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INTERDEPENDENCE OF THE
BANKING SYSTEM DEVELOPMENT
AND THE ECONOMIC GROWTH
IN THE CONTEXT

OF DIGITALIZATION: CASE STUDY

OF AZERBAIJAN AND ITS KEY
TRADING PARTNERS

Abstract

When choosing a country as a trading partner, an important role is played by the
speed, convenience, and reliability of banking services (this is primarily determined
by the level of digitalization of banking activities), and the general level of economic
growth of this country. The article analyzes the relationship between the efficiency of
the banking system and the country’s economic growth under digitalization using the
example of Azerbaijan and its key trading partners. Calculations were made using data
for 2010-2021 based on World Bank, IMF, and UN statistics. Principal component
analysis was used to identify the most relevant indicators that describe the stability of
the banking system, the level of economic development of the country, and the level
of digitalization; the method of structural modeling was used to identify functional
relationships between the constructed synthetic generalizing indicators. Calculations
showed that the development of the banking system is much more (almost seven
times) influenced by the level of digitalization in the country than the level of eco-
nomic growth (coeflicients for synthetic generalizing indicators formed in the process
of structural modeling are 0.29 and 0.04). Modeling proved that the focus of reforms
aimed at increasing the level of digitalization in the country should be an increase in
the number of electronic accounts, electronic payments, the share of the population
using the Internet, growth of R&D expenditures, and innovation index.

Keywords digitalization, banking, sustainability, development,
economy, FinTech
JEL Classification C40, F63, G21

INTRODUCTION

Today, the primary trend in the development of the world economy is
its digitization; the introduction of digital tools in countries should be
accompanied by both the legislative regulation of digital technologies
and the search for new management models and business models us-
ing digital technologies of information storage, processing and trans-
mission, which will lead to socio-economic, institutional and industri-
al transformations within the boundaries of individual states and the
global macro-environment as a whole (Markevich, 2021).

At the current stage of development of the world economy, traditional

banking activities in various countries are gradually adapting to glob-
al digital challenges. It is fashionable to consider the primary means
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of digitalization of banking activities: digitization of traditional products and services (updating service
channels through Internet Banking, chatbots, telebanking, mobile banking); adoption and launch of
new processes (implementation of FinTech, Big data and dynamic financial data), etc.

The main advantages and opportunities of digitalization of banking activities are: higher availability
of banking products and services; reduced total costs of banks due to the absence of the need to build
a network of branches and offices; lower fees for servicing banking operations compared to traditional
banking products etc. (Expatica, 2022; Geniusee, 2023). The main disadvantages and threats of digitiza-
tion of banking activities include data security problems and privacy violations; deepening social alien-
ation; high cost of digital transformation for banks; high level of activity dependence on technologies
and energy resources etc. (Expatica, 2022; Geniusee, 2023).

Since banks are traditionally considered one of the main channels for moving financial resources in
time, space and between different industries, a means of ensuring the accumulation and distribution of
financial resources among various business entities (Maslenikov, 2010). That is why studying systemic
convergent mutually determining relationships in the chain “digitalization — development of the bank-

ing system — economic growth” is of considerable scientific interest.

1. LITERATURE REVIEW

In the scientific literature, not only individual
links of the chain “digitalization - development
of the banking system - economic growth” are
actively studied, but also their interrelationships,
both in pairs and in a triangle.

Semenyuta and Shapiro (2023) investigated the
pairwise relationships between digitalization and
the development of banking systems - through
the prism of the impact of economic digitaliza-
tion on banking digitalization; Tyagi et al. (2022) -
through the prism of research on the digitization
effectiveness of banking products; Prokopenko et
al. (2022) - through the prism of ways to improve
customer relations in Ukraine’s banking sector by
developing priority digital banking products and
services; Guliev et al. (2021) - through the prism
of the features of the digitalization of China’s
banking system and the definition of the elements
of this system; Dubina et al. (2020) - through
the prism of determining the role of digitization
in the use of services and when making strategic
management decisions by banks; Kozmenko and
Vasylyeva (2008) - through the prism of the con-
ceptual foundations and organizational and eco-
nomic mechanisms of the formation of the system
of specialized innovation and investment banks in
Ukraine; Leonov et al. (2012) - through the lens of
innovation implementation by banks; Giebe et al.
(2023), Baltgailis and Simakhova (2022) - through
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the prism of the introduction of digital innova-
tions (big data, fintech) in banking. Digitization
is seen as a way to improve the productivity of the
banking system as a whole. Korneyev et al. (2022)
consider digitalization in the context of an ad-
vanced approach that aims to enhance bank man-
agement at the micro-level and strengthen the effi-
ciency of banking systems, considering the impact
of digital challenges. Murshudli (2018), Murshudli
and Loguinov (2019, 2020) determined that digi-
talization helps international banks achieve com-
petitive advantages, creates favorable conditions
for innovation, significantly increases the efficien-
cy of international banking operations, and accel-
erates the growth of global financial capital flows.
Boyarko and Samusevych (2011) in terms of the
significant role of intangible assets in the process
of transformation of the banking system; Ajibade
and Mutula (2020) in the context of how big da-
ta, the fourth industrial revolution and the use of
e-banking and banking systems in South Africa
and Nigeria have become effective banking man-
agement solutions.

Pairwise relationships between digitalization and
economic growth were investigated by Belhadi
et al. (2023) through the prism of the impact of
big data on the development of the country’s in-
surance sector, Chen et al. (2023) - through the
prism of the interaction between the digitalization
process and economic growth in China; Bethlendi
and Szdcs (2022) - in the context of studying the

http://dx.doi.org/10.21511/bbs.18(3).2023.13



fintech ecosystem in the conditions of the activ-
ity of technological giants; Kuzior and Kwilinski
(2022) explored cognitive technologies and arti-
ficial intelligence in social perceptions and their
impact on the economic growth of the country;
Melnyk et al. (2021a, 2021b, 2022) stated that dig-
italization, dematerialization of production and
consumption, structural shifts in the direction
of the formation of a service economy really con-
tribute to the reduction of material use and sus-
tainable development; Andrisan and Modreanu
(2022) explored this relationship through the
lens of digitization processes in the context of the
fourth industrial revolution; H. Yoshimori and M.
Yoshimori (2022) through the prism of the inte-
gration of cognitive and non-cognitive skills that
will lead to economic growth at the digitalization
stage; Fobel and Kuzior (2019) in terms of identi-
fying the drivers of the transformation of the state
economy during the transition to a digital so-
cio-economic development model; Sadigov (2022)
and Slavinskaite et al. (2022) considered it through
the prism of the influence of digitalization on the
principles of conducting business activities in the
context of decentralization processes.

Pairwise relationships between economic growth
and development of banking systems were stud-
ied by Kuznyetsova et al. (2022), Rushchyshyn et
al. (2021), Grytten (2021), Vasilyeva et al. (2015),
Kozmenko et al. (2014), Krykliy and Ryabichenko
(2012), and Ramli et al. (2022) in the direction of
finding tools to optimize the functioning of the
banking sector as a key factor in economic growth.
Vasilyeva et al. (2013) considered them through the
prism of monitoring the development of the bank-
ing sector and identifying the causal relationship
between it and economic growth, Kuznyetsova et
al. (2017) in terms of developing an equilibrium
model of supply and demand in the Ukrainian
interbank market, which will affect the country’s
economic growth.

Complex relationships in the “digitalization - de-
velopment of the banking system - economic
growth” triangle were studied by Dluhopolskyi et
al. (2023) through the prism of the impact of the
COVID-19 pandemic, which caused the accelera-
tion of digitalization and consideration of digital
financial inclusion as a means of minimizing nega-
tive economic consequences and increasing the re-

http://dx.doi.org/10.21511/bbs.18(3).2023.13
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silience of households and enterprises. Gurbanov
et al. (2022) considered these relationships in the
scope of studying the interaction between digital-
ization and COVID-19 in terms of achieving the
country’s financial stability; Njegovanovi¢ (2023)
— through the prism of economic assessment be-
tween the sectoral exchange of the banking sys-
tem and the digitization sector; Tsindeliani et al.
(2023) - in terms of digitalization as an effective
management solution in the field of banking oper-
ations, which contributes to the economic growth
of the country.

Thus, studying the connections between digitali-
zation, the development of the banking sector and
economic growth is relevant since introducing
digital products and services in banking guaran-
tees the banking system’s stability, which is stra-
tegically essential for ensuring economic growth.

2. METHODOLOGY
AND METHODS

The paper aims to analyze the impact of digitali-
zation and economic growth on the development
of the banking system using structural modeling.

In the first stage, a set of indicators was formed,
which to one degree or another, characterize the
level of digitalization, development of the banking
system, and economic growth (Table 1), the statis-
tical data based on which will become the basis of
structural modeling.

Input data were normalized in the second stage,
considering stimulating and destimulating fac-
tors. Disincentives include the level of non-per-
forming loans (NPL) in the block “Development
of the banking system”, the unemployment rate
(UNEMPL) in the “Economic growth” block, and
the povertyrate at the national border (POVERTY).

Statistically significant indicators of digitalization,
development of the banking system and economic
growth were selected using the method of princi-
pal components in the third stage, which uses the
orthogonal transformation of a set of observations
with possibly related variables into a set of vari-
ables without linear correlation, which is called
principal components. The principal components
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Table 1. Parameters characterizing the level of digitization, development of the banking system
and economic growth (input parameters for calculations)

Sources: Bank of Israel (2022), Statista (2023), World Bank (2023).

. . . Units of
Data block Indicator Designation
measurement

CASHLESS (x1)
© EACCOUNT (x2)

Digitization e EPAYOB)

(v1) People who use the Internet (proportion of the population) | L ANTERNET (x4) P

Spending on research and development (share of GDP) RESEARCH .(.>‘<§)

INNOVATION (x6)

__ICTIMPORT (x7)

Development

of the banking

_NPLEAL

system (y2)

L ACCOUNT(12)

L AR (3)

T
..GDP (x13)

Economic
growth (y3)

 GNI (x16)
CINFLATION (7). %
UNEMPL (x18) % from tpoigztal labor
 POVERTY(x19) . Cond.units
LEMPLORO)
GINI (x21) Cond. units

method makes it possible to select principal com-
ponents or generalized characteristics from the
m-number of initial features. In this case, the ini-
tial features will be indicators characterizing each
input data block. The number of factors that can
be distinguished equals the number of variables
when using this method. Each factor corresponds
to the variance explained by this factor. These are
eigenvalues.

The next step is to conduct structural modeling,
which determines the structure of relationships
between variables. It is worth noting that a sys-
tem of joint, simultaneous equations usually
contains endogenous and exogenous variables.
Endogenous variables are dependent variables,
which equal the number of equations in the sys-
tem and are denoted by y. In this case, the endog-

enous variables in the first equation are synthet-
ic parameters characterizing digitization, and in
the second equation - parameters characterizing
the development of the banking system. In the
first equation, the exogenous variable is a syn-
thetic parameter that denotes economic growth.
In the second equation, the exogenous variables
are synthetic parameters denoting economic
growth and digitalization.

The structural form of the model in the right part
contains coeflicients bik for endogenous variables
and coeflicients aij for exogenous variables, which
are called structural coefficients of the model. All
variables in the model are expressed in deviations
from the average level, i.e. x means x - x, and y
means, respectively, y — y. Therefore, there is no
free term in each equation of the system.

v, =b,y, +byy;+...+b, v, +a,x, +a,x,+...+a,x, +¢&

Y, =byy, +byy,+...+b,, v, ta, X +ayx, +...+a, x, +¢&,.

©)

Yy =byy, +b,y, +..+b,, vy, +a,X +ay,x, +..+a,x, +&,
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The system of structural equations has the following
generalized form (Shabashev et al., 2016):

Formalization of the model of structural analysis of
the relationships of system-forming components in-
volves the following sequence of stages:

1. Graphical interpretation of the model using
the construction of a path diagram will pro-
vide an opportunity to visualize the struc-
tural and functional connections between
digitalization, the development of the bank-
ing system and economic growth.

2. Identification of multifactorial regression
dependencies: For the first equation, the
role of the endogenous variable is digitali-
zation, and the exogenous one is econom-
ic growth; for the second equation, the role
of the endogenous variable is played by the
banking system, and the exogenous varia-
bles are economic growth and digitalization.
At this step, an iterative process is primari-
ly conducted that characterizes the success
or failure of identifying multifactor regres-
sion dependencies. In this case, Discrepancy
characterizes the current value of the dis-
crepancy function being minimized. RCos
is the current value of the maximum cosine
of residuals criterion, which should be close
to 0. Lambda should equal 1.0, which char-
acterizes the stepwise transition to the suc-
cessive iterations. MAXCON, which charac-
terizes the conduct of the unlimited evalu-
ation. NRC is the number of excessive con-
straints, which should be close to 0. NAIC
is the number of active limiting inequalities.
Maximum Residual Cosine characterizes
the success of the iteration process. ICSF
Criterion and ICS Criterion are indicators
of the stability of the obtained model to
multiplication by a constant scale factor.

3. Checking the adequacy of the built model based
on a set of the following parameters:

o compliance of the constructed model with the
initial data;

« non-centrality indices (Stinger-Lind,
MacDonald);

http://dx.doi.org/10.21511/bbs.18(3).2023.13
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« correspondence of the covariance matrices of
the initial data and those transformed due to the
structural analysis.

The final stage of the calculations is the analysis of
the identified connections between digitalization,
the development of the banking system and eco-
nomic growth. Accordingly, recommendations
are being developed to overcome digital challeng-
es. It will guarantee effective management of a
bank to achieve the goal of economic growth.

A qualitative analysis of digitization of banking activ-
ities in Azerbaijan and its main trading partners was
conducted. Azerbaijan and 13 countries, its main
trading partners (Georgia, Italy, Israel, Germany,
Portugal, Turkey, Russia, Ukraine, Croatia, Great
Britain, USA, China and Japan), were selected for
further analysis based on the volumes of exports and
imports as of the end of 2021 (Table 2).

Table 2. Azerbaijan’s trading partner countries
by export and import volumes as of the end
of 2021

Source: Own study based on data from the Tradeconomy (2021).

Export Import
Country million % billion %
usD i dollars
9,240 41% 4,190 3.5%
2810 126% 1840 157%
2,730 18.8% 975 2.55%
e T 130 14%
898 4.0% T -
751 3.4% - -
661 B -
650 2.9% 632 5.4%
587 27% - -
ST B T -
- - 271 2.3%
= - 259 .22
Ukraine : - H - 468 4%

Since 2013, the number of companies accepting
payments for utility services through special
bank terminals has increased in Azerbaijan, and
a new version of the Internet Banking system
has been introduced. Also, as of the end of 2020,
more than 70% of bank cards were contactless,
which indicates the possibility of linking them
to Apple Pay and Google Pay and, accordingly,
payment using a mobile phone and smart watch
(Abbasov et al., 2019).
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Azerbaijan’s trading partners are also actively
implementing digital technologies in banking
activities.

A 2021 study by Accenture in the UK found that
banks that only used digital technologies and
adaptive models achieved 4% higher revenues
than traditional banks. As of the end of 2021,
3 out of 5 customers were considering banking
services at a bank without physical branches
(Cooper, 2022). Georgia ranked first worldwide
regarding the spread of contactless payments as
of the end of 2022 (Thunes, 2023). Also, in 2021,
a mobile business bank designed for instant
business transactions was launched.

The main areas of banking digitization in Italy
at the end of 2019 were the digitalization of tra-
ditional services, the adoption of new processes
or delivery of innovative products (e.g., FinTech)
and the use of big data (Strategy & PWC, 2023).

Israel has become one of the most innovative coun-
tries regarding the digitalization of the banking
sector. At the beginning of 2022, the first digital
bank was created, and electronic currency e-shek-
el began to be used (Bank of Israel, 2022).

The transformation of the state into a cashless
society is expected in China to contribute to the
growth of the digital services market in the pe-
riod 2022-2027, with an average annual rate of
8.8% (Strategy & PWC, 2023).

At the end of 2020, 37% of personal consumer
loans in Turkey were granted through digital
channels. As of September 2021, 55% of bank
customers did not visit bank branches (The
Central Bank of the Republic of Turkey, 2022).

42 domestic and international payment systems
were operating in Ukraine by the end of 2018,
and by the end of 2021, every fifth active pay-
ment card was contactless (National Bank of
Ukraine, 2021).

At the beginning of 2022, about 60% of the
population in Germany used Internet bank-
ing (Deutsche Bundesbank, 2022); in Portugal
about 40% of the population (Expatica, 2022);
about 80% in the USA and Croatia.
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Digitization of banking activity is also taking
place through the creation of neo banks: the
first such bank appeared in 2010 in Japan.

Also, popular methods of digitalization of the
banking system are the use of cryptocurrency
(USA), blockchain technologies (China), and
the use of dynamic financial data and Big Data

(Japan).

At the beginning of 2023, the following coun-
tries were the leaders in the volume of digital
banking transactions: China, the United States,
Great Britain, Japan, and Germany (Digital
Payments, Statista, 2023). These countries are
considered the world’s main financial and trade
centers and are also Azerbaijan’s leading trad-
ing partners.

3. RESEARCH RESULTS

Study countries: Azerbaijan, Georgia, Italy, Israel,
Germany, Portugal, Turkey, Russia, Ukraine,
Croatia, Great Britain, USA, China and Japan.

Using the principal component analysis within
each synthetic generalized indicator, digitalization
(DIGITAL), development of the banking system
(BANKING) and economic growth (ECONOMY),
2 main components were formed, which cumula-
tively explain respectively 81.1%, 69.9% and 68.8%
of the variance of traits (Table 3).

According to Table 3, the cumulative percentage of
the total variance explained by the main compo-
nents of digitalization is 81.1%. At the same time,
the first component explains 62.8% of the total
variance, and the second - 18.3%. This indicates
that the variables included in the first component
exert a stronger influence on the level of digitiza-
tion. The eigenvalues of these two components ex-
ceed unity. The cumulative percentage of the total
variance for the components of the development
of the banking system is 59.9%, and for the param-
eters of economic growth — 58.8%.

The next step of the research is the allocation of

factor loadings in each studied block of parame-
ters (Table 4).

http://dx.doi.org/10.21511/bbs.18(3).2023.13



Table 3. Eigenvalues and the share of total variance for the components formed by synthetic
generalized indicators of digitalization, development of the banking system and economic growth
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Source: Authors’ calculations.

Percentage of total

Cumulative percentage

Main components Eigenvalues . .
: variance of total variance
DIGITAL
Main component 1 4,398 : 28 i 28
Main component 2 1,280 : 18.3 81.1
BANKING
Main component 1 2,329 % 332 332
Main component 2 1,867 : 26.7 59.9
ECONOMY
Main component 1 2,340 i 334 334
Main component 2 1,780 25.4 58.8

Table 4. Factor loadings of the main parameters characterizing the level of digitization, economic

growth and banking system development

Source: Authors’ calculations.

Indicator Main component 1 Main component 2
DIGITAL
CASHLESS 0618 i 0609
0.916 0.062
e - ‘0174 -
"""""""" 0.752 10.293
0.795 -0.376
e - -
0.479 -0.789
BANKING
"""""""" -0.809 -0.210
-0.898 -0.231
e - -
e TOORT 0814
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 0006 i 0740
S S = S S 0650 ...
BRANCH 0.077 -0.364
ECONOMY
(INFLATON -0.334 0o
-0.442
. . 0772 B
"""""""""" ‘Q‘.434
"""""""""" 0.448
-0212
0.289

Determination of factor loadings on all three links
of the studied chain “digitalization — development
of the banking system — economic growth” con-
firmed a more substantial influence of the param-
eters in the first component than those in the sec-
ond component. Cells with statistically significant
indicators are marked in grey. It is worth noting
that all the listed parameters have values of fac-
tor loadings on the module more than 0.7. Thus,

http://dx.doi.org/10.21511/bbs.18(3).2023.13

this study uses statistically significant parameters
for structural modelling in the first component.
Among the parameters of digitalization, elec-
tronic accounts (EACCOUNT); electronic pay-
ments (EPAY); share of the population using the
Internet INTERNET); research and development
expenditures (RESEARCH) and innovation index
(INNOVATION) are highlighted. The parameters
of the development of the banking system return
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Source: Authors’ calculations.
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Figure 1. Covariance matrix of initial data

on assets (ROA), return on equity (ROE) and the
ratio of income to expenses of the bank (CIR), and
the parameters of economic growth are the unem-
ployment rate (UNEMPL), the annual GDP growth
rate (GDP) and the employment rate (EMPL).

Table 5. Results of the created structural model

The next step is to carry out basic structural mode-
ling, which will help determine the structure of re-
lationships between the specified synthetic gener-
alizing indicators. Figure 1 shows the covariance
matrix of the normalized initial data.

Source: Authors’ calculations.

(ECONOMY)-1 - [UNEMPL]
... ECONOMY)2 - [GDP]
. (ECONOMY)-3 > [EMPL]
(DELTA1) - [UNEMPL]
 (DELTA2) - [GDP]

_ (DELTA2)-5-(DELTA2)
_ (DELTA3)-6-(DELTA3)

~(DIGITAL) - [EACCOUNT]
(DIGITAL)-7 - [EPAY]

... [DIGITA-10 - (INNOVATI

(EPSILON1) > [EACCOUNT]
 (EPSILON2) > [EPAY]

~ (EPSILON3) > [INTERNET]

(EPSILON4) > [RESEARCH]

~ (EPSILONS) > [INNOVATI]

(BANKING) -> [ROA]

(BANKING)11 [ROE]

(BANKING)-12 > [CIR] o
(EPSILON6) - [ROA]

G

(EPSILON8)-20-(EPSILONS)
@ETAY > (DIGITAY

AZETAZ) 2 (BANKING)
MZETAL)2L(ZETAL)
NZETA2)22(ZETAD)

(ECONOMY)-23 > (DIGITAL)
(ECONOMY)-24 = (BANKING) .
(DIGITAL)-25 - (BANKING)
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First, let us use the graphic capabilities of the
Statistica program and build a path diagram that
most adequately describes the system of interrela-
tionships between digitalization, the development
of the banking system, and economic growth. The
results of the created model are shown in Table 5.

It is worth noting that the Statistica program in-
dependently determined which model (load) pa-
rameters are free and which are not. So, in the
line (ECONOMY) > [UNEMPL] between the syn-
thetic generalized ECONOMY indicator and the
UNEMPL parameter, there is a number 1, which
corresponds to the free value of al, which is fur-
ther evaluated by the program. In contrast, the
line (DIGITAL) > [EACCOUNT] does not have
a free value number; that is, the coefficient for
DIGITAL equals one.

According to the obtained model, the regression
equations are determined:

ECONOMY = a,-UNEMPL + Delta,,  (2)
ECONOMY = a,-GDP+ Delta,, 3)
ECONOMY = a,- EMPL+ Delta,, ()
ECONOMY = EACCOUNT + EPSILON,, (5)
DIGITAL = a, - EPAY + EPSILON,, 6)
DIGITAL = a, - INTERNET + EPSILON,, (7)
DIGITAL = a, - RESEARCH + EPSILON,, (8)

DIGITAL = a,, - INNOVATION +
+EPSILON.,

©)
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BANK = ROA + EPSILON,, (10)
BANK = a,, - ROE + EPSILON,, (11)
BANK = a,, - CIR + EPSILON,, (12)
DIGITAL = a,,- ECONOMY + ZET4,,  (13)
BANKING = a,, - ECONOMY + "

+,; - DIGITAL + ZETA, .

A graphical interpretation of the model is shown
in Figure 2.

After the model is written in the Pathl language
and the analysis parameters are set, multivariate
regression relationships between digitalization, the
development of the banking system, and economic
growth are identified. First, let us start the iterative
procedure of estimating the unknown parameters.
Figure 3 shows the table (Iteration Results) of the
successfully completed iteration process results.

Discrepancy is 2.364. RCos is close to 0, indicat-
ing the model’s high quality. Lambda 1.0 means
that the first full step reduced the value of the dis-
agreement function enough to proceed to the next
iteration. MAXCON was 0, indicating unlimited
evaluation. The NRC is 0, which means no exces-
sive restrictions. NAIC was 0, meaning there are
no active limiting inequalities.

Next, a detailed analysis of the results of structur-
al modeling was conducted (Figure 4).

Maximum Residual Cosine is 0, which charac-
terizes the success of the iteration process. ICSF

Source: Authors’ calculations.

Covariances (Spreadsheet28)

Casewise deletion of MD

N=156
Variable E-ACCOUNT | E-PAYMENT [ INTERNET | RESEARCH | INNOVATION [ ROA [ ROE [ CR [ UNEMPL | GDP | EMPL
E-ACCOUNT | 0.05 0,06 0.03 0,04 003 001 001 001 001 -0.01 0.00
E-PAYMENT 0.06 0,09 0,04 0,04 004 -002 001 002 002 -002 000
INTERNET 0,03 0,04 0,03 0,02 002 -001 000 001 002 -0.01 0,00
RESEARCH 0,04 0,04 0,02 0,05 003 -000 000 001 002 000 001
INNOVATION 0,03 0,04 0,02 0,03 0,03 -0,01 -000 0,01 0,02 0,00 0,01
ROA 0,01 0,02 0,01 0,00 001 018 007 -002 000 0,05 000
ROE 0,01 0,01 -0,00 0,00 000 007 005 -002 000 003 000
CIR 0,01 0,02 0.01 0.01 001 -002 002 002 0,00 -002 -000
UNEMPL 0,01 0,02 0,02 0,02 002 -000 000 000 004 -000 001
GDP 0,01 0,02 0,01 0,00 000 005 003 -002 000 010 001
EMPL 0,00 0,00 0.00 0.01 001 000 000 -000 001 001 0,01

Figure 2. Graphical interpretation of the created model
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Source: Authors’ calculations.

SE [teration Results: Spreadshest28 ? *
ltn # Discrepancy RCos Lambda MAXCON NRP NRC  NAIC Steplen
* 11 2.385321 0.869927 1.000068 0.000000 a a 2 B.045
* 12 2.364316 0.004299 1.000068 O.000000 a a 2 B.016
* 13 2.364223 0.6011106 1.000068 0.000000 a a 2 8.881
* 14 2.364219 0.000384 1.000068 O.000000 a a 2  A21E-83
* 15 2.364218 0.808358 1.0000688 0.0000008 a 8 2 .989E-84
* 16 2.364217 0.800136 1.8000688 0.0000088 a 8 2  JL62E-84
* 17 2.364217 0.800124 1.8000688 0.000008 a 8 2  .334E-84
* 18 2.364217 0.8080851 1.8000688 0.0000088 a 8 2 .1B6E-84
*
Solution appears to have converged nomally. Cancel oK

Figure 3. Output window of the iterative process and the results

Criterion and ICS Criterion are 0, confirming the
obtained model’s robustness to multiplication by
a constant scale factor. The proposed model is in-
variant to scale change.

Chi-square Statistic contains information about
the truth of the null hypothesis, that is, the ex-
act correspondence of the constructed mod-
el to the initial data. The actual x2 statistic is

366.4, which exceeds the tabulated value. Thus,
the connection between digitization, the devel-
opment of the banking system and economic
growth is confirmed. p-level takes a value close
to zero, indicating the model’s adequacy.

Next, the obtained relations between the blocks of
digitization — development of the banking system-
economic growth will be analyzed (Table 6).

Table 6. Mathematical interpretation of the connections between digitization, development
of the banking system and economic growth based on structural modeling

Source: Authors’ calculations.

Block

Mathematical interpretation of connections

Economic growth (ECONOMY)

Development of the banking system

(BANKING)

Connections between blocks

: BANKING =0.036 - ECONOMY + 0.289 - DIGITAL

Source: Authors’ calculations.

Value

156

Discrepancy Function [ 2364
Maximum Residual Cosine 0.000
Maximum Absolute Gradient 2,242
ICSF Criterion -0,000
ICS Criterion 0,000
ML Chi-Square 366,454
Degrees of Freedom 41,000
p-value 0,000
RMS Standardized Residual 0,150

Figure 4. Structural modeling results
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Source: Authors’ calculations.

MNeormal Probability Plot
Mormalized Residuals

Expected Normal Value

0 2 4 6

Value

Figure 5. Normal probability plot

An important stage of structural modeling is
checking the quality of the constructed model.
The Stinger-Lind parameter (values less than 0.05
indicate a high model fit) and MacDonald’s non-
centrality (a value greater than 0.95 confirms a
good model fit) are used.

To check the adequacy of the model, a normal prob-
ability plot is used, which corresponds to the distri-
bution of residuals to the normal law (Figure 5).

The points are close to the line in the figure (Figure
5), meaning the distribution of residuals corre-
sponds to the normal law. Thus, the built model
is qualitative.

This study will use another tool to check the qual-
ity of the model: assessment of the correspond-

ence of the covariance matrices of the initial data
and those transformed as a result of the structural
analysis. Figure 6 shows the Reproduced Matrix,
which confirms the adequacy of the constructed
model.

The final stage of structural modeling is the anal-
ysis of the identified relationships between dig-
italization, the development of the banking sys-
tem and economic growth based on the results of
structural modeling.

The following conclusions can be drawn from the
equations given in Table 7:

o an increase in the unemployment rate by 1%
reduces the level of the synthetic generalizing
indicator ECONOMY by 0.191%;

Source: Authors’ calculations.

Reproduced Matrix (Spreadsheet28)

EACCOUNT | EPAY [ INTERNET | RESEARCH [ INNOVATI [ ROA [ ROE | CIR [ UNEMPL | GDP [ EMPL
EACCOUNT | 0.054]1 0,064 0,028 0,035 0,031 -0,010 -0,007 0,002 0,019) -0,0000 0,006
EPAY 0,064 0,094 0,039 0,048 0,042 -0,014 0010 0,003 0,025 0,001 0,008
INTERMET 0,028/ 0,039 0.032 0,021 0,019, -0,006 -0,004 0,001 0.011 -0,0000 0,004
RESEARCH 0,035 0,045 0,021 0,052 0,023 -0,008 -0,005 0,002 0,014, -0,0000 0,005
INNOVATI 0,031 0,042 0.019 0,023 0,027 -0,007 -0,005 0,002 0,012 -0,0000 0,004
ROA 0,010, 0,014 -0,006 -0,008 -0,007 0182 0075 -0,025 0,002, -0,0000 0,001
ROE 0,007, 0,010 -0,004 -0,005 0005 0075 0053 0,018 0,001 -0,0000 0,000
CIR 0,002, 0,003 0,001 0,002 0,002 -0025 0018 0,020 0,000 0,000 -0,000
UNEMPL 0,019 0,025 0,011 0,014 0,012 0002 0001 -0,000 0,037, 0,001 0,012
GDP -0,000,  -0,001 -0,000 -0,000 -0,000 -0,000f -0,000 0,000 0,001 0,085 0,000
EMPL 0,006 0,008 0.004 0,005 0,004 0,001 0000 -0,000 0.012. -0,0000 0,010

Figure 6. Reproduced matrix
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« anincrease in GDP by 1% increases the level of
the synthetic generalizing indicator ECONOMY
by 0.004%;

o an increase in the level of population employ-
ment by 1% increases the level of the synthetic
generalizing indicator ECONOMY by 0.06%;

« an increase in digital payments made by the
population by 1% increases the level of the syn-
thetic generalizing indicator DIGITAL by 1.36%;

« anincrease in the share of the population using
the Internet by 1% increases the level of the syn-
thetic generalizing indicator DIGITAL by 0.6%;

« an increase in research and development costs
by 1% increases the level of the synthetic gener-
alizing indicator DIGITAL by 0.75%;

o an increase in the Innovation Index by 1% in-
creases the level of the synthetic generalizing in-
dicator DIGITAL by 0.65%;

« an increase in the return on equity by 1% in-
creases the level of the synthetic generalizing in-
dicator BANKING by 0.71%;

o a 1% increase in the ratio of expenses to the
bank’s income reduces the level of the synthetic
generalizing indicator BANKING by 0.24%;

o an increase in the synthetic generalizing indica-
tor ECONOMY by 1% increases the level of the
synthetic generalizing indicator DIGITAL by
0.1%;

o an increase in synthetic generalizing indica-
tors ECONOMY and DIGITAL by 1% increases
synthetic generalizing indicator BANKING by
0.04% and 0.289%, respectively.

Thus, the introduction of innovations, cashless
payments, FinTech guarantees economic growth,
which is confirmed by the results of the first equa-
tion. Implementing innovations in the banking
system by a bank’s management and considering
the factors of economic growth of the country
will contribute to the effective development of the
banking system, which is confirmed by the data of
the second structural equation.
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4. DISCUSSION

Most authors evaluate the relationship between
traditional and digital banking without consid-
ering the impact of economic growth. The ap-
proach presented in this paper has significant
advantages over the approach of Metawa et al.
(2023), who consider digitalization in the con-
text of the banking system but do not consider
the factors of the state’s economic development.
This paper examines the potential direct and
indirect effects of the National Bank of Egypt’s
(NBE) digitalization and its financial inclusion
on credit risk. The study results show that cen-
tral bank digitization has direct and indirect ef-
fects through the mediating variable, financial
accessibility. This study also provides insight
into the relationship between digitization, cred-
it, and financial inclusion.

Kolodiziev et al. (2021) studied the competitive-
ness of Ukrainian banks under the influence of
the digitalization of the economy, the dynam-
ic spread of electronic payments and electron-
ic commerce, as well as innovative technolo-
gies aimed at providing digital services, but did
not consider the impact of economic growth.
It was determined that when switching to the
Online Platform business model, the bank can
expand the range of banking products, attract
more customers, form a competitive policy, and
gain competitive advantages. In contrast, the
approach outlined in this study considers the
influence of the country’s economic growth
indicators.

Dluhopolskyi et al. (2023) assessed the impact
of the COVID-19 pandemic on digital financial
accessibility by constructing and calculating an
integrated index of digital financial accessibili-
ty. However, the approach outlined in this arti-
cle differs in that it analyzes the impact of pa-
rameters of economic growth and the develop-
ment of the banking system as a whole.

Ajibade and Mutula (2020) note that big data,
the fourth industrial revolution and the use of
e-banking and banking systems in South Africa
and Nigeria have become effective management
solutions for the banking system. The authors
argue that the security, efficiency and inte-
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gration of banking systems are critical to the Thus, this study proposes an improved ap-
African continent’s sustainable development proach to assessing digitalization in determin-
but do not consider key parameters of countries’ ing its connection with the development of the
economic growth. banking sector and economic growth.

CONCLUSION

In the context of the research goal, an analysis of the impact of digitization of socio-economic relations
and economic growth in the country on the development of the banking system was carried out using
structural modeling tools. This analysis was conducted for Azerbaijan and its main trading partners
(Italy, Israel, Georgia, Germany, China, Portugal, Turkey, Ukraine, Great Britain, USA, Croatia and
Japan) during 2010-2021.

Four synthetic generalized indicators were introduced into the study, denoting the digitization of so-
cio-economic relations (DIGITAL), economic growth in the country (ECONOMY), and development
of the banking system (BANKING) to build structural equations. As a result of the factor analysis, the
four most relevant parameters of digitalization were selected: the percentage of digital payments made
by the population during the past year; the share of people who use the Internet; the share of research
and development costs; innovativeness index. Similarly, indicators describing the development of the
banking system and economic growth were selected. It was determined that in the structure of the
block “Development of the banking system”, the parameters return on assets (ROA), return on equity
(ROE), and the ratio of income to expenses of a bank (CIR) exert the most significant influence. In the
“Economic growth” block, the parameters unemployment rate (UNEMPL), annual GDP growth rate
(GDP) and employment rate (EMPL) exert the most significant influence.

The structural modeling made it possible to formalize the functional relationships between synthetic
generalized indicators of digitalization, banking system development, and economic growth. As a result,
two main structural equations were obtained.

The first equation illustrates a positive statistically significant relationship between economic growth
and digitalization, with an increase in the synthetic generalizing indicator ECONOMY by 1%, the level
of the synthetic generalizing indicator DIGITAL increases by 0.1%.

The second equation shows that a 1% increase in the synthetic generalizing indicators of ECONOMY
and DIGITAL increases the level of the synthetic generalizing indicator of BANKING by 0.04% and
0.289%, respectively.

Thus, the development of the modern banking system depends to a greater extent on digitalization
processes and much less on economic growth. In other words, a country with a lower level of economic
growth but with high rates of innovative development will have a more efficient banking system.
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