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Abstract. This article provides a comprehensive assessment of banking risks in
the Republic of Kazakhstan amid macroeconomic volatility, external shocks, and
structural transformations in the financial system. The country’s banking sector,
characterized by a high concentration of assets and dependence on external capital
markets, demonstrates significant vulnerability to currency, credit, and liquidity
risks. The purpose of the study is to identify the key sources of vulnerability in
Kazakhstani banks, determine the macroeconomic factors affecting the dynamics
of risks, and develop recommendations for improving the risk-management
framework. The methodological approach integrates a multimethod analytical
toolkit, including the Value-at-Risk model for market risk assessment, macro -
and microprudential stress testing, the CAMELS framework for evaluating bank
soundness, and a fixed-effects panel regression to identify the determinants of
credit risk. The empirical base is constructed using data from the ARDFM, the
National Bank of Kazakhstan, the International Monetary Fund, and banks’
financial statements for the period 2014-2024. The findings indicate that currency
risk remains a system-forming component of the risk profile of Kazakhstani banks,
reflecting the high dollarization of assets and liabilities. Stress-testing results show
that under combined macroeconomic shocks, banks face a notable decline in capital
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adequacy, an increase in non-performing loans, and liquidity shortages - all of
which may pose risks to financial stability. The CAMELS analysis reveals structural
imbalances: relatively strong capital and liquidity indicators contrast with weaker
asset quality and heightened sensitivity to market risks. The econometric model
confirms that depreciation, inflation, and monetary tightening significantly increase
NPL levels, whereas economic growth contributes to their reduction. Based on the
results, the study substantiates the need to strengthen macroprudential regulation,
expand currency risk-hedging instruments, improve corporate governance,
and enhance stress-testing methodologies. The research develops scientifically
grounded recommendations aimed at increasing the resilience of Kazakhstan’s
banking sector.

Keywords: banking risks, financial stability, stress testing, CAMELS, currency
risk
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Annoranmus. byn makana Kazakcran PecnyOnmukachiHarbl MaKpOIKOHOMHUKA-
JIBIK KYOBUIMAJIBUIBIK, CHIPTKBI IIIOKTAp YKOHE KapiKbl KYUECIHICT] KYPBUIBIMIBIK
e3repicrep karmaibIHIa 0aHK TOyEKeIACepiH KelIeH i Oaraayra apHanrad. Enmin
OaHK CEKTOPBI aKTHBTEP/IiH )KOFAPBI IOPEIKEIC MIOFBIPIAHYbI )KOHE ChIPTKBI KATUTAI
HapbIKTApblHA TOYEJUIIrT HOTIIKECIHIEC BAIIOTAJIBIK, HECHUENIK KOHE OTIMILIIK
ToyeKeJIepiHe alTapibIKTail ce3iMTan OOkl TaObUIabl. 3epPTTEY/IiH MaKCaThl
— OaHKTEep/IiH OCaJIBIK KO3/IepiH alKbIH/IAY, TOYCKEIACPIiH JUHAMUKACKIHA 9Cep
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€TeTiH MAaKPOAKOHOMHKAJIBIK (haKTOPIapabl aHBIKTAY JKOHE TOYEKeJI-MEHEKMEHT
KYWECIH KeTimipy OOHBIHIIA OaFbITTap YChIHY. MeETomonorus asiChlHAa KaH-
KaKTbl Taljay Kypajlapbl MaiJajaHbUIAbI: HAPBIKTBIK ToyeKenaepai Oaranay
yurie Value-at-Risk mMomeni, Makpo- xoHe MUKpOTIPYIEHITUSIIBIK CTPECC-TeCTTE,
OaHKTepiH TypakThUIBIFRIH Tanay yiuriiH CAMELS moneni, connaii-ak Hecuemik
TOyeKesl JCTePMUHAHTTAPBIH aWKbIHIAyFa apHaJFaH TYPaKTbl dcepiepMeH
MAHENB/IK PErpecCUsUTBIK MOJETh ajblHABL. OMIUpHKAILK 0Oa3za 2014-2024
xoinapnarel KKKKA, KP ¥nrreik banki, XanmbslkapaniblK BaiioTa KOpPHI JKOHE
0aHK KapKbUIBIK ECENTUTKTEpl JepeKTEepPiHEH KaJbINTACTBIPBUIABL. 3epTTey
HOTHXKEJIepl KOPCETKCHICH, BalIOTANbIK TOYCKeNl Ka3aKCTaHIBIK OaHKTepaiH
TOyeKeN-poHITiHIH KYie KypaylIbl SIEMEHTI OOJIBITT KAJIBIT OTHIP, OYJI aKTUBTEP
MEH MiHACTTeMENICPIiH JKOFapbl JoJlapiaHybiMeH Tycinaipineni. Crpecc-
TECT HOTHXKEJIepi MaKPOIIOKTap/AbIH BIKIANbl KYIICHIeH Kafjaija KarmuTal
KETKUTIKTIITIHIH TOMEHJIeyi, TpoOIeMasblK KpEAUTTep YJIECiHIH apTybl >KOHE
OTIMIUTIK TaNIIbUIBIFEl OalKalaThIHBIH KOPCETTi, OV Kap)KBUIBIK TYPaKTBLUIBIK
yiin karep Tyablpybel MymkiH. CAMELS Tangaysl kanmutanm MeH OTIMALIIK
OoMbIHIIA CaNBICTBIPMANIBI TYPAKThl KOPCETKILITEP AaKTUBTEPIiH CanachlHBbIH
QJICI3IT1 YKOHE HAPBIKTHIK TOYEKENJIEepre KOFaphl CE3IMTAIIBIKIICH TEHIrepiMmci3
CKEeHIH alKbIHAAAbl. DKOHOMETPUKAJBIK MOJENb ACBANbBALMS, MHOISINS KIHE
aKIIa-KpeAUT cascaTbiH KaTangaty NPL neHreifin cTaTUCTHMKaNBIK TYpFbIIa
apTTHIPAThIHBIH, aj KOHOMUKAJIBIK ©CIM OHBIH TOMEHJEyiHE bIKIal eTEeTiHiH
nonenaeni. AJBIHFAH HOTWKEIEpPre CYHEHe OTBIPBIN, MaKpONPYACHLIHUSIIBIK
perTeyai KYHICHTY, BalIOTANbIK TOYCKENACPAl XEIKHUPIICY KYpalaapblH JaMbITy,
KOPIIOPaTHUBTIK OacKapy camachlH apTTBIPY JKOHE CTpEecC-TeCTTey OoAiCTeMEeCiH
KETUIAIpY KakeTTiri Herizmeneni. bynm 3eprrey KazakcraH OaHK CEKTOPBIHBIH
TYPaKTBUIBIFBIH aPTTBIpyFa OaFbITTAlfaH FHUIBIMH HETi3JENTeH YCHIHBICTApIbl
KaJIBIITACTBIPAIBI.

Tyiiin ce3nep: 0aHk Toyekenaepi, KapXKbUIBIK TYPaKTBUIBIK, CTPECC-TECTTEY,
CAMELS, BanioTanbIK ToyeKes
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AnHoTanus. CTaThs MOCBSIIEHAa KOMIUIEKCHOH OIleHKe OaHKOBCKHX PHCKOB
B PecmyOnmmke KazaxcraH B yCIOBHSX MaKpOIKOHOMHUYECKOW BOJIATHIBHOCTH,
BHEIIHHUX MIOKOB M CTPYKTYpPHBIX U3MEHEHHH (pHAHCOBOM cucTeMbl. bankoBckuit
CEeKTOp CTpaHbl, XapaKTePU3YIOUIMNHCS BBICOKOM KOHIIEHTpAIMEl aKTUBOB U
3aBHCHMOCTBIO OT BHEIIHUX PBIHKOB KallWTala, JEMOHCTPUPYET 3HAYHUTEIBHYIO
YYBCTBUTENBHOCTh K BAJIIOTHBIM, KPEIWTHBIM W JUKBUAHBIM pHcKaM. Llems
WCCIIEZIOBAaHUSI - BBIABHTH KIIIOYEBBIE HWCTOYHHUKH  YSI3BUMOCTH  OaHKOB,
OTIPENIENTh MaKpPOIKOHOMUYECKHE (PAKTOPHI, BIHSIONINE HA JMHAMUKY PHUCKOB,
Y TIPEJIOKUTH HAIIPABICHHS COBEPIICHCTBOBAHUS CHCTEMBI PUCK-MEHEHKMEHTA.
Mertononorusi BKIIIOYAaeT TPUMEHEHHE MHOTOKOMIIOHEHTHOTO aHaJUTHYECKOTO
WHCTpyMeHTapus: moaenu Value-at-Risk 1i1st olleHKH pBIHOYHBIX PHCKOB, MaKpo-
W MHUKpOTpyIeHIanpHoro crpecc-rectupoBanus, CAMELS-momenn ans
aHaJlM3a yCTOMYMBOCTH OAHKOB, a TaK)kKe MAHENbHOW PErpecCHOHHON MOIEIH C
(uKcupoBaHHBIMHU P PEKTaMH ISl BBIABICHUS I€TEPMUHAHT KPETUTHBIX PHUCKOB.
Ommmpudeckas 6aza chopMrupoBaHa Ha 0ocHOBe MaHHBIX APP®P, HanmonansHOTO
O6anka PK, MexmyHapomHOTO BaIIOTHOTO (oHIA M (PUHAHCOBOH OTYETHOCTH
OankoB 3a 2014-2024 tT. Pe3ynbTarhl NCCICIOBAHUS ITOKA3BIBAIOT, UTO BATFOTHBIN
PHUCK OCTa€Tcs CHCTEMOOOPA3yIOIMUM AIIEMEHTOM PUCK-TTPOGUIS Ka3aXCTAHCKUX
0aHKOB, OTpakas BBICOKMH ypPOBEHb [OJUTAPU3AIMM aKTHBOB W 005S3aTEIIbCTB.
Crpecc-TeCTUpOBaHME  BBIBUJIO, YTO B  YCJIOBHSAX  KOMOWHHPOBAaHHBIX
MaKpOIIIOKOB HAOJIOMAIOTCSl 3aMETHOE CHIDKEHHE JIOCTAaTOYHOCTH KaluTaua,
pocT 1onM TPOOIEMHBIX KPEAWTOB M JNEeDUINT JIHUKBUIAHOCTH, YTO MOXKET
MpeaCcTaBIATh  yrpody  (unancoBoit  crabumpHOCcTH. CAMELS-ananm3
MIPOIEMOHCTPUPOBAT OTIPENIENEHHBIH ANCOATaHC: YCTOWYHMBBIE ITOKA3aTeNld I10
KaluTally ¥ JIMKBUIHOCTH KOHTPACTHPYIOT ¢ Oojiee cabbIM KaueCTBOM aKTHBOB
W BBICOKOW YYyBCTBHUTENBHOCTHIO K PBIHOYHBIM pHCKaM. ODKOHOMETpHYECKas
MOJIENTb TIOATBEPXKIAET, UTO JCBAIbBAINSA, HHIALNS U YKECTOUCHUE ICHEKHO-
KPEIUTHOW MOJIMTUKN CTATUCTUYECKH 3HAYMMO YBEJINYUBAIOT ypoBeHb NPL, Torna
KaK KOHOMHYECKHH POCT CITOCOOCTBYeT MX CHIDKEHHIO. C y4ETOM TOITyYEeHHBIX
pe3ynpTaToB 000CHOBAaHa HEOOXOMUMOCTh YCHJICHHS MaKpOTPYISHIIHAIBHOTO
PETYAUPOBAHMS, PA3BUTHUS WHCTPYMEHTOB XEKHPOBAHUS BAIIOTHBIX PHCKOB,
MOBBIIIICHUA KadecTBa KOPIMOPATHBHOTO YINPABICHUS W COBEPIIEHCTBOBAHUS
cTpecc-tecTupoBanus. MccmenoBanume  (opmMupyer  HaydyHO-0OOCHOBaHHBIE
HaIpaBJICHNS MOBBIIICHNS yCTOMYUBOCTH OaHKOBCKOTO cekTopa Kazaxcrana.

KuroueBble ciioBa: OaHKOBCKHE PUCKH, (hMHAHCOBAs CTAOMILHOCTH, CTpPECC-
tectupoBanmne, CAMELS, BaroTHBII pucK

Introduction. Over the past two decades, the banking sector of Kazakhstan
has remained a key component of the national financial system, ensuring capital
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allocation, lending to the real sector, and supporting economic growth. However,
heightened external volatility, structural changes in the economy, and accelerated
digitalization have intensified the impact of diverse risk factors that require
systematic assessment and the development of effective management mechanisms.
Under current conditions, banking risks acquire not only financial but also
macroeconomic significance, as they can influence national economic resilience,
financial stability, and the investment climate.

Analysis of international practice and national trends shows that the most
significant risks for Kazakhstan include credit risk, market risk, liquidity risk,
operational risk, and cyber risk. A distinctive feature of the Kazakhstani banking
sector is the high concentration of assets, reliance on external capital markets, and
sensitivity to exchange rate fluctuations - all of which make risk management a
critically important element of the sector’s stability. Strengthened regulatory
requirements imposed by the Agency for Regulation and Development of the
Financial Market (ARDFM), the implementation of Basel IIl standards, and
enhanced capital and liquidity requirements are shaping a new risk-management
framework aimed at preventing systemic threats.

In recent years, developments related to depreciation expectations, the
COVID-19 pandemic, rising inflation, intensified sanctions pressure in the region,
and rapid digital transformations have highlighted the need to rethink approaches
to evaluating and mitigating banking risks. In this context, the importance of a
comprehensive analysis of banks’ risk structures - incorporating macroeconomic,
institutional, regulatory, and technological factors - has become increasingly
evident.

The primary objective of this study is to identify the key banking risks in
Kazakhstan, analyze the factors determining their dynamics, and propose evidence-
based directions for improving the national risk-management system.

Literature Review. The issue of banking sector vulnerability is particularly
relevant for emerging market economies, where financial institutions are exposed
to multiple types of risks. The banking sector of Kazakhstan - the largest in Central
Asia - has repeatedly shown high sensitivity to external shocks, underscoring the
need for a systematic investigation of the determinants of its vulnerability. This
review synthesizes scholarly research on banking risk analysis with a focus on
comparative perspectives from the EAEU and Eastern European countries.

The theoretical foundation for analyzing banking risks was established in the
seminal work of Diamond and Dybvig (1983), who proposed a model of bank
runs explaining liquidity transformation and the inherent vulnerability of banking
institutions to mass deposit withdrawals. This conceptual framework remains
highly relevant for assessing liquidity risks in modern financial systems, including
Kazakhstan’s banking sector. Further development of systemic crisis theory is
found in the research of Demirgili¢-Kunt and Detragiache (1998), who - using data
from 65 countries for 1980—-1994 - identified key macroeconomic determinants of
banking instability: low economic growth, high inflation, real interest rates, and
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external imbalances. The authors’ application of logit modeling has since become a
standard methodology for estimating the probability of banking crises in emerging
economies.

The issue of credit risk in transition economies gained particular prominence
in the early 2000s. The study by Fries and Taci (2005), based on a stochastic
frontier production function, demonstrated that the privatization of banks with the
participation of foreign investors is associated with a reduction in the share of non-
performing loans. For Kazakhstan, these findings are especially important in the
context of the 2004-2007 credit boom, which is extensively documented by Kutan,
Ozsoz, and Rengifo (2012). The authors show that the dollarization of liabilities and
banks’ aggressive external borrowing strategies contributed to the accumulation of
systemic vulnerabilities that materialized during the 2008—2009 crisis.

Emphasizes the role of liability dollarization as a factor of financial fragility,
while Ranciere and co-authors demonstrate a nonlinear relationship between
currency mismatches and economic growth: countries may gain during stable
periods but incur disproportionately large losses during shocks. These patterns are
also confirmed in regional studies. For instance, Jamilov and Balz (2018) examine
Kazakhstan and Azerbaijan and show that fluctuations in oil prices have a significant
impact on bank profitability and asset quality through the exchange rate channel.

Significant contributions to the study of liquidity risk were made by Brunnermeier
and Pedersen (2009), who formulated the theory of liquidity spirals explaining the
mutually reinforcing dynamics of market and funding liquidity under stress. These
findings received empirical support in the study by Cornett et al. (2011), which
demonstrated that banks dependent on wholesale funding rapidly reduce lending
during periods of financial distress. These observations are relevant for Kazakhstan,
whose pre-crisis banking model was heavily reliant on external capital markets.

The banking systems of the Eurasian Economic Union (EAEU) exhibit both
institutional differences and structural similarities. Vernikov (2012) shows that
Russia and Belarus continue to be dominated by state-owned banks, whereas
Kazakhstan is characterized by a predominantly private banking sector with
significant foreign investor participation. Analysis for Russia confirms the role of
credit booms and asset price dynamics as key determinants of credit risk, while
for Kazakhstan, according to Basso, Calvo-Gonzalez, and Jurgilas (2011), high
dollarization remains the defining factor.

Comparisons with Eastern Europe also reveal substantial parallels. Bonin,
Hasan, and Wachtel (2005) found that foreign bank ownership improves efficiency
and asset quality in the region. Bakker and Gulde (2010) documented a credit boom
structure similar to Kazakhstan’s, though with fundamentally different institutional
environments. Klein (2015) demonstrated that macroeconomic factors (GDP
growth, unemployment) explain a significant share of NPL variation in Central
and Eastern European countries, reinforcing the relevance of panel-data models for
credit risk analysis in Kazakhstan.

The contemporary stage of research focuses on post-crisis regulation and new
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systemic shocks. Laeven and Valencia (2018) updated the global database of
banking crises, including episodes from Kazakhstan. The COVID-19 pandemic,
as shown by Demirgilic-Kunt, Pedraza, and Ruiz-Ortega (2021), affected banking
systems through asset quality deterioration, declining interest margins, and rising
operational risks. Recent geopolitical tensions also introduce new challenges.
Mamonov and Pestova (2023) demonstrate that sanctions materially alter banks’ risk
structures and capitalization. For Kazakhstan, this implies the need to strengthen
compliance measures and enhance monitoring of potential sanction-transmission
channels.

In summary, the literature indicates that the vulnerability of Kazakhstan’s
banking sector is shaped by a combination of structural and macroeconomic
factors, including high dollarization, sensitivity to external shocks, reliance on
wholesale funding, and volatility in asset quality. Comparative analysis with
the EAEU and Eastern Europe reveals similar development trajectories but also
underscores differences in institutional frameworks and regulatory mechanisms.
The review highlights the need for integrated early-warning models that account
for the interplay among currency, credit, and liquidity risks.

Materials and Methods. The methodological framework of this study is based
on a mixed-methods research design that enables a comprehensive assessment of
banking risks in Kazakhstan and the identification of mechanisms underlying the
formation of risk processes in the financial system. The combination of quantitative
and qualitative analytical procedures provides a multidimensional interpretation of
structural changes occurring within the banking sector and allows for a systematic
examination of the interaction between macroeconomic fluctuations, regulatory
interventions, and banks’ internal characteristics.

The empirical base comprises data from 21 second-tier banks for the period
2014-2024. The information was obtained from the official reports of the Agency
for Regulation and Development of the Financial Market (ARDFM), statistical
publications of the National Bank of Kazakhstan, international databases of the
International Monetary Fund (IFS, Article IV) and the World Bank, as well as
IFRS-compliant financial statements of individual banks. To ensure analytical
consistency and comparability, the sample was structured according to bank size,
ownership type, and risk profile.

The quantitative component of the study relies on several methodological
approaches. The assessment of market risks employs the Value-at-Risk (VaR)
model to estimate potential losses in interest rate and foreign exchange positions
using historical simulation and the parametric method. In addition, macro- and
microprudential stress testing was conducted based on economic shock scenarios
that simulate potential deterioration in asset quality, exchange rate depreciation,
liquidity shortages, and changes in collateral valuation. These scenarios were
aligned with the IMF’s FSAP methodology and Basel III standards, ensuring
comparability with international regulatory practice.

Financial stability assessment was further conducted using the CAMELS
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framework, which systematizes indicators related to capital adequacy, asset quality,
management efficiency, earnings performance, liquidity, and sensitivity to market
risks. The transition to econometric analysis allowed for the quantitative estimation
of the impact of macroeconomic variables on banking risks. Panel regression
models with fixed effects and robust standard errors were constructed to identify
the key determinants of non-performing loan (NPL) dynamics, return on assets,
liquidity ratios, and banks’ open currency positions. Explanatory variables included
inflation, exchange rate, real GDP, the policy interest rate, and money supply -
capturing both cyclical and structural effects.

The qualitative component of the research is based on semi-structured interviews
with banking sector experts, representatives of the ARDFM, the National Bank,
rating agencies, and independent analysts. The interviews helped deepen the
understanding of the functioning of risk-management systems, identify regulatory
weaknesses, and capture market participants’ perceptions of the banking system’s
stability. Thematic analysis involving open, axial, and selective coding was applied
to systematize expert insights and to identify core discursive themes shaping the
risk environment.

Statistical analysis was performed using SPSS 28.0, Stata 17, and R. The
procedures included descriptive statistics, correlation analysis, ANOVA, multiple
regression, as well as tests for normality, heteroskedasticity, and multicollinearity.
Statistical significance was set at p < 0.05. The reliability and validity of results
were ensured through data triangulation, robustness checks of the models, and
cross-validation of findings obtained from quantitative and qualitative analyses.

Results. The empirical findings provide a comprehensive assessment of the
current level of banking risks in Kazakhstan and identify the key factors shaping
their dynamics under conditions of macroeconomic volatility. The analysis includes
the evaluation of market risks using the Value-at-Risk (VaR) method, stress-testing
results, a comparative assessment of banks’ resilience based on the CAMELS
framework, and an econometric evaluation of the impact of macroeconomic
factors on key risk indicators. The combination of these approaches enabled
a multidimensional interpretation of the stability of the banking sector and its
sensitivity to external shocks.

Given that market risks represent one of the most critical components of the
overall banking risk profile, the initial stage of analysis focused on assessing
potential losses across major positions using the VaR model. This method allows
for quantifying the maximum expected losses under extreme market fluctuations
and serves as a fundamental indicator for subsequent stress scenarios. The resulting
VaR estimates for the key categories of risk are presented in Table 1.
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Table 1 — Value-at-Risk Estimates for Major Risk Positions (99% CI, 10-day horizon)

Risk type Average VaR Maximum VaR Comments
(% of capital) (% of capital)
FX risk High sensitivity to exchange-rate
7.3 12.1
shocks
Interest-rate risk Risk increases with policy-rate
4.6 8.4 . .
tightening
Market risk 3] 57 Moderate volatility of government
(securities) ’ ) bond portfolios
Total portfolio Vulnerability increases under stress
9.8 154 .
VaR scenarios

The VaR results presented in Table 1 reveal significant heterogeneity in the
risk profiles of Kazakhstani banks across key market positions. FX risks constitute
the greatest vulnerability: the average VaR amounts to 7.3% of capital, while
maximum levels reach 12.1%. This confirms the banking sector’s high sensitivity
to exchange-rate shocks, repeatedly highlighted in ARDFM and IMF (2023)
reports. The volatility of the tenge is reinforced by external factors - commodity-
price fluctuations, shifts in U.S. interest rates, and regional geopolitical uncertainty
- making the FX channel a major source of potential losses.

Interest-rate risk is moderate but significant: the average VaR of 4.6% reflects
the impact of sharp changes in the National Bank’s policy rate, especially during
periods of elevated inflation. Policy-rate increases in 20222023 have already
led to higher funding costs and increased liability burdens, suggesting potential
intensification of interest-rate risk in the medium term.

Market risk related to securities portfolios remains relatively stable, with VaR in
the range of 3.1-5.7%. This stability is largely due to the high share of government
securities in banks’ portfolios, which are characterized by low volatility and
predictable yields. Nevertheless, under stress conditions, synchronous repricing
of sovereign debt instruments remains possible, underscoring the need for regular
monitoring of portfolio duration.

The aggregate portfolio VaR reaches 9.8% on average and 15.4% under extreme
conditions, highlighting elevated sensitivity of the banking system to combined
market shocks. Overall, the results suggest that market risks - particularly FX
exposure - remain structurally significant and require stronger hedging mechanisms,
stricter limits on open positions, and enhanced stress-testing frameworks.

Because VaR captures the probabilistic distribution of potential losses under
normal market conditions, the next stage of analysis examines banks’ behavior
under extreme adverse scenarios. Stress testing provides insights into sectoral
resilience under sharp macroeconomic deterioration and identifies factors that may
trigger breaches in capital adequacy or liquidity buffers. Table 2 presents the results
of scenario-based stress tests, including an exchange-rate shock, a surge in non-
performing loans, and liquidity outflows.
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Table 2 — Stress-Testing Results for Kazakhstani Banks

Scenario Change in NPL | Capital decline Liquidity Interpretation
(%) (CAR, p.p.) shortage (%)

20% devaluation +3.8 2.4 12 Banks with large FX
positions are the most
vulnerable

NPL increase to +7.5 -39 9 Significant deterioration in

15% asset quality

10% liquidity - -1.2 18 Pressure on short-term

withdrawal liabilities

Combined shock +9.3 =52 25 Risk of systemic instability
in selected banks

The stress-testing results demonstrate that the resilience of Kazakhstan’s banking
sector varies substantially depending on the type of macroeconomic shock. The FX
channel remains the most sensitive: a 20% devaluation leads to a 3.8-percentage-
point increase in non-performing loans (NPL) and a 2.4-percentage-point decline in
the capital adequacy ratio (CAR). This confirms the VaR-based findings indicating
high vulnerability among banks with sizable open currency positions. Furthermore,
the devaluation shock generates a liquidity deficit of 12%, potentially necessitating
emergency funding mechanisms.

The scenario of deteriorating credit quality (NPL rising to 15%) exerts the
strongest pressure on capital adequacy: CAR declines by almost 4 p.p. This shock
reflects a severe degradation in credit risk, particularly dangerous for banks with
high corporate loan concentration in vulnerable sectors of the economy.

A 10% liquidity withdrawal exposes structural weaknesses in short-term
funding: an 18% liquidity shortfall indicates reliance on wholesale funding and
vulnerability to panic-driven outflows.

The combined scenario yields the most severe outcomes: a 9.3-percentage-
point rise in NPL, a 5.2-percentage-point decline in CAR, and a 25% liquidity
deficit create a tangible risk of systemic instability for specific banks. This reaction
suggests that part of the banking sector has limited capacity to absorb multi-channel
shocks without external support.

Overall, the stress-testing results indicate that, while current capital buffers allow
banks to withstand isolated moderate shocks, the combined effects of FX, credit,
and liquidity shocks pose a material threat to the financial stability of individual
institutions. This underscores the need for an integrated assessment framework that
incorporates structural characteristics rather than isolated risk indicators3.

Table 3 — Integrated CAMELS Assessment of the Kazakhstani Banking Sector

CAMELS component Average score Range Comments
(1-5)
C — Capital adequacy 3.7 2.9-4.5 | CAR exceeds minimum requirements
for most banks
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A — Asset quality 3.1 2.4-3.9 | Concentrated loan portfolios increase
risks

M — Management 3.8 3.0-4.6 |Significant differences in risk-
management systems

E — Earnings 34 2.8-4.2 | Moderate profitability, dependence on
interest income

L — Liquidity 4.1 3.3-4.8 | Liquidity surplus; high LCR buffers

S — Sensitivity to market 2.9 2.1-3.7 | FX vulnerability remains significant

risks

Note: Compiled by the authors.

The integrated CAMELS assessment shows that the stability of Kazakhstan’s
banking sector is balanced yet heterogeneous. The Capital adequacy component
scores 3.7, indicating sufficient capital buffers: most banks maintain capital
above regulatory minimums. However, the lower bound (2.9) suggests that some
institutions may face challenges sustaining CAR amid heightened volatility.

Asset quality receives a significantly lower score of 3.1, primarily driven by
high concentration in specific industries and a large share of corporate borrowers
exposed to cyclical risks. This makes asset quality one of the key vulnerabilities of
the system, particularly during periods of slowing economic activity.

The Management component scores relatively high at 3.8, though the wide
range (3.0—4.6) indicates substantial variation in corporate governance and risk-
management frameworks. Stronger performance is observed among banks with
developed internal control mechanisms and specialized risk units. Earnings
(3.4) reflect stable but moderate profitability, with interest income serving as the
dominant revenue source. This structure makes earnings vulnerable to monetary-
policy tightening.

Liquidity is the strongest component (4.1), driven by ample liquidity buffers
and strong LCR profiles that allow banks to absorb short-term stress. The weakest
element remains Sensitivity to market risks (2.9), as FX and interest-rate risks
continue to play a systemic role and require heightened supervisory attention.

Overall, the CAMELS assessment confirms that asset quality and market-risk
sensitivity constitute the main structural vulnerabilities of the sector. These findings
align with stress-testing and VaR results.

Table 4 — Panel Regression Model (Dependent variable: NPL ratio, 2014-2024)

Variable B-coefficient | p-value Interpretation

A Exchange rate 0.412%** 0.000 Devaluation increases non-
performing loans

Inflation (CPI) 0.267** 0.014 Price growth reduces borrowers’
repayment capacity

Real GDP growth —0.318%** 0.001 Economic expansion mitigates
credit risks

Base rate 0.153* 0.041 Higher policy rate increases debt-
servicing burden
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Dummy: state-participation banks |—0.124 0.168 Trend toward higher stability, but
insignificant

Constant 291 - -

Significance levels: *** p<0.001, ** p<0.01, * p<0.05.

The panel regression analysis confirms that the dynamics of banking risks in
Kazakhstan are shaped by the interplay of macroeconomic variables and monetary-
policy conditions. The fixed-effects model (R? = 0.61) exhibits strong explanatory
power, and the use of robust standard errors enhances the reliability of statistical
inference.

The most influential factor is the exchange rate. The coefficient for A Exchange
rate (B = 0.412, p < 0.001) indicates that depreciation of the tenge increases the
share of non-performing loans. This finding aligns with IMF (2023) conclusions
and reflects the high level of dollarization: depreciation directly weakens borrowers’
ability to service FX-denominated loans.

Inflation also exerts a significant impact. The coefficient for CPI inflation ( =
0.267, p = 0.014) shows that rising prices reduce the real incomes of households
and firms, raising delinquency risks.

Real GDP growth demonstrates the expected counter-cyclical effect (B =—0.318,
p <0.001), confirming that stronger economic activity enhances borrower solvency
and reduces credit risk. The Base rate coefficient (f = 0.153, p = 0.041) highlights
the transmission of monetary policy into financial stability: tighter policy increases
funding costs and debt burdens, contributing to higher NPL. The dummy for state-
participation banks carries a negative sign (p = —0.124), suggesting a tendency
toward greater resilience, though the effect is statistically insignificant.

Overall, the model indicates that depreciation, inflation, and tighter financial
conditions are the primary macroeconomic channels driving banking-sector risks
in Kazakhstan, whereas economic growth mitigates vulnerabilities. These results
are consistent with global evidence and justify a holistic macroprudential policy
approach.

Discussion of Results. The empirical findings of this study provide a
comprehensive understanding of the factors that determine the resilience of
Kazakhstan’s banking sector and reveal the key sources of systemic risks inherent to
an economy characterized by high exposure to external shocks and macroeconomic
volatility. The integrated application of Value-at-Risk (VaR), stress testing,
CAMELS assessment, and panel regression analysis demonstrates that market,
credit, and liquidity risks form an interconnected structure of vulnerabilities that
collectively shape financial stability.

The assessment of market risks using the VaR methodology shows that foreign-
exchange (FX) risk remains the dominant component of banks’ risk profiles. The
sector’s pronounced sensitivity to exchange-rate shocks is driven by the high
level of dollarization, mismatches in the currency composition of assets and
liabilities, and the dependence of the tenge on commodity cycles. This pattern is
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typical for resource-dependent economies and is consistent with the findings of the
International Monetary Fund and the Bank for International Settlements, which
highlight that FX risks significantly amplify non-performing loans during episodes
of depreciation. Interest-rate risks have also become a meaningful factor within
Kazakhstan’s tightening anti-inflationary policy framework, as increases in the
base rate elevate debt-servicing costs and weaken borrowers’ repayment capacities.

Stress-testing results confirm that the banking system maintains relative
resilience to isolated macroeconomic shocks of moderate severity; however,
simultaneous exposure to multiple stress factors reveals conditions conducive
to systemic instability. The combined scenario - incorporating depreciation,
an increase in NPLs, and a liquidity outflow - results in a substantial decline in
capital adequacy and a significant liquidity deficit. These findings are consistent
with international evidence showing that systemic crises typically emerge not
from the severity of a single shock but from the concurrent activation of several
vulnerability channels. Banks with high credit concentration in cyclical industries,
limited asset diversification, and sizable FX exposures are particularly susceptible
to such combined shocks.

The CAMELS assessment highlights a pronounced divergence between
the strengths and weaknesses of the banking sector. Capital adequacy and
liquidity indicators demonstrate robustness - reflecting strengthened regulatory
requirements in recent years. However, asset quality and sensitivity to market risks
remain considerably weaker. Low scores on the Asset quality component reflect
concentrated loan exposures in highly volatile sectors and insufficient provisioning.
Meanwhile, the Sensitivity to market risks component confirms persistent
vulnerability to FX and interest-rate fluctuations. Notably, significant heterogeneity
persists across second-tier banks: while some institutions exhibit strong resilience
and advanced risk-management systems, others face structural weaknesses due to
limited diversification and underdeveloped risk controls.

The panel regression results reinforce the structural analysis by demonstrating
that macroeconomic factors play a decisive role in shaping credit risks. Depreciation
of the tenge and higher inflation significantly increase the share of non-performing
loans by reducing real repayment capacity and raising the burden of FX-denominated
obligations. In contrast, economic growth exerts a stabilizing effect, reducing credit
risks and improving financial soundness. While increases in the base rate are aimed
at controlling inflation, they simultaneously amplify borrowers’ debt burden and
exert downward pressure on credit quality. Thus, monetary policy becomes both a
stabilization instrument and a source of additional risk, highlighting the need for
close coordination with macroprudential measures.

Overall, the discussion confirms that the resilience of Kazakhstan’s banking
sector is determined by an interplay between internal management capabilities and
external macroeconomic conditions. Financial stability depends significantly on
the ability of banks to mitigate FX shocks, improve asset-quality management,
reduce concentration risks, and enhance stress-testing frameworks. Strengthening
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macroprudential policy, developing hedging instruments, improving credit risk-
management practices, and diversifying asset portfolios are key directions for
reinforcing financial stability in the long term.

Conclusion. The present study provides a comprehensive assessment of the
resilience of Kazakhstan’s banking sector under conditions of macroeconomic
uncertainty, external financial shocks, and the structural transformation of the
national economy. By integrating several analytical approaches - Value-at-Risk
analysis, stress testing, CAMELS evaluation, and panel regression - the research
offers a multidimensional view of the risks affecting financial stability and identifies
the key mechanisms underlying their formation.

The results confirm that foreign-exchange risk remains a system-defining factor
shaping the volatility of banks’ credit portfolios. The heightened sensitivity of banks
to exchange-rate fluctuations reflect the structural characteristics of Kazakhstan’s
economy, including widespread dollarization, dependence on commodity export
revenues, and the limited depth of financial markets. Interest-rate risks intensify
during periods of tight monetary policy, highlighting the need for a careful balance
between macroeconomic stabilization and the maintenance of financial-institution
resilience.

Stress-testing results show that the banking sector is capable of absorbing
shocks of moderate intensity; however, combined stress scenarios create conditions
conducive to declining capitalization and growing liquidity deficits. Banks with
high credit concentration in cyclical sectors, limited portfolio diversification, and
sizable open foreign-exchange positions exhibit particularly elevated vulnerability.
These findings underscore the necessity of developing additional risk-management
mechanisms aimed at mitigating systemic fragility.

The CAMELS assessment reveals a pronounced imbalance between the strengths
and weaknesses of banks: strong capital and liquidity positions coexist with
suboptimal asset quality and elevated sensitivity to market risks. Enhancing risk-
management frameworks, improving portfolio diversification, and implementing
early-warning models emerge as critical components of long-term strategic
development for the banking sector.

The econometric analysis further confirms that the macroeconomic environment
plays a decisive role in shaping credit risks. Depreciation of the tenge, inflationary
pressures, and tighter monetary conditions significantly increase the share of
non-performing loans, whereas economic growth contributes to their reduction.
These results highlight the importance of coordination between monetary and
macroprudential policies to prevent excessive accumulation of financial risks.

Overall, the study demonstrates that the resilience of Kazakhstan’s banking
sector depends on the ability of financial institutions to adapt to changing
macroeconomic conditions and external shocks. Strengthening financial stability
requires expanding the availability of instruments for hedging currency risks,
improving stress-testing methodologies, enhancing corporate governance systems,
and developing advanced analytical models for credit-risk assessment. In the long
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term, reducing dollarization, deepening domestic financial markets, and improving
institutional robustness remain key priorities.

In summary, the findings underscore the complex nature of banking risks and
emphasize the need for a systemic, multi-level approach to their monitoring and
management. Ensuring financial stability requires the combined efforts of banks,
regulators, and macroeconomic policymakers to safeguard the resilience of the
banking sector amid rising uncertainty and global economic transformations.
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