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Abstract. Financial technologies and innovations in Kazakhstan’s financial
market contribute to the emergence of new products such as digital banks and
financial ecosystems. Tools and processes that were previously unavailable are now
being developed, and technologies are implemented to reduce risks and improve
profitability across various sectors. Empirical studies show that fintech development
increases competition, lowers costs, expands access to services, and enhances service
quality. It also encourages the creation of products tailored to diverse customer needs,
leading to a more dynamic and client-oriented financial sector. Fintech is becoming
a key driver of the digital economy, forming a sector that competes with and, in
some cases, surpasses traditional financial institutions. Research aim — to analyze
the development of innovative financial technologies amid Kazakhstan's economic
growth. Scientific and practical significance — expanding theoretical understanding
of financial market digitalization and offering practical recommendations for fintech
sector development. Methods — analysis, synthesis, comparative analysis, and
statistical review of open data and international reports. Key findings — main trends
in fintech have been identified, success factors for digitalization outlined, and the
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positive impact of fintech on accessibility and service quality confirmed. Value of
the study — enhancing knowledge of digital financial technologies and proposing
directions for further fintech advancement. Practical relevance — results support
defining priorities for fintech development to improve the population’s quality of
life.

Keywords: Innovative technologies, financial technologies, digital tenge,
digitalization, digital financial services, financial market
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Annorauus. Kazakcran PecryOnuKachbiHBIH KapsKbl HApBIFBIHAAFBI KApKBUIBIK
TEXHOJIOTUSUIIap MEH MHHOBauusuiap HUGPIBIK OaHKTEp, KApKBUIBIK JKOXKYHenep
CUSIKTBI JKaHa OHIMJAEpIiH mNaija OonyblHA aWTapibIKTall bIKOAN eryae. bypbiH
KOJDKETIMCI3 OONIFaH Kypajjap MEH YIepicTep Kasip JaMblll Keseadi, al jkaHa
TEXHOJNOTUSIIap TYpJl canamapia ToyeKelAepAi a3alTbil, TaOBICTBUIBIKTHI
apTTBIpy YIOIH KEHIHEH eHri3iayge. OMIHUPHUKAIBIK 3eprreyiep (QUHTEXTIiH
JaMybl OOCEKENeCTIKTI KYIICHTII, IIBIFRIHIAPIbI TOMEHJCTETIHIH, Kap:KbLUIbIK
KBI3METTEPAIH KOJDKETIMIUIIIIH KEHEHTETIHIH OHE KbI3MET KOpPCEeTy calachlH
el9yip JKaKcapTaThIHbIH KopceTei. COHbIMEH KaTtap, OyJ1 YpIiC TYTHIHYIIbUIapAbIH
OPTYPIIi KOKETTUTIKTEPiHE OCHiMICIITeH KaHa OHIMICP/IiH KacallyblHa JKOJI alllajibl,
HOTHXKECIHJIC Kap>Kbl CEKTOPBI aHAFYpJbIM CEPIiHAl 9pi KIMEHTKe OaraapiaHfaH
cumatka ue Oonanel. PuHTEX enaiH UUQPPIBIK IKOHOMUKACHIHBIH MAaHbI3IbI
KO3Fayllbl KYLIiHEe alHabll, ISCTYpii KapKbl MHCTHTYTTapbIMeH Oacekemnece
anaTblH, an KelOip OarbITTapia ojapAaH OachblM TYCETIH KapiKbUIBIK CEKTOPIBI
KaJbINTACThIpyAa. 3epTTeyldiH Makcarbl — Ka3aKCTaHHBIH SKOHOMHKAIBIK 6cCy
KarAalblHAa WMHHOBALMSUIBIK KapKbUIBIK TEXHOJIOTHSUIAPABIH JAaMy OapbIChIH
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KeIIeHAl TypAe Taniay. FbulbIMM >KOHE MpPaKTHUKAJIBIK MaHBI3IBUIBIFEI — KapiKbl
HapBIFBIHBIH HU(QPIaHybl Typasibl TEOPUSUIBIK OLTIMII TepeHAETy >koHe (UHTEX
CEKTOPBIH JaMbITyFa apHaJIFaH HAaKThl YCHIHBIMIAP YChIHY. 3epTTey dicTepi: Tanay,
CHHTE3, CaJbICTBIPMAJIbl Talfdy, allbIK JEPEKTEp MEH XaJbIKapaliblK ecernTepi
CTaTUCTUKANBIK oHjey. Heri3ri HoTwxkenep — (UHTEXTIH JaMybBIHIAFbl 0acThbl
YpAicTep aHBIKTaNAbI, HU(pIaHyIslH TaOBICTHI OONybIHA ocep €TeTiH (akTopiap
ANKBIHAAJIBI JKOHE KAPXKBUIBIK TEXHOJIOTHSUIAPABIH KOJDKETIMALTIK TMEH KbI3MET
carachlHa OH BIKIaJbl ASJIEACH 1. 3epTTeyAiH KYHIABUIBIFB — HU(PIIBIK Kap KbLUTBIK
TEXHOJIOTUSIIAp JKOHIHAET! FBUIBIMH OLTIMII TONBIKTBIPY KoHE (DMHTEXTI OJaH
opi JambITyFa OaFbITTaqfaH YCHIHbICTAp jkacay. [IpakTHKaJIbIK MaHBI3IBLIBIFEl —
XaJIBIKTBIH OMIp CYpY callachblH apTThIPY MakcaTblHAa (PUHTEX AaMybIHIaFbl OachbiM
OarbITTapIbl OCNTiNeyTe BIKMIAT eTYy.

Tyiiin ce3gep: MHHOBALMAJIBIK TEXHOJIOTHUSIAP, KAap)KbUIBIK TEXHOJIOTHsIIAP,
UUQPIBIK TeHre, LUPPIaHAbIpY, TH(PIBIK KAPKBUIBIK KbI3METTEP, KAP’Kbl HAPBIFBI
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AHHoTanusa. PUHAHCOBBIE TEXHOJOTMM W HMHHOBAIlMM, pPa3BUBAIOIIMECS Ha
COBpeMeHHOM (huHaHCOBOM pbIHKe PecmyOnukm KaszaxcraH, UrparTr KIIOYEBYIO
poib B GOPMHUPOBAHUH HOBBIX IM(POBBIX MPOAYKTOB, BKIIIOYasi LU(PPOBBIE OAHKH,
(uHaHCOBBIE MIATPOPMBI U dKOCHCTEMBI. biaronaps BHEAPEHUIO TaKUX pPEIICHHUH
MOSIBIISIOTCSL  paHee HEIOCTYNMHbIE HMHCTPYMEHTHI W IPOLECCHl, HAIpaBJICHHbIE
Ha CHHKEHHME PHCKOB, TOBBIIIEHUE IPO3PAYHOCTH M YBEJIWYEHHE JTOXOAHOCTH
B Pa3MUYHBIX CEKTOPax HSKOHOMHKH. TexHojoruu mudpoBoro (GpuHaHCHPOBAHHS
OXBAaTBIBAIOT IIUPOKHUH CIIEKTP YCIYT, HAYMHAsl OT MHUKPOKPEINTOBAHMS M OHJIAiH-
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IUIaTeKel 10 aBTOMATU3UPOBAHHBIX MHBECTUIIMOHHBIX IIAT(OpM. DMIUPHUECKUE
HCCIIENOBAHUSl  MOATBEPXKAAIOT, YTO pOCT (PUHTEX-CEKTOpa  CII0OCOOCTBYET
YCUJICHUIO KOHKYPEHTHOH Cpelibl, CHIKCHUIO CTOMMOCTH (PMHAHCOBBIX YCIYT,
YAYYLICHUIO KadecTBa OOCTY)KMBaHMS, a TAKKE PACIIUPEHHIO UX AOCTYHHOCTH
JUISl IIUPOKHUX CJIOEB HACEJICHMsI, BKJIIOYas Masblii OM3HEC W CENbCKHE PErHOHBI.
OuHTeX TaKKe CTUMYJIHPYET pa3paOOTKy HOBBIX THPOAYKTOB, CHOCOOHBIX
aJanTHPOBAaThCS 10, WHAWBUAYyaJbHbIE MOTPEOHOCTH TIOJB30BaTeNne. OTH
TEHJICHUUN TPaHCHOPMHUPYIOT TPaIUIHMOHHYIO (PUHAHCOBYIO CHCTEMY, Jejas
e€ Oosiee THOKOW, KIMEHTOOPHUEHTUPOBAHHOW W WHHOBAalMOHHON. (DUHAHCOBEIC
TEXHOJIOTUU CTAHOBSTCS CTPAaTerMYecKHM JApaiiBepoM LU(PPOBOH HSKOHOMHKH
Kazaxcrana, (popMupysl BBICOKOTEXHOJIOTUYHBIH CEKTOP, KOTOPBIA KOHKYpPHPYET C
TPaJULUOHHBIMU HHCTUTYTaMH U I10 PSAY apaMeTPOB Jlake MPEBOCXOIUT uX. Llemn
HCCIIEIOBaHUSI — BCECTOPOHHUI aHalN3 MPOLIECCOB Pa3BUTHS MHHOBALMOHHBIX
(DPMHAHCOBBIX TEXHOJOTUH B KOHTEKCTE SKOHOMHYECKOrO pocTa cTpaHbl. Haywno-
MpakTHYeCKash 3HAYUMOCTb 3aKJII0YaeTCsl B PAaCUIMPEHHH TEOPETHUECKUX
npeAcTaBleHri O UH(POBU3AIMKM (UHAHCOBBIX PHIHKOB W (opMHUpOBaHUH
MPUKIAIHBIX PEKOMEHJAIMH MO CTPaTermyecKoMy pa3BUTHIO (UHTEX-CEKTOpa.
Mertoznonorusi McclenoBaHUsl BKIIOYAeT METOABI CUCTEMHOIO aHajii3a, CHHTeE3a,
CPaBHHUTEIBHOIO HMCCIEAOBAHUS, & TAKXKE CTaTHCTHUECKYI0 O0pabOTKy OTKPBITBIX
HCTOYHHKOB ¥ MEXAYyHApOIHOU 0T4eTHOCTH. OCHOBHBIE PE3YNIbTaThl — BBISBJICHBI
KIIOUeBBIE  TPEHABl  (UHTEX-Pa3BUTHs, ONpPEACTCHBl (PAKTOPBHl  YCIEHIHOM
UU(pPOBU3ALMU M JIOKA3aHO IMOJIOKHUTENBHOE BIMSHUE (DMHAHCOBBIX TEXHOJIOTHH
Ha YJIy4ylIeHHEe KadyecTBa M JOCTYNMHOCTH (HUHAHCOBBIX Yyciuyr. llpakTmyeckas
3HAUUMOCTh — TIOJYYCHHBIE PE3yJbTaThl MOTYT HCIIOJIB30BATHCS I Pa3paboTKu
TOCYJapCTBEHHOW TOJIMTHKH W ONpEAEICHUs] MPHOPUTETOB B cdepe LUuPPOBBIX
(uHAHCOB, HANIPABJICHHBIX HA MMOBHIILICHHE KAYeCTBA )KU3HU HACEIICHHS.
KiroueBble cj10Ba: MHHOBAIMOHHBIE TEXHOJOIWMH, (PUHAHCOBBIE TEXHOJIOTHH,
(poBoOii TeHTe, I poBHU3aLsL, TU(PPOBbIC PHHAHCOBBIE YCITYTH, (PUHAHCOBBIN PHIHOK

Introduction. The relevance of this topic is driven by global trends in the
development of financial technologies and innovations, which are reflected in the
State Program "Digital Kazakhstan" launched in 2017. In line with the concept of this
program, Kazakhstan is undergoing a comprehensive digital transformation through
23 "icebreaker" projects aimed at "breaking through entire sectors of the economy to
create digital businesses". The digitalization of the modern financial environment is
a priority area for the country's economic development, as evidenced by the adoption
of the Law of the Republic of Kazakhstan "On Amendments and Additions to Certain
Legislative Acts of the Republic of Kazakhstan on Communications, Digitalization,
Improvement of the Investment Climate, and Elimination of Excessive Legislative
Regulation" dated May 21, 2024, as well as the approval of the Concept for the
Development of Artificial Intelligence for 2024-2029.

Financial technologies and products are the key tools for effective digitalization
of any financial market. The COVID-19 pandemic has intensified the need for an
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accelerated transition to digital financial technologies and increased investment
in this area. During this period, digital platforms developed rapidly, and banks
began to transfer their services online, providing clients with access to financial
products anytime and regardless of location. According to statista.com, the number
of online banking users grew from 1.9 billion in 2020 to 2.3 billion by the end of
2023. According to statistics, the global use of modern financial technologies has
increased 2.3 times in recent years: in 2018, 37% of the world's population used
fintech solutions for various financial operations, while by 2023, 85% of financial
service consumers utilized fintech. This, in turn, has necessitated the improvement
of methods for assessing the effectiveness of meeting the ever-increasing needs of
financial market participants.

Literature Review. Various perspectives on financial innovations have
contributed to the formation of a modern understanding of financial technologies,
reflecting society's current stance on innovations in finance. Financial technologies
are directly related to the innovative use of modern technological processes to
improve the delivery of products and services in banking, investment, insurance,
and other financial sectors. These technologies are also found in any company that
uses software, mobile devices, the Internet, or cloud computing to create and deliver
financial services. Today, fintech companies offer alternative financing and compete
with banks across most financial sectors, providing their clients with innovative
financial products and solutions.

Some economists believe that the drive for profit maximization by individuals
and companies stimulates innovation. Thus, the desire to increase income through
the introduction of new solutions can have a positive impact on the economy as
a whole. This suggests that changes in economic conditions, whether positive or
negative, can encourage the search for profitable innovations.

Innovations in financial technologies involve new technologies and solutions
that transform traditional financial services and expand access to them. Innovative
financial technologies cover a broad range of innovations aimed at enhancing the
efficiency, convenience, and accessibility of financial services for both individuals
and businesses. These innovations not only include the digital transformation of
traditional financial services but also the creation of entirely new products and models
that were previously impossible. Although technologies are developing dynamically
across all sectors, their most pronounced growth is observed in the financial sphere
under the progressive direction of "fintech." New technologies emerge not randomly,
but in response to the increasing needs of a population that prefers digital services
over traditional ones to save time and money. As Deputy Chairman of the Bank
of Russia Olga Skorobogatova noted, "The development of financial technologies
will promote competition and increase the accessibility of financial services to the
population" (Mazitova, 2019). Based on this, (Patashkova, 2020) "the financial
technology market today can be considered one of the most rapidly progressing.
Financial technologies are now applied in every segment of the financial market and
are successfully used by market participants".
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It should be noted that innovations in the financial sector are driven by the
digitalization process, of which financial technologies — referred to hereafter as
"fintech" — are a key component. The main distinctive feature of fintech is its ability to
create financial innovations. The term "fintech," derived from "financial technology,"
has become widely accepted in the business community's vocabulary. As mentioned
above, there is no unified definition of "innovation" or "fintech" in the scientific
literature published either in Russian or English to date. For instance, (Schueffel,
2016) Professor Schueffel from the Fribourg School of Management defines fintech
as "a new financial industry that applies technology to improve financial activities".
Meanwhile, (Aldridge, 2016) have significantly contributed to the understanding of
fintech and its role in the modern financial world, focusing on innovations related
to data analysis, regulation, and the integration of fintech solutions into the existing
financial infrastructure. Both experts agree that fintech opens up broad opportunities
for improving the efficiency and accessibility of financial services, while also
presenting certain risks. They emphasize the importance of regulation and ethical
standards to minimize risks associated with data processing and the use of artificial
intelligence (Filippov, 2018)

The Bank of Russia defines financial technologies (fintech) as "the provision
of financial services and solutions using innovative technologies". According to
(Mazitova, 2019), "in essence, the concept of fintech refers to new applications,
processes, products, or business models in the field of financial services, most of
which are carried out via the Internet". In the definition by (Sulimenko et al., 2019)
"fintech is an industry that facilitates the growth of efficiency in the functioning of
the financial and banking sectors". Fintech is "rather an entrepreneurial phenomenon
that is not driven solely by one single engine of financial innovation, but rather
influenced by a combination of economic, technological, and regulatory factors"
(Zavolokina, et al., 2016).

Thus, according to many researchers, fintech creates new prospects for the
development of innovative products and services, thereby becoming a major
competitor in the traditional financial services market. Summarizing the analysis of
the essence of fintech proposed by leading scholars worldwide, it should be noted that
there is no single universally accepted definition of this term. This can be explained
by its complex nature and the multitude of factors influencing its development.

Research materials and methods. This study employed a comprehensive set of
scientific analysis methods. The main methods included:

Comparative analysis, used to compare the dynamics of financial technology
development in Kazakhstan with global trends and the indicators of SCO (Shanghai
Cooperation Organization) countries, which made it possible to identify the specific
features and unique characteristics of Kazakhstan’s fintech sector. System analysis,
which allowed for the consideration of the digitalization of the financial market as
a complex phenomenon encompassing technological, economic, and institutional
aspects. Generalization method, applied to formulate conclusions based on the study
of various empirical data, reports of international organizations, official statistical
sources, and regulatory documents of the Republic of Kazakhstan.
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Content analysis method, used for analyzing program documents such as "Digital
Kazakhstan," the Concept for the Development of Artificial Intelligence, and reports
of the National Bank of the Republic of Kazakhstan on the implementation of the
digital tenge. Statistical data processing methods, which made it possible to assess the
level of digitalization and the development of financial technologies in the country
based on quantitative indicators. The use of these methods in combination provided
a comprehensive analysis of the current state and prospects for the development of
innovative financial technologies in Kazakhstan, thereby enhancing the reliability
and validity of the conclusions drawn.

Discussion and Results. The issue of the development of monetary systems in
the context of digitalization is a relevant topic of discussion within the scientific
community. Modern monetary systems are undergoing radical changes under the
influence of digital technologies, which affect not only traditional banking institutions
but also the issuance and circulation of money. This process impacts not only the
functioning of monetary systems but also economic stability and financial security.
Significant transformations are taking place under digitalization, creating new
challenges and opportunities for monetary policy and regulation. The implementation
of digital technologies such as blockchain, artificial intelligence, and big data has
led to the emergence of new forms of money. Special attention in this context is
given to central bank digital currencies (CBDCs), which are being studied and tested
in many countries, including Kazakhstan, China, and the European Union. These
currencies represent a form of national money issued in digital format, maintaining
all the advantages of traditional currency units while providing additional benefits
related to speed and transparency of transactions.

"It is forecasted that by 2050 physical money will completely disappear, giving
way to virtual currencies exchanged through digital platforms" (Teker, et al., 2022).
"In the future, digital currencies will become a convenient and efficient means
for reforming the international monetary system" (Wang, et al., 2022). A cashless
economy is considered both from the perspective of economic theory and from the
standpoint of the functioning of monetary and financial systems. The key factors
contributing to the transition to a cashless economy are as follows:

— Firstly, the development of digital technologies such as the Internet, mobile
networks, and online banking accelerates and simplifies cashless transactions,
making them accessible and convenient for users.

— Secondly, the widespread adoption of mobile payments, contactless techno-
logies, and digital wallets stimulates the use of cashless means in everyday purchases.

— The third factor is support from governments and central banks. Many countries
actively promote a cashless economy by developing central bank digital currencies
and introducing regulations that encourage the reduction of cash use.

— The fourth factor is security and the fight against the shadow economy:
cashless transactions enable the tracking of fund movements, thereby reducing the
risk of money laundering and illegal activities and enhancing the transparency of the

financial system.
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— The fifth important aspect is the growth of financial inclusion. The shift to
cashless payments allows a greater number of people to access financial services,
including those who previously had no access to traditional banking products.

— The sixth factor is convenience and time savings: cashless payments speed up
the payment process and improve customer experience.

— The seventh factor is the reduction of cash handling costs. Transitioning
to cashless payments lowers the expenses for companies and banks related to
processing, storing, and transporting cash.

— Finally, the eighth factor is the changing consumer habits: modern users find it
more comfortable and faster to make payments using digital solutions, which drives
the creation of new cashless products and services.

— Together, these factors create a strong foundation for the transition to a cashless
economy, contributing to its further development and strengthening (Marszatek, et
al., 2022).

"The use of digital assets (DAs) for conducting payments will make the process
faster, cheaper, and more efficient. DAs can serve as intermediary currencies,
creating necessary liquidity pools and ensuring direct transactions. In the future,
cross-border payments will be conducted using a combination of distributed ledger
technologies and digital assets. This will allow bank employees and payment service
providers to carry out affordable and transparent real-time transactions quickly
and easily" (Treacher, 2018). Currently, the development of digital assets and their
implementation in various fields continues actively. In our study, we concluded that
digital assets should be systematically categorized into two main areas of application:
the financial-economic sphere and the non-economic sphere. Our vision is presented
in Figure 1. Each component in the scheme has already developed and has a unique
structure. At present, digital assets in the financial-economic sphere of application
indicate the extent to which a country is digitally advanced in providing digital
financial services. According to experts, digital financial services, including the use
of mobile phones, are available in more than 80 countries worldwide (Treacher,
2018). Similar data is presented in the analytical report by the World Bank (Chu,
2018).

Millions of people who previously had no or limited access to financial services
can now perform cashless payments and transfers, as well as use various banking
products in digital format. Financial system regulators in most countries are actively
working to expand access to financial services, aiming to increase the level of financial
inclusion. Thanks to these initiatives, a significant portion of the population gains
access to modern financial management tools, contributing to poverty reduction,
improved economic stability, and the promotion of financial literacy growth.
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Figure 1 — Groups of Digital Assets
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Application

« Digital Currency

» Tokenized Securitie9

» Payment Tokens

Note — compiled by the authors

"The full-scale involvement of the population in financial processes, implemented
at the level of the global financial system through a variety of digital services and
technologies, is considered by experts to be a driving force behind economic growth"
(Salampasis, et al., 2018). Financial inclusion not only provides disadvantaged
segments of the population with access to digital financial tools but also encompasses
three key areas: digital payments, digital investments, and digital financing.
At the core of digital inclusion lies the expansion of the use of information and
communication technologies (ICT), which enables people previously excluded from
comprehensive financial services to actively access and utilize them. By evaluating
the ICT index, it becomes possible to establish a strong correlation between a
country's economic development and its digital progress. Based on the 2023-2024
Global ICT Development Index Report, we compared Kazakhstan's indicators with
those of other countries (we selected member countries of the Shanghai Cooperation
Organization, excluding India and Tajikistan) for the 2023-2024 period (Demirguc-
Kunt, et al., 2018)

In our view, it is necessary to examine in greater detail the components of the ICT
index that directly indicate the level of a country's digitalization development. We
have systematized the ICT index by country according to its basic components, as
presented in Table 1.

Table 1 — ICT Index by Country (Based on Core Components)

Indicator Kazakn- | Russia | China | Pakis- |Iran Kyrgyz- | Uzbek- | Bela-
stan tan stan istan rus

Individuals using the |97.2 952 [79.6 |34.7 82.7 84.0 88.3 94.2

Internet (%)

Households with 100 91.1 85.5 [41.0 83.7 98.3 100.0 |94.2

Internet access at

home (%)
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Mobile broadband 64.1 739 |719 |344 77.1 100 71.1 65.2
subscriptions per 100
inhabitants
Population covered 91.5 942 1999 |77.8 82.6 97.3 89.4 98.8
by 3G and 4G/LTE
mobile network (%)
Mobile broadband 87.5 869 (832 |[71.2 74.7 58.8 63.5 80.0
Internet traffic per
mobile broadband
subscription (GB)
Fixed broadband 82.4 85.1 |853 |[834 66.5 64.4 66.1 79.4
Internet traffic per
fixed broadband
subscription (GB)
Average cost 99.3 100 100 |97.5 Undefined |91.5 99.9 97.2
of mobile data

and telephony
consumption (as % of
GNI per capita)
Average cost of fixed | 100 100 100 |63.7 Undefined | 83.8 97.8 100
broadband Internet
consumption (as % of
GNI per capita)
Individuals owning a |97.6 100 87.4 |52.9 76.2 99.1 83.2 100
mobile phone (%)
Note: compiled by the authors based on data from (The ICT Development Index 2024).

Considering the ICT index criteria, particularly the percentage of individuals
using the Internet, it can be emphasized that Kazakhstan ranks first among SCO
countries with 97.2%, while Pakistan shows the lowest figure at 34.7%. Kazakhstan
also leads in the percentage of households with Internet access at home (100%),
followed by Kyrgyzstan (98.3%) and Belarus (94.2%). Regarding the average cost
of fixed broadband Internet consumption, Kazakhstan, Belarus, Russia, and China
share the first position (100%), followed by Uzbekistan (97.8%).

Kazakhstan significantly lags behind neighboring countries in the number of
mobile broadband subscriptions per 100 inhabitants, standing at only 64.1, whereas
in Kyrgyzstan this figure reaches 100. Kazakhstan ranks fourth in terms of mobile
network coverage by 3G and 4G/LTE technologies (91.5%) and third in the percentage
of individuals owning a mobile phone (97.6%). Thus, it can be confidently stated that
Kazakhstan is successfully developing in the field of digitalization, largely supported
by advanced financial technologies actively utilized in the country's economy. Today,
the national payment system is constantly undergoing the effects of digitalization
in the fintech sector, resulting from advancements in software, microelectronics,
information, and network technologies across all its segments. The significant impact
of digitalization is particularly evident in the segment of electronic retail payments.
We have made an attempt to develop an ecosystem model of the electronic retail

payments market. The author's model is presented in Figure 2.
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Payments and
transfers via Payment cards

intermediaries

Transfers Electronic

without money
opening bank systems
accounts

account)

Figure 2 — Ecosystem of the Electronic Retail Payments Market
Note — compiled by the author

Following the author's model, the electronic retail payments market in Kazakhstan
can be represented by the following components: payment cards, electronic money
systems, transfers and payments through intermediaries (payment sub-agents or bank
agents), online banking services through the transfer of funds using bank accounts,
and money transfers without opening bank accounts. Automation in the provision
of payment services to individuals, combined with fintech, has led to significant
changes in the personalization of communications and services, particularly affecting
customer preferences. These transformations have resulted in the modification of the
payment landscape.

The introduction of the digital tenge (DT) provides unique opportunities,
surpassing other forms of payment. The digital tenge enhances the speed, security,
and accessibility of payments, thus improving the current financial system.
However, the DT does not replace existing monetary mechanisms; rather, it offers
additional options and flexibility for citizens and businesses. The implementation
of the digital currency in Kazakhstan is carried out with consideration of national
interests and within an open and constructive dialogue with market participants to
ensure the long-term and sustainable development of Kazakhstan’s economy. To
present a complete picture, it is important to consider the stages of the digital tenge’s
implementation in Kazakhstan. The project’s development began in July 2020 with
the aim of combating corruption, specifically by ensuring the transparency of budget
funds during public procurement and reducing the volume of cash circulation. In
2021, the National Bank of Kazakhstan, in active cooperation with financial market
participants, the expert community, and international partners, launched the pilot
project "Digital Tenge." This project tested the entire lifecycle of the digital currency
— from issuance and distribution to its use in transactions such as purchases and
transfers. To ensure broad participation in the research and implementation of the
national digital currency, the Digital Tenge Hub was launched in June 2022. This
collaborative platform became a space for market participants, regulators, and other

563 (0 O &




Bulletin the National academy of sciences of the Republic of Kazakhstan

stakeholders to jointly address issues related to the introduction and development of
the digital tenge in Kazakhstan. Special attention during the pilot project was given
to integrating the digital currency with blockchain technology.

On October 27, 2022, the National Bank of Kazakhstan announced plans to
integrate the digital tenge with the BNB Chain platform. This cooperation enabled
real-world testing with consumers and businesses, providing a detailed study of
all stages of the digital currency’s lifecycle, including programmability and offline
transactions. On August 14, 2023, the National Bank of Kazakhstan officially
announced the launch of the digital tenge, emphasizing its goal to further develop
and modernize the national payment system in response to new challenges. In
September 2023, the process of creating the National Payment Corporation (NPC)
was announced to support the more effective implementation of the digital tenge. In
November 2023, banks began issuing debit cards that allow users to pay for goods
and services using the digital tenge. Thus, the year 2023 marked a crucial milestone
in the implementation of Kazakhstan’s digital currency, completing the first phase
of its rollout, including the launch of the platform in pilot-industrial operation in
cooperation with second-tier banks and international payment systems.

During this phase, experiments and research were conducted to test the
functionality and efficiency of the digital tenge. To achieve these goals, the National
Bank of Kazakhstan created two platform environments: a production environment
and an experimental environment ("technological sandbox"), allowing for a
deeper study of various aspects of the digital currency and its integration into the
country's financial system. Based on the 2023 reporting data of the National Bank
of Kazakhstan, several key achievements confirming the successful implementation
stages of the digital tenge (DT) can be identified: Integration of innovative functions.
Significant steps included the successful testing and integration of innovations such
as smart contracts and cross-border payments, expanding the capabilities of the DT.
Connecting participants via API. Key banks (Kazpost, Altyn Bank, Eurasian Bank,
Halyk Bank, Bank CenterCredit) were connected via APIs, ensuring integration with
existing IT systems and supporting the move to pilot-industrial operations.

Launch in pilot-industrial operation (PIO). Since November 2023, the DT has
been operating in PIO, involving five major second-tier banks and a focus group of
participants. Integration with international platforms. Integration with the Binance
platform and KASE exchange was achieved for testing the issuance of stablecoins
backed by the DT. Integration with the National Bank infrastructure. The DT
platform was integrated with the National Bank’s systems for centralized issuance
and redemption management. Interaction with international payment systems. This
integration lays the foundation for using the DT in interbank settlements globally.
Testing of smart contracts. Research scenarios successfully tested the use of smart
contracts in areas such as tokenized asset sales, health and fitness apps ("Pedometer”
scenario), and VAT settlements.

In our view, the achievements of 2023 demonstrate that the implementation of
the digital tenge in Kazakhstan is proceeding as planned, with a strong focus on
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innovation, international cooperation, and expanded functionality. The transition
from a pilot project to full-scale deployment of the digital tenge is actively ongoing,
with several important stages yet to be completed for its integration into Kazakhstan's
financial and economic systems.

Conclusion. Thus, it can be concluded that the National Bank of Kazakhstan's
"Digital Tenge" project is one of the flagship initiatives for the transformational
development of Kazakhstan's entire financial and economic system. The project has
progressed from a conceptual stage (first phase, 2021) to a pilot project (second
phase, 2022) and to pilot-industrial operation (third phase), officially launched on
November 15, 2023. This landmark marks the beginning of broader deployment in
the coming years. The conducted research allowed us to identify the main advantages
of the digital tenge for the digital transformation of Kazakhstan’s economy:

- Simplification of payments: The digital tenge simplifies payment processes,
enabling quick and convenient transactions through mobile applications and other
digital platforms;

- Enhanced security: Digital currency reduces risks associated with physical
cash handling and potential fraudulent schemes;

- Increased transparency: The digital tenge improves financial flow tracking and
control, helping reduce tax evasion and financial crimes;

- Reduced transaction costs: The use of the digital tenge can lower payment and
transfer costs compared to traditional banking operations;

- Improved financial inclusion: The digital tenge makes financial services more
accessible to a broader range of people, including the unbanked;

- Innovation and market development: The introduction of the digital tenge
stimulates the development of new financial technologies and services such as smart
contracts and automated financial solutions;

- Rapid adaptability and scalability: The digital tenge easily integrates with
modern digital platforms and can quickly adapt to changing market conditions;

- Efficiency in control and reporting: Digital transactions can be seamlessly
integrated with accounting and tax systems, simplifying reporting and regulatory
compliance;

- Stimulating economic activity: The digital tenge can foster greater participation
in economic processes, including online purchases and investments.

These advantages help create a more efficient and modern financial infrastructure,
improving the quality and accessibility of financial services for all market participants.
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