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Abstract. The conservative banking sector is undergoing transformation and reinvention in the era of
digitalization. According to this, the purpose of the study is to analyze the dynamics of publications on digital
banking, identify the main scientific directions, and develop recommendations for the further development of digital
banking in Kazakhstan. The methodological approach is based on the use of bibliometric analysis using VOSviewer
software and the Scopus database. The analyzed period covers from 2016 to 2025. The results of the bibliometric
analysis allowed us to identify four key areas of research: technological, organizational, behavioral, and
regulatory. It is around these areas that the central core of the scientific discourse on digital banking is being
formed. Additionally, based on the results, several recommendations were proposed that would be effective in the
digital transformation of Kazakhstan's banking sector. The practical significance of the research lies in the fact that
its results can be used to determine the priorities for the development of banking and financial markets in various
countries, as well as to assess the risks and consequences of integrating traditional banking models with digital
technologies.
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Main provisions. This article is of a scientific nature, as its novelty lies in the
identification and systematization of scientific trends in the digital transformation of the
banking sector. The results of the bibliometric analysis allowed us to identify four key areas of
research: technological, organizational, behavioral, and regulatory. It is around these areas that
the central core of the scientific discourse on digital banking is being formed. The practical
significance of the research lies in the fact that its results can be used to determine the priorities
for the development of banking and financial markets in various countries, as well as to assess
the risks and consequences of integrating traditional banking models with digital technologies.
Thus, the work contributes to an understanding of global trends in the digitalization of the
financial sector and provides direction for its further development. Have the greatest potential to
enhance economic development.
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Introduction. The era of digitalization dictates its own rules for both the global
economy and its individual sectors. The banking sector has not been spared by digitalization.
The conservative banking sector is undergoing transformation and reinvention in the age of
digitalization. There were several reasons for this: firstly, the development of Internet-based
mobile banking, and secondly, the introduction of artificial intelligence into various sectors of
the economy, which served as a starting point for transforming the banking sector. The modern
digital environment is forcing the banking system to transform its ecosystem and create its own
development paradigm to serve businesses and the public, as the banking ecosystem integrates
payments into trading platforms and other fintech partnerships. Research on the development
of digitalization and it’s spread to economic sectors is expanding, which is reflected in the
growing number of scientific papers in scientific databases. Moreover, interest in digitalization
in the banking sector is also growing, as digital changes worldwide necessitate corresponding
adjustments in the banking sector. Scientific research on digitalization in the banking sector
mainly covers topics such as the introduction of fintech in the banking sector, changes in
regulatory documents, and behavioral characteristics of subjects of the banking system;
however, there are no studies devoted to a comprehensive systematization of scientific trends in
the field of digitalization of the banking sector. In this regard, the research gap in this study will
allow us to identify the main directions, thematic clusters, and evolutionary trends in the field of
digital banking.

The novelty of this study lies in identifying current scientific trends in the digitalization
of the banking sector, which enables us to pinpoint key drivers of its development, formulate
recommendations for banks in the context of digital transformation, and identify promising
areas for future research. The purpose of the study is to analyze the dynamics of publications on
digital banking, identify the main scientific directions, and develop recommendations for the
further development of digital banking in Kazakhstan.

Literature review. The development of digitalization in the banking sector is one of the
popular scientific directions, as the banking sector serves as an intermediary for the exchange of
payments between the population and other economic institutions. This was due to the rapid
digitization of all economic institutions. In this regard, the banking sector has also become a
technological integrator, combining financial transactions as a platform, has partially taken over
the services of brokers, and has evolved into a marketplace, providing background personal data
of citizens. The beginning of the digitization of the banking sector is the active use of Internet
banking services by banks and their clients, which provides an advantage for its users in an
online process that also does not require a personal presence [1]. The next stage involves the
development of financial technologies, such as PayPal, Revolut, and Kaspi.KZ, Alipay, and
WeChat Pay, which focus on improving the efficiency of using banking services and creating
an ecosystem [2]. Next, non-banks were created; this is a type of bank that was founded and
formed in a digital environment, for example, Freedom. At the same time, during this period,
elements of artificial intelligence have been actively integrated into banking applications to
enhance the effectiveness of promoting banking services [3, 4].

Additionally, the latest innovations in the bank’s digitalization include the introduction
of APIs, blockchain 3.0, CBDC, and green finance technology [5, 6], where Banks become part
of broad digital ecosystems that integrate finance, trade, logistics, and social services. The focus
is on sustainable development, green finance, ESG initiatives, and central bank digital
currencies (CBDCs). Thus, digitalization in the banking sector is developing rapidly, and it is
imperative for developing countries to keep pace with the introduction of advanced
technologies to ensure the competitiveness of their banking systems in the global arena.
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Along with these aspects, there is a growing interest in the issues of interaction between
traditional banks and fintech companies, the formation of ecosystem business models, and open
banking based on data exchange through APIs [7, 8]. This interest affects both the importance
and development of technology and the integration of digitalization into the banking sector, as
well as an increasing interest in risks such as technological, operational, and reputational. It is
also important to note that the digitalization of the financial sector in Kazakhstan is being
actively implemented; one of the unique business models is the development model of the
Kazakh Caspian Bank [9]. This bank demonstrates that digitalization can be skillfully integrated
into any business process, which will lead to significant success in both the development of the
banking sector and the advancement of digitalization. Thus, considerable research has been
devoted to the digitalization of the banking sector; however, it is worth noting that a fragmented
approach prevails, which highlights the lack of systematization in the study of digital banking,
thereby creating a research gap. In this regard, this study fills the research gap by identifying
trending areas and systematizing scientific research on the digitalization of the banking sector.

Materials and methods. Bibliometric analysis serves as the methodological basis.
Bibliometric analysis is one of the most effective methods for identifying scientific trends in the
issue under study; in addition, this approach is universal and informative [10, 11]. This method
is used to identify trends in scientific research within the framework of the topic under study.
Identifying such trends provides important vectors for future development, strategic decision-
making, and deepening theoretical understanding. Based on bibliometric research, researchers
can expand the boundaries of the field under study and identify promising areas for further
research. At the same time, government agencies can use the results to support the development
of national or sectoral development programs, while business structures can apply them to
innovate and improve management and technological practices within the industry.

Data analysis and visualization were performed using VOSviewer software, version
1.6.19. This study used several constraints to organize the data and achieve better results. In
particular, data from the Scopus database was collected for 2016-2025. This period was chosen
because digital banking began to be actively promoted through digital platforms. In 2015-2016,
banks began actively developing applications and selling their services through the digital
environment. Before this period, of course, there were elements of digital banking, such as
installing ATMs and electronic transfers. However, the more active development of digital
banking occurred in the middle of 2015-2016. Thus, the analyzed period provides better trends
in the development of the science of digital banking. During this period, 6,705 articles were
identified using the keywords “digital banking”, “digital banking”, “digitalization of banks” —
413 articles, “digital banking", “digitalization of banks", “digital transformation of banking" —
187 articles. These three terms were chosen as keywords because they are the most common
and frequently used in the scientific literature. In addition, these three keywords reflect different
aspects of digital banking. Using these keywords allows you to cover a wider range of scientific
publications and provides a more complete picture of the field of research. There were also no
additional restrictions on the selection of publications.

Data analysis and visualization were performed using VOSviewer (version 1.6.19) and
the Scopus analysis tool. At the final stage of the study, based on the results of the bibliometric
analysis, practical recommendations for the development and improvement of digital banking in
Kazakhstan were developed.
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Figure 1 — Data screening strategy

Results and discussion. The popularity of digitalization in the banking sector is
growing year by year, as confirmed by Figure 2. The data show that in 2016, there was one
publication, and then in 2019, there were 11 publications. Moreover, by 2025, there will be 43
publications. In this regard, the digital transformation of the banking system holds enormous
scientific potential and has sparked significant interest from the academic community. In this
context, there has been a sharp increase in 2019, driven by the rapid digitalization of the entire
economy. As a result, the innovation has also affected the banking sector. Mobile banking was
introduced in this area, fintech startups emerged to compete with banks, and online banks
without physical branches began to develop. Consequently, the development of digitalization
has not spared the banking sector; the entire economy has begun to use digital tools to remain
competitive. The next increase in publication is observed in 2022, during the period associated
with the COVID-19 pandemic. The pandemic began in 2019, and the main restrictions included
quarantine; the population could not contact each other, so the banking sector launched remote
services using applications and other fintech tools. Thus, the pandemic accelerated the transition
of customers to remote services and contributed to the banking sector's transformation. Further,
in 2025, there is another increase in publications. This growth has occurred due to the active
introduction of artificial intelligence; the banking sector is also using this tool. Now,
consultations, information, and services for Internet banking portals are always available, giving
the bank a competitive advantage. Thus, based on the dynamics of publication numbers, it may
seem that digital banking is developing with the times, and external economic shocks can only
accelerate its growth.
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Figure 2 — Dynamics of the number of publications on the digital banking transformation

The interest in digital transformation by country indicates that the Russian Federation
has the most significant number of publications, with 30 publications. Russian scientists are
studying the identification of guidelines and needs for legal regulation, as well as the potential
opportunities for digital transformation of the banking sector [12, 13, 14, 15]. Russian scientists
also pay closer attention to the legal regulation of digitalization and its integration into
traditional banking systems, noting that international cooperation processes in the field of
regulatory harmonization stimulate institutional consideration of digital transformation.
However, the main reason for such a large number of publications is that Russia is
implementing a state program for the digitalization of the economy, designed for the period
2019-2024. This national project aimed to reform the financial sector and also contributed to the
development of fintech, prompting scientists to take a closer look at the digitalization of banks.
Furthermore, by country, China shows the most interest — 16 publications, followed by
Indonesia (14 publications), India (13 publications), and Ukraine (13 publications) (Fig. 3). The
16 interested in digital transformation include scientists from Kazakhstan, who also demonstrate
that the digitalization of the banking system can provide several advantages in the country's
economic development [16, 17]. In this case, China is one of the most powerful countries in
terms of digital resources. A large number of publications in this country can be explained by
China’s large-scale fintech development and the testing of the digital yuan, which is leading to
the complete withdrawal of banknotes from the economy. In India, Indonesia, and Ukraine,
there is also an increase in publications, largely due to the rapid development of digital payment
systems and initiatives to expand financial inclusion. Thus, in terms of the number of
publications, Russia is the leader, driven by active research on legal regulation, followed by
China, where the growth of publications is attributed to a developed fintech ecosystem; in other
countries, publications relate to digital payments and financial inclusion.
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Figure 3 — Dynamics of the number of publications by country

Due to the rapidly growing interest from the academic community in the digitalization
of the banking sector, clusters were generated in this study using an application program (Fig.
4). The first cluster includes keywords such as information system, technology, and financial
services. This cluster reflects the technological development of the banking system. In
particular, the cluster unites research on the introduction of advanced technologies that will
subsequently increase the efficiency of the banking sector in the digital age. The second cluster
is characterized by keywords such as the bank’s business model, digitalization strategy, and
bank stability. This cluster brings together scientific research on the organizational aspects of
digital transformation in the banking sector, focusing on the proper organization of business
processes and an effective digital business strategy to drive competitiveness. The third cluster
includes keywords such as financial services, trust, digital banking, cybersecurity, etc. This
cluster covers scientific research on consumers' perceptions of digital services, including trust
and digital literacy, which together explain consumers' behavioral perceptions of digital banking
services.
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Figure 4 — The main scientific trends in the digital transformation of the banking sector

The fourth cluster includes keywords such as e-government, digital economy,
globalization, and economic stability. This scientific cluster combines research on regulatory
mechanisms that stimulate international cooperation and legislation, as well as the introduction
of new approaches to the development and implementation of regulations in the financial
market in the context of digitalization. Thus, the results of the cluster analysis of bibliometric
data enabled the identification and systematization of four key trending areas of scientific
research in the field of digital banking: regulatory, technological, organizational, and
behavioral. This classification allows for a clearer structure of the modern scientific discussion
on the digital transformation of the banking sector.

A comparison of these scientific trends with the current level of development of the
Republic of Kazakhstan's banking sector shows that several areas require further strengthening.
Firstly, the pace of technological development is significantly ahead of the ability of banks and
regulators to integrate it. To implement digital transformation, the Kazakh banking sector needs
significant investments to introduce innovative technologies and update its digital infrastructure.
However, the level of financial and technological resources of individual banks may limit the
speed of implementation of large-scale digital solutions. To implement such innovations, the
bank will need resources, which will increase the cost of banking services and eventually lead to
higher prices, reducing consumption. Therefore, it is important to introduce more accessible and
efficient digital financial services. Secondly, banks face a dual task: not only to find and adapt
innovative solutions, but also to implement them in a way that ensures sustainable productivity
and profitability growth. Thus, Kazakhstani banks face the task not only of implementing but
also of developing a well-formed strategy and business model in the banking sector. Thirdly,
successful digitalization is impossible without a consumer orientation. Kazakh banks should
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implement big data processing to track consumer behavior and perceptions. This will allow
Kazakhstani banks to increase customer satisfaction and create new financial products and
services tailored to users' real needs. Fourth, there are no regulations in Kazakhstan regulating
the use of digital instruments in the banking sector. This necessitates that government agencies
in Kazakhstan develop and implement regulatory documents that balance innovative
development, consumer protection, cybersecurity, and financial stability.

The results of the bibliometric analysis were compared with the development of digital
banking in Kazakhstan. The comparison revealed several problems with digital banking in
Kazakhstan that require attention, which was the case earlier. Based on the identified problems,
in order to improve digital banking in Kazakhstan, it is necessary to create a unified digital
infrastructure and standardize data; promote innovation and cooperation with the fintech sector;
increase digital competence and customer orientation; develop artificial intelligence and data
analytics in the banking sector; strengthen the regulatory framework and institutional capacity;
develop regional and international cooperation (Figure 5).

Digital mfrastructure

development
Development of territorial Promoting innovation and
cooperation collaboration with the fintech
Strengthening the regulatory

Improving digital competence

framework and institutional s X
and customer orientation

capacity

Integration of artificial
intelligence

Figure 5 — Directions of development of digital transformation of the banking sector of Kazakhstan

Thus, the results of the bibliometric analysis showed a gap between the development of
digital banking in Kazakhstan and global scientific trends. Within the technology cluster, it is
proposed to develop a unified digital infrastructure, standardize data, and expand the use of
artificial intelligence and data analytics in the banking sector. Within the organizational cluster,
it is proposed to stimulate innovation and strengthen cooperation between banks and the fintech
sector. As part of the behavioral cluster, it is proposed to increase digital competence and
customer orientation in the provision of digital financial services. Within the regulatory cluster,
it is proposed to strengthen the regulatory framework and institutional capacity. The
implementation of these measures will ensure a sustainable digital transformation of
Kazakhstan's banking sector and create a modern financial ecosystem capable of meeting the
needs of the digital economy.
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Conclusion. The purpose of this article was to analyze the dynamics of publications on
the topic of digital banking, identify the main research areas and schools, and develop
recommendations for the further development of digital banking in Kazakhstan, which was
successfully achieved. The main results of the study indicate that the scientific trends in the
digital transformation of the banking sector encompass areas such as technological,
organizational, behavioral, and regulatory aspects. Numerous studies have explored these areas,
indicating that they are significant to the development of the digital banking sector and the
financial market. Thus, global trends suggest that Kazakhstan should focus on enhancing the
competitiveness of its banking and financial markets. In this regard, to enhance the global
transformation of the banking sector in Kazakhstan, it is recommended that fintech incubators
and accelerators be established within large banks and that partnerships be fostered between
banks and fintech startups in areas such as artificial intelligence, scoring, blockchain, ESG
finance, and digital insurance. In addition, the state should implement the national program
"Digital Literacy for Banking Customers”, aimed at improving the digital literacy of the
population, to increase confidence in banks and the financial market. To improve the adoption
of new technological banking innovations, banks should implement customer feedback
practices (UX research, interface testing, behavioral pattern analysis) before introducing new
technologies.

Additionally, improvements in legislation regarding digital currencies, Big Data,
biometric identification, and personal data protection would enhance the digital transformation
of Kazakhstan's financial sector. Thus, considerable work remains to be done in the banking and
financial sector to integrate digitalization with traditional banking systems. However, digital
innovations should not be ignored, as they may hurt the country's economy.
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OUOPJIBIK BAHKUHI'TI TPAHC®OPMAIUAJIAY: FAJIAMJIBIK 3EPTTEYJIEP
TPEHATEPIHIH BUBJIMOMETPUAJIBIK TAJIIAY

I'.E. Maynenkynosa, A.b. Maxamoea™, T. H. Mawuposa, E.b. Onimoex
M. Byezo6 amvinoazer Oymycmix Kasaxcman ynusepcumemi, Lllvivmkenm, Kazaxcman

Tyitin. Koncepsamuemi 6auk cekmopul yu@paanovipy 0ayipinoe mybezelini mpancgopmayus Mex Kauma
nativtmoayoan omyde. Ocvlzan calikec 3epmmeyoiy Makcamvl — Yu@piolk OaHKuHe MaxwbipvlObl OOUbIHUIA
HCAPUANAHBIMOAD OUHAMUKACHIH TANOAY, He2i32l &bLIbiMU Oagblmmapovl aukbiHoay dicone Kasaxcmanoazer
yupprvlx bankunemi 00an api Oamvimy OOUbIHUA YCbIHLIMOAp a3ipiaey 60abin madwvliadsl. Odicmemenik macin
Scopus Oepexmep 6azacer men VOSviewer 6a20apramanvly Kammamacsls emynepin Rauoaiany apKbiibl
oubruomempusiibly manoayea Heeizoeneen. Tanoay keseni 2016 owcvinoan 2025 oacvinea Oeulinei apanvbikmol
Kammuowl. bubnuomempusanvly manday Hamudicecinde mepm Hezizei 3epmmey  Oagvblmvl  AUKbIHOAIObL.
MEXHONIOSUSIBIK, YULLMOACMbIDYUbLIBIK, MIHE3-KYIbIKMbIK JHCOHe HOpMamuemix. J{an ocvl b6azeimmap yuppivix
bankune OOUbIHWA KA3Ipel SbLIbIMU  OUCKYPCIbIY  03e2in  Kanbinmacmulpaovl. COHbIMEH Kamap aiblHeaH
Homudcenep Hezizinoe Kazaxcmarn Oauk cekmopviH yu@pavlk mypaeHoipy yoepicinoe muimoi 6oramein dipkamap
YCHIHBIMOAp YCbIHLLIObL. 3epmmeyOiy NPaKmuKaaiblK, MaHbi30bLIbl2bl OHbIH HIMUdCENepiH mypii enoepoiy 6aHK
JHCOHE KAPIHCHI HAPLIKMAPBIH OAMbIMY OACBIMObIKMAPIH AUKbIHOAY, COHOAU-AK 02CMYPi OaHK Yacinepin yudpivix
MEXHONOSUSIAPMEH UHMeSPAYUsIAY2a OAUIAHbICMbL MIYeKeloep MeH candapaaposbl 0a2anay Yulin natuoaiany
MYMKIHOI2THOe dcamblp.

Tyitinoi ce3oep: yuppavix mpancgopmayus, 6AHK CeKMOPbl, IKOHOMUKATBIK, 0aMY, OUOTUOMEMPUSIIBIK,

manoay, Heacanobl UHMEIEKN.

TPAHC®OPMALUA IU®POBOI'O BAHKMHI'A: BI/IBJII/IOM}ETPI/I‘IECKI/Iﬁ AHAJIN3
TEHAEHIIUN MUPOBBIX HCCJIEJOBAHUU

I'.E. Maynenkynosa, A.b. Maxamoea™, T.H. Mawuposa, E.b. Onimoex
FOoicno-Kazaxcmanckuu ynueepcumem um. M. Ayssosa, Lllvimkenm, Kazaxcman
Peztome. Koncepsamushwiil OAGHKOBCKUL CEKMOp npemepnesaem mpanc@hopmayuio u nepeocmvlicienue 8
9noxy yugposusayuu. B coomeemcmsuu ¢ smum yeuvio UcCie008aHUs AGNACMC AHANU3 OUHAMUKU NYOTUKAYULL O
yugposom bankunee, onpeoeieHue OCHOBHLIX HAYYHLIX HANPABNIEHUN U PA3PAOOMKA PEeKOMEeHOayuil no

Oanvuetiwemy pasgumuro yu@posoeo Oankunea 6 Kasaxcmane. Memooonozuueckuii nooxo0 OCHO8AH HA
UCNONB30BAHUU OUOTUOMEMPULECKO20 AHATU3A C UCHOTb30BAHUEM NPOSPAMMHO20 0becneuenus: VOSviewer u 6asvl
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Oannvix  Scopus. Auanuzupyemviti nepuod oxgamwigaem nepuoo c¢ 2016 no 2025 200. Pesyromamoi
OUOIUOMEMPUYECKO20  AHANU3A NO3GONUIU  HAM  6bIOCIUMb Yemvlpe Kiuiouegble 00aacmu UCCIe008aAHUL:
MEXHONOSUYECKYIO, OP2AHUBAYUOHHYIO, NOBEOeHYecKyio U HopmamusHylo. Hmenno eokpye smux obnacmei
Gopmupyemcest yenmpanbhoe s0pO HAYYHO2O0 Ouckypca o yugposom 6ankunce. Kpome mozco, ma ocnose
NOMYUEHHBIX Pe3YTIbMAmos ObLIO0 NPEONOHNCEHO HECKOIbKO peKoMeHOayull, Komopvle Oviiu Ovl d¢h@exmueHbl npu
yugposoll mpancopmayuu bankosckoeo cexmopa Kazaxcmana. Ilpakmuueckas 3HAUUMOCMb UCCTEO08AHUSL
3aKNIOYAEMCSL 8 THOM, UMO €20 Pe3VIbMmamvl MO2ym Oblmb UCHOTb308ANbL OISl ONPeOeieHUs. NPUOPUMEmOo8
pazeumust 6AHKOBCKO20 0eld U (PUHAHCOBLIX PHIHKOS 6 DA3IUYHLIX CMPAHAX, A MaKdice OISl OYEHKU PUCKO8 U
nocredCcmauil uHme2payuy mpaouyuoHHbIX OAHKOBCKUX MOOeRell ¢ YUPPOGbIMU MEXHOLOLUSMU.

Knroueevie cnosa:. yugposas mpancopmayus, OAHKOBCKUL CEKMOp, IKOHOMUYECKOe paszsumile,
oubIUOMEMPUYECKULL AHANU3, UCKYCCINBEHHbIU UHMEIEK.
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