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ABSTRACT

This study investigates the competitive dynamics and digitalization within Kyrgyzstan's banking sector.
The study analyzes the interplay between bank competition, digitalization, profitability, and stability using
the two-step Generalized Method of Moments. Banking competition is assessed from 2012 to 2022 via the
Lerner Index and the Boone Indicator. Furthermore, a novel method is employed to estimate the bank
digitalization index based on the System Dynamics Approach. Findings indicate a competitive landscape
marked by monopolistic competition, where digitalization enhances operational efficiency and
competitive advantage. However, increased market power inversely affects digital adoption, suggesting
monopolistic banks innovate less than their competitive peers. Further, the study highlights that
intensified competition and digital adoption may encourage riskier bank behaviors, aligning with
competition-fragility theory. Digitalization improves profitability, advocating for banks to adopt
innovations to surpass competitors and improve financial performance. Policymakers are advised to foster
a balanced competitive environment that encourages innovation without compromising bank stability.
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INTRODUCTION

The banking system is a fundamental
component of every economy, as demonstrated

Like other sectors, bank competition can
benefit consumers and the broader economy by
enhancing customer service, lowering prices,

by the global average bank assets to GDP ratio of
70% (The Global Economy, 2022). Its key
functions of maturity transformation and
facilitating payments make the banking system
foundational to economic infrastructure
(Melicher & Norton, 2013). As a result,
disturbances in the banking industry can have a
substantial effect on the entire economy,
underscoring the scholarly importance of
investigating bank competition.

and providing better-quality financial services
(Jia & Liu, 2024). Competition also helps to
stimulate efficiency and innovation in the
financial sector (Claessens, 2009). However, bank
competition has wunique attributes that
distinguish it from other sectors. Some research
has indicated that increased competition may
prompt banks to assume greater risks (Lopez-
Penabad et al.,, 2021), while others have argued
that limited competition contributes to the
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fragility of the financial system (Clark et al.,
2018).

Furthermore, continuous technological
advancements worldwide are reshaping the
competitive dynamics in the banking sector
(Theiri & Hadoussa, 2024). A rising number of
fintech companies offer innovative payment and

financial solutions, which pose significant
challenges to traditional banks, thereby
introducing "external" competition. As a

response, many banks are integrating digital
technologies into their operations to enhance
efficiency and customer experience (Versal et al.,
2022). Specifically, in Central Asia, there is an
anticipated surge in the digital banking market,
with expectations of a consistent annual growth
rate of 7.73% from 2024 through 2028, signaling
a significant shift towards digital banking
solutions in the region (Digital Banks - Central
Asia, 2023). At the same time, commercial banks
face "internal" competition from both domestic
and international banking entities. Additionally,
strict regulations imposed by central banks often
restrict banks from effectively addressing
competitive challenges.

Against the abovementioned backdrop, the
concept of competition in the banking sector has
received increased attention among scholars and
practitioners over the last decade. While
conceptual studies have focused on developing
innovative methods to assess competition,
empirical research has explored the relationship
between bank competition and economic growth
(Rakshit & Bardhan, 2019), bank stability (Clark
etal., 2018), and performance (Tan, 2016). To the
best of the author's knowledge, there is a notable
gap in research on Kyrgyzstan's banking sector,
with the existing studies mainly targeting more
developed banking systems. Additionally, no
studies have yet explored the relationship
between bank digitalization and competition
(Begimkulov, 2023).

In this context, the current research is focused
on two key objectives. First, the study aims to
contribute to the existing body of literature by
empirically measuring competition and
digitalization in Kyrgyzstan's banking sector.
Second, it investigates how bank competition
and digitalization interact and influence the
stability and performance of the banking sector.

LITERATURE REVIEW
Competition

The empirical literature on measuring bank
competition is based on two key approaches: the
Structure-Conduct-Performance (SCP) Paradigm
and the New Empirical Industrial Organization
(NEIO).

The SCP paradigm focuses on measuring the
characteristics of market structure, such as the
number of institutions, size, assets, capital, and
other similar measures of organizational
structure. These factors impact the conduct
variable of organizations, such as price, quality of
products, expenses, etc. Consequently, the
conduct variable directly affects organizational
performance, e.g., sales, profits, costs, etc.
(Mason, 1939; Bain, 1956). The SCP paradigm is
based on three key measures: the number of
companies, the concentration ratio (Hall &
Tideman, 1967), and the Herfindahl-Hirschman
Index (Hirschman, 1964). The main advantages
of the paradigm include low data requirement,
straightforward interpretation, and empirical
testability (Leon, 2014). However, it has some
conceptual and practical limitations mentioned
in the empirical literature (Claessens, 2009).

The NEIO approach estimates the competition
without incorporating explicit information about
the market structure. Unlike SCP, NEIO is
considered more data-intensive and focuses on
directly observing organizational metrics such as
profit, price, cost, etc. (Leon, 2014). The NEIO
approach includes such methods as the Lerner
Index (Lerner, 1934), the Panzar-Rosse Model
(Panzar & Rosse, 1987), and the Boone Indicator
(Boone, 2008). Despite some theoretical and
empirical limitations mentioned in the literature
(Bulow & Klemperer, 2002) and high complexity
in estimations, NEIO methods are characterized
by scholars as more precise and informative
(Leon, 2014).

Bank competition

Numerous academic studies have been
devoted to investigating competition among
banks. The importance of banks in supporting
economic activities has led researchers to study
the effect of bank competition on economic
conditions. Overall economic growth alongside
appropriate regulatory measures can boost the
efficiency of financial intermediation, thus
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promoting healthy bank competition (Coccorese,
2008).

Moreover, the distinctive nature of banking
operations and strict regulations require banks to
balance between stability and competitiveness, a
subject widely investigated in empirical
research. The "competition-fragility" view
proposes that heightened competition may
encourage risk-taking among banks (Khattak et
al, 2022; Lépez-Penabad et al, 2021;
Yudaruddin, 2022). The contrary viewpoint,
termed "competition-stability,” argues that
intensified competition contributes to the
stability of banks (Clark et al., 2018; Srivastava et
al., 2023).

Besides stability, the profitability of banks is
vital for overcoming economic downturns and
contributing to the continuous growth and
development of the financial system. Some
studies have identified a negative relationship
between high bank competition and their profits,
aligning with a competition-fragility view
(Khattak et al., 2023). Conversely, opposing
findings have suggested a positive relationship
between increased bank competition and bank
performance (Zoghlami & Bouchemia, 2021).

Digitalization

The concept of digitalization in banking is not
yet clearly defined (Versal et al., 2022). However,
digital transformation has significantly reshaped
the financial services sector, including payment
systems, deposit acceptance, and lending
practices (Khattak et al., 2023). Scholars have
explored the bank digitalization (BD) processes,
highlighting the effects on competition, stability
and bank performance (Jia & Liu, 2024; Khattak
etal., 2023).

BD has transformed bank activities by
improving responsiveness to market
competition and consumer demands, thus
expanding the consumer base (Xie & Wang,
2023). BD has improved data collection and
processing, enabling precise identification of
customers and improving bank profitability and
risk management (Guo & Liang, 2016).

Implementing digital innovations has allowed
banks to improve performance and productivity
by lowering marginal costs (Carbé-Valverde,
2017). Consequently, BD has resulted in above-
average return on assets (ROA), highlighting
enhanced operational efficiency and profitability

(Versal et al., 2022). Nevertheless, BD might
negatively influence bank stability due to the
substantial accumulation of risky assets (Carbé-
Valverde, 2017).

METHODOLOGY
Estimating Competition

The Lerner Index (LI) is considered one of the
most popular measures of bank market power
among empirical studies (Leon, 2014). The index
is based on the disparity between a firm's pricing
and marginal cost, identifying its market power
(Lerner, 1934). LI for a bank 7at a period tis:

_ Py —MCy

Li = — (1)

where P, is the output price proxied by the ratio
of total revenues (interest and non-interest
income) to total assets, and MC; denotes
marginal cost. LI can vary from 0 in the case of
perfect competition to 1 in a monopoly (Lerner,
1934).

Another  popular measure of bank
competitiveness is the Boone Indicator (BI).
According to BI, more efficient firms have greater
market shares, and the advantage becomes more
pronounced as competition intensifies (Boone,
2008). This study used marginal cost instead of
the average cost, as the latter is generally
assumed to be a weaker proxy for efficiency (van
Leuvensteijn et al.,, 2011). Based on this, the
following equation will be used to estimate the
Boone indicator:

Inmy; = a + BlnMC;, (2)

where g denotes the Boone indicator; the value
of B becomes increasingly negative as the level of
competition intensifies (van Leuvensteijn et al.,
2011).

Marginal cost (MC) must be derived to
calculate both LI and BI. Given that the bank's
marginal cost cannot be directly observed, it is
essential to determine the total cost (TC)
function to derive MC. TC is derived from the
trans-logarithmic cost function (TCF), as initially
proposed by Gilligan et al. (1984). This approach
allows for the aggregate of costs across key bank
activities instead of estimating each cost
separately. The formula for TCF is written as
follows:
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where 7C, represents total costs, which is the
sum of interest expenses, paid commissions and
fees, trading expenses, salaries, and other
administrative and operating expenses of bank 7
at time £ Qis the total output of the bank, which
is proxied through total assets. W, ; represents
three prices of 4" inputs, i.e., labor, deposits, and
capital (Fungacova et al., 2014). The price of labor
is estimated as the ratio of personnel expenses to
total assets (Prayoonrattana et al., 2020). The
price of deposits is calculated as the ratio of
interest expenses to total deposits. The price of
capital is estimated as the ratio of other
administrative expenses to total assets
(Zoghlami & Bouchemia, 2021).

The coefficients identified in equation 3 are
used to estimate MC:

aTCye  TCy
0Q;¢ Qit3

+ Z brlnWy i)
k=1

MCy = By + BoInQy;

Estimating Bank Digitalization

According to the International Monetary Fund,
digital financial services include traditional
banking services such as deposits, transactions
(including debit and credit cards), and loans, all
facilitated via digital channels (Agur et al., 2020).
Digital channels encompass various electronic
tools such as ATMs, POS terminals, internet
banking, mobile applications, and electronic
wallets (Versal et al., 2022). In line with this, the
level of bank digitalization is estimated following
the methodology proposed by Versal et al.
(2022), which has been slightly adapted to suit
the available data specific to Kyrgyzstan's
banking sector. From the available data, four
main categories have been identified: Digital
Financial Services, E-wallets, Electronic Facilities,
and Online Platforms, as outlined in Table 1.

Table 1: Components of digitalization index of banks

Tier (/) Indicator (/) Estimation Source
Digital Payment cards’ (Cards) | Total quantity of payment cards/population | NBKR®
financial | Volume of card Total volume of card payments/GDP NBKR
services' |Payments (Vcards)
DFS Quantity of card . .
(DFS) transactions (Pcards) Total quantity of card payments/population | NBKR

E-wallets (EW) Total quantity of E-wallets/population NBKR
E-wallets | Volume of E-wallet Total volume of E-wallet transactions/GDP | NBKR
(EW) transactions (VEW)

Number of E-wallet Total quantity of E-wallet NBKR

transactions (NEW) transactions/population

. 3 (Total quantity of
E\i(lzltlrtcl)élslc ATMs (ATM) ATMs/population)*100,000 World Bank
. 3 (Total quantity of POS NBKR, World
(EF) POS Terminals (POS) terminals/population)*100,000 Bank
] . . Bank application users/total users across all | Play Market |
Olnhfne Mobile Application bank applications App Store
f attorms . similarweb.co
i Number of visits
(OP) Website m
Complexity of website and server’ WebIX

Notes: NBKR - National Bank of the Kyrgyz Republic.
'Based on the available data, the information regarding loans is not available.
’Inlcuding both deposit and credit cards.
*Following the methodology of the World Bank.
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Table 2: Continued

°National Bank of the Kyrgyz Republic

*Due to missing historical data, indicators of online platforms were included for recent years only
and were not included in the overall composition of the BD index.
*Please refer to Lanyi et al. (2021) for estimation details.

Source: author's own estimations based on (Hornyak, 2017; Lafuente et al., 2016; Versal et al., 2022)

Digital financial services and e-wallets
comprise the issued cards and e-wallets, the total
volume of transactions as a percentage of the
population, and the annual transactions volume
as a percentage of GDP. Electronic facilities
include the number of ATMs and POS terminals
per 100,000 people, calculated according to the
World Bank methodology. Online platforms
consist of the proportion of mobile application
users, the number of website visitors, and the
complexity of these digital interfaces.

All indicators except Online Platforms have
been derived from the annual reports of the
National Bank of the Kyrgyz Republic.
Information about application downloads was
obtained from application stores and website
visits from Similarweb.com.

WebIX indicators have been derived based on
the method of Hornyak (2017), which calculates
different parameters of bank websites, including
Web 1.0 and Web 2.0 technologies. Web 1.0
technology is calculated based on speed,
complexity, and appearance. Web 2.0 technology
considers such integrated tools as
communication and feedback opportunities
(Hornyak, 2017).

As the primary methodological tool to build the
BD index, this study adopts the System Dynamics
Approach in  estimating  organizational
competitiveness (Lafuente et al., 2016). First, all
the variables included in the analysis are
homogenized within the range of [0,1]:

. Xit

Xipg = ————~ (5)

max(x; )

where, x; ; is the estimated value of indicator 7for
a year f, x;; is the adjusted value normalized
according to the highest indicator max(x; ). The
highest indicator gets the value 1.

Next, implying that the performance of any
system is limited by its weakest component, the

variables are normalized using the following
equation:
hi, = min(x;,) + (1 — e~ Ceiemmin(xi )y

(6)

where h;, is the adjusted measure of indicator /
for a year £ min(x;,) is the lowest indicator.
Equation 6 is based on the adapted model of an
exponential function ae~?* (Lafuente et al.,
2016).

In the final step, the BD index is calculated,
which is the sum of all the measures involved in
the estimation:

BD, = Zhi,t (7)

Macroeconomic and bank-specific
determinants

As the primary bank-specific determinant, this
study uses return on assets (ROA) as the main
indicator of profitability (Tan, 2016) and the level
of diversification to account for the effects of
digitalization (Suryanto et al., 2022).

As the key measure of bank stability, the study
utilizes the ratio of loan loss provisions to total
loans (LLPTL) (Clark et al., 2018).

The study incorporates GDP growth as the
primary macroeconomic indicator,
acknowledging its impact on banking sector
competition, stability, and digitalization (Tan,
2016). Table 2 summarizes the variables used in
the study and their expected effects on each
other based on the literature review.
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Table 3: Summary of variables used in the study and expected effects

Variable | Estimation | Source | Expected effect
Bank Competition Indicators

Lerner Index Equation 1 Own estimation | - on profitability

Boone Indicator Equation 2 Own estimation | - %" digitalization

+ on stability

Bank Digitalization Indicator

Bank Digitalization | Equations 5-7, Table 1

+ on competition
+ on profitability
- on stability

Own estimation

Bank-Specific Indicators

ROA Net income | total assets

Own estimation | + on digitalization

Diversification

Non-interest income/gross revenue

Own estimation | - on stability

Bank Stability Indicator

- on competition

LLPTL Loan loss provisions | total loans Own estimation | - on digitalization
- on profitability
Macroeconomic Indicator
GDP growth Annual growth World Bank +on competition

+ on profitability

Statistical modeling

Given the specific characteristics of the dataset
and study objectives, traditional panel
estimators fall short of providing accurate
outcomes due to possible endogeneity,
multicollinearity, dynamic attributes, and
unobserved heterogeneity among variables
(Khattak et al., 2023). These issues have led to a
preference for dynamic panel estimators among
finance and economic studies. Therefore, this
study implements the two-step Generalized
Method of Moments (GMM) proposed by
Arellano and Bond (1991). The GMM estimator
can effectively address endogeneity, cross-
sectional dependencies within the dataset and
unobserved heterogeneity among variables,
making it ideal for the research (Khattak et al.,
2023).

The regression model to estimate the
relationship has the following equation:

BCbt = ao + alBCbt-_l + azBDbt
+ a3BPy,; + a,GDPy, (8)
+ &

BDbf = Qg + alBDbt_l + azBCbt
+ a3BP,, + a,GDPy, (9)
+ &

BSbt = ao + alBSbt_l + azBCbt
+ a3BDy; + a,GDPy, (10)
+ &

Where BC,, - bank competition, BD,, — bank
digitalization, BS,, - bank-specific and stability
indicators, and GDP is country GDP growth for a
bank b at time ¢ BCp,_,, BDp,_, and BS,,_, — one
period lags, and ¢ is the error term.

DISCUSSION
Data descriptions

Data used to estimate competition in the
banking sector of Kyrgyzstan was collected from
the financial statements officially published and
available on the websites of commercial banks
for the period from 2012 to 2022. Data was
carefully extracted from the published
documents using a character recognition
software tool and transferred to an Excel file.
Each data row was manually verified for
accuracy. The research sample consisted of 23
commercial banks that constitute the foundation
of the banking system of Kyrgyzstan. In total, 253
observations were collected from 2012 through
2022, summarized in Table 2.
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Table 4: Descriptive statistics

Variable Mean St. deviation Min Max

LI 0.2966 0.2190 0.0009 0.9981
BI -0.6541 0.4836 -1.5570 0.1410
BD 0.6039 0.3023 0.2970 1.1119
ROA 0.0149 0.0280 -0.1394 0.1012
Diversification 0.2933 0.2098 -0.2200 0.9402
LLPTL 0.0041 0.0023 -0.0001 0.0098
GDP growth 3.7138 4.2375 -7.1490 10.9155

The LI indicates high competition among
Kyrgyz banks, with values ranging from 0.009 to
0.9981 and an average of 0.2966. BI corroborates
the findings with values spanning from -1.5570
to 0.1410 and an average of -0.6541. The
proximity of means to minimums rather than

maximums signals a competitive commercial
banking sector in Kyrgyzstan. At the same time,
very high maximum values align with
observations of monopolistic competition in the
banking sectors of emerging markets (Akande et
al., 2018).

Table 5: Correlation matrix

LI BI BD ROA Diversification | LLPTL GDP
LI 1
BI 0.0280 1
BD -0.0443 | 0.3872*** 1
ROA 0.4486™** | 0.0429 0.0161 1
Diversification | 0.0887 -0.0375 | -0.0870 | 0.1369* 1
LLPTL -0.0108 | 0.4081*** | 0.6818*** | 0.1661** 0.0552 1
GDP 0.1040 -0.0367 | 0.1182* | 0.1260* 0.1536* 0.0727 1
Signif. codes: 0 “***’0.001 *** 0.01 ** 0.05*"0.1" 1

The correlation matrix in Table 4
demonstrates the absence of multicollinearity
with the absence of correlation coefficients
above 0.8 (Kennedy, 2008). The most significant
correlations are observed between LI and ROA
(0.4486), Bl and BD (0.3872) and LLPTL (0.4081),
BD and LLPTL (0.6818) and ROA and LLPTL
(0.1661).

insignificant Hansen J-Test p-values confirm the
validity of the wused instruments. Finally,
significant Wald tests indicate that the models'
variables are jointly significant (Table 5).

Regression results

In conducting GMM regression, the robustness
of estimates was validated. First, the Arellano-
Bond test confirms the absence of first- and
second-order serial correlations. Also,
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Table 6: GMM regression

Lerner Index Boone Bank LLPTL Profit
Indicator Digitalization
Lag 0.1301 0.5028*** 1.2699%** 0.00002*** 0.8710***
(0.0964) (0.01783) (0.0196) (0.000001) (0.1282)
LI -0.0217***
(0.0048)
BI -0.0015*** 0.0003
(0.0001) (0.0038)
BD 0.0851 0.7523*** 0.0054*** 0.0165***
(0.1537) (0.0221) 0.0002 (0.0032)
ROA 7.6041* 0.9873 -0.1606 0.0112**
(3.4487) (0.7833) (0.3942) (0.0038)
Diversification -0.4411 -0.3396** 0.1295 -0.0006 -0.0316*
(0.4437) (0.1107) (0.0868) (0.0006) (0.0124)
LLPTL -149.30*** -17.8635*** -0.0148***
(3.0420) (1.8388) (0.0022)
GDP growth 0.0131*** -0.0281*** -0.0193*** -0.00003* 0.0003
(0.0028) (0.0019) (0.0014) (0.00001) (0.0002)
Instruments 26 28 28 28 28
AR1 0.0462 0.0001 0.0001 0.00002 0.0101
AR2 0.8875 0.00004 0.2489 0.6605 0.3654
Hansen J-Test 0.1962 0.0855 0.0021 0.1801 0.2472
Wald Test 78%** 177*** 257.82%** 649.2%** 735.43***
Signif. codes: 0 “**** 0.001 ***’ 0.01 ** 0.05 ‘" 0.1” 1

The GMM analysis identified a significant and
positive correlation between BD and the BI, with
a coefficient of 0.7523. This suggests that as
banks undergo digital transformation, their
Boone Indicator values increase, indicating a
growth in efficiency. This finding is further
supported by the negative significant coefficient
between LI and BD (-0.0217), which indicates
that as the Lerner Index increases or
monopolistic power grows, the level of digital
adoption tends to decrease.

Furthermore, BD demonstrates a positive and

significant impact on profitability, with
coefficients of 0.0165. This indicates that
digitalization not only enhances market

efficiency and competitive positioning but also
directly contributes to the financial performance
of banks. Our results align with previous research
conducted by Versal et al. (2022) and Carbé-
Valverde (2017), reinforcing the notion that
digitalization in the banking sector significantly
enhances both market efficiency and
profitability. Concerning bank competition, no
significant impact on profitability was identified.

BD demonstrates a significant positive effect
on LLPTL (0.0054), while the opposite
relationship is negative (-17.86). This finding is
consistent with other scientists who revealed the
negative impact of digitalization on bank
stability due to the accumulation of risky assets
(Carb6-Valverde, 2017).

Parallelly, a negative association exists
between LLPTL and BI (-149.30), implying that
increased bank risk-taking leads to increased
competition. This is supported by the negative
relationship between BI and LLPTL (-0.0015),
which demonstrates that less competition in the
market leads to higher bank stability. These
findings support the classic competition-fragility
or concentration-stability view (Khattak et al.,
2022; Lopez-Penabad et al., 2021; Yudaruddin,
2022), and is further supported by a negative
relationship between LLPTL and bank
profitability (-0.0148). The relationship between
bank competition and activities is partially
rooted in the risk-competition
relationship. Higher competition affects the
banking system by increasing the risk
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undertaken by banks, thus decreasing overall
profits (Khattak et al., 2022).

Regarding the influence of macroeconomic
variables, the study finds that GDP growth is
positively associated with LI (0.0131), indicating
that economic expansion correlates with
increased market power or pricing above
marginal cost among banks. This could suggest
that in times of economic growth, banks are able
to leverage their position to enhance profitability
margins. Conversely, the negative association

Table 7: Summary of empirical results

with the BI (-0.0281) implies that in times of
economic growth, competition among banks
might intensify, leading to a decrease in
efficiency differences among them. This means
that more efficient (and perhaps smaller) banks
do not significantly outperform less efficient
ones to the same extent. The literature explains
that bank monopoly power has an inverted-U
relationship with economic growth, peaking at
moderate levels (de Guevara & Maudos, 2011). A
summary of all empirical results identified in the
study is presented in Table 6.

Variable Expected effect

Our findings

Bank Competition Indicators

Lerner Index - on profitability

- on digitalization
+ on stability

Boone Indicator

Insignificant effect on
profitability

- on digitalization

- on stability

Bank Digitalization Indicator

+ on competition
+ on profitability
- on stability

Bank Digitalization

+ on Boone Indicator
+ on profitability
- on stability

Bank-Specific Indicators

+ on profitability

ROA o Insignificant effects on

+ on digitalization o .

- bl digitalization and competition
Diversification - on stability - on stability (ROA)
Bank Stability Indicator

- on competition - on competition
LLPTL - on digitalization - on digitalization

- on profitability - on profitability

Macroeconomic Indicator

+ on competition - on competition

GDP growth

Insignificant effect on ROA

CONCLUSION AND RECOMMENDATION

The competitive landscape in the banking
sector of Kyrgyzstan is characterized by a
significant degree of competition, as evidenced
by the range and average values of the LI and BI.
However, the occurrence of very high maximum
values for both LI and Bl indicates the presence of
monopolistic competition within the sector.

Further, the study employed GMM regression
to examine the relationship between bank
digitalization, competition, profitability, and
stability within the banking sector.

Our analysis reveals a significant positive
relationship between bank digitalization and BI,
suggesting that digitalization enhances banks'
competitiveness by improving operational
efficiency. Conversely, an increase in LI correlates
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with a decrease in digital adoption, meaning that developing economies. /nternational
monopolistic banks are less pressured to Monetary Fund Special Series on COVID-19,
innovate than their competitive rivals. Transactions, 1,1-2.

Increased competition, as suggested byAkande,].O., Kwenda, F., & Ehalaiye, D. (2018).
negative associations between BI and LLPTL, Competition and commercial banks risk-taking:
appears to drive banks towards riskier behaviors. evidence from Sub-Saharan Africa region.

The study also reveals that increased digital Applied Economics, 50(44), 4774-4787.
adoption may lead to higher risk-taking, which in https://doi.org/10.1080/00036846.2018.146699

turn influences market competition and stability. o]

This supports the concentration-stability andjre[lano, M., & Bond, S. (1991). Some Tests of
competition-fragility ~ theories ~ within ~ the  gpecification for Panel Data: Monte Carlo
banking sector of Kyrgyzstan. Evidence and an Application to Employment
Significantly, BD was found to positively affect Equations. The Review of Economic Studies,
profitability, affirming the critical role of 582),277. https://doi.org/10.2307/2297968
digitalization ~ in  improving financiagajp, j. 5. (1956). Barriers to new competition. In
Policymakers should aim to maintain a University Press.
balanced level of competition within the bankingegimkulov, E. (2023). Competitiveness in Banking
sector by ensuring that regulations and policies Sector: A Systematic Literature Review.
do not inadvertently favor monopolistic Marketing & Menedzsment, 564), 47-56.
practices or hinder innovation and efficiency. The https://doi.org/10.15170/MM.2022.56.04.05
study identified that monopolistic and leSﬁSoone,]. (2008). A new way to measure competition.

competltlve' banks might not feel the same The Economic journal, 118(531), 1245-1261.
pressure to innovate or adopt new technologies.

Therefore, policymakers should encourage E]Sulow,l.,&l('lemperer, P.(2002). Prices and the ]
balanced approach to digital adoption in the Winner's Curse. The RAND Journal of Fconomics,

banking sector. While fostering innovation, it is 331), 1. https://doi.org/10.2307/2696372

crucial to monitor the accumulation of riskyCarb6-Valverde, S. (2017). The impact on
assets that may compromise bank stability. digitalization on banking and financial stability.

Banks should continue to embrace Journal of Financial Management, Markets and
digitalization as a strategic priority. Investing in Institutions, 1,133-140. https://doi.org/DOL:
digitalization practices would enable them to 10.12831/87063
outperform less efficient competitors andlaessens,S.(2009). Competition in the Financial
increase market share. As banks invest in and Sector: Overview of Competition Policies. /MF
implement digital technologies, they not only Working Papers, 0945), 1.
gain a competitive edge but also see tangible : i
improvements in their profitability. Thig]ark, E., Radi¢, N., & Sharipova, A. (2018). Bank
underscores the dual benefits of digitalization in competition and stability in the CIS markets.
the banking sector, enhancing both operational  journal of International Financial Markets,
efficiency and financial outcomes. Institutions and Money, 54, 190-203.

Given the dynamic nature of the banking https://doi.org/10.1016/}.intfin.2017.12.005
sector, continuous research is essential tqQoccorese, P.(2008). An investigation on the causal
understand  the  evolving impacts  of relationships between banking concentration
digitalization, competition, and macroeconomic  and economic growth. /nternational Review of
variables. Further studies could explore the long- Financial Analysis, 173), 557-570.

term effects of these factors on banking stability https://doi.org/10.1016/j.irfa.2006.11.002

and profitability. de Guevara, . F., & Maudos, |. (2011). Banking
competition and economic growth: cross-
REFERENCES country evidence. The Furopean Journal of
Agur, I, Peria, S. M., & Rochon, C. (2020). Digital Finance, 178), 739-764.
financial services and the pandemic: https://doi.org/10.1080/1351847X.2011.554300

Opportunities and risks for emerging and  Digital Banks - Central Asia. (2023). Statista.

www.ieeca.org/journal 965



https://ieeca.org/journal/index.php/JEECAR
http://www.ieeca.org/journal
https://doi.org/10.1080/00036846.2018.1466995
https://doi.org/10.1080/00036846.2018.1466995
https://doi.org/10.2307/2297968
https://doi.org/10.15170/MM.2022.56.04.05
https://doi.org/10.2307/2696372
https://doi.org/10.5089/9781451871937.001
https://doi.org/10.1016/j.intfin.2017.12.005
https://doi.org/10.1016/j.irfa.2006.11.002
https://doi.org/10.1080/1351847X.2011.554300

The empirical measurement of competition and digitalization for the banking...

Emil Begimkulov

https://www.statista.com/outlook/fmo/banking/ : i -01- -

digital-banks/central-asia
Fungacova, Z., Solanko, L., & Weill, L. (2014). Does

competition influence the bank lending channel

in the euro area? Journal of Banking & Finance,
49, 356-366.
] -/doi 0.1016/i.ibankfin. 2014.06.018

Leon, F. (2014). Measuring Competition in Banking: A
Critical Review of Methods. CERDI Working
Papers, 12.

Lerner, A. P. (1934). The concept of monopoly and the
measurement of monopoly power. The Review
of Economic Studies, 1(3), 157-175.

and scope economies in the multi-product
banking firm. Journal of Monetary Economics,
133), 393-405.

3932(84)90041-2

Guo, Y., & Liang, C. (2016). Blockchain application and

outlook in the banking industry. Financial
Innovation, A1), 24.
https://doi.org/10.1186/s40854-016-0034-9
Hall, M., & Tideman, N. (1967). Measures of
concentration. Journal of the American
Statistical Association, 62317), 162-168.

Hirschman, A. O. (1964). The paternity of an index.
The American Economic Review, 545), 761-
762.

Hornyak, M. (2017). Digital Presence Index for the
Examination of Small and Medium-sized
Businesses. Management, Enterprise and
Benchmarking in the 21st Century, 121.

Jia, K., & Liu, X. (2024). Bank digital transformation,
bank competitiveness and systemic risk.
Frontiers in Physics, 11.
https://doi.org/10.3389/fphy.2023.1297912

Kennedy, P. (2008). A guide to econometrics. John
Wiley & Sons.

Khattak, M. A., Alaeddin, O., & Abojeib, M. (2022).
Competition-stability relationship in dual
banking systems: Evidence from efficiency-
adjusted market power. The Singapore
Economic Review, 6701), 309-332.
https://doi.org/10.1142/S0217590820420096

Khattak, M. A., Ali, M., Azmi, W., & Rizvi, S. A.R.
(2023). Digital transformation, diversification
and stability: What do we know about banks?
Fconomic Analysis and Policy, 78, 122-132.

] -/doi 0.1016/i 5023.03.004

Lafuente, E., Szerb, L., & Rideg, A. (2016). A system
dynamics approach for assessing business
competitiveness. Available at SSRN 2892221.

Lanyi, B., Hornyak, M., & Kruzslicz, F. (2021). The
effect of online activity on SMEs'
competitiveness. Competitiveness Review: An
International Business Journal, 31(3), 477-496.

(2021). Competition and Financial Stability in
the European Listed Banks. SAGE Open, 11(3).

https://doi.org/10.1177/21582440211032645

Mason, E. S. (1939). Price and production policies of
large-scale enterprise. The American Economic
Review, 291), 61-74.

Melicher, R. W., & Norton, E. A. (2013). Introduction
to finance: Markets, investments, and financial
management. John Wiley & Sons.

Panzar, |. C., & Rosse, J. N. (1987). Testing for"
monopoly" equilibrium. 7he Journal of
Industrial Economics, 443-456.

Prayoonrattana, J., Laosuthi, T., & Chaivichayachat, B.
(2020). Empirical measurement of competition
in the Thai banking industry. Economies, §2).

https://doi.org/10.3390/ECONOMIES8020044

Rakshit, B., & Bardhan, S. (2019). Does bank
competition promote economic growth?
Empirical evidence from selected South Asian
countries. South Asian fournal of Business
Studies, 82), 201-223.
https://doi.org/10.1108/SA]BS-07-2018-0079

Srivastava, B., Singh, S., & Jain, S. (2023). Bank
competition, risk-taking and financial stability:
insights from an emerging economy.
Competitiveness Review: An International
Business Journal, 33(5), 959-992.
https://doi.org/10.1108/CR-10-2021-0143

Tan, Y. (2016). The impacts of risk and competition
on bank profitability in China. Journal of
International Financial Markets, Institutions and
Money, 40, 85-110.

Theiri, S., & Hadoussa, S. (2024). Digitization effects
on banks' financial performance: the case of an
African country. Competitiveness Review: An
International Business Journal, 341), 144-162.

van Leuvensteijn, M., Bikker, J. A., van Rixtel, A. A.R. ].
M., & Sgrensen, C. K. (2011). A new approach to
measuring competition in the loan markets of
the euro area. Applied Economics, 4323), 3155-
3167.

www.ieeca.org/journal

966



https://ieeca.org/journal/index.php/JEECAR
http://www.ieeca.org/journal
https://doi.org/10.1016/j.jbankfin.2014.06.018
https://doi.org/https:/doi.org/10.1016/0304-3932(84)90041-2
https://doi.org/https:/doi.org/10.1016/0304-3932(84)90041-2
https://doi.org/10.1186/s40854-016-0034-9
https://doi.org/10.3389/fphy.2023.1297912
https://doi.org/10.1142/S0217590820420096
https://doi.org/10.1016/j.eap.2023.03.004
https://doi.org/10.1108/CR-01-2020-0022
https://doi.org/10.1177/21582440211032645
https://doi.org/10.3390/ECONOMIES8020044
https://doi.org/10.1108/SAJBS-07-2018-0079
https://doi.org/10.1108/CR-10-2021-0143
https://doi.org/10.1016/j.intfin.2015.09.003
https://doi.org/10.1108/CR-10-2022-0147

The empirical measurement of competition and digitalization for the banking... Emil Begimkulov

https://doi.org/10.1080/00036840903493234

Versal, N., Erastov, V., Balytska, M., & Honchar, 1.
(2022). Digitalization Index: Case for Banking
System. Statistika: Statistics & Fconomy Journal,
1024). https://doi.org/10.54694/stat.2022.16

Xie, X., & Wang, S. (2023). Digital transformation of
commercial banks in China: Measurement,
progress and impact. China Fconomic Quarterly
International, 31), 35-45.

Yudaruddin, R. (2022). Bank Concentration and
Stability in Central Asia: The Effect of Capital
Regulation and Financial Freedom. Journal of
Eastern Furopean and Central Asian Research
(JEECAR) 92),206-216.

Zoghlami, F., & Bouchemia, Y. (2021). Competition in
the banking industry, is it beneficial? Evidence
from MENA region. Journal of Banking
Regulation, 222), 169-179.
https://doi.org/10.1057/s41261-020-00135-z

ABOUT THE AUTHORS

Emil Begimkulov, email: jpuysq@pte.hu

Emil Begimkulov is a Ph.D. Student at the Faculty
of Business and Economics, University of
Pécs, Hungary.

www.ieeca.org/journal 967



https://ieeca.org/journal/index.php/JEECAR
http://www.ieeca.org/journal
https://doi.org/10.1080/00036840903493234
https://doi.org/10.54694/stat.2022.16
https://doi.org/10.1016/j.ceqi.2023.03.002
https://doi.org/10.15549/jeecar.v9i2.733
https://doi.org/10.1057/s41261-020-00135-z
mailto:JPUYSQ@pte.hu

