2014), India (Kopala, 2010; Vadavadagi & Allagi, 2014), Bangladesh (Sultana &
Khan, 2016), South Asian Association for Regional Cooperation (SAARC) countries (Lenka
& Barik, 2018). Most of the empirical evidence emphasis that wide use of mobile phones and
Internet use expand the access to and use of financial services.
Since the majority of previous studies focused on underdeveloped and developing countries, we have decided to fill the gap in the literature by investigating a sample of 11 EU
post-communist countries and to look at the impact of mobile phone and Internet use and
access to financial institutions and financial markets. We covered the period between 1996
and 2017 and our analyses was relied on the Westerlund and Edgerton (2008) cointegration
test with structural break and Dumitrescu and Hurlin (2012) causality test regarding the
cross-sectional dependence among the countries and the financial crises in the study period.
In this context, our paper contributes to the relevant literature in two dimensions: firstly, it is
one of the early papers researching the impact of mobile phones and Internet use on financial
inclusion focusing on a sample of 11 post-communist countries; secondly, the methodology
used should provide more robust results given the heterogeneity and cross-sectional dependence of the sample.
We have selected these particular countries based on the fact that in the last decades they
experienced the transition process from centrally planned economies to market economies
and from a communist socio-political model to a liberal democratic model (Romaniuk &
Szromek, 2016). Countries started their transition process from a relatively same position
and even some similarities can be found in this process, fundamental differences can also be
noticed. The decline of communism helped these countries to restructure the economic and
political system, to start the process of integration into the global market economy but each
country followed distinct paths and strategies to economic development therefore different
aspects of the economy tend to vary across countries.
Referring to the financial development we can group countries in 2 categories: countries
from Central Europe (the Czech Republic, Hungary, Poland, Slovakia and Slovenia) and the
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Southeastern European and Baltic countries (Bulgaria, Romania, Croatia, Estonia, Latvia and
Lithuania), the first category considered to have a more developed financial system (Caporale
et al., 2015). Both categories of countries are facing the problem of financial exclusion but
some countries are more exposed than others to this phenomenon.
According to the Global Findex database, in 2016 approximately 39.2% of adults were unbanked in Romania, 37% in Bulgaria, 27.7% in Hungary, compared to 2.8% in Slovenia, 9.8%
in Latvia, 17.8% in the Czech Republic (World Savings and Retail Banking Institute, 2016).
The causes of financial exclusion for these countries are multiple: low-income levels, high unemployment rates, low levels of education, poor living conditions mainly in small towns and
rural areas (Meskoub, 2018). Poverty and financial exclusion are closely associated therefore
richer countries are expected to face low levels of financial exclusion but surprisingly, high
rates are also noticed in high-income countries (Barboni et al., 2017) therefore studies related
to financial inclusion and its determinants are also necessary for this category of countries.
The paper has the following structure: Section 1 summarizes the empirical literature that
investigated the relationship between mobile phones and Internet use and financial inclusion,
Section 2 describes the dataset used and the proposed method, Section 3 presents the main
findings and finally, Section 4 briefly indicates concluding remarks, future research recommendations but also some policy implications.

1. Literature review
The extraordinary progress in information and communication technologies and consequently the digital revolution that has been noticed in all sectors in the last years helped financial services to enter into the digital age (Alt et al., 2018). Development of mobile phones,
mobile applications, personal computers, debit or credit cards and expansion of internet
access reduced physical barriers between customers and financial companies and increased
the access of different categories of population, companies to financial services and products
(Gosavi, 2018).
Together with conducive policies and regulations, organization and implementation
mechanism, supportive information technology and infrastructure is considered to be one
of the three foundations of financial inclusion pillars (Kang, 2018).
Financial inclusion implies that people and companies can access formal financial services like transactions, payments, savings, credits, deposits, insurance, etc. at an affordable cost.
In the last years, we’ve noticed significant changes in the number of mobile phone users and
on mobile phone addiction behavior that facilitated branchless banking’s development and
improved financial inclusion. A growing share of people using mobile phones combined with
a wide range of online financial services (Internet banking, electronic money transfers, trading platforms etc.) improved significantly the access to basic financial services and products
for people that faced financial exclusion.
Many researchers explored the determinants of financial sector development, but relatively a small number of studies have explored the determinants of financial inclusion. In this
context, studies generally have centered on studying the impact of specific factors that affect
financial inclusion such as gender, age, income, education, household size, employment sta-
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tus, marital status, trust level in financial institutions (Soumaré et al., 2016; Tchamyou et al.,
2019a, 2019b), interest rate, bank size and efficiency (Uddin et al., 2017), financial literacy,
innovation or infrastructure (Akileng et al., 2018; Grohmann et al., 2018). Despite the significance of the ITC and financial inclusion relationship, there are very few studies that have
focused on this relation, therefore is a clear need for additional studies.
A significant part of the population is excluded from access to formal financial services
based on different reasons: costs, distance, lack of trust, bureaucracy, etc. (World Bank, 2018)
and some of these barriers can be overcome through the development of ICT. According
to the 2017 Global Findex database, globally, 69 percent of the adult population owned an
account or had access to a mobile money provider (Center for Financial Inclusion, 2018).
Efforts towards achieving financial inclusion have been made over time including: extending bank branches in rural unbanked areas, adjusted interest rates granted to low-income
households (Lenka & Barik, 2018) but lately, global expansion of the Internet and mobile
phone coverage combined with the development of branchless banking services and mobile
financial services platforms and providers played a major role in fostering inclusion.
Different studies indicate that the expansion of mobile phones and Internet use have the
potential to promote financial inclusion (Andrianaivo & Kpodar, 2012; Chatterjee & Anand,
2017; Seng, 2017; Bongomin et al., 2018; Lenka & Barik, 2018, Chinoda & Kwenda, 2019)
which in turn will drive to the financial sector development (Rasheed et al., 2016; Anarfo
et al., 2019).
Internet and mobile phones have become useful tools for promoting financial inclusion
but also for the development of the financial sector by reducing the costs of financial services,
raising the efficiency and working flexibility of the financial institutions (Alshubiri et al.,
2019; Asongu & Nwachukwu, 2019; Edo et al., 2019), providing access to formal financial
services (Asongu, 2015), reducing the information asymmetry through information sharing
(Aminuzzaman et al., 2003; Asongu & Moulin, 2016; Asongu & Nwachukwu, 2019) reducing
income inequalities (Asongu & Odhiambo, 2017; Asongu et al., 2018).
Andrianaivo and Kpodar (2012) conducted a study in African countries and found a
positive and significant correlation between financial inclusion and mobile phone penetration
rates. Using a panel dataset of 61 lower and middle-income countries Mushtaq and Bruneau
(2019) reached a similar conclusion, that mobile phone penetration can promote financial
inclusion.
Arvidsson (2014) investigated consumer attitudes towards mobile phone payments in a
study that included Swedish consumers and founded that the adoption of a new payment
system is linked to perceived ease of use, age, income, trust, perceived security risks. Security
is considered to be a major issue in mobile payment and studies have shown that attackers
could have access to customer’s accounts due to server security vulnerabilities (Haupert et al.,
2017).
Based on a study conducted in Cambodia, Seng (2017) pointed out that mobile phones
have a positive impact on formal and informal borrowing. Another study conducted by
Lenka and Barik (2018) in the South Asian Association for Regional Cooperation (SAARC)
countries provided evidence of a positive association between the growth of mobile and
Internet and financial inclusion.
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Bongomin et al. (2018) identified that social networks, mobile money usage have an
important effect on financial inclusion in rural Uganda. Another analysis conducted by Chatterjee and Anand (2017) on a data set of 41 developed and developing countries found a
significant positive relationship between ICT indicators and financial inclusion and pointed
out that ICT development can be used as an instrument to enhance financial inclusion level.
Their study provides us a helpful remark related to the role of mobile phones in promoting
financial inclusion: a specific period of time (approximately two years) is necessary after the
number of mobile phone subscriptions is increasing in order to lead to an increased level
of financial inclusion. Also, they stated that the positive effect of mobile phone on financial
inclusion is reached when is associated with adequate Internet facilities.
A more recent study conducted by Chinoda and Kwenda (2019) used a sample of 49
countries for the periods 2004–2016 and found a unidirectional causality from financial
inclusion to mobile phones.
Mwangi (2017), CEO of Equity Bank, drew attention to the fact that financial inclusion
implies not only money transfer facilities but also access to investments and insurance products, loans, savings.
Reviewing prior researches, we have noticed that most studies have focused mainly on developing countries from Africa and Asia (Andrianaivo & Kpodar, 2012; Scott, 2014; Lapukeni, 2015; Seng, 2017; Lenka & Barik, 2018; Bongomin et al., 2018; Chinoda & Kwenda, 2019)
and results clearly indicate that development of mobile phones and Internet use contributes
to greater financial inclusion. There are no studies related to this subject in post-communist
EU countries, therefore, to fill the gap and to contribute to the existing literature we will
investigate this impact.
EU countries confronted in the last few years with an increasing number of migrants
and refugees and in this context specific measures that can ensure access to basic financial
products and services must be adopted. Knowing the influence that the expansion of mobile
phones and Internet use can play in dealing with the issue of financial inclusion, can help
both financial companies and legal authorities to provide affordable and easy access to different financial products and services.

2. Data and econometric methodology
The study explored the impact of mobile phones and Internet use on financial inclusion in
11 post-communist EU economies over the period 1996–2017 by applying panel cointegration and causality tests.

2.1. Data
In our research, we considered two different measures of financial inclusion, namely: access
to financial institutions and access to financial markets both calculated by IMF (2019). Financial inclusion can be measured through access indicators (such as bank offices or branches or
point of sale (POS) devices, etc.), usage indicators (such as average savings balances, number of transactions per account, number of electronic payments, etc.), and quality measures
(World Bank, 2015). In this context, the financial institutions access index is calculated by
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bank branches per 100,000 adults and ATMs per 100,000 adults and financial markets access
is measured through percent of market capitalization outside of the top 10 largest companies
and the total number of issuers of debt indicating the development levels of stock and debt
markets (Svirydzenka, 2016). The two indexes are evaluated to proxy both individuals’ and
firms’ access to the financial system and many scholars have employed similar indicators for
financial inclusion (e.g. see Sethi & Acharya, 2018; Siddik et al., 2019; Maune et al., 2020).
We must specify that there is not a single indicator that can capture accurately the multidimensional concept of financial inclusion therefore researches conducted until now used
different indicators in their analyses, but no matter which indicator was used, most findings
indicate that mobile phone and Internet development foster financial inclusion.
Andrianaivo and Kpodar (2012) used two indicators to measure financial inclusion: number of deposits or loans per head and found a positive and significant relationship between
mobile penetration and these two indicators.
Seng (2017) used borrowing indicators as proxy variables for financial inclusion and
reached the same conclusion that mobile phones use helped to enhance financial inclusion.
Principal component analysis has been applied by Lenka and Barik (2018) to create a
multidimensional financial inclusion index that combines six indicators of financial inclusion and results confirm that mobile and Internet usage growth has a positive impact on
financial inclusion.
Chinoda and Kwenda (2019) also used in their analyses a multidimensional financial
inclusion index (FII), and concluded that causality runs from financial inclusion to mobile
phones.
Furthermore, mobile phone penetration was represented by mobile cellular subscriptions
per 100 people and Internet penetration by individuals using the Internet (% of the population) (World Bank, 2019a, 2019b) (Table 1).
Our sample consists of eleven post-communist EU countries, namely: Estonia, Latvia,
Lithuania, Slovakia, Czech Republic, Poland, Bulgaria, Romania, Hungary, Croatia, and Slovenia. The econometric analyses were conducted using Stata 14.0 and Gauss 10.0. The summary characteristics of the dataset are presented in Table 2.
Table 1. Data description
Variables

Description

Source

FIA

Index of financial institutions access

FMA

Index of financial markets access

IMF (2019)

MOBILE

Mobile cellular subscriptions (per 100 people)

World Bank (2019a)

INTERNET

Individuals using the Internet (% of population)

World Bank (2019b)

Table 2. Summary statistics of the dataset
Variables

Mean

Std. Deviation

Minimum

Maximum

FIA

0.531140

0.194708

0.149185

0.937509

FMA

0.190266

0.244387

0.003280

0.961747

MOBILE

83.67447

49.30959

0.074543

164.0836

INTERNET

42.00745

27.74822

0.221623

88.40970
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The financial institution access is very high when compared with financial markets access
in our sample. Furthermore, a significant variation in both mobile cellular subscriptions and
the share of individuals using the Internet in the population was found.

2.2. Econometric methodology
To address the general objective of this study we investigated the short-run and long-run
dynamics between mobile phones and the Internet and financial inclusion by employing
causality and cointegration tests. The causality analysis allows us to analyze the reciprocal interaction among the variables. In this context, pretests of cross-sectional dependence
and homogeneity are applied to reveal whether we use first or second generation tests. The
global financial crisis and Eurozone sovereign debt crises were experienced during the study
period. Therefore, employment of a cointegration test regarding structural breaks exhibits
importance to obtain more reliable results.
Westerlund and Edgerton (2008) cointegration test considers cross-sectional dependency
and structural breaks and permits varying variance and serial correlation. This test also allows breaks in different terms for each country in the intercept and in the slope (trend). The
test is derived from the following equation:

(

)

yi ,t = ai +i t + di Di ,t + xi′,t bi + Di ,t xi ,t ′gi + zi ,t ;
=
xi ,t xi ,t −1 + wi ,t ,

(1)
(2)

where i = 1, 2, … , N are the cross-sections; t = 1, 2, …, T are the time periods.
The dummy Di,t in the equation is as follow:
 1, t > Ti
.
Di ,t = 
0, other
Moreover, while ai and bi indicate constant and slope (trend) coefficients before the
break, di and gi reflect the change after the break. Also, wi,t is the error term. The error term
zi,t in Eq. (1) has been obtained by the following equation, allowing for cross-section dependency by using common factors:
zi ,t =
l′i Ft + vi ,t ;
(3)
Fi ,t =
r j Fj ,t −1 + u j ,t ;

(4)

fi ( L ) ∆vi ,t =
fi vi ,t −1 + ei ,t .

(5)

Here, Ft and Fj,t are defined as conforming vectors of k-dimensional covector (j = 1,2, …,
k) and li factor loads. For all j, under the assumption of rj < 1 Ft is stationary. Thus, Eq. (1)
is cointegrated for fi < 0.
In the presence of cross-sectional dependency, the error term Sˆi ,t is calculated as in
Eq. (6):
′
ˆi −
Sˆi=
yi ,t − a
ηi t − dˆ i Di ,t − xi′,t bˆ i − Di ,t xi ,t ˆgi − l′i Fˆt ;
(6)
,t
=
∆Sˆi ,t constant + fi Sˆi ,t −1 +

ri

(

)

∑fi, j ∆Sˆi,t − j + error.
j =1

(7)
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Westerlund and Edgerton (2008) defined the following statistics to obtain panel cointegration tests in the context of the statistical calculations above:
ˆ 
ω
LM f ( i )= T fˆ i  i  ;
ˆi 
σ

(8)

 fˆ 
LM t ( i ) =  i  ,
(9)
 SEfˆ 
i 

ˆ i is the estimated standard
fˆ i in equality (9) is the OLS estimator of fi in equality (10), and σ
2
error. Moreover, ω̂ is the estimated long-run variance of ∆vi ,t . SEfˆ i in equality (9) is the
estimated standard error of fˆ i . Westerlund and Edgerton (2008) proposed two tests based
on LMf (i) and LMt (i) statistics. These:
N
1
LM f ( N ) =
LM f ( i ) ;
(10)
N

∑
i =1

LM t ( N ) =

1
N

N

∑LMt (i ).

(11)

i =1

As a result, the standardized test statistics are calculated as follows. Zt(N) yields robust
results in nearly all the cases, but Zf(N) provides better results as T increases. Also Zt(N)
seems very robust in case of serial correlation.
=
Zf ( N )
=
Zt ( N )

(
N ( LM

( ))

N LM f ( N ) − E Bf ;

(12)

( N ) − E ( Bt ) ).

(13)

t

The AMG estimator takes notice of the presence of heterogeneity and cross-sectional dependency and is employed in case that all the series are integrated to one, and calculates the
cointegrating coefficients for the panel and each cross-section. The panel coefficient is forecasted through weighting the arithmetic means of the cross-section coefficients and in turn
produces relatively more robust results in comparison with the ones by Pesaran’s (2006) estimator of common correlated effects. The AMG estimator dissociates the variables as follows:
yit =
biýxit + uit ; 		

uit =

ai + liý ft

xmit =
ft =

+ εit
ý
πmi + dmi g mt

tý f

t −1

(i =

1…N , t = 1…T , m = 1…k ) ;

+ r1mi f1mt +…+ rnmi fnmt + vit ;

+ εit ve g t =

Ψ ýg

t −1

+ Ωit ,

(14)
(15)
(16)
(17)

where xit is the vector of observable covariates in the above equations, ft and gt represent the
unobserved common factors, and li represent the country-specific factor loadings.

3. Empirical analysis
In the empirical analysis, the pretests of cross-sectional dependence and homogeneity were
firstly conducted. The cross-sectional dependence was investigated with Breusch and Pagan
(1980) LM, Pesaran et al. (2008) adj. LM and Pesaran (2004) LM CD tests and the results

731

Technological and Economic Development of Economy, 2021, 27(3): 722–741

are reported in Table 3. The null hypothesis suggesting the cross-sectional independence was
denied at 1% significance level for the first model, but was accepted for the second model,
therefore we can assert that we have a cross-sectional dependence among the series of the
first model and no cross-sectional dependence among the series of the second model. The
existence of cross-sectional dependence indicated that an economic shock in any country
from the panel can affect the other countries differently. Therefore utilization of econometric
tests regarding cross-sectional dependence enables us to obtain more reliable and consistent
results.
Secondly, existence of heterogeneity was investigated using adjusted delta tilde test proposed by Pesaran and Yamagata’s (2008) and the findings are disclosed in Table 4. The null
hypothesis stating the presence of homogeneity was rejected at the 0.01 significance level.
Heterogeneity in the slope coefficients was found. The test results showed that regression
coefficients of the variables may vary across each cross-sectional unit.
Taking notice of cross-sectional dependence, the existence of unit root was tested by
carrying out CIPS test of Pesaran (2007) and the test results are indicated in Table 5. Our
findings indicated that all series were I(1).
Table 3. Results of cross-sectional dependency tests
Test

Model 1

Model 2

Test statistic

Probability value

Test statistic

Probability value

LM

193.4

0.0000

55.7

0.4483

LM adj.

30.41

0.0000

–1.285

0.1987

LM CD

6.177

0.0000

0.7713

0.4405

Test statistic

Probability value

Test statistic

Probability value

17.950

0.000

5.564

0.000

19.749

0.000

6.184

0.000

Table 4. Results of homogeneity tests
Model 1
Tests

∆

∆
adj .

Model 2

Table 5. Results of CIPS unit root test
Model 1
Variables
FIA

Constant

Model 2
Constant + Trend

Variables

Constant

Constant + Trend

–1.129

0.260

FMA

0.352

–0.160

–0.413**

0.079*

D(FMA)

–4.295***

–1.949**

0.074

–0.712

MOBILE

0.074

–0.712

D(MOBILE)

–1.835**

–1.281***

D(MOBILE)

–1.835**

–1.281*

INTERNET

–0.450

0.570

INTERNET

–0.450

0.570

D(INTERNET)

–1.403*

0.094*

D(INTERNET)

–1.403*

–0.862*

D(FIA)
MOBILE

Note: According to Schwarz information criterion the optimum lag length is 1;
(***), (**), (*) indicate statistical significance at 1%, 5% and 10% levels.
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The cointegration relationship between variables was tested by Westerlund and Edgerton
(2008) cointegration test given the findings of pretests and structural break during the sample
period and results are reported in Tables 6a, 6b. The null hypothesis of no cointegration was
rejected for both models for no break and regime shift, therefore a cointegrating relationship between the variables exists. This result signifies the existence of a long-run relationship
among the series for both models. Furthermore, the dates of structural breaks verified the
significant effect of the global financial crisis, Eurozone sovereign debt crisis and national
crises.
Table 6a. Results of Westerlund and Edgerton’s (2008) cointegration test (Model 1)
Test statistics
Zf(N) (p value)
Zt(N) (p value)
Countries
Bulgaria
Croatia
Czech Republic
Estonia
Hungary
Latvia
Lithuania
Poland
Romania
Slovak Republic
Slovenia

Model
No break
–1.335 (0.091)
–2.379 (0.009)

Level break
–0.294 (0.384)
1.234 (0.891)
Structural breaks
2005
2003
1999
2003
2006
2011
2010
2007
2007
1999
2003

Regime shift
–5.935 (0.000)
–5.081 (0.000)
Structural breaks
2005
2003
1999
2005
1999
2002
2010
2007
2007
1999
2003

Table 6b. Results of Westerlund and Edgerton’s (2008) cointegration test (Model 2)
Test statistics
Zf(N) (p value)
Zt(N) (p value)
Countries
Bulgaria
Croatia
Czech Republic
Estonia
Hungary
Latvia
Lithuania
Poland
Romania
Slovak Republic
Slovenia

Model
No break
–1.150 (0.025)
–2.600 (0.005)

Level break
0.892 (0.814)
1.616 (0.947)
Structural breaks
2004
2000
1998
2006
2002
1999
2001
1998
2012
1998
2008

Regime shift
–1.208 (0.014)
–1.792 (0.037)
Structural breaks
2004
2001
1998
1998
2012
2000
2000
1999
2007
1999
1999
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The cointegration coefficients were estimated through AMG method developed by Teal
and Eberhardt (2010) taking into consideration the problem of heterogeneity and crosssectional dependence and findings are reported in Table 7a and 7b. The panel cointegration
coefficients revealed that mobile cellular subscriptions positively affected financial institutions access, and Internet usage positively influenced financial markets access, but the impact
of mobile cellular subscriptions on financial institutions access was very low (1 unit change
in mobile cellular subscriptions led a 0.0015297 increase in financial institutions access).
Table 7a. Results of cointegration coefficients’ estimation (Model 1)
Countries

Coefficients
MOBILE

INTERNET

Bulgaria

–0.0009781

0.0057334***

Croatia

–0.0005845

0.005232***

Czech Republic

–0.0014063***

0.0031437***

Estonia

0.0026971

–0.0068613**

Hungary

0.000899***

0.0010362***

Latvia

0.0070361***

–0.015668***

Lithuania

0.0019616***

–0.0057749***

Poland

0.0017598***

0.0024831**

0.0027707

0.0015606

Romania
Slovakia

0.0002894

0.0007042

Slovenia

0.0023813***

–0.0046969***

Panel

0.0015297**

–0.0011916

Note: (***), (**), (*) indicate statistical significance at 1%, 5% and 10% levels.
Table 7b. Results of cointegration coefficients’ estimation (Model 2)
Countries

Coefficients
MOBILE

INTERNET

Bulgaria

0.0001743***

–0.0002867

Croatia

0.0018241*

0.0008272

–0.0011025***

0.0018362

Estonia

–0.0003618

0.0018242

Hungary

0.0006756***

0.0003921

Latvia

–0.0006128

0.0053029**

Lithuania

0.0002991

0.0004751

Poland

–0.000922*

0.0010498

Romania

–0.000037

–0.0000798

Slovakia

0.0002537

0.00008

Slovenia

0.0007383

0.0168589***

Panel

0.0000845

0.0025709*

Czech Republic

Note: (***), (**), (*) indicate statistical significance at 1%, 5% and 10% levels.
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The individual coefficients revealed that high levels of financial institutions access can
be achieved by increasing mobile cellular subscriptions in countries like Hungary, Latvia,
Lithuania, Poland, and Slovenia. On the other side, in the Czech Republic mobile cellular
subscriptions negatively affected financial institutions’ access. Results also indicated that mobile cellular subscriptions positively affect financial markets access in Bulgaria, Croatia, and
Hungary and negatively in the Czech Republic and Poland.
A positive impact of Internet usage rate on financial institutions access was found in
Bulgaria, Croatia, Czech Republic, Hungary, and Poland, and on financial markets access in
Latvia and Slovenia. The effect of Internet usage rate on financial institutions’ access is negative in Estonia, Latvia, Lithuania, and Slovenia.
The empirical analysis revealed that mobile phones and internet development generally
had a positive impact on the financial inclusion, the results being similar with the theoretical considerations, but the size of the positive effect was found to be very low. Furthermore,
the interaction between mobile phones and Internet development and financial institutions
access is relatively more meaningful given the very high share of indirect financing in the
financial systems of the countries.
Lastly, the causal interaction between indicators was tested by Dumitrescu and Hurlin
(2012) causality test and results are presented in Table 8. The findings disclosed a one-way
causality mobile cellular subscriptions to financial institutions access and a two-way interaction between rate of individuals using the Internet and financial institutions access, but
no significant interactions between the rate of individuals using the Internet and financial
markets access were detected. So, mobile cellular subscriptions had a significant impact on
financial institutions access in the short run and the rate of individuals using the Internet
and financial markets access feed each other in the short run.
Table 8. Dumitrescu and Hurlin (2012) causality test results
Null Hypothesis

W-Stat.

Zbar-Stat.

Probability value

DMOBILE ↛ DFIA

4.77462

2.93274

0.0034

DFIA ↛DMOBILE

2.25620

–0.09266

0.9262

DMOBILE ↛ DFMA

3.26763

1.12238

0.2617

DFMA ↛DMOBILE

2.39111

0.06941

0.9447

DINTERNET ↛ DFIA

4.05932

2.07345

0.0381

DFIA ↛ DINTERNET

3.97598

1.97332

0.0485

DINTERNET ↛ DFMA

2.81129

0.57417

0.5659

DFMA ↛ DINTERNET

1.74478

–0.70704

0.4795
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Conclusions
In the last decades, we faced extraordinary progress in information and communication technologies and consequently, a digital revolution in the globalized financial sector was noticed
stimulated by the development of mobile phones, personal computers, mobile applications,
debit/credit cards. In this context financial services had become a digital industry and mobile
phones and Internet expansion is expected to improve financial inclusion through easing
access to financial services, decreasing the transaction costs and information asymmetry,
playing a major role in reducing poverty and income inequality. In this context, the paper
empirically analyzed the influence of mobile phone and Internet penetration on financial
inclusion, being one of the early empirical studies that focused on this relationship.
Our results revealed that the expansion of mobile phones and Internet use had a significant positive influence on financial inclusion proxied by financial institutions’ access and
financial markets access in both the short and long run. But the effect of these variables on
financial institutions access is more meaningful when it is taken into consideration that the
share of indirect finance is higher than direct finance. In this context, mobile cellular subscriptions positively affect financial institutions’ access in overall panel and also in Hungary,
Latvia, Lithuania, Poland, and Slovenia. Furthermore, the rate of Internet usage, positively affects financial institutions access in Bulgaria, Croatia, Czech Republic, Hungary, and Poland,
but the effect size was found to be very weak in the panel.
Financial market access was positively affected by mobile cellular subscriptions in countries like Bulgaria, Croatia, and Hungary and by Internet usage rate in Latvia and Slovenia.
This study indicates that mobile phones and Internet development had a positive weak
effect on financial inclusion, considered to be an important factor for financial development,
poverty alleviation and income inequality improvement in post-communist EU countries.
In this regard, institutional and regulatory arrangements enhancing the people’s reliance on
electronic and mobile financial services can raise financial inclusion and in turn can become
a good promoter of economic growth, poverty alleviation, and income inequality reduction.
Although many people around the world still don’t have a bank account and many of
them have low incomes we can stimulate financial inclusion by expanding access to both
mobile phone and Internet services. Special attention must be paid to the electronic security
challenges. A legal framework is required to support the online transactions and payments
and safe and secure payment mechanisms need to be provided to assure customers that their
information is safe.
The main limitation of our research is the sample size, our study being focused on 11
post-communist EU countries. Concerning future research, it will be useful to increase the
sample size by incorporating countries with different levels of development from different regions of the world. Also, future studies can use a multidimensional index to capture financial
inclusion that takes into consideration all three dimensions of this concept: usage, access and
quality. It will be also interesting to analyse and understand the demand factors that increase
the speed of financial inclusion.
We must be aware that problematic of financial inclusion is not entirely solved in developed countries. As we already specified, financial exclusion is not only a problem of the
developing economies, it is a global problem. Vulnerable categories of the population from
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developed countries are the most exposed to this phenomenon and a special category of
non-nationals (asylum seekers, refugees) must receive increased attention to gain access to
financial services.
Even in the most developed economies, there is a continual need to elaborate strategies
for supporting people to overcome barriers to basic financial services. In this context financial inclusion strategies that can ensure adequate and convenient financial services available
to vulnerable categories of population, especially to non-nationals must be adopted at national or EU level.
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