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INNOVATIVE APPROACHES TO THE ASSESSMENT OF BANKING COMPETITION IN UKRAINE IN
TERMS OF DIGITAL TRANSFORMATION

Abstract. The article considers the issues on banking competition interaction, the banking system's stability and
efficiency. This research aims to conduct a comprehensive assessment of the banking competition that consists of
structural and non-structural methods under the institutional changes' impact. The paper presents how this influences
the banking system of Ukraine through its reformation in the banking competition level and how it interacts with
indicators of stability and efficiency of the banks. In this study's frame, the authors applied a developed approach to
the modified model of Panzar-Rosse regarding the banking activity in Ukraine after it has been rebooted and
«cleansed ofy. The systematization of the scientific background and approaches to assessing the level of banking
competition in Ukraine noted that, generally, native authors used only one of the methods to assess the level of
competition in the banking industry of Ukraine. Besides, their studies focused on the pre-crisis period, when these
innovations hadn't significantly affected the banks' activity changes. The importance of solving this scientific problem
is identifying problems in the banking system and taking measures to eliminate them, using the comprehensive
assessment of the banking competition level, considering the explanatory indicators of the banks' stability. This issue
became critical after a significant reduction in the number of banking institutions in Ukraine and the change in the
institutional structure of the banking system of Ukraine under the influence of financial innovations. The study into
assessing the level of competition in the banking market of Ukraine is carried out in the following logical sequence: 1)
considering the studies on the given subject; 2) describing the existing methods for assessing competition in the
banking industry; 3) describing the proposed modified methods of the assessing the level of banking competition; 4)
providing proposals regarding the improving banking competition in Ukraine. The study's period is 2015-2019. The
research object is the banking system of Ukraine. The article presents an empirical analysis of the current level of
competition in the banking market of Ukraine. The findings showed that the banking sector of Ukraine is characterized
by monopolistic competition, which is characterized by increasing concentration in the market of the state-owned
banks. The study empirically confirms and theoretically proves that some Ukrainian banks have increased their market
share due to a decrease in the number of banks in recent years due to the influence of digital transformation. The
results of this study could be beneficial for the use of proposed innovative approaches to assessing the level of banking
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competition in Ukraine in the future, for the bank owners (including small ones), also on proposals for the perspective
development of neo-banks in Ukraine, in which there is a need not only for the banking system but also for the users
of banking services.

Keywords: banking system; competition; innovations; market; stability.

Introduction. The banking system is an integral and significant part of the country's economy. The
state of the banking system and its efficiency affect the development of the economy's real sector by
providing lending by banks to the expanded reproduction, including corporate banking customers and the
public, including mortgages at reasonable interest rates commissions.

It is well known that microeconomics has a direct relationship between the level of competition in any
market and the level of quality, efficiency, price of products and goods in this market, the integrity of
competitors, and the emergence of incentives to improve their practices. Healthy competition «helps make
the financial sector more efficient» (OECD, 2011). Akins et al. (2014) found that «banks that face more
competition earn lower interest margins and make investments with less risk». Amidu and Wolfe (2013)
supported the positive impact of competition on banks' stability, as «diversification within both interest and
non-interest income received by banks is increasing». Besides, in the study (Bank of England, n.d.) the
competition was supported because there were not enough banks before the financial crisis and some
banks were «too big to be liquidated». Hence, the proper level of competition in the banking sector ensures
the banking system's stability. However, «excessive competition could increase some risks», such as
asymmetric information and moral hazard (Reserve bank of Australia, 2014). Thus, Titko et al. (2015) did
not find empirical confirmation of the hypothesis of a positive competition impact in the Latvian banking
sector on a level to give bank stability.

The importance of studying the level of banking competition shows the impact on the efficiency and
stability of banks and banking systems. In the studies (Vives, 2016; Sinki, 2019; Bikker et al., 2010;
Cetorelli and Gambera, 2001), the authors found a link between competition level and the development of
the banking system. It is believed that a high level of competition characterizes developed countries. In
contrast, a low level of competition characterizes the countries with a low economic development level
(including Ukraine). However, Vives (2016) noted that each country has its own optimal competition level,
ensuring stable banking.

It is important to achieve an optimal competition level to maintain stability and efficient development
within the banking system. Maintaining regulatory processes is important for a competitive environment
and banking competition. In turn, that is possible, providing an objective measurement of competition and
assessing factors that affected it.

Vasylieva (2015) and Didenko et al. (2018) considered the model of H-Statistics (Panzar-Rosse) for
the banking sector of Ukraine from 2005 to 2016. It showed that during the periods of the financial crises
of 2008-2009 and 2014-2016, the values of H-Statistics were negative. Therefore, there was monopolistic
competition in the Ukrainian banking market.

Another Ukrainian scientist Leonov (2009) assessed the competition levels in the banking sector of
Ukraine for the pre-crisis period using the Modesto Barroso model (1999).

Didenko et al. (2018) used the Panzar-Rosse model, or H-Statistics, (1987) to assess the level of
competition in the deposit market of Ukraine. Quarterly data of the banks' financial performance in Ukraine
for 01.01.2005-01.04.2016 were used as the input data. This study's result was the observation of the
monopolistic competition with parts of the deviation to absolute monopoly or oligopoly.

Zherdetska and Tatarova (2009) assessed the level of competition in the banking market of Ukraine
according to the Panzar-Rosse model for 2007. It was found that the banking market of Ukraine
corresponds to monopolistic competition.
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Thus, the studies conducted by the researchers in Ukraine regarding the condition of the competitive
environment and the banking competition level, usually considered the pre-crisis period, did not assess
the impact of the institutional changes in the banking system in recent years.

Therefore, over the past five years, there had been a tendency to reduce the total number of banks
significantly. That was due to the loss of solvency of small and large banks due to high risks in their
activities: poor loan portfolios, significant amounts of lending to the related parties, and banks' bankruptcy.
At the same time, it should be noted that as a result of the emergence and active implementation of various
innovations in the banking system, the branch network of the banking system of Ukraine have also reduced
and changed primarily due to the development of remote services, including online-banking (Figure 1).
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Figure 1. Dynamics of the ratio of the number of divisions to the number of operating banks in
Ukraine, 2008-2020
Sources: developed by the authors using the NBU database.

Therefore, the level of competition in the banking market of Ukraine has decreased significantly due
to the massive liquidation of the banking institutions and the structural changes in the banking system of
Ukraine. According to the innovative approaches, the authors' searching activities intensified on the
assessment of the current level of the competition in the banking market of Ukraine. There are suggestions
for possible ways to increase the competition level. In turn, it would contribute not just to the innovative
development of the products and services but also to improving the market players' practice by increasing
their level of stability, liquidity, and reputation.

Literature review. There are two main approaches to measure the competition level: structural and
non-structural. The traditional theory is based on the structural models that assume a relationship between
the industry structure and the market share. Non-structural models directly measure the behavior of the
market participants. That determines the degree of competition. Non-structural models allow analyzing the
competition level based on pricing in banks. In particular, non-structural models are based on the theory
of equilibrium market, according to which pricing — on cost (markup pricing).

In the studies (Berger et al., 2004; Berger et al., 1989; Bikker et al., 2002; Casu and Girardone, 2006;
Duncan and Langrin, 2004), the authors noted that the structural models are based on two main
hypotheses: «Structure-conduct-performance (SCP)» and the opposite hypothesis of efficient structure
(Efficient Structure - ES). According to the SCP hypothesis, there is a relationship between the industry
structure (concentration, number of banks), their behavior, profits, and market share level. The larger the
number of banks will lead to the setting of interest rates on loans and deposits at a competitive level, which
minimizes the individual banks' market power. The SCP hypothesis is tested by using the equation of the
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dependence of the performance of the bank on market concentration (concentration ratio n - banks or
Herfindahl-Hirschman Index):

Pj = ag + a;CRjy + X Vi Xpije + Eije (1)

where Pt — the profit of the bank i in the market at time t (also the interest rate on loans or deposits of
bank i in market j at time t could be used); CR;t — a variable that measures competition in the market j at
time t; X«ijt— k-dimensional vector of variables that affects the bank's profit.

According to the SCP hypothesis, the coefficients a should be greater than 0, i.e., the higher market
concentration means the higher market power and the higher bank's profit. Banks could set the more
concentrated market, the higher interest rates on loans, and lower interest rates on deposits. Banks'
greater market power, i.e., high concentration, is the cause of banks' non-competitive behavior. These
models' market structure is assumed to be exogenous (Zherdetskaya, 2009; 2016).

Structural models also use the efficient structure (ES) hypothesis. There is a direct relationship
between the market position and the financial performance: banks with high operational efficiency tend to
have lower costs and higher profits. By increasing their efficiency, banks strengthen their market positions
by increasing their market share.

;e = ag + a;CRjy + ayMS; e X vieXpije + €ije (2)
where MSit - the market share of the bank.

According to the SCP hypothesis a, > 0, the efficiency hypothesis (ES) requires that a, > 0.
(Demsetz., 1973; Peltzman, 1977). It stands to note that non-structural models measure the degree of the
competition by assessing the bank's behavior in the market, not through the exogenous market structure
(concentration indicators). The structural approach determines the degree of banking competition through
its structure parameters, such as the level of the concentration (usually the share of assets of the three or
five largest banks in the total banking sector) and various indicators. The competitive environment affects
the behavior of banks. At the same time, a change in market participants' behavior causes changes in the
competitive environment. In turn, it could lead to a change in the type of competition. Given the complexity
and ambiguity of the concept of «competitiony, it is difficult to assess by one method or several indicators.
To obtain an objective assessment of the level of competition and the competitive environment's condition,
it is important to comprehensively assess the level of competition in the banking market of Ukraine by
structural and non-structural models. Besides, considering the formation of an economically sound and
accurate information model for calculations, taking into account banking systems in countries with
emerging markets and bifurcation processes are traced and consider institutional changes under digital
technologies' influence.

Methodology and research methods. Among the competition level's structural indicators, the
concentration of the total assets of the 3 largest banks in Ukraine and the Herfindahl-Hirschman Index
(HHI) were used. That considers the number of banks and the inequality of their market position and
characterizes the level of monopolization. The value of the coefficient decreases with the increasing
number of banks and increases with strengthening the inequality between them for any number of them
(Karcheva, 2016). The higher the level of the market concentration, the higher the HHI value. The
Herfindahl-Hirschman concentration index varies from zero (maximum market competitiveness) to 10,000
(market monopoly). In the case of a pure monopoly, when the industry includes one firm, the index is
10,000. As a rule, the shares of participants in the banking market are determined by assets, loans, and
deposits. In general, there are three degrees of market concentration:
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o weak concentration if the value of the HHI index is less than 1,000;

o average level of concentration, if the value of the HHI indicator does not exceed from 1,000 to 1,800;

o high concentration if the HHI value exceeds 1,800.

Some researchers (Beck, 2008; Feldkircher and Sigmund, 2017) believe that concentration ratios
(such as market share ratio or Herfindahl-Hirschman index), commonly used as indicators of the
competitive environment, are not always the objective indicators of competition, as they do not reflect the
real market situation. Moreover, they are weakly correlated with the competitive behavior of banks.
Therefore, it is proposed to further analyze the level of competition in the banking market of Ukraine
according to the non-structural models. In such models, the competitive environment is determined not by
the market structure but by market participants' strategic decisions. The non-structural models measure
competition without the use of clear information on the structure of the market. It is based on obtaining a
market impact assessment based on observations of bank behavior. For measuring the competition level,
the non-structural approach uses such indexes as Lerner's index (Lerner, 1934), Boone's indicator of
«effective competition» (Boone, 2000), indicators of price and the quantitative reaction of the bank to
competitors, developed by Bresnahan (1982) and Lau (1982), indicators of the bank interchangeability for
consumers (Barros and Mudesto, 1999), H-Statistics or the Panzar-Rosse approach (Panzar and Rosse
1987) and other. Among the above non-structural models, the article calculated Lerner's index and H-
Statistics for the banking market of Ukraine. Lerner's index is calculated based on information about the
activities of an individual bank. It measures its power in the market depending on the excess over marginal
costs. Besides, it could set interest rates on deposits or loans. The following formula calculates the Lerner
index:

L= P-MC (3)
P
where L — the Lerner index, P — interest rates on deposits or loans; MC — marginal cost.

As the value of P (price), the value of the average interest rate on loans was used because the main
interest income for Ukrainian banks is interest income on loans:

Interest income (4)
" Loans and receivables

As the value of the marginal costs (MC), the value of the borrowed funds' average cost was
used, weighted by the cost of reserves and administrative costs. That was because the Lerner index must
also include an adjustment for the credit risk, i.e. when calculating marginal costs must include not only
general administrative costs but also the costs of the credit risk coverage (Beck, 2008):

MC = Interest expenses+deduction to reserves+Administrative and other costs (5)

Customer deposit

The Lerner index value could be between 0 and 1 (0% and 100%). The higher the Lerner index, the
stronger influence of an individual bank and, consequently, the lower the competition level. It is worth
noting that there is no consensus among the scientists and practitioners on the best indicator for assessing
the competition level. Moreover, sometimes different studies for one country and one study's period get
different conclusions about the competition level and dynamics. As a rule, the bank's assets or loan
portfolio are used, but the bank's deposit portfolio is used in some cases. Non-structural models assume
that a bank's performance indicators are used to approximate competition. That assesses the competition
level in the banking sector. Non-structural methods of the competition assessment include the Panzar-
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Rosse model (H-Statistics). It worth noting that some scientists believe that this model gives more accurate
results (Skorlupyna, 2015; Zherdetskaya, 2009). Panzar-Rosse's model is based on the assumption that
banks operate in the long-term equilibrium. The following parameters are observed: the banks interact
with each other, influencing each other's actions, the elasticity of demand exceeds 1, a homogeneous cost
structure is maintained. For banks, H-Statistics is defined as the bank's interest income elasticity at three-
factor prices: the cost of funding, staff costs, and other costs. The classic model of Panzar-Rosse is:

In(R) =a+ BIn(FIP) + yIn(ETA) + 6 In(TA) + ¢ (6)

where Riis the bank's income (dependent variable); FIP — variables that reflect cost prices in the banks'
activities; ETA — variables that describe specific factors; TA — total assets; € — the remainder of the model.

The value of H-Statistics is defined as the sum of the coefficients p for the variables included in the
FIP component. If H=<0, there is a monopoly in the market, 0 <H <1 — monopolistic competition; H =1 —
perfect competition. That is the classic model used by most scientists. Ukrainian scientists have widely
used the Panzar-Rosse model to assess the competition level for various years. Thus, Zherdytska (2009)
built a model in which the asset return was taken as the effective value. The accuracy of that model was
quite high (R2 = 0.884).

Another Ukrainian scientist Hirna (2014) performed the calculations according to the Panzar-Rosse
model for 2007 and 2011. The operating income was taken as the resultant value; the coefficient of
determination was 0.98. Hirna (2014) used the specifications of the Panzar-Rosse model proposed in
Bikker et al. (2007) to compare the possible changes in the Ukrainian banking market's competitive
characteristics. H-Statistics for 2007 amounted to 0.567; for 2011 - 0.377. The obtained results showed
that the competition level in the banking sector of Ukraine and the countries of the European Union were
characterized as monopolistic competition. According to this model, the values of H-Statistics for Ukraine
were much lower than the Eurozone average, which in 2007 was 0.643. It stands to note that Hirna (2014)
includes only two types of expenses in the FIP component: interest expenses and administrative
expenses, without allocating labor costs and the formation of reserves to cover the risks of active
operations. Notably, banking competition is one of the important factors in ensuring the banking system's
stability. Therefore, the cost of forming reserves to cover the risks is proposed to include the modified
Panzar-Rosse model, which has a significant part of banks' costs in recent years and is a necessary
condition for their financial security and liquidity level.

As the level of formation of provisions for risk coverage and liquidity level, such variables were included
in the modified Panzar-Rosse model. Capitalization is the necessary condition for the financial stability
and security of the banks. Consequently, banks' competition level is determined by banks' scale, cost
efficiency, and stability.

Given the above, the following indicators were included in the modified Panzar-Rosse model:

—to the FIP component: the value of the liabilities; the level of formation of reserves for the active
operations; salary costs of the bank employees; other administrative expenses and other expenses (the
last three indicators were calculated concerning assets);

—to the ETA component: the level of capitalization and liquidity that ensure the stability of the bank.
Notably, the exclusion of liquidity from the model led to a decrease in the H-Statistics value, which indicates
this explanatory variable's feasibility in the Panzar-Rosse model.

For building and analyzing the above models, the indicators of financial performance of all banks in
Ukraine were used for this study's period, taken from the official website of the National Bank of Ukraine
(NBU).
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Results. The theoretical justification for using concentration as a measure of competition is reduced
to the so-called structural-behavioral paradigm. Reducing the number of banks and increasing their size
leads to cartels, quasi-monopoalistic behavior of the market participants, and more. As of 1 August 2020,
the concentration of total assets of the 3 largest banks in the banking system of Ukraine was 51%. All
three banks are state-owned (NBU). It stands to note that the banking system's level of concentration is
growing rapidly in recent years. Thus, as of 1 January 2008, the share of the total assets of the 3 largest
banks in Ukraine was 23.1%. Besides, all of them were private banks (Privatbank, Raiffeisenbank Aval,
and Ukrsibbank (NBU)). That may be a reason for the decline in the competition in the banking services
market in the future or a promising vector for the development of the institutional system of the banking
system of Ukraine.

After all, there are high concentrations in the banking services market of the 3 and 5 largest banks in
many countries worldwide. For example, the concentration of total assets of the 5 largest banks in the
banking system of the Netherlands is 89%, Sweden — 76%, Spain — 65%, France 82%, Luxembourg -
69%, Canada - 81%, Australia — 80%. In the US, this figure is 43%, in Japan — 51%, Brazil 82%, India
36%, China 37%, Korea 62%, Mexico 70%, Singapore 42% (CGFS, 2018). Simultaneously, in large
developed countries of Western and Central Europe, banking assets' concentration is lower than in
Ukraine. In Belgium, it reaches 48%, Italy — 43%, Great Britain — 48%, in Germany — 35% (CGFS, 2018).
The concentration of bank assets is often used to assess the competition. However, in practice, the
concentration of assets is not always a fairly accurate indicator. For example, in Canada, where the share
of assets of the top five banks exceeds 80.0%, the degree of competition is quite high because other
financial institutions create fierce competition for the banks, such as credit unions and mutual funds.

According to the World Bank research, traditional concentration indicators reflect only the market
structure and do not have a clear relationship with competition (Beck, 2008). For example, an increase in
the banking sector concentration could be observed simultaneously with an increase in competition in the
banking sector's consolidation (Beck, 2008). Thus, structural indicators (indicators of concentration) do
not give a complete picture of the degree of competition in the banking sector, its stability over time.
Another disadvantage of the market concentration indicator is its low sensitivity to different distributions of
shares between competitors. Therefore, in practice, the Herfindahl-Hirschman Index (HHI) has been
increasingly used in recent years. Calculating the Herfindahl-Hirschman Index for the Ukrainian banking
market for 2015-2020 (Figure 2) shows that the concentration of Ukrainian banking sector assets is
01.01.2018 was high (the value of the Herfindahl-Hirschman Index — 2630). Still, since 1 January 2019,
the value of this indicator has decreased significantly. Thus, the concentration of the assets of the banking
sector of Ukraine remains at the average value. The concentration of customer loans and equity is low.
However, the value of individuals' concentration of deposits in recent years is close to high (01.01.2019 -
1707, 01.08.2020 — 1564).
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Figure 2. The value of the Herfindahl-Hirschman Index for the Ukrainian banking sector, for 2015-
2020
Sources: developed by the authors based on the NBU database.
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Consequentially, during the banking system reformation period, period of «cleansing» of troubled
banks, there were structural changes in the banking sector, as evident by the Herfindahl-Hirschman
Index's value, the banking market moved from low to medium competition level.

In the calculations of the non-structural indicator (Lerner index) for the banking system of Ukraine,
some banks, and sometimes all banks in some years (2017), had a relative value of the indicator. It may
indicate unprofitable activities, increased risks, unprofessional financial management. In some cases, its
value was higher than 1, which may indicate the banks' maximization while minimizing their marginal costs.
For obtaining more accurate results, the study considers those values of the Lerner index that are not
included in the interval [0; 1] (Table 1).

Table 1. The results of the calculation of the Lerner index for the Ukrainian banking system, 2012-

2019

2012 2013 2014 2015 2016 2018 2019
Average 0,37 0,52 0,50 0,47 0,34 0,37 0,46
1at quartile (25%) 0,19 0,62 0,36 0,47 0,29 0,50 0,41
Median 0,19 0,62 0,36 0,47 0,29 0,50 0,41
2nd quartile (75%) 0,46 0,76 0,82 0,75 0,49 0,52 0,61
Number of banks within the [0;1]
interval of Lerner index 9 4 4 6 4 7 67
Total number of banks being tested 175 180 158 111 99 77 75

Sources: developed by the authors based on the NBU database.

Figure 3 shows the dynamics of the average value of the Lerner index.
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Figure 3. The dynamics of the average value of the Lerner index for the Ukrainian banking
market, 2012-2019
Sources: developed by the authors based on the NBU database.

After the «cleansing» of unscrupulous market players' banking system, the Lerner index value in 2018
was 0.37 and in 2019 - 0.46. That indicates the excessive power of the individual banks is not typical for
the Ukrainian banking market. Still, the level of competition decreased due to the state banks' increased
power, the banks of foreign banking groups, and some private banks with aggressive gaming policies in
Ukraine (Table 2). According to the structural (concentration index) and non-structural (Lerner index), the
current competition model is limited by a high share of the state-owned banks. Many experts suggested
privatizing the state-owned banks as a measure needed to increase the competition level in the banking
market.
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Table 2. Banks with the highest value of the Lerner index in 2019

Value of the

Group of banks Name of the bank Lerner index
JSC CB «PrivatBank» [AT KB «PryvatBank»] 0.83
Banks with state ~ Oschadbank JSC [AT «Oshchadbank»] 0.68
share JSC «Ukreximbank» [AT «Ukreksimbank»] 0.48
JSB UKRGASBANK [AB «UKRHAZBANK»] 0.65
Raiffeisen Bank Aval JSC [AT «Raiffaizen Bank Aval»] 0.58
JSC «UKRSIBBANK» [AT «UKRSYBBANK»] 0.61
CITIBANK JSC [AT «SITIBANK»] 0.93
JSC «ING Bank Ukraine» [AT «INH Bank Ukraina»] 0.67
Banks of foreign ~ JSC «PRAVEX BANK» [AT «PRAVEKS BANK»] 0.62
banking groups Deutsche Bank DBU JSC [AT «Doiche Bank DBU»] 0.84

SEB CORPORATE BANK JSC [AT «SEB KORPORATYVNYI

BANK)] 086
JSC «CREDIT EUROPE BANK» [AT «KREDYT YEVROPA BANK»] 0.78
JSC «BTA BANK» [AT «BTA BANK»] 0.66
JSC «FIRST INVESTMENT BANK» 0.78
JSC «City Bank» [AT «Misto Bank] 0.69
. JSC «ALTBANK» [AT «ALTBANK»] 0.72
Ba“ksc‘;"l':i't‘a'i’”"ate JSC «UNEX BANK» [AT «IUNEKS BANK»] 0.71
JSC «BANK AVANGARD» [AT «BANK AVANHARD»] 0.89
PJSC «FAMILY BANK» [PrAT «BANK FAMILNYI»] 0.98
JSC «ALPARI BANK» [AT «ALPARI BANK»] 0.78

Sources: developed by the authors based on the NBU database.

However, it is unlikely that the privatization of state-owned banks would lead to the increased
competition. There is the suggestion that privatized state-owned banks are likely to start amore aggressive
expansion for the sole purpose of maximizing profits. Instead, state-owned banks contribute to achieving
the strategic economic goals and perform several social functions. Besides, it should be noted that
reaching a certain level of competition begins to have a destructive effect on the banking system's stability.
Therefore, the presence of state-owned banks in the banking system of Ukraine helps to increase public
confidence. However, the high share of the state-owned banks in the banking services market of Ukraine
leads to a decrease in the competition, low-quality loan portfolios, and a high share of non-performing
loans formed in the banking sector, threatening the financial stability of the country and hinders the
economic financing. Concerning another non-structural model (H-Statistics), it should be noted, that today
there is no single point of view on the performance variable in the Panzar-Rosse model. Some authors
use interest income as an effective variable, others — operating income or return on assets. Three variants
of calculations with different performance variables were performed while developing this model according
to the general population's data of 01.01.2020. Table 3 presents data on coefficients of determination and
H-Statistics for models with different dependent variables.

Table 3. H-Statistics and the coefficients of the determination for models with different

dependent variables
Dependent variable (Y) Coefficient of determination (R?) H-statistics
Net gross income 0,647 0,414
Interest income 0,974 0,309
Operating income 0,975 0,380

Sources: developed by the authors based on the NBU database.
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The developed Panzar-Rosse model for the banking system of Ukraine for 01.01.2020 is as follows:

Y = —3,344 + 1,046X; + 0,105X, + 0,168X; — 0,092X, + 0,138X; + 0,060X; — 0,040X, (7)
R? =0,974

where Y - operating income of the banks; X1 — assets of the banks; X2 — deductions to reserves to
cover the risks; Xs — staff salaries; X4 — other administrative expenses and other expenses; Xs — the cost
of liabilities; Xs — level of capitalization; X7 — level of liquidity.

The value of H-Statistics is equal t0 0.319(0.105 + 0.168 — 0.092 + 0.138).

The studies using the Panzar-Rosse model showed that despite a significant reduction in the number
of banks, H-Statistics decreased slightly compared to the pre-crisis period. Besides, it is in the range of
(0.309 + 0.414), which indicates monopolistic competition in the banking system of Ukraine. At the same
time, it is worth noting the dynamic growth of the Herfindahl-Hirschman Index over the past five years due
to the rapid growth from state-owned banks' influence, particularly due to the nationalization of Privatbank.
The Herfindahl-Hirschman Index doubled from 1 January 2015 to 1 January 2020, i.e., the banking
services market's concentration level went from low to medium.

From the point of view of the competition's qualitative parameters, it should be noted that currently,
most medium and small banks find themselves in unequal competitive conditions, due to the lack of access
to cheap resources, in particular refinancing programs. That forces them to maintain high capital adequacy
by reducing business profitability, and this reduces their competitiveness. At the same time, Ukraine is
among the top 10 countries in Europe regarding the number of Internet banking users. Besides, due to
the low penetration of banking services in the regions, they have a high potential for Internet audience
growth in the future (Shmihelska, 2014). That opens up great opportunities for the banks, in particular
small ones. Therefore, the further development of the banking system of Ukraine should be justified in the
direction of innovations. In recent years, there has been the formation of Internet banks, or neobanks, in
the world's leading countries (a new, innovative group of banking institutions). The first neobanks appeared
in global markets in 2004, and during the period 2004-2015, 34 banks were established compared to 45
banks in the last three years (2016-2019). The largest number of neobanks is within the EU banking
system, which follows the United States. Neobanks are also present in Brazil, Singapore, UAE, South
Africa, Canada, Kenya, Nigeria, China, Hong Kong, India, Russia, Australia, Mexico, Norway, Great
Britain, the British Virgin Islands, and Malta.

The first neobanks appeared in the UK after the financial crisis. Fighting the heavy financial losses,
banks could no longer lend money to each other. Thus, the government changed the situation by allowing
neobanks to accumulate capital and build an Internet infrastructure before obtaining a full banking license.
That led to a boom in their operations, which allowed companies (such as Revolut and Monzo) to compete
with traditional banks. As these new banks became very popular, the trend quickly spread around the
world. Neobanks are now regulated in the same way as traditional banks, and they have become a
profitable business model in North America and China (Finsmes, 2020). Neobanks in Australia are
currently developing in a similar pattern: large banks or other corporations with credit or another financial
license firstly develop and launch cash applications that could eventually accumulate equity and then
obtain a separate banking license. Presently there are the following cash applications in Australia:

1. Hay — a money application that offers customers a card, account, and mobile application. It aims
to obtain a banking license. Then, it will be able to offer traditional banking products, such as a current
bank account, savings account, etc.;
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2. Douugh - a cash application in the form of a financial control center with a personal assistant for
all funds. This application aims to improve the financial situation of the country's population through its
program and a card account issued by a partner bank;

3. Pelikin—a cash application specifically designed for travel and customer cash. Currently, the cards
are also issued by two partner banks;

4. QPay - an application created for students to better manage their budget and payments. It also
cooperates with another financial institution to issue cards;

5. Revolut is a fintech in the UK that recently offers to open travel accounts.

In addition to the above cash applications, the country already has full-fledged neobanks in two
versions: four banks have a separate license (86,400, Judo Bank, Volt Bank, Xinja), and one is established
as a subsidiary of a traditional bank and operates under its license (Up Bank). Another reason for the
emergence of the neobanks in the world could be called the need to meet the growing demand of
consumers for simpler, more convenient services on the Internet and mobile banking. Therefore, such
banks immediately received their customer base segment. Therefore, today in the UK and Northern
Europe, one in four under the age of 37 uses the services of a digital bank or neobank (Ciobanu, 2020).
The demand for remote banking services is particularly high due to quarantine in the country when banks
have to take care of the positive financial results of their activities and the health of their customers and
employees. As a result, it turned out that most large banks are fully technologically ready to move to the
remote service regime. Still, some banks, in most cases smaller ones —do not have the appropriate
technological base. Therefore, there is a risk of moving customers to the largest banks, which in turn will
increase the imbalance and increase the monopoly in the banking system of Ukraine. Thus, it is necessary
to consider the creation of digital banks (or neobanks) as part of the corporation's goal of existing large
banks in Ukraine and as individual institutions of the banking system of Ukraine. It will positively affect the
banking system's competition level and the development of financial technologies and innovations. Table 4
presents the advantages and disadvantages of launching the neobanks.

Table 4. Advantages and disadvantages of neobanks
Ability to address the
shortcoming
Some neobanks have already
expanded their services to
granting mortgages in the

Advantages Disadvantages

1. Low transaction costs, resulting
from which neobanks could offer
competitive rates and minimum
commissions.

2. Have unquestionable experience
with digital applications, which
allows customers to access new
features from their applications such
as the ability to get instant approval
of loan applications, using various
subscriptions through applications,
access savings tools, track costs,

1. Branch Services -Neobanks
may not always offer branch
services, while some customers
prefer branches when dealing
with large loans, such as a
mortgage or personal loan.

2. Reliability. Although neobanks
must undergo the same
regulatory and licensing

processes as any other bank,
they do not have many years of
experience as traditional banks.
Depending on the client's

developed countries (for
example, Bank 86400 in
Australia). However, the
application is through a broker
(an independent financial advisor
who receives agency fees from
the bank), i.e., physical meetings
with a loan representative take
place to obtain large loans.

Uncertain customers should be
reassured that neobanks, like

traditional banks, are members

of the deposit guarantee system.
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Continued Table 4
have a more personal understanding
of the overall financial situation for worldview. this could be an
users and the latest payment dvantage ’ora disadvantaae
solutions, including digital wallets a 9 9
and virtual cards
3. A small range of banking
services in the beginning. Founded in July 2019, the
3. Cost tracking. Neobanks could Existing traditional banks offer neobank «86400» in Australia in
use artificial intelligence to track everything from current March 2020 has already started
user's spending behavior and even  accounts to home loans and car to offer mortgages to the
send alerts if a customer is going to insurance. Although neobanks  customers, so it could be argued
spend money before the day of a plan to expand their product that not all of the neobanks
programmed payment variety, all of these options may follow the same path of
not be available in their early development

years
4. Current bank balances — neobanks
could potentially show exactly how
much money a customer could
spend in real-time

Sources: developed by the authors.

Hence, the potential launching of the neobanks in Ukraine has more advantages than disadvantages.
Proof of this is the activity of Monobank in Ukraine, which could be considered as a neobank. Monobank
operates under the license of Universal Bank.

Thus, increasing the competition level in the banking sector as a result of the launching of the digital
banks could be one of the ways to reduce interest rates and commissions, the penetration of the banking
intermediation in all regions of the country, improving the efficiency of the banking system of Ukraine. The
creation of neobanks will respond to the current challenge of the pandemic and the expected demand of
young people to increasingly use online banking for these benefits to move to the digital level. Such full-
fledged reliable institutions will help support the state's economy by providing the majority of the population
and businesses with fast, high-quality, cheap banking services.

Conclusions. The obtained results indicated that the banking sector of Ukraine is characterized by
monopolistic competition, which is characterized by increasing concentration in state banks' markets. In
this regard, it is important to take effective measures regarding reducing the share of the state-owned
banks in the banking sector of Ukraine. Notably, the banking competition level assessment by innovative
approaches (which consists of the integrated usage of the structural and non-structural methods and
developing a modified Panzar-Rosse model, which considers traditional variables stability indicators)
provides deeper, more accurate, and comprehensive resullts.

Thus, it could be used for analyzing the level of competition in Ukraine in the future. One of the
promising ways of the institutional development of the banking system of Ukraine, which will improve
competition in the banking market, is the launching of new institutions — neobanks, as a part of the goal of
the corporations of existing institutions and as the separate institutions. Therefore, the question now arises
for the regulators to develop appropriate regulatory and information fields to support such innovative
banks' establishment and operation. For example, the EU has adopted the Directives relating to banking
on the Internet before launching the first neobank. In recent years, innovation is ahead of the world's
regulatory field, which complicates the supervisory function's implementation and the implementation of
the innovations itself. Australia has recently adopted additional regulations on the financial sector's
technologies, regulating these activities' specific features. For example, the Data Encryption Act was
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passed, requiring Internet companies that use encryption to have a «back door» key if access to the
Australian government is required. Another major legislative and regulatory change is the General Data
Protection Regulation (GDPR), which is now part of the compliance requirements for doing business in
and with the European Union.

Author Contributions: conceptualization, G. K. and N. S.; methodology, K.D.; software, G. S.;
validation, N. S., G.K. and K. D; formal analysis, G. K.; investigation, N.S.; resources, K.D.; data
curation, G. K.; writing-original draft preparation, N. S.; writing-review and editing, K. D.; visualization,
G. K.; supervision, N. S.; project administration, K. D.; funding acquisition, N. S.
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[aHHa KapueBa, f.e.H., npodhecop, YHiBepcuTeT GaHkiBcbkoi cnpasu, YkpaiHa

Hatanbs WBeup, 4.€.H., npodecop, YHiBepcuteT GaHKiBCbKOi cripasu, YkpaiHa

Kapina [Janruy, YHisepcuteT 6aHkiBcbkoi cnpasu, YkpaiHa

Hatanis [laneBcbka, 4.€.H., JOLIEHT, IHCTUTYT po3BUTKY MiXHapoAHoi cnisnpay, MonbLua

IHHOBaUiHI niaxoAu Ao ouiHKM 6aHKiBCbKOI KOHKYpeHUii B YkpaiHi: 3a ymoB undpoBoi TpaHcdopmaulii

Lis cTaTTs y3aranbHIOE apryMeHTU Ta KOHTPapryMeHTU B MeXax HayKoBoi AUCKYCIT LLOA0 aHanisy BNAWBY PiBHA KOHKYPEHLiT Ha
piBeHb eheKTUBHOCTI GaHKIBCbKOI cucTemn. OCHOBHOK METOH AOCTIMKEHHS € KOMMIEKCHA OLiHKa MOTOYHOTO PIBHS KOHKYpPeHLji Ha
HaHkiBcbkoMy puHKY YkpaiHu Ta po3pobka mogudikosaHoi Mogeni MaHsapa-Pocca, sika BpaxoBye ocobnuBocTi GaHKIBChKOi
fisnbHocTi B YkpaiHi. CuctemaTtuaalis HaykoBux HanpaLtoBaHb Ta nNigXofis WOA0 AOCNIAKYBAHOrO NUTaHHS 3acBigyuna npo Te, Wo
BITYM3HSHI aBTOPW, MepeBaxHO, BUKOPUCTOBYIOTb MNULIE OAMH i3 METOAIB OLHKM PIBHS KOHKypeHLUii. BCTaHoBNeHo, Lo Hu3ka
HaykoBMX pOBIT, MPUCBSIMEHUX OLIHIOBAHHIO PiBHSI KOHKYpeHUii Ha GaHKiBCbkOMy PuHKY YKpaiHW, rpyHTYeTbCst HA AaHUX 3a
[OKPU30BMIA NEPIoA, SKi HE € aKTyanbHUMW NSt CydacHoro ctaHy GaHKiBCbkoi cuctemu. Tak, Ha pasi KinbkicTb GaHkiB B YkpaiHi
CKOpOTUNach Maibke BABIYi, @ PO3BUTOK (HiHAHCOBMX iHHOBALIi CYTTEBO 3MIHMB HisinbHICTb BaHKiB. TakuM YMHOM, akTyambHICTb
po3B'si3aHHs HaykoBOi Npobriemu Nonsirae y CBOEYaCHOMY BUSIBRIEHHI Ta YCYHEHHI NOTOYHOI Npobnemu y GaHKiBCbKi cucTeMi Ha
OCHOBi KOMMIIEKCHOTO OLjiHIOBaHHS! PiBHS GaHKIBCHKOT KOHKYpeHLLiT. OKpiM Lboro, aBTopu BiAMITUMMK, O 3HAYEHHS JAHOTO MUTaHHS!
3pOCrIo MICrs CYTTEBOrO CKOPOMEHHS KiNbKOCTi BaHKIBCbKMX yCTaHOB B YKpaiHi B OCTaHHI POKW, a TaKOX Y pe3ynbTaTi 3MiH1 CTPYKTYpu
6aHKiBCbKOI cucTemm Ykpaiu nig BNiMBoM diHaHCOBUX iHHOBALYA. [INs JOCATHEHHS NOCTaBNEHOI MeTH, AOCHIMKEHHS 3MiCHEHO B
HaCTYMHIA NoriyKiii NocnifoBHOCTI: 1) PO3MSHYTO HasBHUIA HaykoBMil JOPOBOK LIOJO O3HAYEHO! TEMaTWKW; 2) BU3HAYEHO Ta
0XapaKTepu30BaHO HasBHi METOAM OLiHIOBAHHS KOHKYpeHLji Ha BaHKiBCbKOMY puHKy; 3) onucaHo 3anponoHoBaHy Mopudikaliio
MeTogB, SiKiB BpaxoByloTb 0COBNMBOCTI AisinbHOCTI BaHkiB B YkpaiHi; 4) BUCBITNEHO pesynbTaT eMAipUyHUX JOCRimKeHb 3a
obpaHummn 11 MoguikoBaHMMWU MeTogaMu AOCHIMKEHHs piBHS OaHKIBCbKOI KOHKypeHLjii; 5) ccopmoBaHo nponosuuii oo
nokpalLeHHs BaHKIBCbKOT KOHKYpeHLii B YkpaiHi. Mepiogom agocnimkeHHs obpaHo 2019 pik. O6’ektom gocnimkeHHs € BaHkiBCbka
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G., Karcheva, N., Shvets, K., Dalgic, N., Dalevska. Innovative Approaches to the Assessment of Banking Competition in
Ukraine in Terms of Digital Transformation

cuctema Ykpaihu. Pesynbtatv emnipuyHoro awanmisy 3acsiguvni, Wo Ans GaHKiBCbKOro cektopy YKpaiHu XapaKTepHow €
MOHOMONICTUYHA KOHKYPEHLisi, KOHLIEHTPaL|is SKOi 3p0CTaE Ha PUHKY fiepxaBHux GaHkiB. [JocnimkeHHs eMnipuyHO NiaTBepmKye Ta
TEOPETUYHO [J0BOAUTD, LLIO CKOPOYEHHS KinbKOCTi 6aHKiB Ta BB LndpoBoi TpaHcopMaLlii CNpusnmu 3pocTaHHIO PUHKOBOI BRaaw
Hu3ku BaHkiB Ykpaiku. 3a pesynbTatamu [OCTIMKEHHS 3aNPONOHOBAHO HIU3KY iHHOBALiHMX NiAXOAIB, AKi MOXYTb 6YTI BUKOPUCTaHI
ANS OLiHIOBaHHS PiBHA DaHKIBCbKOT KOHKYpeHLii B YkpaiHi. OTpumaHi pesynbtatn MoXyTb 6YTi KOPUCHUMM [N1S BNACHWKIB OaHkiB
npu opMyBaHHi CTpaTerii po3BUTKY HeoBaHKiB, Ha SiKi iICHY€E BUCOKWIA MOMUT y BaHKiBCbKii cucTemi B YKpaiHi.

Kntoyosi cniosa: 6aHkiBCbKka cucTeMa, eqeKTUBHICTb, iHHOBALLii, PUHOK, KOHKYPEHLIiS.
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