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Abstract

This paper examines the impact of banking digitization on the development of the
banking industry, particularly on banking performance. This study aims to identify
critical factors for the development of financial banks and factors for the development of
banking digitization in the banking sector of Kazakhstan. Based on this purpose, the core
of banking digitization and its definition will be examined. The study conducted a
comprehensive analysis that provided quantitative and qualitative characteristics of the
development of digital technology and its impact on the development of the banking
industry. The problems set out in this paper are solved using quantitative and financial
analysis methods. The point index method was used during the study. Data from Halyk
Bank’s annual reports from 2019 to 2023 were used to assess digitalization's penetration
into the banking industry. A panel approach is also used, allowing for data analysis for
individual banks. Our research concludes that bank digitalization clearly impacts bank
performance, focusing on the number of digital banking users, digital banking
transactions, and IT investment growth on bank performance (such as return on equity,
RoAE). The research findings provide implications for the practice of digital
transformation of banks, especially in terms of digital investment and performance
improvement. This study lays a foundation for future research on the impact of digital
transformation on bank performance and provides a reference for investment decisions
in the Kazakhstan banking industry.

Keywords: digital banking, banking performance, digital transformation, digital
banking users, digital transaction volume, investment, Kazakhstan, banking industry
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Hudpasik Tpanchopmanusubig Kazakcranaarbl 0aHK CEKTOPbIHBIH
KOepceTKilTepiHe dcepi

blckakoexk M.'*, Hyp6auun A.C.!

Tan-Dapabu ameimoasvr Kaz¥y, Anmamul, Kazaxcman
’K.Cazaouee amvindazwl Xanvixapanvix bustec ynusepcumemi, Anmamul, Kazaxcman

Tyiin

by makana 6aHkTiK nUGpIaHIBIpYyIbIH OaHK calachIHBIH JaMybIHA, dcipece OaHK
KBI3METIHIH THIMIUIITIHE OCEepiH 3epTTeimi. byn 3epTrey KapKbUIBIK OaHKTEpIiH
JaMyBIHBIH MaHbI3AbI (pakToOpiapsiH koHe Ka3akcTaHHBIH OaHK CEKTOPBIHAAFBl OaHKTIK
UG PIaHIBIPYIBl AAMBITY (DaKTOpIapblH aHbIKTayFa OarbiTTanFad. OChl MaKCaTTBIH
Heri3iHae OaHKTIK MU(PIAHIBIPYIBIH ©3€T1 )KOHE OHBIH aHBIKTAMAChl KapacThIPhUIATHIH
Oomanpl. 3eprTey OapbIChIHAA HHQPIBIK TEXHOJOTHSHBIH IaMYBIHBIH CaHIBIK KOHE
camalblK CHUIATTaMalapbl KOHE OHBIH OaHK CaJachIHBIH JaMyblHA  BIKIIAJIBI
KapacThIPBUIFAH KEUIEH I Tajfay >KYpri3iamil. by skyMbIcTa KOPCETUITeH Mocenenep
CaHJIBIK KOHE KApXKBUIBIK TalJay OMICTepiH KOJJIAHYy apKbUIbl INEHIjieNai. 3epTrey
OapbICHIH/Ia HYKTETIK KOPCETKII 9ici KoaaaHbuIAbl. [ludpranapipyasiH OaHK cajachbliHa
eHyiH Oaramay yumriH Xanblk OankiHiH 2019-2023 >xpuigapra apHalfaH KBULIBIK
€CenTepiHiH JepeKTepl maimanaHbuiabl. JKeke OaHKTep YIIIH JepeKTepAl Taiaayra
MYMKIHJIK O€peTiH MaHeNb/IiK TOCLT Ie KONIaHbUIaAbl. bi3/iH 3epTTeyaepiMisre cyiicHe
OTBIpHIN, 013 OaHKTI HUPpIAHABIPY MUQPIBIK OAHKUHITI MalJalaHyIIbUIap CaHbIHA,
U PIBIK OAHKTIK TpaH3aKIUsIapra koHe OaHK eHiMUTIriHe AT MHBECTHIMSIIAPBIHBIH
ecyiHe (MbICabl, MEHIIIKTI KamuTalaelH KipicTiiiri, ROAE) Hazap aymapa oThIpsbI,
OaHKTIH XXYMBICbIHA HAKThI 9CEp €Te/li AeTeH KOPBIThIHBIFA KENIK. 3epTTey HOTHXKETepi
OaHkTepAiH NU(PIBIK TYpISHIAIPY TOKipuOecine, ocipece MUuGPIbIK MHBECTUIIHSIIAD MEH
OHIM/IUTIKTI apTThIpyFa KaTBICTHI acep eTei. by 3epTrey mudpibik TpaHchopManusHbIH
0aHK >»KYMBICEIHA 9cepl Typalbl OoJiamiak 3epTTEYJIEpiH HETi31H Kalalabl >KOHE
Ka3aKCTaHABIK OaHK WHAYCTPHUSCHIHAAFHI HMHBECTULMSIIBIK IICHIIMAEPTe aHBIKTama
oepeni.

Kintrik ce3aepi: 1mdpapik OaHKWUHT, OaHKTIK OHIMAUIK, HHU(PIBIK
TpaHchopmanyst, T pIabIK OAHKUHT MaiiAaJaHyIbUIaphl, TU(PIIBIK TPaH3aKLUs KeJIeMi,
uHBecTHnus, Kasakcran, 0aHK HHAYCTPHSCHI
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AHHOTANUA

B nanHO# craTthe paccMaTpuBaeTCs BIWSHHE OAHKOBCKOW IM(POBU3AIMHM Ha
pa3BuTHE OAHKOBCKOW OTpaciid, B YACTHOCTU Ha OAHKOBCKYIO 3P PeKTUBHOCTD. Llenbio
JAHHOTO MCCJIEIOBAHUS SIBIISICTCS BBISBICHUE KPUTUYECKUX (AKTOPOB Ui Pa3BUTHUA
(¢uHAHCOBBIX OAHKOB M (PAKTOPOB Pa3BUTHUA OAHKOBCKOM IU(PPOBU3AIMK B OAHKOBCKOM
cexkrope Kazaxcrana. Mcxons u3 aToit 1mienu, OyayT pacCMOTPEHBI SApO OaHKOBCKOM
UG poBU3AINHY U ee onpeneieHue. B xone uccnenoBanus ObUT poBeIeH KOMIUIEKCHBIH
aHaJIW3, KOTOPBIN MPEeIOCTaBUI KOJMYECTBEHHbIE M KAaUECTBEHHBIE XapaKTEPUCTUKU
pa3BUTHS NU(POBBIX TEXHOJOTUH M WX BIUSHUS HA pa3BUTHE OAHKOBCKOH OTpaciiu.
[IpoGnembl, U3MOKEHHBIE B JAaHHOW CTaThe, PEIIAIOTCA C  HCIOJIb30BAaHUEM
KOJIMYECTBEHHBIX M (UHAHCOBBIX METOJOB aHaiuu3a. B Xxome wuccienoBaHus
UCIIOJIb30BAJICSI METOJA  TOYEYHOro uHAekca. JIig OLEHKM TNPOHUKHOBEHUS
U poBU3AIMH B OAHKOBCKYIO OTpacib MCIOIb30BAUCH JaHHbBIE U3 TOAOBBIX OTUETOB
Haponnoro 6anka 3a 2019-2023 roxsl. Taxke HCHONB3yeTCs] MaHEIBHBIM TOIXOI,
MO3BOJISIFOIINAY TIPOBOAWTH aHAIHM3 JAHHBIX IO OTAENbHBIM OaHkaM. Ha ocHoBaHuH
HAIIIETO UCCJIEIOBAHUS MBI IPUXOJIUM K BBIBOJY, YTO OaHKOBCKas IU(PPOBU3ALNS SIBHO
BiausieT Ha dS(QdQexkTuBHOCT, OaHKa, yAeHsst 0co0oe BHUMAaHUE KOJIUYECTBY
nmosib30Batesiell MupoBoro OaHKWHTA, TPAH3AKIUAM HU(PPOBOro OAaHKWHTA W POCTY
unBectuiuii B UT Ha 3¢dpdexruBHOCT, OaHKka (Hampumep, peHTaOEIbHOCTh KamuTasa,
RoAE). PesynpraThl wucciemoBaHWsl [alOT BBIBOABI JJIA TPAKTUKH [H(PPOBOH
TpaHchopmau OaHKOB, OCOOEHHO C TOYKH 3pEHHUS IUPPOBBIX HMHBECTHIHMH U
MOBBIIEHUSI TPOU3BOAUTEILHOCTH. OJTO HCCIEAOBAHUE 3aKJIAJbIBAET OCHOBY IS
OyAyIIMX UCCIEI0BaHUH BIUSHUS HU(POBOI TpaHChOpMalUK Ha TPOU3BOAUTEIBHOCTD
0aHKOB U MPEIOCTABIISAET CIPABOYHYIO HH(YOPMAIIHIO 1711 MHBECTUIIMOHHBIX PEIICHU B
6aHkoBcKoi oTpacnu Kazaxcrana.

KiroueBble ciioBa: nnppoBoit 6aHkuHT, OaHKOBCKast 3(pPEeKTUBHOCTD, TU(pOBast
Tpanchopmalus, mojb3oBaresd u(PpoBoro 6aHKKWHTa, 00HEM MUGPOBBIX TPAH3AKIIUMN,
uHBecTuluy, Kazaxcran, 0aHKOBCKasi OTpaciib
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Introduction

In recent years, the banking sector has undergone tremendous change, moving from
automation to digitization, driving innovation and improving the efficiency of financial
services. First, banks automated services through ATMs and smart cards, reducing
manual operations and improving business processing efficiency. Later, the arrival of the
electronic stage gradually popularized interbank transfers, mobile payments, online
shopping payments, online lending, and other services, which significantly improved the
financial transaction experience of customers.

Today, digitalization has become the core of the development of the banking
industry, and the widespread application of technologies such as digital currency,
innovative finance, and artificial intelligence customer service has improved financial
service operations and promoted the transformation and upgrading of business models.
The digital transformation of the banking industry not only accelerates the application of
financial technology and improves the overall customer experience through innovative
products and smart services. This trend represents the transformation of banking from
traditional offline operations to a full range of online service models, laying the
foundation for the intelligent development of the future financial system [1].

In this article, the focus is on the relevance of this digital transformation to
Kazakhstan’s banking sector. Given that Kazakhstan is developing its economy at a rapid
pace and has a high demand for inclusiveness and modernization in the financial industry,
the topic of banking digitalization has become an indispensable part of the growth and
sustainable development of this industry. Kazakhstan is in a stage of rapid economic
development, and the demand for modernization of the financial system is increasing.

Against this background, the digital transformation of the banking industry has
become an indispensable factor in promoting industry growth and sustainable
development. In recent years, with the popularization of digital technology in the global
financial field, Kazakhstan’s banking industry has also responded positively, accelerating
the shift from traditional operating models to digitalization by introducing innovative
financial services such as digital banking services, mobile payments, and online loans.
Changes in service models [2].

From the Kazakhstan government’s support policies for financial technology
innovation, we can see that Kazakhstan has a highly inclusive financial environment. At
the same time, more and more banks realize that digital transformation is not only a
means to improve efficiency, but also enhance market competitiveness. Strategic choices
to attract customers and meet diverse needs. Especially as consumer demands become
increasingly diversified, the convenience of digital banking service models that enable
customers to access financial services anytime and anywhere has greatly improved
customer experience and also reduced banks' operating costs [3].

Against this background, this study aims to analyze the specific impact of
digitalization on the performance of banks in Kazakhstan and to study the optimization
of operational efficiency and customer satisfaction in the wave of digitalization. This not
only provides digital transformation strategies for financial institutions to learn from, but
also provides data support and practical cases for governments and relevant regulatory
authorities to formulate policies to support the development of financial technology.
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The purpose of this paper is the impact of digitalization of the banking industry on
the operational performance of banks in Kazakhstan. To this end, after reading a large
amount of literature on the digital transformation of the banking industry, learn and
understand the current research and challenges on the digitalization of the banking
industry. At the same time, based on the research purpose of this article, after reviewing
the relevant documents of the Bank of Kazakhstan, the most representative Halyk Bank
was selected as the research object, and various types of information were reviewed to
find the required data.

By collecting and analyzing key indicators of digitalization, such as the number of
digital banking users, transaction volume, and IT investments, this study aims to elucidate
the impact of digital banking adoption on bank performance. It is worth mentioning that
the article also includes research on Kazakhstan’s macroeconomics to understand the
basic premises on which bank digitalization is based, which can be used as random
variables in the analysis process of this study. Of course, digitalization is a double-edged
sword. While we enjoy the benefits it brings, we also need to pay attention to the
corresponding hazards such as information security. At the same time, digitalization has
certain requirements for infrastructure and other costs [4].

The results of this study provide further analysis and research on the digital
development of the banking industry, make a certain contribution to the digital
ecosystem, and can also provide certain valuable opinions for the formulation of
corresponding rules for the Kazakhstan banking industry.

Literature review

The development of digital banking

Digital banks, also known as virtual banks, represent a new generation of financial
institutions that have emerged to address the shortcomings of traditional banking systems.
Unlike classic banks, digital banks rely on the latest financial technologies (fintech) to
offer essential banking services - such as deposits, loans, and money transfers - through
online channels. This removes the need for physical branches, significantly simplifying
access to financial services for many users [5].

Today, these banks offer mobile applications, web platforms, and other digital
tools, providing convenient, fast, and secure access to services anytime and from
anywhere. Digital banks play a critical role in promoting financial inclusion, mainly by
providing banking services to populations that previously had limited access to traditional
financial products and services. This is especially important for residents of rural areas,
where physical bank branches are scarce. Thanks to the simplicity and accessibility of
digital banks, people in remote regions can obtain loans, make deposits, and conduct
payments, which contributes to their integration into the economy. Thus, digital banks
provide essential financial opportunities for previously underserved populations, making
it easier to access necessary resources for everyday life and business. By supporting
digital banks, we can all contribute to a more inclusive financial system [6].

The growth of digital banks is especially pronounced in emerging markets, where
traditional banks can only sometimes meet the high demand for banking services. In
regions like Asia and South America, large populations and limited traditional banking
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structures drive the demand for alternative financial services. Digital banks, offering low-
fee microfinance products and services, attract individuals and small businesses needing
access to credit and financial tools.

Between 2009 and 2014, digital banks began to appear worldwide. Europe and
North America became the first regions where such banks started to develop, driven by
breakthroughs in fintech and regulatory support. In particular, European countries
implemented regulatory policies aimed at increasing the transparency and accessibility
of banking services, which facilitated the spread of digital banks. In North America, a
strong focus on innovation and the presence of significant fintech companies also
contributed to the rapid development of online banking (Figure 1).

AUTOMATION ELECTRONICA DIGITIZATION
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Figure 1. Technological Evolution Path in Banking Digital Transformation

Note: compiled by the authors

The global payment industry is trending towards digitalization and the development
of cashless payments. Technology and fintech companies and the global digital
ecosystem are increasing their role in developing innovative electronic and instant
payments, such as QR code payments and mobile phone number payments [7].

Since 2019, digital banks have seen significant growth in customer base, asset size,
revenue and market share due to improvements in core infrastructure such as cloud
computing and mobile internet access. The COVID-19 pandemic has also accelerated
this growth. By the end of 2023, the number of licensed digital banks will reach 235
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globally, and the number of players offering a wide range of digital banking services will
exceed 300.

Figure 2 only includes institutions that have obtained banking licenses from
national regulatory authorities or have special “virtual bank™ licenses.

Exhibit: Number of licensed digital banks worldwide

2014 — 2023
228 235
212 = —
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162 _— Cumulative number of
S digital banks present
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103
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48 5;
- 36 31
23 25 23
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Il Number of new digital banks launched annually worldwide
— Cumulative number of digital banks present

Figure 2. Licensed Digital Banks (the respective financial regulations of various
countries and regions)

Note: compiled by the authors

Digital Banking and Its Operating Model

The digitization of banks is the basis for the realization of digital banking, which
can be seen as a concrete manifestation of bank digitization. Digital banking is a broad
concept often used to describe a banking model that utilizes digital technologies and
innovations to deliver financial services. This concept includes fully digital and virtual
banks, as well as various digital services and channels adopted by traditional banks in
their digital transformation journey. With digital banking, users gain access to more
personalized financial products, enhancing their engagement and satisfaction with
services. Additionally, digitization enables banks to streamline processes, reduce costs,
and accelerate transaction processing—critical advantages in the increasingly
competitive financial services market [8].

Digital banks emphasize using technology to enhance customer experience,
streamline business processes, reduce costs, and often have faster response times and
broader service coverage. We chose digital-only banks as an example for analysis. Pure
digital banking is a banking model that provides services based entirely on digital
channels, with no physical branches. All banking transactions are processed and
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completed through the Internet, mobile applications, or other digital platforms. This
banking model typically has a high degree of automation and online transaction
processing (Table 1).

Table 1. Digital and Mobile banking differences
Factor Digital Banking Mobile and Internet Banking
Fully online through pre-
downloaded app; cards are sent | Register through the bank and
directly to the customer (no download the app
contact with the bank employee)

Registration

Physical Form | Branchless, has no physical bank Has physical bank and
branches

Account Digital sign, online and Ver?flllgastli((;)ﬂ En(icg;?rfrsgl the

Verification biometric verification ban &

Features Including investment account

(financial opening (i.e. mutual funds, Limited to day-to-day

services) bonds, time deposit, etc.); e- transactions

offered wallet with NFC top-up

Note: compiled by the authors based on source [9]

The impact of digitalization on bank performance

The digitalization process of the banking industry has become a significant
development trend in the global banking business. It is increasingly found that digital
transformation not only affects banks' operating models but also significantly impacts
their financial performance. The existing literature generally assumes that digital
transformation will ultimately improve banks' overall financial performance by
increasing operational efficiency, reducing operating costs, and increasing revenue
streams [10].

Digital transformation enables banks to reduce manual costs and improve
transaction efficiency through automated processes, increasing the flexibility and speed
of operations and reducing errors and customer churn. Banks have expanded their
business reach through digital channels and are no longer limited by branch opening
hours and location restrictions. They can offer more flexible services to customers,
expanding their customer base [11,12]. Some research also showed that the use of digital
banking services can increase banks' revenues, especially by expanding banks' revenue
sources by offering value-added services (e.g., electronic payments, investment
platforms, online lending approval, etc.). Digital technologies also enable banks to more
effectively manage risks and optimize credit risk assessment through big data analytics
and artificial intelligence technologies, thereby improving loan portfolio quality and
increasing lending operations' profitability [13].

However, although digitalization has led to significant improvements in bank
performance, some studies also point to potential problems. In the process of digital
transformation, banks need to invest heavily in technology upgrades, which may lead to
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higher costs in the short term and may be accompanied by problems such as systemic
risks. security risks. Therefore, the impact of digital transformation on banking operations
may vary at different stages of development and in different market conditions
[14,15,16]. Overall, current research shows a positive correlation between banks’ digital
transformation and their financial performance. Digitalization can directly or indirectly
improve banks’ financial performance by increasing business efficiency, reducing costs,
and providing more service channels, but this effect may vary in different market
conditions.

Technology Acceptance Model (TAM).

The Technology Acceptance Model named (TAM), which is rely on the theory of
reasoned action model and is used as a link between perceived usefulness and ease of
adoption to help predict consumer use [17]. IS technology. The technology acceptance
model has received considerable attention in the information systems/information
technology acceptance and use literature. Because it is the most correct and commonly
used theory to describe people's perception of IT systems. Thanks to TAM, IT/IS usage
behavior is related to the attitude toward using the system.

Methodology

Study Design

This section describes this article's research design and model, defines each
variable, and details the data sources and analysis methods. This study uses quantitative
analysis techniques to examine the impact of bank digitization on bank performance. It
aims to analyze the relationship between relevant variables using regression models to
explore the degree and direction of digitization's impact on banking performance. For
this purpose, this study uses the panel data analysis method and conducts an empirical
analysis based on the data on the digital development of banks in Kazakhstan.

Based on the theoretical framework of the existing literature, this study proposes
the following research framework and model. The study's central hypothesis is as
follows: the popularity and development of digital banking products and services have a
significant positive effect on the efficiency of banks. This research model includes the
following independent variables, dependent variables, and control variables:

Independent variables:

X1: Number of digital banking users (indicates the level of penetration of digital
technologies in banks)

X2: Digital Banking Transaction Volume (indicates a bank's digital transaction
activity)

X3: Banks' IT investment (indicates banks' investment in digital transformation)

Dependent variable:

Y: Bank performance indicators (e.g., bank profit margin, return on assets, and
other financial indicators).

Control variables:

Macroeconomic factors (GDP growth rate, inflation rate, etc.)

The size of the bank (the amount of assets, the number of branches, etc.)
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The model equation can be expressed as follows (1):

Y = Bo + Bix1 + Brx; + B3xz+E (D)

where,

B, - the intercept,

B1, B2, P35 - the coefficients of the independent variables,

€ - the error term.

Definition of variables

The variables selected in this study are defined as dependent and independent
variables. Dependent variable: siNumber of digital banking users (X1): The number of
registered users using digital banking services per year indicates their popularity. The
data source is Halyk Bank's annual reports (Table 2).

Table 2. Number of Digital Banking Users (X1)

Home bank . Online bank Online bank
. Home bank Daily Monthly
Monthly Active . Corporate .
Year Active Users Active Users
Users (MAU, - Users
million) (DAU, million) (million) (MAU,
thousand)
2019 2.1 0.63 0.21 88
2020 2.6 0.79 0.34 156
2021 5.4 1.7 0.42 254
2022 7.8 2.6 0.67 418
2023 9.4 3.1 0.81 500

Note: compiled by the authors based on source [18]

This table shows the growth of digital banking users from 2019 to 2023 in
Kazakhstan's Halyk Bank, including data for the Homebank (retail clients) and
Onlinebank (corporate and SME clients) platforms. Digital Banking Transaction Volume
(X2): The number of financial transactions completed annually through digital channels,
reflecting a bank's digital transaction activity (Table 3).

Table 3. Digital Banking Transaction Volume (X2)

Total Digital Digital Loans Halyk In;?ll::\?lce
Year Transactions (trillion fm: SMEs Mflr.ket GMV Policies
KZT) (billion KZT) | (billion KZT) (billion KZT)
2019 57 38 — —
2020 65 52 15.7 2.1
2021 80 75 23.5 2.3
2022 91 112 27.2 2.6
2023 109.5 150 354 3.0

Note: compiled by the authors based on source [18]
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This table summarizes the total volume of transactions processed through digital
channels in Halyk Bank from 2019 to 2023. The data is in Kazakhstani Tenge (KZT) and
reflects key digital transactions on the Homebank and Onlinebank platforms. Bank IT
investment (X3): the sum of the bank's annual investment in digitization and IT, usually
including expenditure on hardware, software, system maintenance, and security.

The source of this information is the bank's financial statements (Table 4).

Table 4. IT Investment growth (X3)

The growth of Digitization Increase in | Agile Teams
Year IT Investment Transformation IT staff (% of the
(%) Initiatives (times) workforce)
2019 6.2 Introduction of digital 12 10%
products
2020 35 Expansmn' of digital 13 15%
services
2021 9.8 Introduction of new 1.5 25%
digital channels
Launch of Data o
2022 1.7 Factory, digital loans 1.8 30%
2023 145 Further automationand |, , 35%
digitization

Note: compiled by the authors based on source [18]

This table describes Halyk Bank's IT and digital infrastructure investment growth
from 2019 to 2023, reflecting its commitment to digital transformation and innovation.

Independent variable:

Bank efficiency (Y): Indicators such as return on assets (ROA) and net profit can
be used to measure a bank's financial performance. The source of data is the annual
financial report of the Halyk Bank (Table 5).

Table 5. Bank Performance Indicators (Dependent Variable - Return on Average Equity,

RoAE)
Year Return on Average Equity (RoAE, %)
2019 28.8
2020 25.5
2021 29.7
2022 31.7
2023 325

Note: compiled by the authors based on source [18]

This table records Halyk Bank's Return on Average Equity (RoAE) from 2019 to
2023, a vital indicator of the bank's performance. The data for the number of digital
banking users (Table 2) and digital transaction volumes (Table 3) were collected from
Halyk Bank's annual reports for 2019-2023.
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The data on investment growth (Table 4) are taken from Halyk Bank's official
financial statements and digital transformation program reports. The bank performance
indicator (Return on Average Equity, Table 5) was sourced from Halyk Bank's
performance reviews and key financial metrics published in the bank’s annual reports
and quarterly statements between 2019 and 2023. Supplementary data were gathered
from Kazakhstan's National Statistics Bureau and relevant economic databases, where
applicable [12].

Control variables:

Macroeconomic factors: GDP growth rate, inflation rate, etc. These variables
control the external environment's influence on banking activity. Data sources are the
National Bureau of Statistics and related economic databases. Following moderate
growth in 2022, the Kazakh economy grew considerably in the last quarter of 2023, and
GDP growth for the year reached 5.1%. The increased business activity in 2023 was
driven by an unplanned injection by the National Fund of an additional KZT1.3 trillion
in funds into the economy, a recovery in oil production, and a simultaneous rise in trade.
In addition, the low base of the previous year’s GDP growth, of just 3.2%, played a
substantial role in the economy achieving record growth since 2013 (Figure 3).

mmm GDP Growth (%)  ==ll==Brent Crude Price (US$/barrel)
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Figure 3. Economic Growth in Kazakhstan

Note: compiled by the authors based on source [19]

While revenues from oil sales declined in 2023, the oil sector contributed
substantially to Kazakhstan’s overall economic growth amid increased hydrocarbon
production. We estimate the oil sector’s contribution to GDP growth was around 0.5
percentage points. However, national oil production has been steadily declining since
2019, which has noticeably reduced the total output. In these conditions, the non-oil
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sectors have been saved by continuous injections from the National Fund, averaging more
than US$10 billion annually since 2020 (Figure 4).

10 W GDP (%) —@—=Non-oil (%) =—a=Oil (%)

8

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Figure 4. GDP by component

Note: compiled by the authors based on source [19]

Bank size: total bank assets or number of branches. These variables control for
differences in the performance of banks of different sizes during digital transformation.
The source of data is the bank's annual report.

Data collection methods

The data for this study is collected from various reliable sources, including
qualitative and quantitative financial information. In particular, data on digital banking
performance and related variables are obtained from Banks' annual reports provide
detailed information on key variables such as the number of digital banking users, IT
investments, and transaction volume. Banks usually disclose these figures in financial
statements, management commentary, or performance reviews.

Reports of national banks and central banks. For example, reports from the National
Bank of Kazakhstan or other countries' central banks typically include digital banking
and fintech trends, mobile payment penetration rates, and industry statistics. Financial
and market databases: Platforms such as Statista, World Bank, OECD, and Euromonitor
provide macroeconomic data and industry statistics related to digital banking
developments and technology investments.

Industry studies and white papers: Reports from consulting firms like McKinsey,
Deloitte, and PwC provide broad context on global and regional innovation and adoption
trends in digital banking. Government bodies and regulatory bodies: The Financial
Market Supervision Service of Kazakhstan or similar government bodies can provide
information about the national mobile payment system and regulatory framework.
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Choosing a data model

The selection of the data model is based on the following criteria:

Time frame: The data covers a 5-year period (e.g., 2019-2023) to observe the long-
term impact of digitization on banking.

Geographic coverage: Focuses on Kazakhstan, providing analysis using data from
emerging markets.

Bank selection: The sample includes digital and traditional banks that have
undergone digital transformation, focusing on banks with data on key variables such as
customer base, transaction volume, and IT investments HALYK bank.

Industry Relevance: To ensure research relevance, the selected banks and financial
institutions should be significantly involved in digital banking services such as online or
mobile banking, digital payments, and IT infrastructure investments.

Appropriate search keywords for effective data collection may include: "Statistics
of Digital Banking Users"; "Annual Report of Banking Investments in the IT Sector";
"Penetration level of mobile payments in Kazakhstan"; "Volume of Internet banking
operations"; "Trends of digital banking in Kazakhstan 2019-2023". These keywords are
available in Google Scholar, financial reports, and related databases.

Results and discussion

Regression analysis model

This study uses multiple linear regression analysis to estimate the effect of bank
digitization (independent variable) on bank performance (dependent variable). The main
idea of this model is to observe a linear relationship between several independent
variables (such as the number of digital bank users, bank IT investments, mobile payment
penetration rate, etc.) and dependent variables (such as the bank's net profit, profitability
of assets, etc.). This analysis of the impact of digitization (Table 6).

Table 6. Regression Analysis Data

Year Y: Return on | X1: Number of | X2: Digital Banking X3: 1T
Average Equity | Digital Banking | Transaction Volume | Investment
(RoAE) (%) Users (million) (trillion KZT) Growth (%)
2019 28.8 4.5 57 6.2
2020 25.5 6.1 65 8.5
2021 29.7 7.8 80 9.8
2022 32.4 9.4 91 11.7
2023 32.5 10.2 109.5 14.5

Note: compiled by the authors based on source [18]

In this study, a linear regression analysis was conducted to assess the impact of
digital transformation on the operational performance of the Kazakhstan banking
industry. The dependent variable is Return on Average Equity (RoAE), and the
independent variables include the number of digital banking users (X1), the number of
digital banking transactions (X2), and the growth rate of IT investment (X3). Table 1
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summarizes the regression output. The model achieved a high R-squared value of 0.9246,
indicating that the independent variables can explain about 92.46% of the variance in
RoAE. This shows that the model has strong explanatory power.

Conclusions

Analysis of the Impact of Digital Products on Banking

By analyzing a large amount of literature and data related to the banking industry
in Kazakhstan, it can be concluded that digital banking products have a significant
positive impact on the performance of banks. First, the widespread adoption of digital
products has significantly improved the operational efficiency of banks. Technologies
such as online banking, mobile payments, and remote account opening have considerably
reduced customers’ time costs in banking transactions. For banks, these digital services
reduce dependency on physical branches and manpower, reducing operational costs. For
example, the popularity of online payments and mobile financial services has allowed
banks to open fewer branches, reduce maintenance and operating costs, and increase
gross profit margins.

Second, digital products have also greatly enhanced banks’ customer service
capabilities and customer satisfaction. Especially through mobile applications and e-
wallets, banks can provide services to customers 24/7, and this flexibility greatly
enhances the customer experience.

Finally, the use of digital technology also helps banks improve their risk
management and compliance processes. With big data and artificial intelligence
technologies, banks can more effectively identify and predict potential credit risks and
improve risk control capabilities. Moreover, digitization also increases transparency and
real-time data flow, which helps increase banks’ responsiveness in terms of money
laundering, compliance, and regulatory requirements.

Digital Characteristics of the Banking Industry in Kazakhstan

In Kazakhstan, the digitization of the banking industry is steadily progressing.
According to local data, mobile payments, remote customer identification and contactless
payment technologies have become very popular in the market in recent years. Data
shows that since 2020, the volume of online payment transactions in Kazakhstan has
grown at a double-digit rate each year, with the growth of mobile payments being
particularly significant, reflecting the growing acceptance of digital banking.

Banks in Kazakhstan have also made extensive use of Al technology to provide
customer service, such as using intelligent customer service robots to handle customer
queries and daily transactions. This not only improves service efficiency, but also reduces
labor costs. In addition, the introduction of remote biometric technology allows
customers to complete account opening and identity verification without visiting a
physical bank branch, greatly facilitating access to financial services.

However, the digital development of the banking sector in Kazakhstan still faces
some limitations compared to other countries. Especially with regard to big data analytics
and automated services, the Bank of Kazakhstan’s technology implementation is still at
a relatively early stage.
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Although some leading banks are beginning to experiment with using big data to
improve customer service and risk management, widespread adoption of these
technologies will require further investment and infrastructure development. Overall, the
process of digitizing the banking industry in Kazakhstan has made significant progress,
but there is still a lot of room for future development, especially in terms of improving
data analytics capabilities and fully automated services. Enhanced regulatory frameworks
and stronger partnerships with fintech companies could also accelerate the adoption of
advanced digital solutions across the sector.

From these results, it can be concluded that digitalization has played a positive role
in improving the performance of Kazakh banks, but in order to achieve global leadership,
further investment and innovation in using advanced technologies and building
infrastructure are still needed.

Developing talent in data science and digital skills within the sector will also be
critical to sustain growth and ensure a competitive edge on the global stage. Additionally,
fostering collaborations with international fintech and tech firms could accelerate the
adoption of best practices and new solutions.
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