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Abstract. The digitalisation of the financial sector has significantly changed 
the content of financial inclusion: having a bank account or a payment card is no 
longer a sufficient criterion for the actual inclusion of the population in the financial 
system. The study aims to assess the dynamics of digital financial inclusion in 
Kazakhstan, determine the effectiveness of digital financial products, and identify 
the risks associated with expanding digital channels for providing financial 
services. The information base consists of data from the National Bank of the 
Republic of Kazakhstan, the Agency of the Republic of Kazakhstan for Regulation 
and Development of the Financial Market, the Global Findex Database 2025, 
and OECD data for 2015–2025. For the regional analysis, data from 17 regions 
and three cities of republican significance for 2025 were used. The methodology 
combines dynamic and comparative analysis, the construction of the author’s 
Digital Financial Inclusion Index (DFII), an assessment of the efficiency of using 
financial products, k‑means clustering, and an exploratory regression model. In 
2025, the number of non‑cash transactions using cards issued by Kazakhstani 
issuers reached 13.99  billion, and their volume amounted to 188.41  trillion 
tenge. Non-cash transactions accounted for 98.3% of the quantity and 87.2% 
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of the volume of all card transactions. At the same time, pronounced territorial 
heterogeneity persists. The DFII calculation showed values ranging from 25.02 
to 77.60 points. Cluster analysis revealed four types of regional models of digital 
financial inclusion. It is also clear that high levels of digital use of financial services 
do not eliminate risks: in 2025, loans to the population grew to 24.8 trillion tenge, 
consumer loans to 16.7 trillion tenge, and the Anti‑Fraud Centre registered 80,871 
incidents involving transactions with signs of fraud. The results confirm the need 
to move from a policy of quantitative expansion of access to financial services to a 
model of “effective and safe financial inclusion” that takes into account the quality 
of product use, debt sustainability, digital literacy, and consumer protection.

Keywords: financial inclusion, digitalization, financial products, mobile 
banking, digital payments, financial risks, consumer lending, financial literacy, 
Kazakhstan, fintech
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Аннотация. Қаржы секторын цифрландыру қаржы инклюзиясының 
мазмұнын айтарлықтай өзгертті: банктік шоттың немесе Төлем картасының 
болуы халықтың қаржы жүйесіне нақты енгізілуінің жеткілікті өлшемі 
болып табылмайды. Зерттеудің мақсаты Қазақстандағы цифрлық қаржы 
инклюзиясының динамикасын бағалау, цифрлық қаржы өнімдерін 
пайдаланудың тиімділігін анықтау және қаржы қызметтерін ұсынудың 
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цифрлық арналарын кеңейтумен қатар жүретін тәуекелдерді анықтау болып 
табылады. Ақпараттық базаны Қазақстан Республикасы Ұлттық Банкінің, 
Қазақстан Республикасы Қаржы нарығын реттеу және дамыту агенттігінің, 
Global findex Database 2025 және OECD 2015-2025 жылдардағы деректері 
құрады. Өңірлік талдау үшін 2025 жылғы Республикалық маңызы бар 17 облыс 
пен үш қала бойынша деректер пайдаланылды, қаржы өнімдерін пайдалану 
тиімділігін бағалау, k-means-кластерлеу және барлау регрессиялық моделі. 
2025 жылы Қазақстандық эмитенттердің карталары бойынша қолма-қол 
ақшасыз операциялар саны 13,99 млрд-қа жеткені, ал олардың көлемі-188,41 
трлн теңгеге жеткені анықталды. Қолма-қол ақшасыз операциялардың үлесі 
барлық карточкалық операциялардың саны бойынша 98,3% және көлемі 
бойынша 87,2% құрады. Сонымен бірге айқын аумақтық гетерогенділік 
сақталады. DFII есебі 25,02-ден 77,60-қа дейінгі мәндерді көрсетті. 
Кластерлік талдау аймақтық цифрлық қаржылық инклюзия модельдерінің 
төрт түрін анықтады. Сондай-ақ, қаржылық қызметтерді цифрлық 
пайдаланудың жоғары деңгейі тәуекелдерді жоймайтыны анықталды: 2025 
жылы халыққа берілетін кредиттер 24,8 трлн теңгеге дейін, тұтынушылық 
кредиттер 16,7 трлн теңгеге дейін өсті, ал Антифрод-орталық алаяқтық 
белгілері бар транзакциялар бойынша 80 871 оқиғаны тіркеді. Нәтижелер 
қаржылық қызметтерге қолжетімділікті сандық кеңейту саясатынан өнімді 
пайдалану сапасын, борыштық тұрақтылықты, цифрлық сауаттылықты және 
тұтынушылардың қауіпсіздігін ескеретін "тиімді және қауіпсіз қаржылық 
инклюзия" моделіне көшу қажеттілігін растайды.

Түйін сөздер: қаржылық инклюзия, цифрландыру, қаржы өнімдері, 
мобильді банкинг, цифрлық төлемдер, қаржылық тәуекелдер, тұтынушылық 
кредиттеу, қаржылық сауаттылық, Қазақстан, финтех
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Аннотация. Цифровизация финансового сектора существенно изменила 
содержание финансовой инклюзии: наличие банковского счёта или платежной 
карты уже не является достаточным критерием фактической включённости 
населения в финансовую систему. Цель исследования состоит в оценке 
динамики цифровой финансовой инклюзии в Казахстане, определении 
эффективности использования цифровых финансовых продуктов и 
выявлении рисков, сопровождающих расширение цифровых каналов 
предоставления финансовых услуг. Информационную базу составили 
данные Национального Банка Республики Казахстан, Агентства Республики 
Казахстан по регулированию и развитию финансового рынка, Global 
Findex Database 2025 и OECD за 2015–2025 гг. Для регионального анализа 
использованы данные по 17 областям и трём городам республиканского 
значения за 2025 г. Методология объединяет динамический и сравнительный 
анализ, построение авторского Digital Financial Inclusion Index (DFII), 
оценку эффективности использования финансовых продуктов, k-means-
кластеризацию и разведочную регрессионную модель. Установлено, что 
в 2025 г. количество безналичных операций по картам казахстанских 
эмитентов достигло 13,99 млрд, а их объём - 188,41 трлн тенге. Доля 
безналичных операций составила 98,3% по количеству и 87,2% по объёму 
всех карточных операций. Одновременно сохраняется выраженная 
территориальная неоднородность. Расчёт DFII показал значения от 25,02 до 
77,60 пункта. Кластерный анализ выявил четыре типа региональных моделей 
цифровой финансовой инклюзии. Установлено также, что высокий уровень 
цифрового использования финансовых услуг не устраняет риски: в 2025 г. 
кредиты населению выросли до 24,8 трлн тенге, потребительские кредиты 
- до 16,7 трлн тенге, а Антифрод-центр зарегистрировал 80 871 инцидент 
по транзакциям с признаками мошенничества. Результаты подтверждают 
необходимость перехода от политики количественного расширения доступа 
к финансовым услугам к модели «эффективной и безопасной финансовой 
инклюзии», учитывающей качество использования продуктов, долговую 
устойчивость, цифровую грамотность и защищённость потребителей.

Ключевые слова: финансовая инклюзия, цифровизация, финансовые 
продукты, мобильный банкинг, цифровые платежи, финансовые риски, 
потребительское кредитование, финансовая грамотность, Казахстан, финтех

Introduction. The digital transformation of the financial sector is reshaping 
access to financial services through mobile banking, digital lending, QR payments, 
and financial platforms. These technologies reduce transaction costs and 
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geographical barriers, shifting financial inclusion from formal account ownership 
towards effective, regular, and secure use of financial products.

International studies demonstrate that FinTech improves financial accessibility, 
reduces service costs, and mitigates information asymmetry (Ozili, 2018; 
Bazarbash, 2019; Sahay et al., 2020). However, digitalisation also creates risks 
associated with excessive borrowing, algorithmic discrimination, fraud, phishing, 
and personal data breaches (Cevik, 2024; Elekdag et al., 2024; OECD, 2025).

Kazakhstan has experienced rapid growth in digital financial services. 
According to Global Findex, adult account ownership increased from 42.1% in 
2011 to 87.05% in 2024, while participation in digital payments rose from 46.7% 
in 2014 to 85.0% in 2024 (World Bank, 2025). In 2025, payment cards issued 
by Kazakhstani institutions facilitated 13.99 billion non-cash transactions worth 
KZT 188.41 trillion, compared with 12.86 billion transactions worth KZT 166.23 
trillion in 2024. By January 1, 2026, 84.6 million payment cards were in circulation 
(National Bank of Kazakhstan).

Nevertheless, widespread digital payments do not necessarily indicate 
comprehensive financial inclusion. Multiple card ownership may overstate 
accessibility, regional differences persist, and digital finance expansion increases 
exposure to consumer debt and cybersecurity risks. Therefore, assess financial 
inclusion through accessibility, usage intensity, effectiveness, and financial 
security.

Existing research frequently examines account ownership, FinTech adoption, 
and financial risks separately, leaving insufficient understanding of how regional 
differences in digital usage relate to effective and secure financial participation.

The study aims to assess the level and dynamics of digital financial inclusion 
in Kazakhstan, evaluate the effectiveness of financial product usage, and identify 
emerging risks associated with digital financial services.

The scientific novelty lies in an integrated assessment framework that combines 
payment accessibility, usage intensity, the transition toward non-cash transactions, 
and associated risks. Using official 2025 statistics, the study develops a regional 
Digital Financial Inclusion Index, classifies all 20 regions of Kazakhstan, and 
conducts exploratory regression analysis of factors influencing non-cash financial 
activity.

Three hypotheses are examined: H1 — financial inclusion is shifting from 
formal card ownership towards intensive digital service usage; H2 — significant 
regional disparities persist despite widespread banking infrastructure; H3 — 
greater digital inclusion may increase consumer credit and fraud risks without 
necessarily improving financial well-being.

Literature review. Financial inclusion is traditionally viewed as individuals and 
businesses having access to useful, affordable, and suitable financial products that 
meet their needs. Earlier literature focused mainly on the physical infrastructure 
of the banking system: the number of branches, ATMs, and bank accounts. The 
spread of digital technologies has significantly changed this approach.
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Ozili (2018) views digital finance as a mechanism for expanding financial 
inclusion by reducing transaction costs and increasing access to financial services. 
The author also emphasises that the effect of digitalisation depends on regulation 
quality, financial literacy, and users’ ability to interact safely in the digital 
environment. (ScienceDirect)

Sahay et al. (2020) show that FinTech can eliminate some traditional barriers 
to financial inclusion, particularly geographical limitations and the high costs of 
servicing small transactions. At the same time, expanding digital finance requires 
appropriate infrastructure and a regulatory environment, since technological 
accessibility alone does not guarantee equal product use across population groups. 
(IMF)

Digital technologies are gaining particular importance in the lending sector. 
Bazarbash (2019) shows that big data and machine learning can potentially allow 
more accurate assessment of clients' creditworthiness with limited traditional 
credit history, thereby expanding access to credit. However, the quality of such 
models depends on the source data and the correctness of the risk assessment 
algorithms. (IMF)

Aduba et al. (2023), having studied developing economies, found evidence of 
a positive relationship between FinTech penetration and financial development. At 
the same time, the impact of the technology varies depending on the initial level of 
development and inclusiveness of the financial system. This means that the same 
digital product can produce different socio‑economic effects in territories with 
different levels of financial infrastructure and user competencies. (ScienceDirect)

Basnayake et al. (2024) used data from 30 countries in the Asia‑Pacific region 
to develop a multi‑component index of digital financial inclusion. They identified 
a positive but non‑linear relationship between digital inclusion and economic 
growth. This conclusion is important methodologically: it is advisable to measure 
financial inclusion using a system of indicators rather than by counting the number 
of bank accounts or cards. (DOI) At the same time, increasing attention is being 
paid to the flip side of digital financial transformation. Elekdag et al. (2024), using 
data from more than 10,000 financial institutions, found a link between higher 
FinTech activity and an increased propensity of financial intermediaries to take 
risks. However, the nature of this link depends on the institutional environment 
(IMF).

Cevik (2024), based on a cross‑country sample, highlights the heterogeneity of 
the impact of various FinTech instruments on financial stability. In particular, digital 
lending and digital capital raising can have different effects, and the institutional 
characteristics of developing countries can significantly alter the outcome (DOI).

The systematic review by Sant'Anna and Figueiredo (2024) also confirms the 
dual nature of FinTech: technological innovations can expand access to financial 
services for previously excluded groups, but can also create new threats to financial 
stability and consumer protection. (ScienceDirect)

Nguyen et al. (2025) show that the impact of digital financial inclusion on 
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resilience to financial shocks depends on the level of financial development 
achieved. Consequently, the effect of expanding digital access cannot be assumed 
to be linear and uniform across all financial systems. (ScienceDirect) Financial 
literacy plays a special role in the context of digitalisation. The OECD indicates 
that among adults who made online purchases in the economies participating in 
the study, about 40% did not reach the minimum target level of digital financial 
literacy. The main risks include fraud, phishing, account hacking, data theft, 
impulsive consumption, and digital exclusion of vulnerable population groups 
(OECD, 2025). (OECD)

Thus, the literature allows us to identify four components of modern digital 
financial inclusion: access to financial services, the intensity of their use, 
the economic utility of financial products, and the user’s ability to control the 
associated risks. It is precisely the combination of these components that forms the 
basis of the methodology of this study.

Materials and methods. The empirical basis of the study consists of 
administrative data from the National Bank of the Republic of Kazakhstan on 
the market of payment cards and electronic banking services; data from the 
Agency of the Republic of Kazakhstan for Regulation and Development of the 
Financial Market on lending and the quality of bank assets; the Global Findex 
Database 2025; and OECD materials on digital financial literacy and consumer 
protection. The main time interval is 2015–2025. However, there are limitations on 
comparability. The National Bank’s archival statistics for 2015 are mostly monthly 
indicators, while subsequent periods provide complete annual series. Therefore, 
2015 serves as the starting point for the transformation of payment behaviour, and 
the comparison of annual flows is carried out mainly for 2018–2025. In addition, 
after the administrative‑territorial changes in 2022, the Abay, Zhetisu, and Ulytau 
regions were established; as a result, artificially reconstructing a ten‑year regional 
panel could distort the results. For this reason, the regional analysis uses the unified 
territorial structure of 2025.

In the first stage, we apply dynamic analysis. The share of non‑cash transactions 
is calculated based on the quantity and volume:

               (1)
 

                    (2)

To assess regional differences, we developed the Digital Financial Inclusion 
Index (DFII). The index includes four components: X1 - the share of non‑cash 
transactions in the total volume of card transactions in the region; X2 - the ratio 
of the number of used payment cards to the number of cards in circulation; X3 - 
the number of POS terminals per 1,000 used cards; X4 - the number of non‑cash 
transactions per used card.
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Each indicator was transformed using the min‑max method:

                                                (3)

The integral index takes the form:

                        (4)

where the index value varies from 0 to 100, equal weights are used in order not 
to give a priori a higher importance to a particular aspect of financial inclusion.

The effectiveness of using financial products is considered in two complementary 
dimensions. The first is the degree to which non-cash transactions displace cash 
turnover; the second is the intensity of actual use of a financial product, measured 
by the number of non-cash transactions per used card. This approach helps avoid 
interpreting a large number of issued but фактически unused cards as a high level 
of financial inclusion.

To identify homogeneous regional models, the k-means method is used. Before 
clustering, the four original DFII indicators are standardised, and the number of 
clusters is set to four. Clustering serves a descriptive rather than a rating function: 
belonging to a specific cluster indicates the type of combination of availability and 
use of digital products.

Additionally, an exploratory interregional regression model was built:

                                    (5)

were 
INTENSITY is the standardised number of non-cash transactions per card used; 
CASHLESS is the standardised share of non-cash transactions by volume; 
ACTIVE is the share of used cards; 
POS is the density of POS terminals; 
METRO is a dummy variable for Almaty, Astana, and Shymkent. 
Robust standard errors HC3 are calculated for the coefficients.
Risk analysis is carried out separately from DFII. This is important because 

combining financial accessibility and financial risk into a single index may obscure 
processes with opposing directions. Furthermore, comparable regional data on 
delinquency and digital fraud at the required level of detail are lacking. Therefore, 
the risk block is assessed at the national level using indicators of consumer lending, 
loan portfolio quality, and fraudulent transactions.

Results. The analysis reveals substantial changes in Kazakhstan's financial 
behaviour driven by digitalisation. Financial inclusion has expanded beyond 
formal account ownership towards more intensive use of non-cash payments, 
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mobile financial services, savings, and borrowing instruments. Account ownership 
therefore reflects basic accessibility, while actual financial participation depends 
on the frequency and diversity of financial product usage.

Global Findex data confirm a transition from institutional access towards active 
digital financial participation. However, widespread account ownership alone does 
not indicate the effectiveness or regularity of financial service use.

Table 1 presents the dynamics of Kazakhstan's key financial inclusion indicators, 
illustrating changes in account ownership, digital payments, formal savings, and 
borrowing. Their comparison helps assess how expanded financial access has 
translated into practical financial participation and changing payment behaviour.

Table 1 — Dynamics of individual indicators of financial inclusion among the population of 
Kazakhstan

Indicator, % of the adult population aged 15+ 2011 2014 2017 2021 2024
Ownership of a financial account 42,1 53,9 58,7 81,1 87,1
Made/received a digital payment - 46,7 53,9 77,9 85,0
Savings in a bank/through mobile financial services 6,7 8,0 13,9 19,1 37,7
Loan from a bank/through mobile financial services - 19,7 28,2 29,8 32,8
Note: Global Findex is conducted in waves, not annually. The 2024 data is published in the Global 
Findex Database 2025. Source: compiled from data by the World Bank (2025). (World Bank)

The results demonstrate substantial growth in financial inclusion and changes 
in Kazakhstan's financial behaviour. Between 2011 and 2024, financial account 
ownership increased by approximately 45 percentage points, reaching 81.1% in 
2021 and 87.1% in 2024. Digital payment participation reached 85.0%, indicating 
a narrowing gap between formal financial access and actual digital service usage.

Financial behaviour also diversified. The share of adults saving through formal 
institutions increased from 8.0% in 2014 to 37.7% in 2024, while borrowing rose 
from 19.7% to 32.8%. These trends show simultaneous growth in digital payments, 
formal savings, and credit access.

However, Global Findex indicators primarily reflect financial access and selected 
financial practices. Assessing digital transformation requires administrative 
transaction data capturing actual usage intensity and the shift from cash to non-
cash payments. National Bank statistics confirm this transition. In December 
2015, non-cash transactions represented 32.5% of card transactions by number 
and 13.4% by value, comprising 9.0 million payments worth KZT 120.0 billion. 
Cash withdrawals reached 18.7 million transactions worth KZT 776.1 billion. By 
2018–2019, the non-cash share increased from 64.7% to 76.1% by number and 
from 32.0% to 46.3% by value (National Bank of the Republic of Kazakhstan, 
2019).

These findings indicate a structural shift from formal financial access to regular 
digital payment use. Table 2 presents the dynamics of non-cash transactions in 
Kazakhstan from 2015 to 2025.
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Table 2 — The change in the role of non‑cash transactions in Kazakhstan in 2015–2025
Year Share of non‑cash transactions by 

quantity, %
Share of non‑cash transactions by 

volume, %
2015* 32,5 13,4
2018 64,7 32,0
2019 76,1 46,3
2020 90,6 68,0
2021 95,9 78,0
2022 97,1 82,9
2023 97,9 86,0
2024 98,1 86,6
2025 98,3 87,2
Note – for 2015, the structure of transactions for December is provided; for 2018–2025, annual 
indicators are given. The values for 2020–2025 were calculated by the authors based on the 
absolute number and volume of transactions—source: calculation based on data from the National 
Bank of the Republic of Kazakhstan. (Ұлттық Bank)

The data indicate a structural, rather than merely quantitative, transformation in 
Kazakhstan's payment behaviour. Between 2018 and 2025, the share of non‑cash 
transactions in the total number of card transactions increased from 64.7% to 
98.3%, and in the total volume - from 32.0% to 87.2%. This means the non‑cash 
payment model has effectively become the dominant way to use payment cards.

The most intensive phase of the transition to non‑cash payments occurred in 
2020–2022. In 2020, 2.878 billion non‑cash transactions worth 35.295 trillion 
tenge were carried out; in 2021, the number increased to 6.271 billion, and the 
volume  to 73.123 trillion tenge. In 2022, the corresponding indicators reached 
8.587 billion transactions and 103.788 trillion tenge. Thus, in just two years, 
the number of non‑cash transactions increased almost threefold, and their total 
volume increased by approximately 2.9 times (National Bank of the Republic of 
Kazakhstan, 2022).

This trend shows that the spread of non‑cash payments was accompanied not 
only by the вытеснение of cash withdrawal transactions but also by a significant 
expansion of the overall scale of card‑based activity. The growth in the number 
of transactions reflects how often the population uses payment instruments. In 
contrast, the increase in their value indicates that an ever‑greater share of everyday 
and large‑scale financial transactions is moving to the digital environment.

At the same time, analysing only the relative share of non‑cash payments 
does not allow for a full assessment of the scale of the changes that have taken 
place. To do so, it is necessary to consider the absolute number and volume of 
card transactions, since these indicators reflect the intensity of the population’s 
involvement in the digital financial infrastructure. In this regard, Table 3 presents 
the dynamics of card transaction volume in Kazakhstan for 2020–2025, allowing 
assessment of the expansion of transactional activity during the period of the most 
rapid development of digital financial services.
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Table 3 — Scale of card transactions in Kazakhstan, 2020–2025
Year Non-cash transactions, 

billion transactions
Volume of non-cash 
transactions, trillion tenge

Cash withdrawals, 
million operations

Volume of cash 
withdrawals, 
trillion tenge

2020 2,878 35,29 297,4 16,62
2021 6,271 73,12 271,1 20,59
2022 8,587 103,79 254,3 21,36
2023 11,317 141,92 241,1 23,05
2024 12,860 166,23 242,9 25,74
2025 13,989 188,41 236,5 27,62
Founder: The National Bank of the Republic of Kazakhstan was created. (National Bank)

In 2025, the number of non‑cash transactions increased by 8.8% compared 
to 2024, and their volume increased by 13.3%. At the same time, the number of 
cash withdrawal transactions decreased by 2.6%, although their monetary value 
increased by 7.3%. This multidirectional trend shows that, in terms of transaction 
volume, everyday payment behaviour in Kazakhstan has almost completely shifted 
to a non‑cash format. In contrast, cash transactions remain significant mainly for 
larger‑value transactions.

Significant changes are also observed in the infrastructure for using financial 
products. As of January 1, 2026, 84.59 million payment cards were in circulation, 
up from 81.37 million a year earlier, an increase of about 4.0%. At the same 
time, the number of actually used cards grew at a more moderate pace  - by 
approximately 3.4%. Remote banking services grew much faster: the number of 
active internet and mobile banking users rose from 25.91 million to 34.31 million, 
or by approximately 32.4% (National Bank of the Republic of Kazakhstan, 2026).

These indicators suggest that Kazakhstan’s financial sector has entered the next 
stage of digitalisation. If in the initial stages the expansion of financial inclusion 
was primarily associated with an increase in the number of bank accounts and 
payment cards, then by 2025 the main source of further growth will be the 
increased intensity of use of remote financial services by existing customers. In 
other words, the growth in digital activity significantly outpaces the expansion of 
the card infrastructure itself.

This circumstance requires a more detailed examination of which channels the 
population uses to carry out non‑cash transactions. An analysis of the transaction 
structure makes it possible to determine whether the growth of digital payments 
is driven primarily by traditional acquiring infrastructure or is increasingly driven 
by remote technologies - internet and mobile banking, mobile devices, and other 
digital payment methods.

In 2025, a significant portion of non‑cash card transactions was generated 
directly through remote channels, confirming a shift not only in scale but also in 
the technological model of using financial products. To assess the contribution 
of individual payment methods, Table 4 presents the structure of non‑cash card 
transactions by main channels.
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Table 4 — Structure of non-cash card transactions by main channels in 2025
Channel Number of 

operations, billion
Share by 
quantity, %

Volume, trillion 
tenge

Volume share, %

Internet/mobile banking 7,20 52,4 149,15 80,0
QR payments 3,79 27,6 19,22 10,3
POS terminals 2,76 20,1 17,91 9,6
Total 13,76 100,0 186,36 100,0
Note - the table characterises transactions according to the National Bank's relevant classification 
within the territory of the Republic of Kazakhstan; therefore, the total differs from the aggregate 
transactions on cards issued by Kazakhstani issuers in Kazakhstan and abroad. 
Source: calculation based on data from the National Bank of the Republic of Kazakhstan. 
(National Bank)

Internet and mobile banking account for slightly more than half of the total 
number of non‑cash card transactions, but about 80 % of their total value. This 
indicates that remote banking services are used not only for everyday payments 
but also for conducting relatively large financial transactions. QR payments show 
a different pattern: their share of transactions is noticeably higher than their share 
of total value. This ratio reflects the predominant use of QR instruments in mass 
retail payments, with a relatively small average transaction amount.

The results show that the digitalisation of financial behaviour in Kazakhstan is 
no longer limited to simply replacing cash transactions with card-based operations. 
A change is taking place in the very technological architecture of access to 
financial services: a significant portion of payment activity is being shifted from 
the physical terminal infrastructure to the mobile and internet environment. As a 
result, digital financial inclusion is increasingly determined not by the number of 
payment instruments issued, but by the actual intensity of use of remote channels, 
the frequency of transactions, and their value.

At the same time, nationwide indicators do not show how evenly this model 
of digital financial behaviour is distributed across the country. High aggregated 
values may coexist with significant interregional differences because of 
uneven concentrations of population and economic activity, the level of digital 
infrastructure development, the availability of financial institutions, and the 
intensity of remote banking use. Therefore, the next stage of the analysis assesses 
the territorial differentiation of digital financial inclusion.

To compare the regions, four indicators were used to characterise the actual 
involvement of the population in the digital financial system, and based on them, 
an integral index of digital financial inclusion was calculated - the Digital Financial 
Inclusion Index (DFII). Unlike the absolute number of issued bank cards, which 
largely depends on the region's population and does not reflect usage intensity, 
the selected indicators more accurately capture real digital financial activity. 
This approach identifies not only regions with the most developed payment 
infrastructure, but also territories where the practical use of digital financial 
products remains relatively limited.
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Table 5 presents the initial indicator values and the calculated integral DFII 
index for Kazakhstan's regions in 2025, enabling comparison of digital financial 
inclusion levels and assessment of existing territorial differentiation.

Table 5 — Indicators of digital financial inclusion for the regions of Kazakhstan, 2025
Region Non-cash 

transactions by 
volume, %

Used cards/
cards in 

circulation, 
%

POS per 
1000 used 

cards

Non-cash 
transactions per 

used card

DFII

Almaty city 91,05 51,17 31,37 572,02 77,60
Astana city 85,67 49,39 44,56 388,38 69,14
Almaty region 91,75 57,22 24,61 185,69 58,14
Atyrau region 85,39 50,34 33,13 286,38 53,37
Akmola region 81,81 52,02 37,21 198,03 49,67
Turkestan region 90,77 55,44 17,86 206,78 49,11
Ulytau region 79,42 56,92 26,95 224,85 45,89
Mangystau region 82,84 51,59 27,54 270,79 45,70
Aktobe region 83,04 49,49 30,84 262,62 45,41
West Kazakhstan region 83,72 49,28 29,26 241,41 43,23
Pavlodar region 77,84 51,28 33,90 217,92 41,39
Karaganda region 80,14 51,10 30,61 215,32 40,94
Kostanay region 77,59 50,36 36,15 196,83 40,51
Zhambyl region 82,11 49,41 27,44 250,05 40,11
Shymkent city 83,61 40,63 30,50 383,47 39,73
Zhetisu region 84,41 49,64 20,23 279,08 38,49
East Kazakhstan Region 77,87 48,99 32,76 197,80 35,70
Kyzylorda Region 83,29 46,48 23,33 245,59 33,14
Abay Region 78,75 50,10 24,92 209,04 31,88
North Kazakhstan 
Region

72,88 49,76 29,89 155,25 25,02

Note – DFII is a relative index within the set of 20 regions and is not an indicator of the 
population’s well‑being.
Source: calculated by the authors based on data from the National Bank of the Republic of 
Kazakhstan for 2025 (National Bank)

The range of DFII values is more than 52 points - from 25.02 to 77.60- which 
confirms the presence of significant spatial differentiation in digital financial 
inclusion, even in the context of the overall high level of payment digitalisation 
in the country.

The most pronounced transactional activity is characteristic of the largest cities. 
In Almaty, the number of non‑cash transactions reaches 572 per card; in Astana, it 
is about 388; and in Shymkent, it is 383. These values significantly exceed those 
of most regions and reflect a higher intensity of use of digital financial instruments 
in large urban agglomerations.

At the same time, a high share of non‑cash transactions is not always 
accompanied by a high density of physical payment infrastructure. For example, 
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in the Turkestan Region, non‑cash transactions account for 90.77% of card 
transactions by volume, while the density of POS terminals is only 17.86 per 1,000 
used cards. This suggests that the spread of mobile banking and QR payments 
partially reduces digital financial inclusion's dependence on traditional terminal 
infrastructure.

A similar trend is observed in the Almaty Region. Here, the share of cashless 
transactions is 91.75%, and the share of cards in use reaches 57.22%, but the 
number of transactions per card remains noticeably lower than in the largest cities. 
Consequently, a high level of digital inclusion can be achieved through various 
combinations of infrastructure and behavioural factors.

The results obtained allow us to preliminarily identify at least two models 
of high digital financial inclusion. The first is an infrastructure‑intensive urban 
model, characterised by a high frequency of transactions, a developed payment 
infrastructure, and active use of remote financial services. The second is based 
on broad cashless coverage with relatively lower transaction intensity and a more 
limited density of physical infrastructure.

When interpreting regional differences, it is necessary to consider the specifics 
of card transaction statistics. The data record the location and infrastructure of 
the transactions and do not always fully correspond to the cardholder’s place of 
permanent residence. The concentration of businesses, trade, financial organisations, 
and digital platforms in Almaty and other major cities may further increase the 
recorded transactional activity. In this regard, it is advisable to interpret the DFII 
primarily as a characteristic of the regional financial and payment ecosystem, 
rather than as an assessment of the population's digital activity in a specific region.

The identified heterogeneity of regional indicators shows that ranking based 
on the integral index alone is insufficient to reveal the internal structure of digital 
financial inclusion. Regions with similar DFII values may differ significantly in 
terms of the combination of individual components - the intensity of non‑cash 
transactions, the share of card usage, the level of non‑cash turnover, and the 
availability of payment infrastructure. To identify homogeneous groups of regions 
and determine typical models of digital financial behaviour, we also conducted a 
cluster analysis using four standardised indicators.

The clustering allowed us to group regions not based on a single aggregate value, 
but on the similarity of the full set of characteristics of digital financial activity. 
As a result, we identified four distinct profiles, reflecting different combinations of 
payment instrument use, transaction intensity, and infrastructural security.
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Table 6 — Results of the cluster analysis of the regions of Kazakhstan
Cluster Regions: Cashless 

turnover, 
%

Card 
activity, 
%

POS per 
1,000 
used 
cards

Tran-
sactions 
per card

I - high cashless 
orientation

Almaty, Turkestan 91,26 56,33 21,23 196,23

II - high‑intensity urban 
model

Almaty, Astana, Shymkent 86,78 47,07 35,48 447,96

III - moderate intensity 
with well‑developed 
physical infrastructure

Akmola, East Kazakhstan, 
Karaganda, Kostanay, Pavlodar, 
North Kazakhstan, Ulytau

78,22 51,49 32,50 200,86

IV - transitional 
balanced model

Aktobe, Atyrau, Zhambyl, 
West Kazakhstan, Kyzylorda, 
Mangystau, Zhetysu, Abay

82,94 49,54 27,09 255,62

Source: authors’ calculation using the k‑means method based on data from the National Bank of 
the Republic of Kazakhstan.

The first cluster is characterised by a very high share of non‑cash monetary 
turnover and a high ratio of cards in use to the total number of cards in circulation. 
At the same time, POS infrastructure density is relatively low. This configuration 
of indicators suggests that high digital financial activity can be achieved not by 
expanding the physical network of payment acceptance points, but by using remote 
and mobile channels.

The second cluster unites the three largest cities in the country. Its key feature 
is not the maximum number of payment cards as such, but the exceptionally 
high transaction intensity - on average, about 448 non‑cash transactions per used 
card. The result confirms the need to distinguish between financial access and 
actual digital use: the presence of a financial instrument creates the opportunity to 
participate in the financial system, but it does not reflect the frequency and depth 
of its practical application.

A relatively well‑developed physical payment infrastructure characterises the 
third cluster, but with a lower share of non‑cash turnover and lower transaction 
intensity. This indicates no direct correlation between the number of POS terminals 
and the intensity of digital financial service use. At the current level of payment 
system development, further mechanical expansion of the physical infrastructure 
is not necessarily accompanied by a proportional increase in users’ digital activity.

The fourth cluster occupies an intermediate position. In the regions in this cluster, 
digital financial products have already become widely распространёнными. 
However, the frequency and structure of their use still differ from the model 
characteristic of the largest urban centres. This allows us to consider this cluster 
as a group of territories where formal access to digital financial instruments has 
already been established. At the same time, their practical use can still intensify.

Thus, cluster analysis confirms the heterogeneity of mechanisms for fostering 
digital financial inclusion across Kazakhstan. Similar final levels of digitalisation 
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can emerge under various combinations of financial accessibility, physical payment 
infrastructure, and actual transactional activity. Consequently, measures to 
promote financial inclusion cannot be fully standardised for all territories. In some 
regions, the main reserve is to increase the intensity of use of existing financial 
instruments; in others, it is to expand the availability of remote services; and in 
areas with a fairly high level of basic digitalisation, financial literacy, security, 
and the population’s ability to effectively use more complex financial products are 
becoming increasingly important.

At the same time, clustering can identify typical combinations of characteristics. 
However, on its own, it does not show the extent to which individual characteristics 
of financial accessibility relate to differences in regions' actual digital activity. To 
test this relationship, we built a regression model as the next stage of the analysis. 
In this study, we use it as an exploratory analytical tool to assess whether traditional 
indicators of financial infrastructure accessibility can explain interregional 
differences in the intensity of use of digital financial products.

This approach is especially important given the previously identified 
discrepancy between the physical availability of payment infrastructure and actual 
transactional activity. If an increase in the number of cards or POS terminals 
does not lead to comparable growth in digital transactions, it suggests that the 
availability of financial instruments and the depth of their use are interrelated but 
not identical characteristics of financial inclusion. Regression analysis allows us 
to quantitatively test this assumption and determine the direction and statistical 
significance of the identified relationships.

Table 7 — Results of the interregional regression model
Variable Ratio Robastnaya st. error HC3 p-value
Constant −0,318 0,138 0,021
Share of non-cash transactions 0,244 0,193 0,206
Share of cards used −0,062 0,268 0,817
POS per 1,000 used cards −0,026 0,218 0,906
Largest city (Almaty, Astana, Shymkent) 2,117 1,178 0,072

The robust F-statistic of the model has p=0.110.
Source: authors’ calculation.

The regression model explains 78.9% of regional variation in transaction 
intensity, although the small sample limits statistical reliability. With robust 
standard errors, none of the main continuous variables is significant at the 5% 
level. The large-city indicator has a positive coefficient (β = 2.117; p = 0.072), 
suggesting weak evidence of higher transaction intensity in major urban centres 
without establishing causality.
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The absence of a significant independent relationship between POS terminal 
density and transaction intensity indicates that physical infrastructure alone cannot 
explain digital financial activity. Mobile banking, QR payments, digital platforms, 
and behavioural factors increasingly influence financial service usage. Thus, the 
hypothesis of a universal relationship between accessibility indicators and usage 
intensity is only partially supported, confirming the multidimensional nature of 
digital financial inclusion.

Four aspects determine the effectiveness of digital financial products. First, 
actual usage differs from formal availability: as of January 1, 2026, only 42.6 
million of 84.6 million issued payment cards were actively used. Second, regional 
transaction intensity per active card varies more than threefold, even excluding 
Almaty, reflecting differences in financial behaviour.

Third, although non-cash transactions accounted for 98.3% of card transactions 
by number in 2025, their share by value was 87.2%, indicating the continued 
importance of cash withdrawals, particularly for larger amounts. Fourth, active 
internet and mobile banking users increased by 32.4%, while POS terminals 
decreased by 5.3% and card-accepting retail establishments increased by 6.6%. 
These trends reflect a shift from physical payment infrastructure towards integrated 
digital financial ecosystems.

Consequently, financial inclusion effectiveness should be assessed through 
accessibility, actual usage, transaction intensity, digital convenience, and users' 
ability to meet financial needs. However, expanded digital access also increases 
exposure to credit, behavioural, and technological risks.

Consumer lending illustrates this contradiction. In 2025, loans to individuals 
increased by 19.8% to KZT 24.8 trillion, compared with 22.9% growth in 2024. 
Consumer loans rose by 21.0% to KZT 16.7 trillion. Meanwhile, unsecured 
consumer lending growth slowed from 29.3% to 14.5%, and new loan issuance 
growth declined from 22.6% to 6.1% (Agency of the Republic of Kazakhstan for 
Regulation and Development of the Financial Market, 2026).

These findings highlight the dual effects of digital inclusion: improved financial 
accessibility alongside potential increases in household debt and financial 
vulnerability. Therefore, assessments should consider both financial service usage 
and associated risks. Table 8 summarises the main risk categories, their empirical 
manifestations, and implications for sustainable financial inclusion.

Table 8 — Main groups of risks in digital financial inclusion
Risk group Empirical manifestation: Significance for financial inclusion:
Credit Loans to the population - 24.8 

trillion tenge; consumer loans - 16.7 
trillion tenge.

Credit availability can turn into 
excessive debt burden.

Portfolio quality 
risk

NPL90+ for the banking sector - 
3.6% as of the beginning of 2026.

Growth in credit use requires monitoring 
of the ability to service debt.

Fraudulent The Anti‑Fraud Centre registered 
80,871 incidents with signs of fraud.

An increase in digital turnover expands 
the potential attack surface.
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Behavioral Simplicity of remote payment and 
credit.

Impulsive spending and excessive 
borrowing are possible.

Digital literacy Need to recognise phishing, social 
engineering, and insecure channels.

Formal access does not guarantee safe 
use.

Data risk Transmission and processing 
of large volumes of personal 
information. Uneven distribution 
of skills and opportunities for using 
digital channels.

It requires a well‑developed data 
protection system and control over 
algorithmic decisions.

Digital exclusion Empirical manifestation: Part of the population may have an account 
but have limited access to services.

Source: compiled by the authors based on data from the ARRFR, the National Bank of the 
Republic of Kazakhstan, and the OECD. (Gosportal of the Republic of Kazakhstan)

Financial fraud represents a significant risk to digital financial inclusion. As of 
January 1, 2026, Kazakhstan's National Bank Anti-Fraud Centre recorded 80,871 
incidents involving suspected fraudulent transactions, blocked KZT 2.8 billion 
in suspicious operations, and facilitated the recovery of over KZT 0.5 billion for 
affected citizens (National Bank of the Republic of Kazakhstan, 2026). However, 
suspected incidents should not be equated with confirmed fraud when calculating 
its prevalence. These findings highlight the importance of transaction monitoring, 
consumer protection, and rapid response mechanisms.

Additional risks arise from insufficient digital financial literacy and uncontrolled 
borrowing. Although digital payments, short-term online loans, and Buy Now 
Pay Later services improve convenience and accessibility, they may encourage 
impulsive spending, excessive indebtedness, and exposure to fraud (OECD, 2025).

Therefore, effective digital financial inclusion should be assessed not only 
through financial accessibility and usage intensity but also through security, 
responsible borrowing, and economic benefits. Its fundamental objective is to 
improve users' financial well-being without disproportionately increasing debt 
burdens or financial vulnerability.

Discussion. The findings confirm that digitalisation has significantly expanded 
financial inclusion in Kazakhstan, consistent with Ozili (2018), Sahay et al. 
(2020), Aduba et al. (2023), and Basnayake et al. (2024). The country has shifted 
from basic financial access towards intensive digital service usage. With non-cash 
transactions exceeding 98% of card transactions by number and only approximately 
half of 84.6 million issued cards actively used, actual financial participation has 
become more informative than formal accessibility.

Regional disparities remain substantial. Almaty and Astana demonstrate high 
transaction intensity, while Almaty and Turkestan regions achieve significant 
non-cash activity despite relatively limited POS infrastructure. This supports the 
concept of digital leapfrogging, whereby mobile technologies compensate for 
traditional infrastructure constraints.

Exploratory regression found no statistically stable relationship between 
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POS terminal density and non-cash transaction frequency. Although the sample 
includes only 20 regions, this result reflects the growing importance of mobile and 
internet banking. Financial inclusion assessments should therefore consider digital 
connectivity, usage intensity, financial literacy, and consumer protection alongside 
physical infrastructure.

Digital financial expansion also generates risks, consistent with Cevik (2024), 
Elekdag et al. (2024), and Sant'Anna and Figueiredo (2024). Consumer lending 
improves access to financial resources but may increase over-indebtedness, while 
digital transactions create exposure to fraud and cybersecurity threats. Financial 
access should therefore be distinguished from financial well-being, which requires 
responsible product use and household financial resilience.

The study proposes an expanded conceptual framework:

The components reflect product availability, actual usage, practical benefits, 
resilience to financial shocks, and protection against digital and financial risks. 
This approach moves beyond conventional indicators based on account ownership 
and card issuance.

Practical implications. Kazakhstan should prioritise the quality and security of 
financial services rather than merely increasing user numbers. Regional policies 
should address differences in transaction intensity, digital infrastructure, and 
financial competencies. Priority measures include responsible digital lending, 
affordability assessments, fraud prevention, cybersecurity, and digital financial 
literacy. Monitoring should incorporate active users, service costs, household 
debt burdens, fraud incidents, and consumer protection indicators. Combining 
administrative statistics with representative surveys would improve regional 
assessments.

Limitations of the study. The Digital Financial Inclusion Index (DFII) 
measures relative regional differences rather than absolute financial well-being. 
Equal weighting of its four components is a normative choice that could be refined 
through PCA, entropy methods, or expert assessments. Regional transaction 
statistics do not always correspond to users' residence, particularly in Almaty and 
Astana.

The regression includes only 20 observations and does not establish causality. 
Global Findex 2025 reflects 2024 survey data, while National Bank statistics cover 
2025, preventing their direct combination into a single panel. Global Findex covers 
approximately 148,000 adults across 141 economies, including 1,000 observations 
for Kazakhstan requiring survey weights (World Bank, 2025). Finally, insufficient 
regional data on debt, fraud, and financial literacy prevent constructing a reliable 
regional Risk Index; these risks are therefore assessed separately at the national 
level.
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Conclusion. The study showed that financial inclusion in Kazakhstan has 
undergone a qualitative transformation over the past decade. If in the mid‑2010s 
the key indicator of the population’s inclusion in the financial system was the 
availability of payment cards and banking infrastructure, by 2025 the main focus 
shifted to the intensity of use of mobile services, cashless payments, and digital 
channels of interaction with financial organisations.

In 2025, the number of non‑cash transactions using payment cards issued 
by Kazakhstani issuers reached 13.99  billion, and their volume amounted to 
188.41  trillion tenge. Non-cash transactions accounted for 98.3% of the total 
number and 87.2% of the total monetary volume of card transactions. These 
indicators suggest that a digital model of everyday payments has effectively taken 
shape.

At the same time, digital financial inclusion is characterised by significant 
regional heterogeneity. The developed DFII ranges from 25.02 to 77.60 points, and 
cluster analysis has identified four distinct types of regional financial and payment 
ecosystems. This means a policy aimed at further developing financial inclusion 
uniformly across all regions will be less effective than a differentiated approach.

The analysis also showed that the number of issued cards is gradually losing 
its significance as an independent indicator of financial inclusion. The number of 
cards actually used, the intensity of non‑cash transactions, the spread of mobile 
banking, and the structure of payment channels are becoming more informative.

At the same time, the expansion of digital financial inclusion does not eliminate 
financial risks. The growth of loans to the population to 24.8 trillion tenge, the 
significant volume of consumer lending, and the registration of tens of thousands 
of transactions with signs of fraud indicate the need for a broader approach to 
assessing the results of digitalisation.

Therefore, it is advisable to consider the further development of financial 
inclusion in Kazakhstan through the concept of effective and secure digital 
financial inclusion, in which access to a financial product is complemented by its 
regular and rational use, the user’s financial stability, the protection of their data, 
and the ability to manage credit and digital risks.

The study's main scientific conclusion is that expanding digital access is not the 
outcome of financial inclusion. At the mature stage of digitalisation, the key factor 
becomes the relationship between accessibility, intensity of use, the product's 
economic utility, and the risk the user takes. This transition from a quantitative 
to a qualitative understanding of financial inclusion appears to be the most 
relevant direction for further research into the financial behaviour of Kazakhstan's 
population.
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