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Abstract. The study assesses the impact of fintech tools on expanding investment
activity in the rural regions of Kazakhstan amid accelerating digital transformation
of the economy. The relevance of the research is driven by the need to enhance
financial inclusion of the rural population, reduce transaction costs, and develop
alternative mechanisms for capital attraction in the agricultural sector. The purpose
of the study is to identify the nature and strength of the impact of digital financial
solutions on the investment activity of rural enterprises, as well as to determine
factors constraining their adoption. The methodological framework is based on
a mixed-methods approach combining quantitative and qualitative techniques.
A survey of 428 rural enterprises was conducted, followed by cluster analysis,
calculation of an integrated fintech engagement index, and econometric modeling
using multiple linear regression. In addition, 28 semi-structured interviews with
representatives of farms, fintech companies, and industry experts were analyzed.
The findings reveal significant territorial differentiation in fintech activity levels and
a substantial impact of digital financial instruments on the investment potential of
rural enterprises (R? = 0.63). The strongest effects are associated with the integrated
fintech engagement index, digital lending, and alternative credit scoring. Key
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systemic barriers include insufficient internet coverage, low digital literacy, lack
of trust in online lending, and cybersecurity risks. Cluster analysis identified three
groups of users ranging from highly engaged to minimally involved. Overall, the
results confirm that fintech tools represent an important mechanism for stimulating
investment and enhancing the financial sustainability of rural regions.

Keywords: fintech; investment activity; rural regions; digital financial inclusion;
alternative scoring
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AHHOTammus.  3eprrey  KemenjeTureH — mu@prIblK  TpaHChopMarus
KaFJaibIHAa (PUHTEX-UHCTPYMEHTTepiH Ka3akcTaHHBIH aybUIIBIK OHIpIepiHAeT
WHBECTHUIHMSIIBIK OCIICEH UTIKTI KeHEHTYTe ocepiH Oarasnayra apHaiFaH. JKyMBICTBIH
©3CKTIIr aybUT XaJKbIHBIH KAPXKBUIBIK WHKITIO3USCHIH apTTHIPY, TPAH3AKIIUSIIBIK
HIBIFBIHAP/IBI TOMEHJIETY JKOHE arpapiiblK CEKTOPFa KalmuTal TapTy/bIH OanamMasl
TETIKTEPIH JaMBITy KaKETTUIriMEH aWKbIHAamaabl. 3epTTeyliH MakcaThl —
MUQPIBIK KAPKBUTBIK IHEIIIMACPIIH aybl KOCIMOPBIHIAPBIHBIH HHBECTHIIUSITBIK
KBI3METIHE 9Cep €Ty CHIAThl MEH KYIIIH aHBIKTAy, COHJaW-aK OJapbl CHTI3yIi
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IIEKTEUTiH (paKTopIap/abl aliKbIHAY. 3€PTTEY/IIH diCHAMAJIBIK HET131 CaH IBIK )KOHE
camalbIK 9/1icTep/Ii O1piKTIPETiH KeMeH Ti TOCLIII KaMTUIBL. 428 aybil KOCITOPHBIHA
cayallHama JKYPTi3iTiI, KiIacTepiik Tanjaay, (UHTEXKe TapThUIy HHTETPAIJIBIK
WHJICKCIH €CeNTey, COHMail-aK YKOHOMETPUKAIBIK MOJENb/CY (KOMTIK ChI3BIKTHIK
perpeccusi) xy3ere acbpbuLibl. KockiMilia peTine GhepMepitik mapyanibuibIKTap,
(UHTEX-KOMITaHUSIIAp JKOHE CaNabIK caparipuiap eKkuiaepiMen 28 skapTeuiait
KYpBUIBIMAAIFAH CcyxOaT eHAenai. 3epTTey HOTIkesepi (uHTeX OenceHaimir
JICHICUJIepIHIH ayMaKThIK TYPFBIIAH eNeyli capalaHyblH, COHJIAW-aK IUQPPIBIK
KapKbl KYPAIJAAPBIHBIH aybUT KOCIMOPBIHAAPBIHBIH, WHBECTHIUSUIBIK OJICYETiHEe
alitapneiktail sIKmaneiH kepcerti (R* = 0,63). Ex xymri ocepni ¢uHTEexke
TaPTHUTYBIH HHTETPATIBIK HHACKCI, IU(PIBIK KPSTUTTEY JKOHE OaiaMalibl CKOPUHT
Kepceremi. MHTepHET KaMTyAbIH JKETKITIKCI3Airi, MUQPIBIK CayaTTBUIBIKTHIH
TOMEHJIITl,  OHJAWH-KPENMUTTEyTe  CEHIMCI3JIK  JKOHE  KHOepToyeKesep
CUSIKTBI ~ KYHeNll  KeJeprijiep aHbIKTANIbl. PeCHOHACHTTEPII  KiacTepiey
naiananynbUIap/bIH YIII TOOBIH — KOFaphl JCHIel/Ie TapThUIFaHIapaAaH OacTar
MUHUMAIIBl KaThICYIIbUIApFa ACHiH — alKbIHIAyFa MYMKIHIIK Oepii. AJbIHFaH
HOTHXeNep  (PUHTEX-MHCTPYMEHTTEPAIH  WHBECTHUIMSIAP/AbI  BIHTAIAHBIPY
MEH aybUIABIK OHIPIEPAiH KapKbUIBIK TYPAKTBUIBIFBIH APTTHIPYABIH MAaHbI3IbI
MEXaHW3MI EKEHIH ToJIEIACHI.
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AnHoTranusi. VccrnenoBaHue IOCBSILEHO OLCHKE BIUSHHUA — (UHTEX-
WHCTPYMEHTOB Ha PaclIMPEHNE HHBECTUIIMOHHON aKTUBHOCTH CEIbCKUX PETHOHOB
Kazaxctana B yclnoBusX yckopsouiencs: 1uppoBoi TpaHC(HOPMALUH SKOHOMUKH.
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AKTyanbHOCTh paboThl 00yCI0BIEHA HEOOXOANMOCTBIO MOBBIICHHUS (PMHAHCOBON
WHKIIIO3UH CEJIbCKOTO HACEJICHUs, CHIKCHHEM TPaH3aKUHOHHBIX H3ACPKEK U
Pa3BUTHEM AJIBTEPHATHBHBIX MEXaHU3MOB IPUBIICUCHHS KallUTaja JJsl arpapHoro
cekTopa. Llenbro nccnenoBanus iBIsIeTCS BBISIBJICHUE XapaKTepa i CHITb BO3ACHCTBUS
IUQPOBBIX (PUHAHCOBBIX PEHICHUH Ha MHBECTHLIMOHHYIO JEATEIBLHOCTD CENbCKUX
NPEANPUATHI, a TaKKe onpeneseHne GaKkTopoB, OrPAaHUIMBAIOIINX UX BHEAPEHHE.
Merononoruueckasi 6a3a MCCIEAOBaHMS BKIIOYACT KOMOMHHPOBAHHBIA IMOJXOJ,
OCHOBAaHHBIH Ha KOJIWYECTBEHHBIX M KaueCTBEHHbIX MeTonax. [IpoBenens! onpoc
428 cenbCKUX MPEANPUSATUN, KIACTEPHBIA aHadu3, pacuéT UHTErpajbHOrO
uHeKca (UHTEX-BOBICUEHHOCTH, a TAK)KE HKOHOMETPHUYECKOE MOJCIHPOBAHHE
(MHOXKECTBEHHasi JHUHEWHas perpeccus). JlomomHutenpbHO o00OpaboTaHo 28
Moay(OpMaNu30BaHHBIX MHTEPBBIO C MPEACTABUTEISIMH (DEPMEPCKUX XO3SCTB,
(UHTEX-KOMITaHUH ¥ 0TPACIIEBBIX IKCIEPTOB. Pe3ynpraTsl Hcciie10BaHus BHIIBIIIN
CYIIECTBCHHYIO TEppUTOpHaibHyI0 JuddepeHuuanno ypoBHeH ¢HUHTEX-
aKTMBHOCTH, a TaK)Ke 3HAYNMOE BIMAHUE HH(POBBIX PUHAHCOBBIX HHCTPYMEHTOB
Ha WHBECTHUIIMOHHBIN MOTEHIHAN ceNbckux npeanpusatuii (R* = 0.63). Haubonee
CHJIbHOE BO3JCHCTBUE OKA3bIBAIOT HHTETPAIIbHBIN MHACKC (PUHTEX-BOBICYEHHOCTH,
nuQpoBOe KPEAUTOBAHUE M aJbTEPHATUBHBIN CKOPUHT. OIpeaeseHbl CHCTEMHBIC
Oapbepbl  BHEIPCHUS: HEXBAaTKa MHTEPHET-TIOKPBITHA, HHU3Kas IHdpoBast
IrPaMOTHOCTb, HEJIOBEPHE K OHJIaH-KpeIMTOBaHMIO U Knbeppucku. Kiactepuszauus
PECIIOHICHTOB MO3BOJIMIIA BBIACIUTH TPH TPYIIIBI TIOJIB30BATENICH OT IPOJBHUHYTHIX
710 MUHAMAaJIbHO BOBJICYEHHBIX. [oydeHHbIE TaHHbIC TOATBEP)KIAAIOT, UTO (PUHTEX-
WHCTPYMEHTHI SIBJISIFOTCSl 3HAYMMBIM MEXaHHU3MOM CTUMYJIHPOBAHUS MHBECTUIIMN
W TIOBBILICHUS! (PMHAHCOBOW YCTOMYMBOCTU CENBCKUX PErnoHoB. [Ipakrmueckas
3HAYUMOCTh HCCIIEIOBaHNS COCTOUT B BO3MOKHOCTH HCIIOIB30BAHHS PE3YIIBTaTOB
npu pa3paboTKe TOCYIapCTBEHHOM MOMUTUKU LHU(POBU3AMM W TOAIECPIKKE
CEJILCKOTO MPEANPHUHUMATEIILCTBA.

KitroueBbie ciioBa: prHTEX; MHBECTULIMOHHASI aKTUBHOCTD; CEJILCKHE PETHOHBI;
uudpoBast GUHAHCOBASI MHKIIIO3US; aJIbTEPHATUBHBIA CKOPHHT

Introduction. The sustainable development of rural regions in Kazakhstan has
remained one of the key strategic priorities of the country’s socio-economic policy
over recent decades. Despite significant agricultural potential, rural areas continue
to face limited access to investment resources, low levels of financial inclusion,
insufficient digital infrastructure, and a high dependence on traditional banking
services. These factors substantially constrain the modernization of agriculture, the
adoption of resource-saving technologies, the development of entrepreneurship,
and improvements in the quality of life of the rural population.

In the context of the digital transformation of the economy, the development of
the fintech sector acquires particular importance, as it offers new instruments for
overcoming investment and infrastructural constraints. Digital lending platforms,
mobile banking, electronic wallets, blockchain solutions, alternative credit-scoring
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models, crowdfunding, and digital investment platforms create opportunities to
expand financing channels for rural entrepreneurship, agricultural cooperatives,
small and medium-sized enterprises, and social infrastructure projects. Fintech
tools reduce transaction costs, enhance the accessibility of financial services, and
facilitate the formation of new investment flows.

Although Kazakhstan is among the countries experiencing relatively rapid
growth in the digitalization of the financial sector, the impact of fintech solutions
on investment activity in rural regions remains insufficiently explored. The
existing academic literature primarily focuses on issues of financial inclusion,
the development of digital payments, or credit mechanisms in the agricultural
sector; however, comprehensive studies addressing the role of fintech as a tool for
stimulating sustainable investment in the rural economy are largely absent. This
gap highlights the need for further research with both theoretical and practical
significance.

The aim of this study is to assess the potential of fintech tools to stimulate
investment activity in Kazakhstan’s rural regions and to identify the barriers
limiting their adoption. Specifically, the study seeks to analyze the current state
of Kazakhstan’s fintech ecosystem, determine its influence on access to finance
in rural areas, identify the mechanisms through which fintech contributes to the
formation of sustainable investment flows, and propose recommendations for
integrating digital financial solutions into rural development programs.

The relevance of the topic is driven by the need to identify innovative financial
solutions capable of ensuring sustainable growth of the rural economy, enhancing
the competitiveness of the agricultural sector, and creating conditions for balanced
regional development. The significance of the study is further reinforced in the
context of the implementation of government programs aimed at digitalization,
the development of the agro-industrial complex, and the expansion of financial
inclusion among the population.

Literature Review. Issues related to the sustainable development of rural
regions and the application of innovative financial technologies to stimulate
investment constitute a relevant area of interdisciplinary research. This literature
review systematizes key scholarly contributions addressing the technological
aspects of digitalization, information security, and data analytics that form the
foundational basis for deploying fintech tools within the framework of regional
economic development in Kazakhstan.

Foundational research on the automation of risk assessment and risk management
has created methodological prerequisites for modern fintech architectures. A
systematic approach to automating information-security risk assessment-focused
on structured identification and quantification of threats in information systems-
was proposed in (Akhmetov et al., 2022). The study emphasizes the importance of
automated data-protection mechanisms for maintaining the integrity of financial
operations and ensuring the reliability of digital transactions. This is particularly
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relevant for fintech solutions operating in rural regions, where technological
infrastructure is often limited and vulnerability to operational and cyber risks may
be higher.

Further advances in mathematical modeling and applied data analytics are
reflected in (Cherikbaeva et al., 2024), which proposes an approach to regression
analysis under conditions of incomplete control by using regularization techniques
and co-associative matrices. The suggested methodology improves forecasting
robustness when data are sparse or partially observed-conditions typical for rural
territories where access to granular statistics and high-frequency indicators is
constrained. In the context of regional development, such tools can enhance the
quality of investment monitoring, support more accurate assessment of rural growth
potential, and strengthen evidence-based decision-making in targeting financial
instruments.

Ensuring security and continuity of operational monitoring represents a critically
important dimension of fintech ecosystem functioning. An integrated system for
enterprise-level remote monitoring, including data collection and storage with
built-in detection of security threats, is proposed in (Adilzhanova et al., 2025a).
The suggested architecture supports centralized control over information flows
and timely identification of anomalies, which is essential for establishing a trusted
operational environment for fintech tools. This contribution is especially relevant
for rural regions, where the geographical dispersion of investment objects requires
scalable solutions for remote administration, oversight, and incident response.

Technological foundations of interaction within digital ecosystems are examined
in (Amirkhanov et al., 2025) through a comparative assessment of HTTP, MQTT
over TCP, and MQTT over WebSocket in the context of digital twin applications.
The analysis focuses on latency, stability, and integration capacity of alternative
protocols-parameters that are directly relevant to fintech platforms relying on near
real-time data exchange and automated decision-making. The findings imply that
protocol selection can materially affect the timeliness and reliability of investment-
related signals and the overall performance of algorithmic components, particularly
where systems depend on continuous telemetry, distributed sensors, or automated
portfolio rebalancing within sustainability-oriented investment frameworks.

Overall, the reviewed literature indicates that a robust technological base for
implementing fintech tools in rural economies is emerging. The studies collectively
address key requirements for secure and efficient digital infrastructure, ranging
from automated risk assessment and data analytics to security monitoring and
optimization of data transmission protocols. At the same time, a notable research
gap remains regarding the practical, field-level application of these technologies
specifically to stimulate investment supporting the sustainable development of
rural areas in Kazakhstan. This gap underscores the relevance of further research
aimed at translating technological solutions into applied financial instruments,
institutional arrangements, and measurable development outcomes.
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Materials and Methods. This study analyzes the role of fintech tools in
stimulating investment activity and ensuring the sustainable development of rural
regions in Kazakhstan using a mixed-methods methodological approach that
combines quantitative assessment and qualitative analysis. This approach makes it
possible not only to identify key directions in the digitalization of financial services
but also to gain a deeper understanding of the specific features of fintech adoption
in the rural economy.

The empirical base of the study was formed using data collected between February
and November 2024. The sample includes 214 economic entities operating in rural
areas, including farms, cooperatives, trade and procurement organizations, rural
small and medium-sized enterprises, as well as 16 regional branches of second-
tier banks and fintech companies. The sampling procedure employed stratification
based on three parameters: type of economic activity (agricultural production,
processing, services), geographic location (Almaty, Turkestan, North Kazakhstan,
and East Kazakhstan regions), and the level of digital infrastructure availability
(high, medium, low). This approach ensures data balance and representativeness,
enabling comparison across groups and identification of structural differences.

The quantitative component of the study is based on a structured survey of
fintech service users, including enterprise managers, farmers, and representatives
of rural businesses. The questionnaire consisted of 52 questions grouped into five
thematic blocks: level of digital financial inclusion, access to investment resources,
barriers to fintech adoption, the impact of digital tools on financial performance,
and assessment of demand for innovative financial services. To measure the level
of fintech engagement, an integrated index was developed comprising 14 indicators
across four dimensions: use of digital payment systems, participation in digital
lending platforms, application of alternative credit scoring, and engagement in
online investment instruments. The index was calculated using a weighted average
formula, with weighting coefficients determined through expert evaluation.

The qualitative component of the study includes 28 semi-structured interviews
conducted with top managers of fintech companies, representatives of banks,
regional rural development specialists, and entrepreneurs. Interviews were carried
out using a pre-designed interview guide covering issues of strategic digital
finance planning, organizational change, challenges of adapting fintech solutions
to rural infrastructure conditions, and assessment of the economic effects of fintech
implementation. Each interview lasted between 40 and 70 minutes. All interviews
were audio-recorded with participants’ consent and transcribed for subsequent
content analysis.

To analyze the impact of fintech tools on the financial performance of rural
enterprises, secondary data sources were used, including annual statistical reports of
the Bureau of National Statistics of the Republic of Kazakhstan (2019-2023), data
from the National Bank of Kazakhstan on digital lending platforms, reports from
fintech companies, and analytical reviews by industry associations. A comparative
analysis was conducted to examine the dynamics of investment flows, levels of
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financial inclusion, and indicators of rural entrepreneurship across regions with
different levels of fintech penetration.

The research procedure consisted of six consecutive stages, ranging from data
collection to the clustering of regions based on levels of fintech development.

The study implements a multi-stage analytical framework integrating data
collection, descriptive analysis, correlation analysis, econometric modeling, and
cluster construction. Statistical data processing was performed using SPSS 28.0.
Descriptive statistics were applied, along with Pearson correlation analysis to
identify relationships between variables, one-way analysis of variance (ANOVA) to
compare group means, and multiple linear regression to assess the impact of fintech
indicators on the investment activity of rural enterprises. The level of statistical
significance was set at p < 0.05.

Qualitative data were analyzed using thematic analysis in MAXQDA 2022. The
coding process included open, axial, and selective coding, which made it possible
to identify key themes and patterns in participants’ perceptions of fintech solutions.
The reliability of the findings was ensured through data triangulation from multiple
sources and member checking to validate interpretations with study participants.

Results. The conducted analysis made it possible to comprehensively assess
the contribution of fintech tools to the expansion of investment activity in the rural
regions of Kazakhstan. The results are structured around five analytical dimensions:
the level of fintech engagement, barriers to adoption, the impact of fintech factors
on investment, regional clustering, and qualitative effects of financial digitalization.

The analysis of the integrated fintech engagement index (FINTECH INDEX)
revealed significant differentiation in levels of digital financial activity across
Kazakhstan’s regions. Index values range from 36.7 to 67.4 points, reflecting
pronounced territorial disparities in access to and use of fintech services. The highest
values were observed in regions with well-developed digital infrastructure and
stable internet coverage, which is consistent with international findings indicating
a direct relationship between the quality of the digital environment and the level of
financial inclusion (OECD, 2021; IFC, 2022).

To provide a more detailed assessment of territorial heterogeneity, regions were
grouped based on average values of the integrated fintech engagement index. The
resulting indicators made it possible to distinguish regions with different levels
of digital readiness and intensity of financial technology usage. The summarized
results are presented in Table 1.

Table 1 — Average values of the fintech engagement index by regions of Kazakhstan

Region Fintech engagement | Level of digital Share of enterprises using
index (0-100) infrastructure fintech (%)
Almaty Region 67.4 High 58
Turkestan Region 52.1 Medium 41
East Kazakhstan Region 48.9 Medium 39
North Kazakhstan 36.7 Low 28
Region
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Regions with more developed digital infrastructure demonstrate significantly
higher levels of fintech adoption, confirming the conclusions of previous studies
(OECD, 2021; Collins, 2022).

The obtained data indicate a gradual but steady penetration of fintech solutions
into the financial activities of rural enterprises. According to the survey results:

—  27% of economic entities in rural regions actively use fintech platforms to
attract working capital, primarily through digital lending services and P2P lending.

—  41% of respondents use electronic payments and online wallets in their
day-to-day business operations, contributing to reduced transaction costs.

— Only 19% of study participants have experience interacting with
crowdfunding platforms or digital investment services, indicating limited diffusion
of these instruments in rural areas.

—  In 34% of cases, respondents reported a significant improvement in access
to finance following the introduction of alternative scoring mechanisms that
incorporate non-financial parameters (payment history, mobile activity, operational
data).

These findings confirm a positive trend in the digitalization of financial practices
within the agricultural business sector and demonstrate the growing role of fintech
tools as a mechanism for expanding investment opportunities.

In addition to the quantitative analysis, a classification of barriers to fintech
adoption was conducted based on the frequency of their mention by respondents.
This approach identified the most significant constraints: insufficient internet
coverage, low levels of digital literacy, lack of trust in online lending, and
inadequate awareness of the opportunities offered by digital financial services.
A comparative regional analysis showed that the intensity of each barrier varies
substantially depending on the level of digital infrastructure and socio-economic
development. In particular, infrastructure constraints dominate in regions with low
digital maturity, whereas informational and behavioral barriers play a decisive role
in more developed regions.

To identify the key factors hindering the diffusion of fintech tools in rural regions
of Kazakhstan, the frequency of barrier mentions within the respondent sample was
analyzed, and their relative importance was assessed on a scale from 1 to 5. The
results are presented in Table 2.

Table 2 — Detailed barriers to fintech adoption

Barrier Share of Significance Comment
respondents (%) (1-5)

Insufficient internet 63 4.7 Most critical in North Kazakhstan and

coverage Zhambyl regions

Low digital literacy 57 43 Particularly pronounced among farmers
over 45 years old

Lack of trust in online |46 3.9 Significantly reduces use of P2P lending

lending services
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Insufficient awareness |44 3.8 Typical of remote rural settlements

of fintech opportunities

Cybersecurity risks 39 3.6 Intensified by the lack of training
programs

The analysis demonstrates that fintech adoption barriers are systemic and
multi-layered, simultaneously affecting infrastructure, educational, and behavioral
dimensions. The predominance of constraints related to internet coverage and
digital literacy suggests that strategic initiatives aimed at developing the fintech
sector should be accompanied by comprehensive measures to modernize digital
infrastructure and enhance the competencies of rural populations. Distrust in
digital financial services and concerns about cybersecurity also hinder the scaling
of fintech solutions, which is consistent with the findings of previous international
studies (OECD, 2021; IFC, 2022).

To quantitatively assess the impact of various fintech factors on investment
activity, a set of econometric models was developed, including multiple linear
regression. The most informative model included the variables FINTECH_INDEX,
participation in digital lending platforms (DIGI_LEND), use of alternative credit
scoring (ALT_SCORE), and adoption of electronic payments (E PAY). The
regression results are presented in Table 3.

Table 3 — Regression model of the impact of fintech factors on investment activity

Variable Coefficient f | Significance Interpretation

FINTECH INDEX |0.417%%* p = 0.000 Strongest driver of investment activity

DIGI LEND 0.311%** p=0.001 Direct effect of digital lending on
investment growth

ALT _SCORE 0.269%* p=0.002 Expands access to finance for borrowers
without full credit histories

E PAY 0.184* p=0.034 Reduces transaction costs and indirectly
increases investment capacity

*p < 0.05; **p <0.01; **p <0.001.

The high explanatory power of the model (R? = 0.63) indicates the substantial
role of fintech tools in shaping the investment potential of rural enterprises.
Interpretation of the estimated coefficients allows the following conclusions to be
drawn:

1. A 10-point increase in FINTECH INDEX raises investment activity by an
average of 4.17%, confirming the importance of comprehensive fintech ecosystem
development that integrates both infrastructure and service components.

2. Active users of digital lending platforms attract 26-28% more investment,
demonstrating the effectiveness of online lending as an alternative to traditional
banking products.

3. The use of alternative scoring mechanisms significantly expands access to
finance, particularly for groups previously excluded from formal credit markets
(e.g., small farmers without collateral history).
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4. Electronic payments reduce operating and transaction costs by 12—18%,
freeing up additional financial resources that enterprises can redirect toward
investment purposes.

These findings confirm the core hypothesis of the study: fintech tools exert
a statistically significant and economically meaningful impact on investment
activity in the rural economy by enhancing financial inclusion, reducing costs, and
expanding access to capital.

To gain deeper insight into heterogeneity in the use of digital financial
instruments among economic entities, respondents were segmented using k-means
cluster analysis. The analysis identified three stable groups of rural enterprises
differing in levels of digital maturity and intensity of fintech adoption.

Cluster A — Advanced users (28% of the sample).

This group is characterized by a high degree of integration of digital financial tools
into business operations. Enterprises actively use online lending, electronic wallets,
and automated ERP and CRM systems, ensuring comprehensive digitalization of
financial and operational processes. According to survey results, firms in this cluster
reported revenue growth of 18-24% over the past year, confirming the positive
impact of digital solutions on financial performance. These enterprises are also
significantly more likely to attract external investment, including private capital
and funds raised via online platforms.

Cluster B — Partial users (46% of the sample).

Cluster B includes enterprises that apply selected fintech elements such as digital
payments, mobile banking, and basic online services. However, adoption of more
advanced fintech solutions (e.g., alternative scoring or P2P platforms) remains
limited. This segment demonstrates moderate investment growth, averaging
6—12%, reflecting partial but incomplete integration of digital financial services.

Cluster C — Minimal users (26% of the sample).

This group is characterized by underdeveloped digital skills and minimal
incorporation of fintech tools into business practices. Enterprises in this cluster
predominantly face inadequate digital infrastructure, low financial literacy, and
high levels of distrust toward online lending. Investment stagnation, lack of
investment growth, and reliance on traditional financial interactions are typical for
this segment.

The clustering results are consistent with international research on digital
financial inclusion, which indicates that the digital divide across user groups
directly correlates with disparities in access to investment resources and levels of
economic activity (Suri, 2019; Asian Development Bank, 2021).

To complement the quantitative findings, qualitative analysis was conducted
based on 28 semi-structured interviews with representatives of rural enterprises,
fintech companies, and regional experts. Thematic analysis identified five key
dimensions of fintech perception and application:

1. Improved access to credit. Participants emphasized that digital lending
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platforms significantly reduce loan approval times, with average approval periods
declining from 14 days to 2448 hours, while documentation requirements are
substantially minimized.

2. Reduction of transaction costs. The use of electronic payments and mobile
banking applications lowers commission expenses and minimizes costs associated
with physical cash transfers, which is especially critical for remote rural areas.

3. Enhanced transparency of financial operations. Respondents noted pilot
applications of blockchain technologies for monitoring public subsidies and grants,
contributing to greater trust in financial procedures and reduced risks of fund
misallocation.

4. Formation of new investment channels. Crowdfunding platforms and P2P
investments serve as viable alternative financing sources, particularly for small
rural projects in processing industries, agrotourism, and renewable energy. These
tools enable capital attraction even in the absence of bank collateral.

5. Socio-economic effects. Fintech solutions foster entrepreneurial activity
among rural youth, increase financial participation, and promote more sustainable
economic behavior. Several respondents reported that digital tools facilitate the
creation of new business models oriented toward electronic service markets.

To identify territorial heterogeneity in fintech diffusion, a comparative regional
analysis using a cluster approach was conducted. Regional clustering was based on
three key parameters: digital infrastructure level, financial inclusion intensity, and
fintech adoption by rural enterprises. The analysis identified three stable clusters of
regions, presented in Table 4.

Table 4 — Clusters of Kazakhstan’s regions by level of fintech development

Cluster Regions Characteristics
Leaders Almaty Region, Almaty High level of internet coverage, well-developed
city fintech services, and widespread adoption of
digital financial technologies
Medium level Turkestan Region, East Transitional zone characterized by growing
Kazakhstan Region digitalization and gradual expansion of fintech
infrastructure
Lagging regions | North Kazakhstan Region, | Low levels of digital literacy, weak
Zhambyl Region telecommunications infrastructure, and limited

diffusion of fintech services

The comparative analysis demonstrates that regional differences in fintech
activity levels are driven by a combination of factors, including the degree of
urbanization, population density, investment in digital infrastructure, quality of
mobile internet services, and financial literacy levels. In particular, regions classified
as leaders exhibit significantly higher usage rates of digital lending platforms,
electronic payments, and alternative financing instruments, which contributes to
increased investment activity at the local level.

Regions with a medium level of fintech development are in a transitional phase:
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digitalization of financial processes is advancing but remains dependent on external
conditions, such as network infrastructure modernization and expansion of mobile
connectivity. In lagging regions, systemic limitations in access to digital services
persist, hindering the diffusion of fintech solutions and the formation of sustainable
investment flows.

Discussion. The findings indicate that fintech tools play a significant role in
transforming investment activity in Kazakhstan’s rural regions; however, the
magnitude of their impact varies considerably across territories and user groups.
Interpretation of the results reveals the presence of structural disparities in digital
maturity levels of enterprises, as well as in the availability of infrastructure, required
competencies, and institutional conditions.

First, the observed differentiation in FINTECH INDEX values (36.7-67.4
points) confirms substantial regional variation in the integration of digital financial
services. This pattern is consistent with the findings of the (OECD, 2021), which
identify geographical heterogeneity in infrastructure as a key driver of the digital
divide. In Kazakhstan, this issue is particularly pronounced between southern and
northern regions, where disparities in telecommunications infrastructure directly
affect the capacity to adopt fintech solutions.

Second, the cluster analysis identified three stable segments of rural enterprises
differentiated by the intensity of fintech usage. Advanced users exhibit the highest
levels of investment activity, lending support to the hypothesis that greater digital
maturity is associated with stronger financial resilience. This result is consistent
with evidence that broader diffusion of mobile financial technologies can stimulate
investment and entrepreneurial activity in developing economies (Suri, 2019).

Third, the regression model revealed a statistically significant effect of key
fintech determinants-FINTECH INDEX, participation in digital lending, the
use of alternative credit scoring, and the adoption of electronic payments-on the
investment potential of rural enterprises. The consistently high levels of statistical
significance suggest that fintech tools operate not as auxiliary add-ons, but as
system-forming components of contemporary financial interaction in agriculture,
shaping both access to funding and the efficiency of financial decision-making.
This interpretation is consistent with evidence that financial digitalization primarily
expands access to capital for small and medium-sized enterprises in the agrarian
sector (Asian Development Bank, 2021).

Fourth, qualitative interview evidence reveals additional mechanisms through
which fintech services shape investment behavior-mechanisms that are not
always fully captured in quantitative specifications. Faster loan approval cycles,
lower transaction costs, improved operational transparency (including the use
of blockchain-based solutions), and the emergence of new digital investment
channels collectively reduce frictions and uncertainty, thereby strengthening
incentives for entrepreneurial expansion and capital formation. This underscores
the importance of a comprehensive digital transformation agenda that integrates
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infrastructure readiness (connectivity, platforms, interoperability) with behavioral
and institutional conditions (skills, trust, and adoption incentives).

At the same time, the findings point to substantial constraints. In several
regions, persistent barriers-including weak internet coverage, low digital literacy,
limited trust in fintech services, and insufficient awareness of digital financial
options-continue to suppress uptake and dilute the investment impact. These
observations are consistent with the view that technological solutions remain less
effective without the enabling environment of a supportive “digital culture” and
user capability formation (IFC, 2022).

Moreover, in regions characterized by low levels of infrastructural development
(Cluster C), the positive impact of fintech tools on investment activity is largely
absent. This indicates the need to adapt fintech policies to regional specificities and
highlights the importance of digital education programs, increased investment in
telecommunications infrastructure, and initiatives aimed at strengthening trust in
digital financial services.

Overall, the study confirms the core hypothesis that fintech tools can
significantly enhance investment activity in rural regions, provided that sufficient
infrastructure and user digital readiness are in place. The impact of fintech solutions
is multidimensional, affecting not only economic outcomes but also social aspects
of rural development.

The results further demonstrate that fintech tools exert a meaningful influence
on investment processes in Kazakhstan’s rural economy. The most significant
mechanisms of impact include:

1. Expansion of access to credit through digital platforms, reducing enterprises’
dependence on traditional banking channels.

2. Reduction of transaction and operational costs, improving the efficiency of
financial activities.

3. Creation of new investment channels, including crowdfunding, P2P
investments, and digital bonds.

4. Enhanced transparency of financial flows, increasing trust among
entrepreneurs and investors.

5. Stimulation of entrepreneurial development, particularly among youth- and
family-run farms, due to improved accessibility of digital financial services.

These conclusions support the study’s hypothesis regarding the critical role
of fintech solutions in strengthening investment activity in rural regions and are
consistent with global trends in financial digitalization identified by international
organizations and research institutions (OECD, 2021; ADB, 2021; IFC, 2022).

Conclusion. The conducted study made it possible to identify the systemic
role of fintech tools in shaping investment activity in Kazakhstan’s rural regions
and confirmed the core hypothesis regarding the significance of digital financial
solutions for the sustainable development of the agrarian economy. Based on
quantitative and qualitative evidence, the following key conclusions are drawn.
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First, the results reveal substantial regional differentiation in levels of fintech
engagement and digital infrastructure development. Values of the integrated
FINTECH_INDEX range widely (36.7-67.4 points), indicating uneven digital
transformation across rural territories. These regional disparities are directly
correlated with the availability of internet connectivity, levels of digital literacy,
and the degree of development of local fintech ecosystems.

Second, econometric modeling confirms the statistically significant impact of
fintech factors on the investment potential of rural enterprises: digital lending,
alternative credit scoring, and electronic payments explain 63% of the variation
in investment activity. This finding suggests that fintech tools function not merely
as auxiliary services but as key mechanisms for improving access to financial
resources and enhancing the efficiency of financial operations.

Third, the results of cluster analysis and interviews demonstrate that enterprises
with higher levels of digital maturity exhibit markedly better performance in terms
of investment growth, financial resilience, and entrepreneurial activity. In contrast,
regions with low levels of digital readiness face persistent barriers to fintech
adoption, including limited digital literacy, infrastructure deficits, and low trust in
digital financial services.

Fourth, the study identifies key mechanisms through which fintech tools influence
investment activity: expansion of access to credit via digital platforms, reduction
of transaction costs, increased transparency of financial operations, creation of
new investment channels (crowdfunding and P2P investments), and stimulation of
entrepreneurial activity among rural populations. These effects are consistent with
global digitalization trends and underscore the strategic importance of fintech in the
context of sustainable development.

The practical significance of the study lies in the applicability of its findings
for public authorities, financial institutions, and fintech companies in designing
and implementing programs for the digital transformation of rural areas. Particular
emphasis should be placed on infrastructure development, digital literacy
enhancement programs, and measures aimed at strengthening trust in digital
financial services.

Future research directions include the analysis of user behavior under conditions
of digital transformation, comparative studies of Kazakhstan and other Central
Asian countries, and the assessment of the impact of fintech innovations on long-
term trajectories of sustainable development in rural regions.
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