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Abstract: One of the main trends in the development of the financial sector around the world is
digitalization. The purpose of this study is to analyze the interdependence between the level of
digitalization and the key performance indicators of commercial banks, as well as the prospects for
further development of digital technologies and their implementation in the activities of commercial
banks. Based on the analysis of statistical data, it was confirmed that the digitalization of the Russian
banking sector has significant potential. A correlation analysis of the data of 100 Russian commercial
banks for 2021, grouped by assets, was performed. The presence of the influence of the level of
digitalization on the individuals’ transactions and on the net commission income was confirmed.
Hypotheses about the existence of a close relationship between the level of digitalization and the
volume of transactions with legal entities, as well as profitability, have not been confirmed. According
to the results of the study, it was noted that digitalization currently has the greatest impact on large
Russian banks. It was concluded that currently, for the largest and big banks, a high level of digital
maturity is a competitive advantage. This research contributes to the development of the theory of
modern banking. The results obtained will be useful for researchers of the impact of digitalization on
various aspects of banks’ activities, for banks, and for public authorities.

Keywords: digitalization; banking sector; commercial bank; efficiency

1. Introduction

Digitalization is one of the main trends in the development of the financial industry
(Yadgarov et al. 2019). During the countries’ transition to a digital economy, it is impor-
tant that financial institutions and governments develop digital identification systems,
cybersecurity strategies and data protection (Artemenko and Zenchenko 2021).

The digitalization of the banking sector has a positive impact on the digitalization of
society in general. It increases the possibility of the population switching to digital channels
for financial transactions (Carbó-Valverde et al. 2020).

Digital competencies are significant predictors of competitiveness (Georgescu and
Kinnunen 2021; Zhao et al. 2019), and the digitalization of the financial sector contributes
to its achievement of sustainable development goals (Úbeda et al. 2022). Improving the
technological efficiency of banking processes can lead to simplification and optimization of
traditional operations, fraud prevention, the creation of new and more personalized offers
to meet customer needs, serve remote areas, and reduce operating costs (Artemenko and
Zenchenko 2021; Kitsios et al. 2021).

Digitalization helps banks to reduce the direct impact on the environment. The bank
uses less paper, and uses vehicles and aviation less often, as it conducts some operations
remotely. It was found that an increase in energy consumption due to the development
of modern technologies can lead to an increase in energy efficiency (Zakari et al. 2021).
Digitalization helps to increase the transparency of banking activities. Transparency is
necessary to improve management practices and corporate culture. The creation of new
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products and services and the transfer of some operations to a remote format allows
banks to build their business strategy in accordance with the needs of modern society.
Digitalization increases the inclusiveness and accessibility of the bank. The authors of
the study note that the financial system could become part of the regulations aimed at
protecting the environment (Barrios et al. 2019). According to Khan et al., the quality of the
environment can be improved by increasing investments in environmental technologies
(Khan et al. 2021).

The creation of an innovative financial framework will promote the use of alternative
energy sources, for example, biomass energy (Irfan et al. 2022). In turn, the acceleration of
the transition to clean energy has a positive effect on economic growth (Khan et al. 2022).
Despite the availability of efficient natural resources and fossil fuel energy, countries need
to develop policies that promote the conservation of the forest sector and develop a culture
of respect for the environment in order to maintain economic growth in the long term
(Xie et al. 2022).

Russia is a country that significantly contributes to the economy through mining. To
overcome the resource curse, according to the recommendations developed in the study, it
is necessary to ensure a higher level of investment in industries unrelated to mining, so
that a diversified portfolio provides more income (Tang et al. 2022). The development of
green financial instruments contributes to the achievement of this goal. Digitalization of
banks contributes to the development of green financing. Digitalization helps to improve
the quality of assessment of borrowers, including from the position of compliance of
their activities with ESG principles. However, the bank will engage in digitalization only
if it has a positive commercial effect. The contribution of this article to the solution of
environmental, social, and managerial problems lies in the fact that it can be used as an
additional justification for the expediency of digitalization, which is one of the tools for
faster achievement of sustainable development goals.

Traditional banks around the world are facing increased competition due to financial
technology companies in the market and the implementation of technological innovations
by existing banks. Innovative actions can lead to success in a hyper-competitive environ-
ment (Lee et al. 2021). Rapid changes in consumer behavior are forcing banks to develop
digital marketing (Sawhney and Ahuja 2021). Rapid digitalization and cost reduction ef-
forts are driving record bank branch closures in many countries (e.g., 2414 branch closures
in the USA in 2020 only) (S&P Global Market Intelligence 2022).

The COVID-19 pandemic has become a powerful motivator for the digitalization of
various sectors of the economy around the world. In the banking sector, in addition to
the pandemic, digitalization was driven by the steady growth of cashless transactions
around the world and the global digital banking market, increased competition in the
retail banking market, and a significant margin decrease for traditional banking products
(Dudin et al. 2021).

Digitalization of commercial banks in Russia has growth potential. According to one
study (Digital Economy 2022), in 2020, only 49% of the Russian population aged 15 to
74 used the Internet for financial transactions, while in Finland, Sweden, Great Britain,
and Estonia, the same figure exceeded 80%. In the United States, where the level of
Internet accessibility for households is comparable to Russia (80% in 2020), the share of the
population that performs financial transactions online was 60%.

Digitalization can stimulate the financial performance of the banking sector (Kanungo
and Gupta 2021). However, the level of digitalization of the bank itself may not directly
affect profitability (Niemand et al. 2021) but may affect other indicators of banking ac-
tivity. One of the reasons why banking companies fail to get the desired benefits from
technological progress is the inefficient management of resources (Cao et al. 2022).

Digitalization is a complex phenomenon that has a multidirectional impact on various
aspects of the activities of credit institutions. At the same time, it is itself formed and
transformed under the influence of environmental conditions. Even the cultural features
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of the organization can become an obstacle to the successful implementation of modern
technologies (de Almeida and de Souza Ramos 2022).

An overview of the main changes taking place in the banking sector after digitalization
is implemented shows that while acting as the driving force behind the development of the
bank as a financial supermarket, digitalization is simultaneously associated with negative
consequences such as higher costs for the implementation of technologies by the bank, as
well as the dismission of labor that can negatively affect the level of employment in the
country (Starodubtseva et al. 2021).

All of the factors mentioned above determine the relevance of studying the impact of
digitalization on key performance indicators of commercial banks and the prospects for the
further development of digital technologies and their implementation by commercial banks.

Thus, this study is relevant. Despite the obvious advantages of introducing digital
technologies into the activities of a commercial bank for the economy and society, not
all banks are actively doing this in the Russian Federation. The reason for this behavior
may be a weak correlation between the level of digitalization and the key performance
indicators of the bank. In addition, differences in the level of digitalization can be caused
by significant differences in the size of different banks and their market share. The purpose
of this study is to analyze the interdependence between the level of digitalization and
the key performance indicators of commercial banks, as well as the prospects for further
development of digital technologies and their implementation in their activities by com-
mercial banks. The scientific novelty of this study lies in the fact that the authors performed
a correlation analysis of the impact of digitalization on key areas of income generation,
taking into account the heterogeneity of competition in a total of 100 banks in the banking
sector of the Russian Federation.

The article consists of five parts. The Section 1 provides an introduction. The Section 2
contains a literature review. The Section 3 describes the methods and materials used. The
Section 4 presents the results of the study. The Section 5 contains the main conclusions.

2. Literature Review

The relevance of the digitalization of the banking sector increases the interest of
scientists. Authors from different countries explore various aspects of this process.

One study (Fiapshev and Afanasyeva 2021) is devoted to assessing the possibility of
turning digitalization into a significant factor in the development of the banking system and
the entire Russian economy, as a result of which it was revealed that structural, institutional,
and external factors are currently the limitations of digitalization. The article discusses the
political and legal aspects and prudential rules for regulating the banking sector under the
conditions of digital technologies, including the tendency of the country to achieve sustainable
development goals. There is a study devoted only to barriers that slow down the development
of interaction between banks and the premium segment (Timokhina et al. 2021).

A large number of studies are devoted to assessing the impact of digitalization on
choice, customer satisfaction, and loyalty. Chauhan et al. revealed that there is a link
between impulse purchases, sales promotion, and positive emotions by performing a
simulation of the desire of buyers to make purchases in the conditions of COVID-19
in India (Chauhan et al. 2021). Through digitalization, banks can conduct more sales
promotion activities (loyalty programs, cashback, promotions, and bonuses in applications,
etc.). Accordingly, the probability that digitalization affects the number of customers and
the volume of their transactions is high. For example, Seiler V, Fanenbruck K.M. analyze
the impact on customer choice of individual technological innovations, such as automated
consultants (Seiler and Fanenbruck 2021). Another paper (Dehnert and Schumann 2022)
evaluates the factors that influence the choice of a banking services provider by customers
in the German market. The authors conclude that, currently, the choice is most influenced
by the existing work experience, scope of services, and professionalism, while digital
innovations have little effect on the choice of customers in general. At the same time, a study
of customer satisfaction with the quality of service in Tunisia showed that digitalization is
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one of the aspects that affect the quality of service (Zouari and Abdelhedi 2020) and the
choice of a bank accordingly.

Busby (2017) notes that the choice of a digitalization strategy contributes to increased
customer loyalty.

Amin (2016) (Malaysia), Raza et al. (2015) (Pakistan) and others study the influence of
the quality of Internet banking services on the satisfaction and loyalty of bank customers in
different countries. The articles show a direct dependence of the degree of satisfaction on the
quality of banking Internet services; however, this quality affects loyalty less or indirectly.

A number of studies are devoted to mobile banking and its impact on the development
of commercial banks, as well as the impact on customer satisfaction and financial behavior
(AlSoufi and Al 2014; Silva Bidarra et al. 2013; Jun and Palacios 2016).

The study highlights the importance of banks using social networks to increase the
perceived value of banking products, the quality of interaction, and customer loyalty
(Dootson et al. 2016).

One paper (Katsiampa et al. 2022) devoted to the study of the Chinese financial market
draws an interesting conclusion that those banks owned by central regulators outperform
financial technical companies in the competition due to access to large resources, financing,
and technologies. In turn, Cheng M, Qu Y point out that Chinese state-owned banks also
have a first-mover advantage in deploying financial technologies (Cheng and Qu 2020).

Another work (Kothari and Seetharaman 2020) aims to study the impact of digital
transformation on the retail banking industry in the United Arab Emirates and identify
variables that stimulate digital transformation.

The issue of the impact of digitalization on the key performance indicators of individ-
ual banks and the entire banking sector as a whole is also of research interest.

Researchers are obtaining controversial results for this topic. A generalized overview
of the results of research on the impact of digitalization on the performance of banks is
presented in Figure 1.
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Figure 1. A generalized overview of the results of research on the impact of digitalization on the
performance of banks. Source: (Stefanovic et al. 2021; Koroleva and Kudryavtseva 2020; Stoica et al.
2015; Zuo et al. 2021; Do et al. 2022; Forcadell et al. 2020; Mbama et al. 2018; Beccalli 2007; Martín-Oliver
and Salas-Fumás 2008).
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Beccalli found a weak relationship between total IT investments and increased prof-
itability or efficiency of banks, using a sample of 737 European banks for the period
1995–2000 (Beccalli 2007). V. Martín-Oliver A. found no evidence that investments in IT
increase the demand for loans or the supply of deposits (Martín-Oliver and Salas-Fumás
2008). Investments in IT development in a bank can affect the amount of profit, both
positively and negatively, due to the effects of competition (Xin and Choudhary 2019)

In turn, a study of the Romanian banking sector shows that banks can effectively use
Internet banking services to increase their overall efficiency (Stoica et al. 2015). At the same
time, the digitalization of the Romanian banking sector is limited by both the low level of
trust in modern financial technologies and the development disparity of the regions of the
country (Sbarcea 2019).

A study by Mbama et al. (2018) looked at the links between digitalization, customer
loyalty, and the financial performance of banks in the UK, and concluded that digitalization
could improve financial ratios and its positive impact on customer loyalty.

Digitalization does not directly improve workforce performance but has the potential
to improve productivity in companies with relatively small assets, according to a study
of Chinese banks (Zhou et al. 2021). At the same time, as a result of the analysis of the
Chinese banking sector, it was revealed that investments in digitalization contributed to a
significant increase in the integrated production efficiency of commercial banks; however,
there was diversity between banks (Zuo et al. 2021).

A study of the relationship between digitalization and sustainable development in
the Serbian banking sector showed that digitalization has a positive effect on the return on
equity of banks and helps banks remain profitable even under the conditions of the global
COVID-19 pandemic (Stefanovic et al. 2021).

Do et al. (2022) found out that digital transformation has a positive effect on the work
of Vietnamese commercial banks, and the strength of the positive influence is directly
proportional to the scale of the bank.

Based on the results of a study (Koroleva and Kudryavtseva 2020) of 16 Russian digital
banks, it is concluded that digital banks with more transactions through digital channels
have a higher return on assets, while a significant impact of digitalization on the share of
loans and deposits is not confirmed. This indicates the need for further research in this area.

Empirical results obtained on a sample of 112 global banks for the period 2003–2016
showed that the higher the reputation of a bank, the more it can benefit from digital
strategies (Forcadell et al. 2020).

The number of empirical studies devoted to the impact of digitalization on the key
performance indicators of banks is relatively small. The available studies are usually
devoted to banks in one country. In our opinion, the impact of digitalization on the
key performance indicators of commercial banks in the Russian Federation has not been
sufficiently investigated.

So, there are a significant number of works devoted to the digitalization of commercial
banks. Despite this, the relevance and rapid variability of this process lead to a large number
of unexplored aspects. To our opinion, the impact of digitalization on the key performance
indicators of commercial banks in the Russian Federation has not been sufficiently studied.
The banking sector of this country is quite large and differentiated, both in terms of the
scale of activities of individual banks and the current state of digitalization. This makes it
interesting to study the prospects for further digitalization of the entire banking sector as a
whole, as well as to carry out a more detailed study of its impact on the performance of
different banks.

Within this research, the following hypotheses have been developed:

Hypothesis 1 (H1). The banking sector of the Russian Federation is better to increase the number
of digital and other services.
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Hypothesis 2 (H2). The level of digitalization of a commercial bank affects the volume of transac-
tions of individuals.

Hypothesis 3 (H3). The level of digitalization of a commercial bank affects the volume of transac-
tions with legal entities.

Hypothesis 4 (H4). The level of digitalization of a commercial bank affects the size of its net
commission income.

Hypothesis 5 (H5). The level of digitalization affects the profitability of a commercial bank.

3. Materials and Methods

The framework of the study is the dialectical method, which reveals the possibilities
of studying economic phenomena in their development, interconnection, and interdepen-
dence. General scientific methods were also applied: scientific abstraction, analysis, and
synthesis; grouping and comparison; as well as the evaluation method using absolute and
relative indicators.

This study was conducted according to the procedure shown in Figure 2.
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3.1. The Data

Correlation analysis was performed to test the hypotheses. Key indicators were
collected that characterize the activities of 100 commercial banks operating in Russia as
of 01.01.2022. The sources of data were turnover balance reports by accounting invoices
(Form 101), statements of financial results (Form 102), consolidated balance statements
(Form 802), and consolidated statements of financial results (Form 803), posted for each of
the considered banks on the official Bank of Russia website (List of Credit Institutions n.d.).

Based on the results of a logical analysis, the authors have selected factors that may de-
pend on the level of digitalization of a commercial bank. These factors include quantitative
indicators such as: the volume of loans issued to legal entities and individual entrepreneurs;
the volume of loans issued to individuals; the amount of funds of legal entities; the amount
of private deposits; net interest margin; net commission income; after-tax income; general
and management costs; labor costs.

Table 1 provides details and the source of the variables.

Table 1. Description of variables and data sources.

Indicator Symbol Definition Data Source

Share of loans issued to legal
entities and individual

entrepreneurs in the bank
assets

Y1
The ratio of the share of loans issued to

legal entities and individual
entrepreneurs to the bank’s assets

Calculated by the authors
based on data from the Bank

of Russia

Share of loans issued to
individuals Y2 The ratio of the loans issued to

individuals to the assets of the bank

The amount of funds of legal
entities in the bank assets Y3 The ratio of the amount of funds of legal

entities to the assets of the bank

The share of deposits of
individuals in the banking

passives
Y4 The ratio of the amount of deposits of

individuals of the banking passives

Share of net interest margins
in the bank net income Y5 The ratio of the net interest margins to

the net income of the bank

Share of net commission
income in the bank net income Y6 The ratio of the net commission income

to the net income of bank

Return on assets Y7 Metric that measures the profitability of a
bank in relation to its total assets

Return on equity Y8 Metric that measures the profitability of a
bank in relation to its equity

The level of general and
management costs; Y9

The ratio of the value of administrative
and management expenses to the average

chronological value of assets

The level of labor costs Y10
The ratio of the amount of labor costs to

the amount of financial results of the
bank

Level of digitalization of
banks X The bank’s digital maturity level SDI 360

To ensure the comparability of data in the simulation, relative indicators were found.
To estimate the level of digitalization of banks, the final ratings assigned to banks by SDI
360 were used based on the results of a study of the digital maturity of banks according to
three criteria: “availability in the Internet”, “promotion and communications”, and “online
sales” (X) (Sdi360 2021).
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3.2. Grouping of Banks

The complexity of the analysis of the Russian banking sector is due to the fact that
according to the data of the Bank of Russia, the level of competition in the banking sector
is lower than in other sectors of the financial market. At the same time, competition is
heterogeneous. The historically significant state participation in the capital of a number
of banks leads to the dominance of individual leaders in the market and a disbalance in
the perception of competition by consumers (Competition in the financial market 2018).
Therefore, structurally, the Russian banking market can be represented by several groups,
within which there are banks with similar characteristics, and accordingly they compete
mainly with similar market participants.

As part of this research, banks were divided into four groups depending on the amount
of assets (Appendix A).

The first group includes banks whose assets exceed RUB 1 trillion, including
12 systemically important banks, as well as JSC “JSB Rossiya”, JSC “RRDB” Bank. These
are the largest banks represented in a large number of regions. They have leading positions
in the market, demonstrated by a number of indicators (the volume of loans granted, the
volume of funds raised, the amount of profit, etc.).

The second group includes banks with assets ranging from RUB 300 billion to 1 trillion.
They are also large, with a wide range of services and usually an extensive regional network.

The third group consists of banks with assets ranging from RUB 100 to 300 billion. It
includes medium-sized banks with strong positions in certain regions or certain products.

The fourth group includes banks with assets less than RUB 100 billion. From the point
of view of competition, as a rule, these are follower banks at the regional level.

3.3. The Correlation Analysis

To define the degree of relationship between the indicators, the correlation coefficient
(r) was calculated using the Pearson formula (1):

r = ∑n
i=1(xi − x)·(yi − y)√

∑n
i=1(xi − x)2 ∑n

i=1(yi − y)2
(1)

where

n—number of indicators;
xi and yi—values of indicators;
x and y—an average value of indicators.

The values of the coefficient can be interpreted as the following:

−0.5 < r < 0.5—the relation is weak or absent;
−0.7 < r < −0.5 or 0.5 < r < 0.7—the relation is average;
−1 < r < −0.7 or 0.7 < r < 1—the relation is strong.

4. Results

The results of this study may be useful for commercial banks that are developing
a system of indicators for evaluating the effectiveness of digitalization. In addition, the
study may be of interest to public authorities. The revealed dependencies between the level
of digital maturity and banking performance indicators for different groups of banks in
terms of assets can be taken into account when developing programs for the development
of the banking system of the Russian Federation. Thus, the chosen research topic is
socially significant.

4.1. Digitalization Prospects of Commercial Banks in the Russian Federation

The COVID-19 pandemic has accelerated the digital transformation of various indus-
tries around the world and forced banks to hasten their digital transformation
(Miklaszewska et al. 2021). For example, total financial technologies investment in France,
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Germany and the UK increased to USD 15 billion in 2021 from USD 5 billion in 2020
(Wadhwani et al. 2022).

The further development of digital competencies by the banks of the Russian Federa-
tion is seen as promising from the perspective of changing the behavior patterns of existing
and potential customers. The data of the Federal State Statistics Service confirm the growth
of digitalization of Russian society. The COVID-19 pandemic was the powerful trigger,
which affected the attitude of the population towards modern technologies. As Table 2
shows, over the past two years, the share of the population that used personal computers
and mobile devices, including outdoors, has significantly increased; the number of people
ordering goods or services online increased by 53.5%; the share of people with an electronic
signature increased by 50%.

Table 2. Statistics on information technologies and information and telecommunication networks
usage by the population.

Parameter
Year Growth Rate (2021

to 2020), %
Growth Rate

(2020 to 2019), %2021 2020 2019

The share of the population aged 15 years and above
using PC over the past 12 months, in the total

population of the Russian Federation, %
78.5 70.9 70.8 10.72 0.14

The share of the population aged 15 years and above
using the Internet over the last 12 months, in the

total population of the Russian Federation, %
85.6 82.4 80.7 3.88 2.11

The share of the population over 15 years old who
did not use Internet access via mobile devices

outdoors, in the total population of the Russian
Federation, %

21.6 26.1 27.6 −17.34 −5.18

The share of the population over 15 years old who
did not encounter information security problems, in

the total population of the Russian Federation, %
66.0 71.1 70.7 −7.17 0.56

The share of the population over 15 years old who
ordered goods and/or services online, in the total

population of the Russian Federation, %
51.1 37.7 33.3 35.54 13.23

The share of the population aged 15–72 with a
personal electronic signature, in the total population

of the Russian Federation, %
5.7 4.7 3.8 21.28 23.68

Source: calculated by the author according to the data of the Federal State Statistics Service of the Russian
Federation (Federal State Statistics Service n.d.)

The statistics on the number of funds raised from clients by location of banks and their
internal structural divisions confirms the thesis about the prospects for further digitalization
of commercial banks (Table 3).

As Table 3 shows, every year, due to remote channels, an increasing number of funds
of individuals and legal entities are placed in credit institutions that do not have branches
or internal structural units in the client’s region. As Table 4 shows, the number of remote
access accounts opened with credit institutions increased by 12.47% in 2021. This fact
increases competition in the banking sector, as the client has the opportunity to choose from
a larger number of credit institutions and, as already mentioned, the level of digitalization
of the bank plays an important role in his choice.
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Table 3. The relative share of raised funds of legal entities and individuals, in credit institutions of
other regions that do not have internal structural units in this region.

Parameter By 1 January 20 By 1 January 21 By 1 January 22 Growth Rate (2022 to
2020), %

Share of customer funds in credit
institutions of other regions that do not

have internal structural units in this
region, %

0.86% 0.94% 1.07% 25%

The share of deposits of legal entities in
credit institutions of other regions that
do not have internal structural units in

this region, %

0.44% 0.48% 0.56% 26%

The share of deposits and other
attracted funds of individuals in credit
institutions of other regions that do not

have internal structural units in this
region, %

0.99% 1.08% 1.33% 34%

Source: calculated by the author based on the Bank of Russia data (Information about the Placed and Attracted
Funds n.d.)

Table 4. Dynamics of performance indicators of credit institutions in Russia.

Parameter 1 January 20 1 January 21 01 January 22 Growth Rate
(2020 to 2019), %

Growth Rate (2021
to 2020), %

Assets, billion RUB 88,796.2 103,841.7 120,310.5 16.94% 15.86%

Intangible assets, billion RUB 394.7 440.8 606.0 11.68% 37.48%

Before-tax income, billion RUB 2036.8 1973.5 2897.0 −3.11% 46.80%

Number of branches and internal
structural divisions of credit

institutions, pcs.
29,697 28,437 26,613 −4.24% −6.41%

Number of remote access
accounts opened in credit

institutions
257,313.0 285,563.0 321,182.6 10.98% 12.47%

Source: calculated by the author based on the Bank of Russia data (Statistical Indicators of the Banking Sector n.d.).

An analysis of the performance indicators dynamics of credit institutions of the Russian
Federation showed that at the end of 2021, the volume of intangible assets was significantly
increased, which indicates the effect of the trend on computerization and the development
of digital services and platforms. Statistical data confirm that Russia has a global trend
towards a reduction in the number of branches and internal structural divisions of banks. In
2021 their number decreased by 6.41%. So, Russian banks are actively increasing intangible
assets. At the same time, they are replacing some of the banking services previously
provided offline with digital ones.

The rationality of such a strategy is confirmed by the growth rate of the banking
sector’s profits. After falling by 3.11% in 2020 under the influence of the COVID-19
pandemic, and related sanitary and epidemiological measures that negatively affected
economic growth worldwide, banks were able to quickly reshape their activities. As a
result, their profit increased by 46.8% in 2021, significantly exceeding the values at the
beginning of 2020.
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However, there is a factor that negatively affects the further increase in the number of
users of digital services. The growing interest in online services and mobile applications of
the population and businesses inevitably leads to increased cybercriminal activity.

According to the Bank of Russia, twice as many fake banking websites were detected in
2020, and the population’s resistance to social engineering methods remains at a low level
(The Main Types of Computer Attacks 2021).

However, the loss of personal data or money due to the mistakes of the individual or
legal entity leads to a negative attitude of this person towards the bank, which services he
used, and with a high probability of refusing to use them further.

To achieve a sustainable increase in users of digital services and retain them, banks
need to pay attention not only to internal information security systems, but also to the
development of measures to improve the information literacy of their customers. However,
this thesis is disputed. A number of studies (Liao and Chen 2020, 2021; Lusardi et al. 2017;
Scheresberg et al. 2020; Heo et al. 2021) have shown that people with a lower level of
financial well-being, caused by both low financial literacy and irrational behavior, are more
likely to use modern technologies, which in turn can worsen their financial situation. At
the same time, the study did not find a strong link between financial vulnerability and the
use of mobile payments or other digital payment methods (Seldal and Nyhus 2022).

To partially eliminate the threats that arise in the process of digitalization of the
banking sector, it is necessary to update the banking business environment considering the
trends in the development of the digital economy; strengthen the control of the reliability
of bank customers in terms of transaction thresholds; and launch programs to improve the
financial literacy of the population (Ivanova et al. 2019).

So, the H1 hypothesis about the viability of further increasing the number of digital
services and services by the banking sector of the Russian Federation can be considered
to be confirmed. However, it is not clear whether digitalization has a significant positive
impact on all commercial banks.

4.2. The Impact of Digitalization on the Performance of Commercial Banks

Due to the fact that the banking sector of the Russian Federation is represented by a
large number of banks that differ significantly in the scale of their activities, a grouping
was set according to the criterion of the volume of assets.

Correlation analysis was performed within each group: the authors calculated correla-
tion coefficients and created correlation matrices. The calculated coefficients presented in
Table 5 allowed the authors to identify whether there is a relationship between the level
of digital maturity of the bank and its performance indicators and the strength of such
a relationship.

Based on the results of the correlation analysis, the following conclusions were drawn.
To the greatest extent, the level of digital maturity affects the key performance indicators of
the largest banks. Factors Y3, Y4, Y6 showed a strong connection; four more factors showed
a normal connection (Y2, Y7, Y8, Y9).

The graphical representation of the highest values of the correlation coefficients be-
tween the level of digitalization and the key indicators of banks is shown in Figure 3.

In the second group, a strong connection with the level of digitalization is observed
only in the Y4 factor, while Y1, Y2, Y5, Y6, and Y9 have a normal connection.

In the third group, the normal connection was found only between the level of digital
maturity and factors Y4 and Y9.

In the fourth group, the normal connection was observed only for factor Y4.
So, the dependence of the level of digital maturity and the share of deposits of individ-

uals in the banking passives was revealed for all groups of banks.
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Table 5. Correlation coefficients of performance indicators of commercial banks and the level of
digital maturity of the bank by groups of banks.

Performance
Indicator

Group 1 Group 2

Correlation
Coefficient (r1)

Connection
Strength

Correlation
Coefficient (r2)

Connection
Strength

Y1 −0.2433 Weak −0.5528 Normal

Y2 0.6970 Normal 0.6117 Normal

Y3 −0.7974 Strong −0.3530 Weak

Y4 0.8382 Strong 0.8205 Strong

Y5 −0.0818 Weak 0.5182 Normal

Y6 0.7451 Strong 0.6034 Normal

Y7 0.6534 Normal 0.0993 Weak

Y8 0.6587 Normal 0.0466 Weak

Y9 0.5416 Normal 0.6331 Normal

Y10 0.1286 Weak 0.2804 Weak

Performance
Indicator

Group 3 Group 4

Correlation
Coefficient (r3)

Connection
strength

Correlation
Coefficient (r4)

Connection
strength

Y1 0.0087 Weak 0.4470 Weak

Y2 0.4619 Weak 0.2130 Weak

Y3 −0.4676 Weak −0.3226 Weak

Y4 0.6816 Normal 0.6217 Normal

Y5 0.1229 Weak −0.2206 Weak

Y6 0.3569 Weak 0.3499 Weak

Y7 0.2038 Weak 0.3124 Weak

Y8 0.2609 Weak 0.3114 Weak

Y9 0.6494 Normal 0.0626 Weak

Y10 −0.1601 Weak 0.3745 Weak
Source: generated by author.
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4.3. Discussion

According to calculated data, the level of digitalization has the most significant impact
on the market leaders—the largest banks. They have great opportunities for development
and promotion, occupying a special place in the Russian financial market, both due to their
scale and due to special attention and support from the state (systemically important banks).
These banks offer similar services, are widely represented in the information field and, due
to their recognition, have a similar level of customer trust. In this regard, the choice factors
for the consumer are prices (interest rates, commissions, etc.) and ease of interaction.

A strong connection between the level of digital maturity and the share of accounts
of legal entities was revealed only for the first group of banks. This may also be due to
the fact that the largest banks have sufficient opportunities for the active development of
digital services not only for individuals, but also for legal entities.

This corresponds with the conclusions made by the authors of the study SDI360,
who found that banks with a wide range of retail products are more actively involved in
the development of digital competencies, while banks focusing on corporate investment
business are less interested in the development of digital services. Meanwhile, in other
industries, such as insurance, DIY retail, and private medicine, digitalization is relevant for
all market participants.

Medium-sized banks are focusing on the development of information technologies
in cybersecurity, business continuity, and the development of remote service channels,
partially reducing investments in other projects, while large banks are acting within the
previously developed strategies, confirming the trend of hyperautomation (Lanitbpm 2021).

So, hypothesis H3 was not confirmed; however, hypothesis H2 was confirmed for all
groups of banks.

For groups of large banks, the analysis confirmed hypothesis H4, which states that
the level of digitalization affects the share of bank commission income. The development
of digital services allows additional commercial services to be offered. The analysis of
30 Russian banks (from groups 1 and 2) showed that the commission income is generated
by charging fees for settlement service and cash banking and money transfers (for example,
Figure 4 shows the structure of fee income of PJSC “Sberbank of Russia”). The possibility
to remotely open and manage accounts attracts customers and encourages them to make
more transactions that bring commissions to the bank.

Research into the financial results reports of 30 Russian banks confirmed this thesis. So,
for example, Figure 1 shows the structure of commission income of “Sberbank of Russia”
for 2021.

According to the consulting company Deloitte, on average, high-tech banks have a
higher return on equity and in order to accelerate digitalization, banks need to pay special
attention to analyzing customer demand in terms of preferred channels of interaction and
digital services, the level of competition and trends in the banking industry of the region or
country of operation (Deloitte 2020). Similar conclusions were made in a study (Accenture
2019), which found a connection between the level of digitalization and the return on equity
of a bank and predicted a further increase in the gap between digital leaders and banks
that are not engaged in digitalization, according to this indicator.

A tight connection between profitability indicators and the level of digitalization was
not confirmed by the results of the analysis. This may happen due to three factors. First,
due to the nature of competition in the market, the level of digitalization affects profit
margins to a lesser extent than other indicators. Secondly, when assigning a score for
the level of digital maturity, its aspects were considered on the part of the client; internal
positive effects from the introduction of digital processes were not considered (for example,
a reduction in the number of errors and failures in the banking internal systems). Thirdly,
since the acceleration of digitalization processes has occurred relatively recently, banks have
not yet fully felt its effect on profits, being engaged in the introduction and scaling of new
digital services, which is the subject of discussion. Further study of this issue is required.
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5. Conclusions
5.1. Main Conclusions

In the last few years, the financial sector has undergone significant changes due to
the active development of IT technologies around the world. The COVID-19 pandemic
has made it necessary to accelerate the introduction of digital technologies in all spheres of
people’s lives. The activities of commercial banks were no exception. Despite the fact that
the digitalization of banks began quite a long time ago, it has accelerated significantly in the
last two years. Commercial banks introduced new digital products and services under the
influence of customer requests, competition, and regulatory requirements. However, there
was a problem. Some banks engaged in digitalization much less actively than others, despite
the obvious advantages of technological development. This hindered the development
of the banking sector as a whole. The authors tried to find out whether it is true that
digitalization is associated with key performance indicators of commercial banks or not.
The purpose of the study was to assess the impact of digitalization on the key performance
indicators of Russian commercial banks, as well as the prospects for further development
of digital technologies and their implementation in their activities by commercial banks.

The authors faced a number of limitations when conducting this study. One of the key
limitations was the insufficient amount of information in open databases. Most of the banks
in the Russian Federation do not post detailed information about how exactly they carry
out digitalization and how much money they spend on this process. In addition, the infor-
mation that banks publish about digitalization, as a rule, does not include quantitative data.
There are no generally accepted quantitative indicators for assessing the level of digitaliza-
tion. Unified reporting on digitalization does not exist. This complicates the comparison of
banks among themselves and the construction of high-quality econometric models.

The authors used the digital maturity rating compiled by SDI 360 to overcome this
limitation. This rating was chosen due to the fact that it includes a larger number of
commercial banks than other ratings available to the authors. The selected rating included
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the leaders of digitalization, as well as banks that pay less attention to digitalization issues.
The choice of this rating made it possible to perform a correlation analysis in total for one
hundred commercial banks.

The heterogeneity of competition in the banking sector of the Russian Federation has
become another limitation that influenced the course of this study. In order not to get
distortions caused by different scales of banks’ activities when analyzing the relationship
between the level of digitalization and key performance indicators, the authors performed
a grouping and identified four groups. The members of each group have similar character-
istics and pursue similar goals. This allows us to compare them with each other and look
for the presence of dependencies within the group.

We put forward five hypotheses at the beginning of the study.
Hypothesis 1, that it is advisable for the banking sector to increase the number of

digital services and services, has been confirmed. According to the analyzed statistical
data (Tables 1–3), there was an increase in the number of users of personal computers and
the Internet, an increase in the share of client funds attracted through remote channels,
and an increase in the volume of intangible assets in the banking system. The expediency
of further digitalization has been confirmed both on the demand side and on the supply
side. Thus, the study revealed that the digitalization of the Russian banking sector has
significant potential.

Correlation analysis of data from 100 commercial banks for 2021 was performed to
test the remaining hypotheses (Table 4).

Hypothesis 2 about the impact of the level of digitalization on the volume of transac-
tions of individuals was confirmed for all groups of banks, regardless of their size.

Hypothesis 3 about the relationship between the level of digitalization and the volume
of transactions with legal entities has not been confirmed.

Hypothesis 4 about the impact of the level of digitalization on the amount of net
commission income was confirmed only for large banks.

Hypothesis 5 about the existence of a link between the profitability of the bank and
the level of its digitalization has not been confirmed.

According to the results of the study, it was noted that digitalization currently has the
greatest impact on large Russian banks.

For the largest banks, a high level of digital maturity is a competitive advantage in
the market. Meanwhile, small banks are not significantly affected by online presence,
online sales, and active online promotion and communication with customers. This can be
caused both by the insufficient involvement of small banks in digitalization processes due
to the limited number of available resources, small client database, narrow specialization
in certain operations, and the heterogeneity of competition in the Russian banking sector.
These areas require further research.

At the same time, the dependence of the level of digital maturity and the share of
deposits of individuals in the banking passives was revealed for all groups of banks. The
functioning of the deposit insurance system reduces the risks for individuals of invest-
ing money in banks, regardless of their size and reliability. Consequently, an important
consumer property of a bank for individuals is the convenience of managing their funds,
which includes a feasible online bank and mobile application, the ability to remotely open
an account and transfer funds, the availability of additional services where you can see the
structure of your expenses and arrival of funds, set purpose of savings, and much more.
The online customer support on the website and on social networks, as well as the number
of online references, also have a significant impact on the choice of a bank by individuals
for depositing their funds.

One of the main problems in the development of digital channels of interaction with
customers, which slows down their widespread implementation, is cybersecurity issues.
Despite the fact that commercial banks and the mega-regulator pay attention to these
increasing issues, banking services and systems remain attractive to hackers, as they
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contain a large number of customers’ personal data and also provide access to various
financial transactions.

The theoretical significance of the research is that it contributes to the development of
the theory of modern banking. The results may be useful for researchers in constructing
regression models for the banking sector and in further studying the impact of digitalization
on various aspects of commercial banks.

5.2. Policy Recommendations and Future Research

From a practical point of view, the results of this study can be used by commercial
banks for choosing key indicators used to evaluate the effectiveness of digitalization. In
addition, the study may be of interest to public authorities. The revealed dependencies
between the level of digital maturity and banking performance indicators for different
groups of banks in terms of assets can be taken into account when developing programs
for the development of the banking system of the Russian Federation.

Firstly, the prospects for further digitalization of the Russian banking sector were
confirmed in the study. In this regard, it is advisable to encourage the further development
of banking IT technologies to state authorities and the Central Bank. Despite the fact that a
number of documents on cybersecurity of banks have already been adopted, the regulator
should continue monitoring new risks. In addition, work on improving information literacy
and financial literacy should be carried out regularly for the population. This is necessary
to protect the population from fraudsters.

Secondly, a stronger impact of digitalization on large banks was revealed by the
authors of the study. A close relationship between digitalization and profitability has not
been identified. Together, these facts suggest that medium and small banks are currently
less interested in the development of digital products and services, which in the long term
may slow down the development of the entire banking sector as a whole. The financial
system significantly affects the country’s economy; therefore, its development is very
important. Regulators should pay attention to the heterogeneity of digitalization and
consider measures to further stimulate small banks. They do not have as many resources
and first-class personnel as large banks. Special programs of financial and non-financial
state support will have a positive impact.

Targeted interaction between the central bank and commercial banks will ensure an
increase in the level of digitalization of the banking sector as a whole. This will help to
achieve the Sustainable Development Goals faster.

This study was aimed at analyzing enlarged groups of banks. The value of assets was
chosen as a criterion for grouping banks by size. This grouping helped to identify patterns
common to the groups. Further research may be devoted to a more detailed study of each
of the groups of banks to identify other dependencies within the groups. Digitalization
covers different areas of activity of a commercial bank, so it is difficult to unambiguously
assess its level. The digital maturity rating was used in the construction of correlation
models in this study to overcome the existing limitations. However, the rating did not
include all banks that are currently operating in the Russian Federation. In addition, ratings
can be subjective. The search for other criteria for assessing the level of digitalization of
banks in the Russian Federation is another area for further research.
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Appendix A. Grouping of Banks by Assets

№ Group Name
Size of Assets, Billion

Rubles
Name of Banks

1. The largest banks Over RUB 1 billion

PJSC Sberbank, VTB Bank (PJSC), Bank GPB (JSC), JSC
“ALFA-BANK”, JSC “Russian Agricultural Bank”, PJSC “MOSCOW

CREDIT BANK”, Otkrytie FC Bank, PJSC “Sovcombank”, JSC
Raiffeisenbank, PJSC ROSBANK, JSC “Bank “Rossiya”, JSC Tinkoff

Bank, JSC UniCredit Bank, Bank RRDB (JSC)

2. Large banks RUB 300–1000 billion

JSC Bank DOM.RF, PJSC Bank Saint-Petersburg, JSC SMP Bank, JSC
CB Citibank, PJSC AK BARS BANK, JSCB NOVIKOMBANK, PJSC

BANK URALSIB, JSC “Post Bank”, JSC MOSOBLBANK, JSCB
Peresvet, RNCB Bank (PJSC), JSC MinBank, PJSC CB UBRD, Home

Credit & Finance Bank LLC, PJSC “MTS Bank”, JSC Russian
Standard Bank

3. Medium banks RUB 100–300 billion

JSCB Absolut Bank (CJSC), PJSC Bank ZENIT, TKB BANK PJSC,
INVESTTORGBANK JSC, Cetelem Bank LLC, JSC VUZ Bank, JSC
Expobank, JSC “OTP Bank”, CB “Renaissance Credit” (LLC), RGS

Bank PJSC, PJSC JSCB Metallinvestbank, Tauride Bank (OJSC),
JSCB AVANGARD, LLC Bank Avers, JSC CB “LOKO-Bank”, JSC
Gazenergobank, Asia-Pacific Bank (JSC), JSC Credit Europe Bank

(Russia), CB Kuban Credit LLC, Deutsche Bank LLC,
CB Center-Invest PJSC, JSC SME Bank, PJSC Bank Sinara, PJSC CB

Vostochny, RN Bank JSC, Bank Finservice JSC, ING BANK
(EURASIA) JSC, BBR Bank (JSC), Bank SOYUZ (JSC), JSCB BANK

OF CHINA (JSC), JSC “SMBSR Bank”

4. Small banks under RUB 100 billion

JSC Bank SNGB, Bank Intesa JSC, Bank ICBC (JSC), SKB Primorye
Primsotsbank PJSC, HSBC Bank (RR) LLC, Bank Levoberezhny

(PJSC), PJSC METCOMBANK, JSC Mizuho Bank (Moscow),
SDM-Bank (PJSC), JSC Toyota Bank, JSCB CentroCredit, JSC CB

“Solidarity”, JSCB “INTERNATIONAL FINANCIAL CLUB”, JSC
“BCS Bank”, BMW Bank LLC, LLC CB ARESBANK, JSC BANK

SGB, COMMERZBANK (EURASIJA) JSC, JSCB FORA-BANK (JSC),
BNP PARIBAS BANK JSC, PJSC CHELYABINVESTBANK, JSC

GENBANK, PJSC CHELINDBANK, SEB Bank JSC, United Capital
Bank JSC, QIWI Bank (JSC), Credit Agricole CIB AO, CB J.P.

Morgan Bank International (LLC), Far Eastern Bank JSC, KEB HNB
Bank LLC, Derzhava JSCB PJSC, CB ENERGOTRANSBANK (JSC),

Goldman Sachs Bank LLC, PJSC “BALTINVESTBANK”, “CUB”
JSC, Volkswagen Bank RUS LLC, Bank IPB (JSC), JSC “Bank Credit

Suisse (Moscow)”, PJSC “Zapsibcombank”

Source: created by the author based on the Bank of Russia data (List of Credit Institutions n.d.)
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