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Abstract: in the context of macroeconomic instability and tightening of monetary
policy, the analysis of the stability factors of the banking sector is becoming particu-
larly relevant. The purpose of the study is to assess the impact of economic and mone-
tary factors on the level of overdue debt (NPLs) and the dynamics of the deposit base
of the banking sector in Kazakhstan. The methodological framework of the study is
based on descriptive statistics, correlation analysis, and multiple regression modeling.
The empirical base includes macroeconomic and banking indicators of the Republic of
Kazakhstan for the period 2020—-2024, obtained from the Bureau of National Statistics
and the National Bank of Kazakhstan. The results of the analysis show that household
income and overall economic dynamics have the most significant impact on the devel-
opment of the banking sector. A strong positive relationship has been identified between
income, GDP, and the volume of deposits, indicating that the resource base of banks
largely depends on the level of household welfare. The regression analysis demon-
strates that an increase in the base rate leads to a rise in the level of non-performing
loans (NPLs), while higher household income contributes to a reduction in credit risk
and an increase in deposits. The findings confirm that macroeconomic stability and
income growth are the key drivers of banking sector sustainability, whereas credit risks
are shaped by a broader set of factors. The practical significance of the study lies in
the potential application of the results for improving monetary policy and banking risk

management in Kazakhstan.
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r. Anmarel, PecniyOnrka Kazaxcran

GAKTOPLI, BJIMAIOLHIUE HA CTABUJIBHOCTD
BAHKOBCKOI'O CEKTOPA KA3AXCTAHA

AHHOMauuA: 8 YC108UAX MAKPOIKOHOMUUECKOU HeCmabdUIbHOCIU U YoHcecmoye-
HUSL OEHEHCHO-KPEOUMHOU NOTUMUKU AHAU3 (DaKMOPOo8 cmaduIbHOCU OAHKOBCKO20
CEeKmopa CMaHo8UmMcs 0cobeHHo axmyanvhvim. Llenvlo uccredoeanus se61emcs
OYEHKA GIUSHUSL IKOHOMUYECKUX U MOHEMAPHBIX (PAKMopo8 HA YPOBEHb NPOCPOUCHHOLL
3a0onxcennocmu (NPL) u ounamuxy oeno3umuoti 6azvi banxkosckozo cekmopa Kaszax-
cmana. Memooono2uueckas 0CHO8a UCCE008AHUS OCHOBANHA HA ONUCAMENbHOU CMa-
mucmuke, KOppensyuoHHOM AHAU3E U MHONCECMBEHHOM Pe2pecCUOHHOM MOOEIUPOBa-
Huu. Imnupuyeckas 6a3a 8KIOYAem MAKPOIKOHOMUYECKUE U OAHKOBCKUE NOKA3amenu
Pecnyonuxu Kazaxcman 3a nepuoo 2020-2024 20008, nonyuennvie om bropo nayuo-
HanvHot cmamucmuxu u Hayuonanvnoco baunka Kazaxcmana. Pe3ynemamul ananusa
NOKA3bI8AION, UMO 00X00bl HACENEHUS U 00WdAs YKOHOMUHECKAs] OUHAMUKA OKA3bl-
saiom Haubonee cyujecmeeHHoe lusHUe Ha pazeumue OAHKO8CcKo2o cekmopa. bulia
BbIABIIEHA CUTILHAS NOJIONCUMENbHAS 83AUMOCE3b Mewncdy doxooamu, BBII u obvemom
0eno3umos, ceudemenbCmayiowads 0 mom, 4mo pecypcHas 6aza OaHKos 60 MHO2OM 3d-
suUcCuUm om ypoeHs 61a2o0cocmosiHus Hacenenusl. Peepeccuonnulii ananuz nokaswvieaem,
ymo nosvluerue 6a3080U CMABKU NPUBOOUM K POCHLY YPOBHS NPOOIIEMHBIX KPEOUmos,
8 Mo 6pemsi Kak bofee 8blcoOKUe 00X00bl OOMOXO3AUCIE CHOCOOCMBYIONM CHUNCEHUIO
Kpeoumuo2o pucka u yseiudenuro oenozumos. Ilonyuennvie pezynomamul noomeep-
ACOAIOM, YMO MAKPOIKOHOMUYECKASL CMAOUILHOCHb U POCH 00X0008 SGSIOMCS KO-

yesovimu @CIKWZOpClMU ycmoﬁuueocmu OAHKOBCKO20 cekmopa, 6 no epemsi Kak erdum—
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Hble pucku onpeoensaiomcs bonee Wupokum Habopom axkmopos. [Ipakmuueckas 3na-
YUMOCMb UCCTe008AHUS 3AKII0YAEeMCs 8 NOMEHYUATbHOM NPUMEHEHUU Pe3ybmamos
0J151 COBEPULEHCMBOBAHUSL OCHENHCHO-KPEOUMHOU HONUMUKU U YAPAGIeHUs] OAHKOG-

CKUmMu puckamu 6 Kazaxcmane.

Knioueevie cnosa: b6ank, 6ankoeckas cmaduibHOCmMb, OAHKOBCKULL CeKmop, Oe-
HEJICHO-KPeOUMHAsi NoAumuKka, 6a3oeas cmaska, un@ayus, 00xo0vl Hacenenus, Ka-

3axXCmad.

1. Introduction.

In modern conditions of macroeconomic instability and the increasing role of the
financial sector, the analysis of factors determining the stability of the banking system
is particularly relevant. The banking sector performs a key function in the economy,
ensuring the redistribution of financial resources, maintaining investment activity and
creating financial stability. In recent years, there has been a tightening of monetary
policy, accompanied by an increase in the base rate and an increase in the cost of credit
resources. This leads to an increase in the debt burden on borrowers, a decrease in the
availability of financing and, as a result, an increase in credit risks. At the same time,
the volatility of the exchange rate and the slowdown in the growth of real incomes of
the population persist, which further worsens the solvency of economic agents. At the
same time, despite the growth of the deposit base, the structure of the banking sector is
characterized by a high concentration and significant dependence on internal sources
of funding, which increases the sensitivity of the system to macroeconomic shocks.

According to existing scientific approaches, the stability of the banking sector is
formed under the influence of a combination of macroeconomic, institutional and be-
havioral factors. Classical economic theories laid the foundation for understanding
these processes: within the framework of the theory of financial intermediation
(Schumpeter, 1934), banks are considered as key agents of resource redistribution,
whereas Keynesian theory (Keynes, 1936) emphasizes the role of the interest rate as a

tool for regulating investment activity.
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Modern empirical research has significantly expanded the understanding of the
factors of banking stability. It has been established that macroeconomic dynamics, pri-
marily economic growth, inflation and interest rates, have a significant impact on the
level of problem loans (Salas & Saurina, 2002; Quagliarello, 2007). At the same time,
a stable inverse relationship has been revealed between the pace of economic growth
and the level of overdue debt (Fofack, 2005), while tightening monetary policy, as a
rule, leads to an increase in credit risks (Espinoza & Prasad, 2010; Nkusu, 2011). Ad-
ditionally, the importance of the bank lending channel is emphasized, through which
changes in interest rates affect the volume of loans and the quality of banks' assets
(Bernanke & Gertler, 1995; Kashyap et al., 1993; Gambacorta, 2008).

Despite a significant amount of international research, this issue remains insuffi-
ciently developed for Kazakhstan. Existing work is mainly focused either on the anal-
ysis of problem loans or on individual aspects of the functioning of the banking sector,
while comprehensive studies that take into account the simultaneous impact of macro-
economic factors, monetary policy and the behavior of economic agents are limited
(Myrzhykbayeva et al., 2023; Kalimoldaev et al., 2025).

In this regard, it is necessary to conduct an analysis aimed at identifying key fac-
tors of the stability of the banking sector in Kazakhstan and assessing the nature of
their impact on the quality of the loan portfolio and the dynamics of the deposit base.
Thus, the purpose of the study is to assess the impact of economic and monetary factors
on the level of overdue debt (NPLs) and the dynamics of the deposit base of the banking
sector in Kazakhstan.

2. Literature review.

Stabilising the banking sector is a key area of economic research, as the banking
system transforms savings into investments and ensures the economy's financial sta-
bility. In conditions of macroeconomic instability, analysing factors affecting the qual-
ity of the loan portfolio and the dynamics of the deposit base is of particular im-
portance. Many scientific studies show that the stability of the banking sector is formed
under the influence of a complex of macroeconomic, institutional and behavioral fac-

tors.
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Classical economic theories laid the foundation for understanding the role of the
banking system in the economy and the mechanisms of financial stability formation.
According to the theory of financial intermediation developed by Schumpeter (1934),
banks play a key role in economic development by facilitating the redistribution of
resources from savers to investors. Within the Keynesian framework presented in
Keynes (1936), special attention is paid to the role of the interest rate as a key instru-
ment for regulating investment activity and aggregate demand. An increase in interest
rates raises the cost of loans, reduces investment activity, and increases the financial
burden on borrowers, which can negatively affect the quality of the loan portfolio.

The monetary school associated with Friedman (1963) focused on the role of
money supply and inflation. According to this theory, inflationary processes directly
affect the real incomes of the population and, consequently, their ability to service debt
obligations. Further, Minsky's (1986) theory of financial instability is also important,
which holds that financial systems are prone to cyclical crises. During periods of eco-
nomic growth, risks accumulate as lending increases, further leading to overdue debts
and financial instability.

Further scientific research confirms that the stability of the banking sector is
largely determined by the macroeconomic environment. This area developed particu-
larly actively in 2000-2010 against the background of financial crises and the growth
of distressed assets. One of the key areas of research is analysing the impact of macro-
economic factors on the level of overdue debt (NPLs). In particular, a study by Salas
and Saurina (2002) showed that the economic downturn and rising interest rates in-
crease the level of problem loans in the banking system.

Further research has confirmed the importance of economic factors. For example,
Quagliarello (2007) found that the dynamics of economic growth and interest rates
significantly affect the quality of banks' loan portfolios. Special attention in the litera-
ture is paid to the fact that there is a stable inverse relationship between economic
growth and the level of problem loans. Using sub-Saharan Africa as an example of sub-
Saharan Africa, Fofack (2005) showed that the growth of problem loans is closely re-

lated to macroeconomic instability, including a slowdown in economic growth and a
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deterioration in external economic conditions. Similar conclusions were drawn in the
work of Ali and Daly (2010), where data from the USA and Australia established that
the key macro factors of NPLs are GDP, interest rates, and debt levels. A study by
Espinoza and Prasad (2010) showed that Inflation is also an important factor in banking
stability, and that rising interest rates and deteriorating macroeconomic conditions lead
to an increase in NPLs in the banking systems of the Persian Gulf countries. In addition,
the Nkusu (2011) study showed that deterioration in macroeconomic conditions, par-
ticularly the decline in GDP and tightening of financial conditions, leads to a significant
increase in deterioration of macroeconomic conditions, in particular, the decline in
GDP and tightening financial conditions, leads to a significant increase in the level of
problem loans.

One of the key areas of research on banking stability is the analysis of the impact
of monetary policy on banks' credit activity and asset quality. As part of the credit
channel of monetary transmission, a tightening of the central bank's policy reduces
liquidity and raises interest rates. The theoretical rationale for this approach is pre-
sented in Bernanke and Gertler (1995), which shows that changes in monetary condi-
tions affect the real economy not only through the market interest rate but also through
the state of credit markets. Kashyap et al. (1993) showed that tightening monetary pol-
icy changes the structure of external financing and reduces bank lending, confirming
the existence of a bank credit channel. A significant contribution to the development of
this topic was made by a study by Gambacorta (2008), who noted that bank interest
rates are formed under the influence of both economic and intrabank factors. Further,
Disyatat (2010) noted that the traditional view of a bank credit channel as a mechanism
based primarily on deposit changes is too narrow.

The financial behavior of households and the formation of the deposit base of
banks are the most important elements of the stability of the banking sector. In the work
of Loayza et al. (2000) based on a cross-country analysis, it has been shown that in-
come growth is one of the most stable factors in increasing the level of savings. Further

research focused on analysing factors affecting the structure and dynamics of deposits.
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For example, Athukorala and Sen (2004) showed that income levels and financial lib-
eralization have a significant impact on savings behavior in developing countries. In-
come growth is accompanied by an increase in the share of financial savings, including
bank deposits. Additional evidence was obtained in Deaton (2005), which emphasizes
that household savings are closely related to income levels, uncertainty, and access to
financial instruments. During periods of economic instability, households may increase
savings as a precaution, thereby affecting deposit volume.

Modern research has significantly expanded the understanding of the factors de-
termining household savings behavior and the dynamics of banks' deposit base. For
example, a study by Beck et al. (2017) showed that levels of financial development and
access to banking services significantly increase households' propensity to accumulate
savings in the formal financial system. Fung and Weill (2015), using the example of
countries with economies in transition, established that trust in the banking system and
institutional stability play a key role in deposit formation. Additional empirical results
are presented in a study by Bachas et al. (2018), which shows that increased financial
accessibility leads to higher household savings and a larger deposit base. Further,
Demirgiic-Kunt et al. (2022), using global data, showed that in times of crisis and un-
certainty, households tend to increase savings in formal financial institutions, which
confirms the hypothesis of precautionary behavior.

Modern literature shows that the dynamics of NPLs is determined by a combina-
tion of macroeconomic conditions, characteristics of the banking sector and the insti-
tutional environment. Dimitrios et al. (2016) have shown that the key determinants of
NPLs are macroeconomic and country factors, including the business cycle, as well as
individual banking characteristics. Ozili (2019) showed that NPLs are closely related
to financial development, and the expansion of financial intermediation and the pres-
ence of foreign banks do not always automatically reduce credit risk. Naili and Lahrichi
conclude that NPLs are largely explained by both macroeconomic and bank-specific
variables, with their quantitative impact varying across countries and banking models.
Finally, Cortés and Soriano (2024) showed that for consumer and mortgage loans, the

set of significant determinants largely coincides, but their impact varies, and real GDP
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stands out among the key factors. This is especially important for interpreting the re-
sults for Kazakhstan, where the lending structure is also heterogeneous, and the retail
segment is playing an increasingly prominent role.

For Kazakhstan, the topic of credit risk is particularly significant, since the bank-
ing sector remains relatively concentrated, and deposits account for more than 80% of
banks' liabilities, which reinforces the importance of simultaneously analyzing the
quality of the loan portfolio and the sustainability of the resource base (World Bank,
2024). However, the identified amount of literature on Kazakhstan remains limited.
The closest empirical study is the work of Muratbek (2017), which analyzed the deter-
minants of NPL in the banking sector of Kazakhstan on a panel of 29 banks for 2007—
2014. Myrzhykbayeva et al. (2023) emphasize that effective management of problem
loans (NPLs) 1s an important condition for the sustainable development of both the
banking system and related sectors of the economy. Furthermore, Kalimoldaev et al.
(2025) reveal a significant effect of macrofactors on the dynamics of NPLs, however,
they show that this effect is significantly modified through additional channels. Addi-
tional publications on Kazakhstan are more often descriptive in nature and focus on the
general state of the banking system and accumulated problem loans.

The analysis of the literature shows that the stability of the banking sector is
formed under the influence of a combination of different factors. Classical economic
theories have laid the theoretical foundation for understanding the role of banks in the
economy, while modern empirical research has significantly expanded the understand-
ing of the mechanisms of credit risk formation and the resource base of banks. At the
same time, an analysis of scientific publications on Kazakhstan shows that existing
research is limited. Most of the work focuses either on the analysis of problem loans
or on a general description of the banking sector, while comprehensive studies that
simultaneously take into account all factors, monetary policy and the behavior of eco-
nomic agents, are not sufficiently presented.

3. Research methods.

The study uses a quantitative approach to identify factors affecting the sustaina-

bility of the banking sector in Kazakhstan. The methodological base includes methods
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of descriptive analysis, correlation analysis and regression modelling, which helped
consistently move from describing data to identifying relationships and assessing
cause-and-effect effects.

The empirical basis of the study is the macroeconomic and banking indicators of
Kazakhstan for the period 2020-2024. The data is obtained from official sources, in-
cluding the National Bank of the Republic of Kazakhstan and the Bureau of National
Statistics (Bureau of National Statistics 2025; National Bank, 2025). The analysis in-
cludes the following variables: gross domestic product (GDP); inflation rate; base rate
of the National Bank; weighted average loan rate; household income; volume of de-
posits; volume of attracted deposits; level of overdue debt; exchange rate; inflow of
foreign direct investment; budget deficit (in % of GDP). The choice of data is deter-
mined by its accessibility, comparability and the ability to comprehensively reflect the
macro-financial environment and the state of the banking sector. So, Table 1 shows the
variables used in the study.

Table 1

Description of the variables used in the study

Unit
Variable Explanation of measure- Source
ment
GDP Gross domestic prod- | mln USD Bureau of National Statistics of the
uct Republic of Kazakhstan
Inflation The rate of inflation | percentage Bureau of National Statistics of the
Republic of Kazakhstan
BaseRate Base rate percentage National Bank of the Republic of
Kazakhstan
LendingRate Loan rate percentage National Bank of the Republic of
Kazakhstan
Income Incomes of the popu- | tenge Bureau of National Statistics of the
lation Republic of Kazakhstan
Deposits The volume of depos- | mln tenge National Bank of the Republic of
its Kazakhstan
AttractedDepos- | Attracted deposits mln tenge National Bank of the Republic of
its Kazakhstan
NPL Overdue debt (NPL) | mln tenge National Bank of the Republic of
Kazakhstan
ExchangeRate The exchange rate tenge/USD National Bank of the Republic of
Kazakhstan
FDI Foreign direct invest- | mln USD Bureau of National Statistics of the
ment Republic of Kazakhstan
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BudgetDeficit Budget deficit % from GDP | Bureau of National Statistics of the
Republic of Kazakhstan

Source: compiled by the author.

First group, the model includes key economic indicators such as inflation, GDP,
the exchange rate, and the budget deficit. Thus, inflation reflects price dynamics and
directly affects borrowers' real solvency, as well as monetary policy decisions. GDP is
used as a generalizing indicator of economic activity, determining the level of income
and business activity in a country. The exchange rate is considered a factor in the econ-
omy's external vulnerability and can affect the debt burden, especially foreign-currency
obligations. The budget deficit reflects fiscal sustainability and indirectly affects the
economy's financial conditions. The inclusion of foreign direct investment inflows
complements the analysis, allowing us to consider the impact of external capital and
investment activity on the development of the economy and the banking sector.

The second group consists of monetary indicators — the base rate and the weighted
average loan rate. They characterize the cost of borrowed resources in the economy
and are directly related to the debt burden of borrowers. An increase in interest rates,
as a rule, leads to an increase in the cost of loans and an increase in the likelihood of
delinquencies, which makes these variables key in the analysis of credit risks.

The third group of variables reflects the behavior and condition of the banking
system. Household incomes are included in the model as the main factor determining
borrowers' solvency and propensity to save. The volume of deposits and funds raised
characterize the resource base of banks and the level of trust in the financial system.
Their growth, as a rule, indicates the strengthening of the banking sector, but at the
same time it can stimulate the expansion of lending and the growth of risks. The Over-
due Debt Indicator (NPL), which is used as a key indicator of the quality of the loan
portfolio and the stability of the banking system. This indicator allows you to directly
assess the level of credit risk and serves as a dependent variable in one of the regression
models.

To understand how the selected indicators are related, the study uses correlation

analysis. It allows you to determine how strongly and in which direction the variables
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change relative to each other. The calculation is carried out using the Pearson correla-
tion coefficient according to the formula (1):
I R i)
y o \/ n -\2 n -N\2
Z izl(xi_x) ’ Z i=1(3’i_3’)

Tx

(1)

where:

Ty — the correlation coefficient between variables x and y;

x;,y; — values of variables in observation i;
X,y — average values of variables;
n — the number of observation.

This coefficient ranges from -1 to +1: a value close to +1 indicates a strong posi-
tive relationship (variables grow together); a value close to -1 indicates a strong nega-
tive relationship (one variable increases while the other decreases); a value near 0 in-
dicates a weak or no relationship.

For a deeper analysis, a regression approach is used, which allows us to assess
exactly how a change in one indicator affects another. Two models are constructed in
the study. The first model is aimed at analyzing the factors influencing the level of
overdue debt (2):

NPL; = a + BiInflation; + f,BaseRate; + [fzIncome; + & (2)
where:
NPL,; — the amount of overdue debt in period t, reflects the level of credit risks;
Inflation,- the inflation rate;
BaseRate; — the base rate of the National Bank;
Income,; — the income of the population, characterize the solvency of borrowers;
a — the constant value (the base level of NPL, all other things being equal);
B4, B2, 3 — coefficients showing the strength of each factor's influence;
& — accidental error.

The second model is aimed at analyzing the factors determining the volume of
deposits (3):

Deposits; = a + B;BaseRate; + B,Income; + & (3)
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where:

Deposits; — total amount of deposits, reflects the resource base of banks;
BaseRate; — the base rate that affects the attractiveness of savings;

Income; — the income of the population, which determines the ability to accumulate;
&:- accidental error.

To verify the adequacy of the models, the following methods are used: the coeffi-
cient of determination (R2), which reflects the proportion of explained variation; visual
analysis (scatter plots of actual vs calculated values); and interpretation of the signs
and significance of coefficients. High values of R2 indicate a good explanatory ability
of the models, which requires caution when interpreting the results.

4. Results.

4.1 The current situation in the banking sector of Kazakhstan.

In the context of ongoing macroeconomic uncertainty and tightening monetary
policy, Kazakhstan's banking sector in 20242025 is operating under increased finan-
cial pressure. An increase in inflation, accompanied by an increase in the base rate,
leads to higher borrowing costs and reduced availability of financing for economic
agents. At the same time, there is a slowdown in the growth of the population's real
incomes and an increase in exchange-rate volatility, which creates additional risks to
borrowers' solvency and the quality of banks' assets. The banking sector includes
21 second-tier banks, which account for about 43% of GDP assets and almost 70% of
the entire financial sector's assets; eight banks are subsidiaries of foreign groups, and
two are state-owned. The stabilization of the number of banks reflects the completion
of the consolidation phase and the formation of a stable oligopolistic market structure.
At the same time, the high concentration of assets in the largest banks enhances the
systemic importance of individual financial institutions. Deposits account for over 80%
of banks' liabilities. The concentration is high: the three largest banks accumulate about
53% of assets, and in some niches (mortgages and consumer loans), she's even taller.

The structure of the banking sector and its high asset concentration determine the
specifics of its response to macroeconomic changes. In these circumstances, the anal-

ysis of lending dynamics and asset quality, which reflect the stability of the banking

12 https://phsreda.com
Conep:xumoe noctymuo no juner3nu Creative Commons Attribution 4.0 license (CC-BY 4.0)



Sreda Publishing House

system, is of key importance. Despite continued positive growth in lending, its struc-
ture is becoming more risk-sensitive, especially in the retail lending segment. The key
indicator of the banking system's stability is the level of overdue debt. In general, the
formation of overdue debts in Kazakhstan's banking sector is determined by the com-
bined impact of macroeconomic and financial factors. Within the framework of this
study, interest rates, inflationary processes, population income dynamics, the exchange
rate, and credit activity parameters are considered key factors.

The interest rate is the basic factor determining the cost of borrowed resources
and the level of debt burden. Its increase leads to higher loan payments and, as a result,
a higher probability of borrowers defaulting. As shown in Figure 1, the base rate in
Kazakhstan increased from 9.25% in 2020 to a peak of 16.75% in 2023, then fell to
15.25% in 2024.

The official rate of the National Bank (base rate), %
19

17 16,75

15

13 15,25

11

2020 2021 2022 2023 2024

Fig. 1. Dynamics of the base rate of the National Bank of Kazakhstan for 2020-2024
Source: National Bank of Kazakhstan (2025).

Figure 1 shows how the base rate in Kazakhstan has changed over the years 2020—
2024. In 20202021, the rate remained relatively low and stable at about 9%. In 2022,
it rose to 10.25%, reflecting the transition to a more stringent monetary policy. The
sharpest increase 1s observed in 2023, when the rate reached 16.75%. This is due to the

need to contain inflation and stabilize the economy. In 2024, the rate dropped slightly

13
Content is licensed under the Creative Commons Attribution 4.0 license (CC-BY 4.0)



HUznareanckuii gom «Cpenay»

to 15.25% but remained high. In general, the chart shows an uptrend, indicating a tight-
ening of financial conditions. An increase in the interest rate makes loans more expen-
sive, increases the burden on borrowers and may lead to an increase in overdue debts

in the banking sector.

Overdue debt on loans from the banking sector, in min tenge

2024 907 174

2023 680 590

2022 681452

2021 579032

2020 928 112

0 100000 200000 300000 400000 500000 600000 700000 800000 900000 1000000

Fig. 2. Dynamics of overdue debt on loans in Kazakhstan’s banking sector
for 20202024
Source: National Bank of Kazakhstan (2025).

Figure 2 shows how the volume of overdue loans in Kazakhstan's banking sector
has changed over the years 2020-2024. In 2020, the delay rate was quite high, about
928 billion tenge. In 2021, there was a noticeable decrease to 579 billion tenge, which
may be due to government support measures and loan restructuring. In 2022-2023, the
indicator stabilised at about 680 billion tenge, indicating temporary stability in loan
portfolio quality. However, in 2024, there is a sharp increase in overdue debt to 907
billion tenge. This trend shows that after a period of relative stabilization, the banking
sector has again faced a deterioration in the quality of loans. The main reasons may be
an increase 1n interest rates, an increase in the debt burden of borrowers and a decrease
in their real incomes. As a result, this confirms the strengthening of credit risks amid
tightening monetary policy.

For a more detailed analysis of credit risks, consider the structure of overdue debt

by currency (Table 2).
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Table 2

Structure of overdue loans by sector and currency in Kazakhstan’s banking sector

for 2020-2024, in mln tenge

Indicator 2020 2021 2022 2023 2024
Households (total) 485,514 510,370 354,880 397,457 595,841
- national currency 97,399 66,588 352,666 396,160 595,034
- foreign currency 1,997 2,309 2,214 1,297 807
Businesses (total) 592,668 252,715 326,572 283,133 331,333
- national currency 495,052 217,352 279,304 271,252 298,938
- foreign currency 97,616 35,362 47,269 11,880 12,396

Source: National Bank of Kazakhstan (2025).

According to the data presented, it is clear how the overdue debt on loans to the
population and businesses in Kazakhstan has changed over the years 2020-2024, as
well as its distribution by currency. In the population segment, the total amount of
overdue debt increased from 485.5 billion tenge in 2020 to 595.8 billion tenge in 2024.
After a decrease in 2022 to 354.9 billion tenge, steady growth has been observed in
subsequent years. The main part of the delay was in the national currency: in 2024, it
amounted to 595.0 billion tenge, while the share of foreign-currency delay was ex-
tremely insignificant — only 0.8 billion tenge. This suggests that the main risks are con-
centrated in tenge-denominated retail lending.

The dynamics in the corporate sector are more stable. The volume of overdue debt
decreased from 592.7 billion tenge in 2020 to 252.7 billion tenge in 2021, then gradu-
ally increased to 331.3 billion tenge in 2024. As with the population segment, the larg-
est share of overdue loans is in national currency (298.9 billion tenge in 2024), while
foreign-currency debt is significantly lower and has been declining in recent years.

Thus, the structure of overdue debt indicates that the key risks are concentrated in
the domestic segment of the economy, primarily in retail lending. The increase in over-
due debt is due not only to higher base rates but also to higher weighted-average loan

rates and inflationary pressures that reduce borrowers' real incomes.
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Fig. 3. Inflation dynamics in Kazakhstan for 2020-2024
Source: Bureau of National Statistics (2025).

Figure 3 shows the dynamics of inflation in Kazakhstan for 2020-2024. In 2020—
2022, the inflation rate was relatively moderate, ranging from 7% to 9%, with a gradual
increase. In 2023, there is a sharp jump in inflation to more than 20%, which is associ-
ated with increased external and internal economic factors, including rising prices and
macroeconomic instability. In 2024, inflation decreased to about 9-10%, but remained
above the values of the beginning of the period under review. The overall dynamics
show the presence of an inflationary shock followed by a partial decrease. Rising in-
flation directly impacts the banking sector by reducing the real incomes of the popula-
tion and increasing the financial burden on borrowers. This, in turn, can lead to a dete-

rioration in the quality of the loan portfolio and an increase in overdue debts.

Table 3
Deposit dynamics in Kazakhstan’s banking sector for 20202024
Year Deposits in deposit Growth Attracted deposits (mln Growth
organizations (min KZT) rate, % KZT) rate, %
2020 22,089,738 - 180,233,627 -
2021 27,101,567 22.7% 288,135,400 59.9%
2022 30,935,301 14.1% 450,523,434 56.4%
2023 34,661,910 12.0% 573,201,604 27.2%
2024 41,285,458 19.1% 799,120,341 39.4%

Source: National Bank of Kazakhstan (2025).
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The dynamics of the banking sector's deposit base in Kazakhstan for 2020-2024
are shown above. The total volume of deposits in deposit organisations has grown
steadily, rising from 22.1 trillion tenge in 2020 to 41.3 trillion tenge in 2024. The high-
est growth rate was observed in 2021 (22.7%), after which the dynamics slowed
slightly but accelerated again to 19.1% in 2024. A similar trend is observed for attracted
deposits, which have more than quadrupled from 180.2 trillion tenge in 2020 to 799.1
trillion tenge in 2024. At the same time, the sharpest growth was recorded in 2021-
2022. (about 60% annually), which indicates a significant inflow of funds into the
banking system. In general, the increase in deposits indicates an expansion of banks'
resource base and greater financial stability in the sector. However, the accelerated
growth of funds raised may also be accompanied by an increase in lending activity and,
as a result, increased credit risks, especially in the context of rising interest rates and
inflationary pressures.

In general, we can say that Kazakhstan's banking sector in 2024 is operating under
more difficult conditions than before. Rising interest rates and rising inflation have
made loans more expensive and increased the burden on borrowers. As a result, over-
due debts have increased, especially among the population. At the same time, the de-
cline in the population's real incomes increased the burden on households, further ex-
acerbating credit risk growth. As the analysis of the overdue debt structure has shown,
the majority of problem loans are denominated in the national currency, indicating the
banking system's high dependence on the domestic economic situation.

At the same time, the banking sector remains stable due to the growth of the de-
posit base. The increase in deposits shows that the population and businesses continue
to actively deposit funds with banks, supporting the system's liquidity. However, the
rapid growth of deposits also creates conditions for the expansion of lending and, there-
fore, for a possible increase in future risks. Thus, it can be concluded that Kazakhstan's
banking system as a whole remains stable but is becoming more sensitive to macroe-
conomic changes. The main risks are associated with rising interest rates, inflation and
a decrease in borrowers' solvency, which requires more careful monitoring of the qual-

ity of banks' loan portfolios.
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4.2 Determinants of Banking Sector Performance: A Correlation and Regression
Analysis.

The analysis of the indicators enables assessment of the overall financial environ-
ment and identification of key trends affecting the stability of Kazakhstan's banking
system. During the period under review, Kazakhstan's economy showed moderate re-
covery growth after a decline in 2020 (the GDP volume index was 97.5%). Already in
2021-2024, there is a stabilization of economic activity, where the index values range
from 103—-105%, indicating a transition to a stable growth phase. The use of descriptive
statistics provides a primary assessment of the distribution of data, their variability and
dynamics in the period under review. The analysis includes key indicators characteris-

ing the macro-financial situation, such as inflation, exchange rates, interest rates,

household incomes, deposit volumes, and loan portfolio quality, for 2020-2024.

Summary statistical characteristics of the variables studied are presented in Table

4, which shows the average values, minimum and maximum levels, and measures of

variation.
Table 4
Descriptive statistics of economic and banking indicators
in Kazakhstan for 2020-2024

Variable Mean Min Max Std. Dev.
Budget deficit (% of GDP) -2.74 -3.1 -2.3 0.30
Exchange rate 445.04 412.95 469.44 23.33
FDI inflow (mln USD) 22 153 17 155 28 171 4569
GDP volume index 103.02 97.5 105.1 2.96
GDP (mIn USD) 229 284 171 084 291 184 47716
Inflation (%) 10.78 7.3 20.3 5.34
Non-performing loans (mln. tenge) 755272 579 032 928 112 136 209
Deposits (mln. tenge) 31214795 | 22089 738 | 41 285458 7493 611
Attracted deposits (mln. tenge) 458 242 881 | 180 233 627 | 799 120 341 | 239238314
Base rate (%) 12.10 9.0 16.75 3.49
Lending rate (%) 16.38 13.2 18.1 1.98
Income per capita (tenge) 177 156 126 551 232 679 39909

As shown in Table 4, the indicator values vary significantly in both level and dy-

namics. The most stable indicators are economic growth and the exchange rate, where
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fluctuations over the period under review are relatively small. At the same time, infla-
tion and the base rate are highly volatile, especially in 2023, reflecting the instability
of the economic situation. Household incomes and deposits have shown steady growth
throughout the period, indicating an increase in the population's financial capabilities
and an expansion of the banking sector's resource base. At the same time, the overdue
debt indicator has significant fluctuations, which indicates instability in the quality of
the loan portfolio. In general, the table data show that Kazakhstan's macro-financial
environment in 2020-2024 was shaped by inflationary shocks and changes in monetary
policy, while incomes and banking activity increased.

Despite the fact that descriptive statistics can reveal general trends and dynamics
of macroeconomic and banking indicators, they do not give an idea of the nature of the
relationships between them. In this regard, the next stage of the study is to conduct a
correlation analysis to identify the degree and direction of mutual influence among key
macrofinancial variables. The correlation matrix allows you to quantify the strength of
the linear relationship between indicators such as inflation, interest rates, household
incomes, deposits and overdue debt levels. The results of the correlation analysis are

presented in Table 5.

Table 5
Correlation matrix of key indicators
Variable () (2) 3 4) ) (6) ) (8)

Inflation 1.000 0.791 0.590 0.451 0.393 -0.281 0.491 0.370
Base rate 0.790 1.000 0.770 0.860 0.820 0.140 0.880 0.716
Lending rate 0.591 0.772 1.000 0.820 0.861 -0.340 0.870 0.753
Income 0.453 0.861 0.820 1.000 0.990 0.131 0.990 0.950
Deposits 0.390 0.821 0.861 0.990 1.000 0.100 0.990 0.920
NPL -0.281 0.143 -0.340 | 0.130 0.10 1.000 0.101 -0.03
GDP 0.495 0.880 0.870 0.990 0.990 0.100 1.000 0.921
Exchange 0.378 0.710 0.750 0.950 0.921 -0.032 0.921 1.000

As shown in Table 3, there are strong correlations among key macrofinancial in-
dicators. The highest positive correlation is observed between household incomes,
GDP, and the volume of deposits — the coefficient is 0.990, indicating an almost linear
relationship: as the economy and the population's income grow, the volume of savings

increases. A strong positive relationship is also observed between the exchange rate
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and incomes (0.950), as well as deposits (0.920), reflecting the impact of macroeco-
nomic dynamics on the financial behavior of the population. The base rate shows a
high correlation with GDP (0.880) and income (0.860), which indicates a close rela-
tionship between monetary policy and economic activity.

Inflation has the most pronounced relationship with the base rate (0.790), con-
firming the National Bank's response to inflationary pressures. At the same time, the
correlation of inflation with incomes (0.451) and deposits (0.393) is moderate. The
Overdue Debt index (NPL) does not show strong relationships with most variables.
There is a weak negative correlation with the loan rate (-0.340) and inflation (-0.281),
which may indicate a more complex nature of the factors affecting the quality of the
loan portfolio.

In general, the results of the correlation analysis show that the strongest relation-
ships are between indicators of economic growth, household incomes, and banking
activity. In contrast, credit risks (NPL) depend on a broader set of factors.

Even though correlation analysis makes it possible to identify the presence and
direction of relationships between indicators, it does not enable assessment of the
causal effects of factors. In this regard, the next stage of the study is to build regression
models that allow quantifying the impact of key macroeconomic variables on the state
of the banking sector.

For a deeper analysis, two regression models were built reflecting the influence
of factors on the quality of the loan portfolio and the dynamics of the deposit base. The
evaluation results are presented in Table 6.

Table 6

Regression results

Variable Model 1: NPL Model 2: Deposits
Constant 809 300 1 576 000
Inflation -58 750 -
Base rate 136 800 -207 800
Income -6.075 181.494
R? 0.814 0.978
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The results of the regression analysis show that the impact of macroeconomic
factors on the banking sector is heterogeneous.

In the first model, which explains the dynamics of overdue debt, demonstrates
that the base rate has a positive effect, which means an increase in arrears with an
increase in the cost of credit resources. Household incomes, on the contrary, have a
negative impact (B = -6.075), reducing credit risk by increasing borrowers' solvency.
The inflation term has a negative coefficient (f =-58,750), which may be due to sample
peculiarities and the small number of observations. The coefficient of determination
R2 = 0.814 indicates a sufficiently high explanatory power of the model.

In the second model, where deposits are the dependent variable, the key factor is
population income ( = 181.494), which confirms the strong dependence of savings on
the level of well-being. The base rate has a negative impact (B = -207,800), but this
result 1s unstable and may be attributable to the characteristics of a short time series.
The high R2 value of 0.978 indicates the model's almost complete explanatory power.

Furthermore, to provide a more visual assessment of the quality of the constructed
regression models and the degree to which the calculated values correspond to the ac-
tual data, a graphical visualisation of the results was produced. As part of the analysis,
graphs were constructed for two dependent variables, the level of overdue debt (NPL)
and the volume of deposits, which makes it possible to compare the quality of models
for various aspects of the banking sector. The visualization results are shown in Figure

4.
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Fig. 4. Scatter plot of actual vs. predicted values of NPL and deposites for 2020-2024

As shown in the Scatter plot for deposits, the points practically coincide with the
line of equality, indicating the model's high accuracy in explaining deposit dynamics.
This means that the selected factors, primarily household incomes, well explain the
changes in the volume of deposits. The model demonstrates a very high correspond-
ence to the actual data. At the same time, in the Scatter plot for NPL, the dots are gen-
erally clustered near the equality line, indicating that the model reproduces the actual
overdue debt values well. However, there are noticeable deviations for individual ob-
servations, which suggests that the model does not consider all the factors affecting the
NPL level. In general, the accuracy of the model can be assessed as satisfactory.

Generally, the results show that Kazakhstan's banking sector in 2020-2024 devel-
oped against the backdrop of a gradual economic recovery and rising household in-
comes. This has led to an increase in deposits and an expansion of the banks' resource
base, which can be considered a positive trend. An analysis of the relationships has
shown that the key role is played by the income of the population and overall economic
growth. They are most strongly related to the volume of deposits and GDP, which
means that the higher the income and economic activity, the more the population saves.
At the same time, the quality of the NPL proved less predictable. It is poorly correlated
with most macroeconomic indicators, suggesting that the level of overdue debt is in-
fluenced not only by macroeconomic factors but also by other factors, such as borrower
behaviour, banking policy, or lending structure.

The results of the regression analysis confirmed these conclusions. Household in-
comes are the main driver of deposit growth, and an increase in the base rate may
worsen loan quality. However, due to the small number of observations, some of the
results should be interpreted cautiously. As a result, we can draw a general conclusion
that economic growth and household incomes are the main drivers of the banking sec-
tor's development in Kazakhstan, while a more complex set of factors shapes credit
risks and require a more detailed analysis.

5. Conclusion.
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The purpose of this study was to quantify the impact of macroeconomic and mon-
etary factors on the stability of the banking sector in Kazakhstan through indicators of
the quality of the loan portfolio and the dynamics of the deposit base. The analysis
made it possible to identify key patterns in the development of the banking system in
the context of macroeconomic changes over the period 2020-2024.

The results show that the development of the banking sector in Kazakhstan is
largely determined by the general economic dynamics and the income level of the pop-
ulation. It has been established that income growth is accompanied by an increase in
deposits, which indicates a direct dependence of the resource base of banks on the wel-
fare of the population. This confirms the important role of households as the main
source of funding for the banking system.

At the same time, an analysis of the factors affecting the quality of the loan port-
folio showed that the key driver of the growth in overdue debt is the tightening of
monetary policy. An increase in the base rate leads to an increase in the cost of credit
resources and an increase in the debt burden on borrowers, which, in turn, contributes
to an increase in the NPL level. At the same time, the influence of macroeconomic
variables on credit risks is more complex and does not always manifest itself through
direct linear relationships, which is confirmed by the results of correlation analysis.

The results of the study also show that, despite the growth of the deposit base and
the continued stability of the banking sector, its development is accompanied by in-
creased sensitivity to macroeconomic shocks. The main risks are related to inflationary
pressures, changes in interest rates and the dynamics of real incomes of the population.
This requires more careful monitoring of asset quality and more flexible regulation of
banks' lending activities. However, the results of the study should be interpreted con-
sidering the existing limitations, first of all, a small sample size and a limited time
period for analysis. In the future, it is advisable to expand the time horizon of the study,
as well as supplement the model with banking and behavioral variables, which will
allow for a more complete disclosure of the mechanisms of credit risk formation and

the stability of the banking system.
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