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Abstract. This study examines banking stability in Southeast Europe by analyzing both financial and institutional
factors by using the Z-score as a key metric. On the basis of covering the period of 2012-2023, the research
evaluates the impact of capital adequacy, lending rates, non-performing loans, rule of law, regulatory quality,
control of corruption, judicial efficiency, and government integrity. The analysis combines static Ordinary
Least Squares (OLS) and dynamic Generalized Method of Moments (GMM) methods on panel data. The key
findings reveal that capital adequacy, non-performing loans, and regulatory quality positively influence banking
stability, thereby suggesting the benefits of strong financial regulation. Conversely, control of corruption and
weak government integrity negatively affect stability, highlighting institutional weaknesses. A novel aspect of
the study lies in comparing the static and dynamic models: while OLS results show the rule of law as significant
and positive and judicial effectiveness as negative, the GMM model finds these institutional variables largely
insignificant. This divergence emphasizes the importance of using multidimensional empirical approaches
to assess the complex interplay of governance and financial performance in the banking sector. The study
ultimately demands strengthened legal and regulatory institutions to enhance banking stability in the region.
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1. Introduction

Based on the context of technological progress today, particularly in financial technol-
ogy (FinTech), which has transformed the entire approach of regulatory authorities and
the management of financial institutions, banking stability is highlighted as a catalyst
for economic sustainability. One of the key benefits of emerging technologies for econo-
mies is FinTech, which facilitates more affordable, faster, and more accessible financial
services, particularly through the expansion of digital payment solutions (Komiirciioglu
and Akyazi, 2024). This is especially important when institutions are facing challeng-
es such as governance issues, concerns about capital adequacy, and fluctuating lend-
ing rates (Yitayaw et al., 2022). Additionally, in developed, and especially in emerging
countries, numerous studies underline the importance of the banking business not only
for economic growth but also for the progress of the financial intermediary (Pham et
al., 2021). Hence, this research seeks to scrutinize the level of banking stability in nom-
inated South-East Europe (SEE) economies! by employing institutional and banking
industry-specific variables conceptualized and proxied by Z-score. The selection of this
sample for research is based on several specific characteristics, emphasizing the geo-
graphical focus (as the countries are geographically adjacent to one another), followed
by the availability of data, the shared specificities in the banking sector, and their current
transitional period. Lastly, the selection addresses the research gap identified in previous
studies. Grounded in academic and empirical perspectives, the present research seeks to
address the existing research gap concerning the examined variables, with a particular
focus on the economies under analysis. This research on banking stability distinguishes
itself from prior research across multiple dimensions. First, it employs a hybrid econo-
metric approach, integrating methodological rigor with analytical depth. Second, it lev-
erages recent data, thus ensuring a more contemporaneous and relevant assessment of
the studied phenomena. Third, it delves into governance factors variables that have been
largely underexplored in the context of these economies. These distinctive attributes not
only enhance the academic contribution of the present research but also inspire it with a
refined dimension of originality within the academic discourse. However, a large number
of researchers have noticed that the Z-score from an academic perspective is probably
one of the most integrated measures that evaluate banking stability by calculating the
possibility of insolvency (Jamileh, 2024; Sodokin et al., 2023; Tarkocin and Donduran,
2023; Pham et al., 2021). Historically, banking stability was evaluated exclusively by
financial metrics, referred to as bank-specific indicators. Meanwhile, with the financial
crisis of 2007-2008, the need to incorporate institutional and corporate governance met-
rics has emerged. For the selected economies, addressing these variables in a combined
manner will provide additional novelty and added value, both academically and em-
pirically. Hence, identifying the causality of the above-mentioned factors on banking

I' These countries include the following: Albania, Kosovo, Montenegro, North Macedonia, Bosnia and Herze-
govina, and Serbia.

125



ISSN 1392-1258 eISSN 2424-6166 Ekonomika. 2025, vol. 104(3)

stability in SEE, this research analyzes capital adequacy, lending interest rates, non-per-
forming loans, and the main governance variables, which include the rule of law, reg-
ulatory quality, control of corruption, judicial effectiveness, and government integrity.
Capital adequacy, as defined by regulatory authorities, the Basel Accord, and European
Union directives, is considered one of the key indicators ensuring the stability of banks
on the one hand, while, on the other hand, it reflects their ability to withstand losses
without facing bankruptcy. As such, Basel III identifies that capital buffers are meant to
keep banks running during periods of liquidity constraint and/or financial crises (Spahiu,
2022). Most empirical studies have offered sufficient signals of the direct connection
between capital adequacy and an improved stability within the banking division (Deda
et al., 2024; Jamileh, 2024; Durguti et al., 2023; Pham et al., 2021).

As highlighted by Huu Vu and Ngo (2023), those banks which meet the regulatory
authorities’ criteria for capital reserves are better equipped to handle challenges and sig-
nificantly reduce the likelihood of bankruptcy. However, from the opposite perspective,
banks with low capital reserve levels, as well as those operating near the limits set by
regulatory authorities, may face significant difficulties in carrying out daily operations,
especially during times of crisis. Under these situations, governance difficulties may
compound the situation by generating extra hazards (Essilfie, 2023). Interest rates in-
fluence both the profitability of banks and the capability of borrowers to repay loans.
The average interest rate in Southeast Europe stands at 6.48%, highlighting variations
in conditions across the countries within this region. Banking stability can be influenced
by both internal and external factors. For instance, the quality of governance plays a
role in affecting banking stability as it influences enforcement, institutional integrity,
and risk management (Ozili, 2018). On the contrary, inadequate governance, typified
by corruption coupled with weak regulatory environments, can cause low efficiency in
bank supervision. According to Ullah et al. (2022), inadequate governance results in
increased risk-taking activities and financial instability. Among the countries of SEE,
there are several measures of governance, including the rule of law, regulatory quality,
control of corruption, judicial effectiveness, and government integrity, which exhibit
moderate heterogeneity across countries (World Justice Project, 2023). Therefore, by im-
proving governance frameworks, ensuring adequate capital buffers, and managing lend-
ing rates, policymakers in these economies can strengthen banking stability and promote
long-term economic growth. Overall, this research presents the key research question:
“What influence do governance quality indicators have, and what pressure does their
application place on banking stability?”” To provide explicit econometric answers to this
research question, the study aims to validate it through the proposed hypotheses, which
will be tested at a significance level of o = 0.05. The specific hypotheses are:

H,: Capital adequacy has a negative and substantial effect on banking stability.
H,: Lending rates have a substantial effect on banking stability.

H;: Non-performing loans have an adverse and substantial effect on banking stability.
H,: The rule of law has constructive pressure effects on banking stability.
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H: Regulatory quality has a constructive and substantial pressure effect on banking
stability.

H: Control of corruption has an adverse and substantial effect on banking stability.

H,: Government integrity has an adverse and substantial effect on banking stability.

Hy: Judicial efficiency substantially affects banking stability.

The current research aspires to contribute in several dimensions. First, it is of value
due to contributing to the offering of additional empirical evidence in this field, particu-
larly for the treated economies. Second, it addresses several issues by incorporating a
combination of variables that have rarely been examined in SEE economies. Third, it ap-
plies the dynamic GMM system approach, which carefully addresses the issues of heter-
ogeneity and endogeneity of the indicators included in the analysis. Lastly, the outcomes
provide clear indications of the level and direction of the impact that these variables
have on banking stability, which can be used by policymakers so that to take measures to
redesign certain policies that may influence the creation of sustainable banking stability.

2. Theoretical Background

In today’s globalized and digital landscape, robust and sophisticated financial systems
are crucial for economic development and stability. Transition economies, such as those
in the SEE countries, provide distinct perspectives on the influence of creditor rights,
government quality, and banking liberalization on bank risk. Fang ez al. (2014) present-
ed direct evidence of the causal effects produced by these factors on banking stability
through an examination of transition economies. Empirical research indicates that banks
with elevated capital levels typically appear more stable, thus reinforcing the moral haz-
ard hypothesis. Additionally, the study indicates that institutional quality is extremely im-
portant for financial stability. Hoang et al. (2024) assert that capital adequacy and institu-
tional quality can jointly improve banking stability. The interaction becomes especially
evident in banking systems with minimized capital levels, wherein robust institutional
frameworks may make amends for inadequate capital buffers. Considering the backdrop
of capital structure for Western Balkan countries, Ahmeti et al. (2023), by employing a
balanced panel dataset for forty-seven commercial banks and adopting a fixed effects re-
gression approach, revealed a significant beneficial connection between profitability and
the capital structure. Malik et al. (2022) offered concrete evidence demonstrating that
components of the governance environment, namely, the rule of law, regulatory quali-
ty, and control of corruption are essential for ensuring banking stability and the whole
monetary system. Deda et al. (2024) analyzed the economies of Southeastern Europe,
emphasizing that the same drivers exert statistically significant adverse consequences on
banking stability, while government efficiency demonstrates an insignificant statistical
influence. Angelini et al. (2020) ended up arriving at identical conclusions, emphasizing
the favorable implications of services provided by governments. Cieslik and Goczek
(2018) discovered that an inadequate level of judicial effectiveness and government in-
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tegrity encourages heightened corruption levels, adversely impacting banking stability.
Ullah et al. (2022) assert that economies with a robust regulatory structure and effective
enforcement can withstand financial crises and preserve banking stability.

The soundness of the banking system has become critical for economic stability and
sustained growth; discovering the contributing factors of non-performing loans (NPLs)
is essential for banks, banking regulators, and governments so that to implement effi-
cient prevention strategies against banking and economic instability (Giammancoet et
al., 2023). In this background, Kuzucu and Kuzucu (2019) stressed that financial insti-
tutions, mainly banks with long-term strategic goals, need to handle and preserve NPLs
within the set minimal criteria. In this mindset, Abiad and Mody (2005) expressly shed
light on the negative and considerable influence of government stability on NPLs when
an exact threshold level has been achieved. Guidi (2021), in analyzing the SEE countries,
has highlighted that these institutions serve as the primary channel through which finan-
cial resources are allocated and distributed across the region. Moreover, in recent times,
they have undergone radical transformations in the context of privatization, consolida-
tion, and cross-border acquisitions. The findings of this study underscore that banking
stability is at risk in cases of increasing non-performing loans and intense market com-
petition. Conversely, a high degree of market concentration in this sector contributes to a
reduction in non-performing loans. Conversely, if the non-performing loan ratio is below
the set level, the effect is considered insignificant. The inability of banking institutions
to effectively obtain deposits from a broad spectrum of people hinders the possibilities
for capital accumulation and restricts the capability banks to distribute loans, which is
necessary for economic growth (Olawale, 2024). For instance, Martinez and Repullo
(2020) in their research consider an economy where intermediaries have market power
in granting loans, intermediaries monitor borrowers, which lowers their probability of
default, and monitoring is costly and unobservable, which creates a moral hazard prob-
lem with uninsured depositors. Nevertheless, when it comes to interest rate policies and
their effectiveness in preventing financial crises, there remains some uncertainty. Dem-
cenko (2021), through an in-depth analysis of portfolio diversification in an international
context, examined various financial instruments. The findings of this research provide
evidence that optimization aimed at minimizing the level of risk results in a significant
reduction in returns. The connection between credit conditions, financial crises, and in-
terest rate policies is still debated, and these are the variables that most strongly influence
results in this area (Ajello et al., 2016).

The connection they share cuts the percentage of loans compared to deposits across
these two directions. The financial stability policy, which requires monitoring mecha-
nisms, is based mainly on straightforward metrics of a narrative nature that are far from
perfect, and the difficulty of evaluating financial intermediation comprehensively. As
stated by Jorda et al. (2017), there are opinions that macroprudential policy should be
fostered around the loan-to-deposits criterion, and there is a corresponding indication
that the loan-to-deposits is an appropriate metric of financial fragility. Nonetheless, this
evidence also suggests that it fails to be an early warning sign, which leaves regulators

128



Esat A. Durguti et al. Banking Stability under Governance Factors in SEE

with the task of reviewing the loan-to-deposit ratio for a given moment. To enhance the
credibility of this argument, Bod’a and Zimkova (2021) underline that loan-to-deposits is
merely a descriptive measure, and that it lacks a conventional direction.

The performance of national institutions is unrelated to these economic variables,
and thus the possibility of erroneous predictor variables is removed. The demonstrated
association between administrative improvements and bank risk-taking does not appear
to be explained by exogenous variables. The research conducted by Abbas et al. (2022)
underlines that financial stability can be defined by its various qualities, such as “im-
proving economic procedures, managing risks, and absorbing shocks”. Liashenko et al.
(2023), through an advanced and challenging study, examined the application of various
machine learning algorithms for the task of predicting corporate bankruptcy based on
financial indicators. Specifically, they found that bagging and random forest, combined
with Near-Miss and random under-sampling techniques, yielded the best results in iden-
tifying bankrupt companies in small samples, whereas artificial neural networks provid-
ed the most consistent outcomes with larger samples.

Additionally, several researchers (Gallas et al., 2024; Abbas et al., 2022) argue that
financial stability and economic growth reinforce each other. Countries undergoing an
economic downturn, especially suffered from an impact on banking operations and busi-
ness activity. For these countries, it has become challenging to attract foreign financing,
which affects GDP growth and crediting. In their analysis of the financial landscape of
the eleven SEE economies, Zhuja et al. (2024), by employing a mixed econometric ap-
proach, examined the financial stability index and its interrelationship with the banking
stability index, as well as several macroeconomic determinants. Their findings suggest
that the strengthening of banking stability contributes to the establishment of predispo-
sitions for a stable economy, while inflation is identified as an additional risk factor for
these economies. Consequently, considering this scenario, Iljaz et al. (2020) stress that it
is fairly evident that economic expansion enhances financial stability. The monetary and
banking industries are described as being sound when lending bodies are capable of sup-
plying financing to families in an adequate amount, and turmoil in the economy, under
both internal and external shocks, is unable to render them unstable (Idawati and Syaf-
putri, 2022). The insufficient capacity of the banking system to withstand events, as well
as external and internal shocks, can lead to an overall decrease in lending; consequently,
business activity will slow down, unemployment is expected to rise, and, ultimately,
economic growth will decrease.

3. Research Method

The methodology designed to empirically evaluate the influence of specific variables
from the banking industry and institutional variables begins with the study data sample,
the valuation and selection of variables, and, finally, the determination and justification
of the applied econometric approach.
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3.1. Study sample

This study constitutes a conceptual and empirical scrutiny of an interplay of bank-specific
and institutional variables on banking stability, by employing a strongly balanced sample
comprising six Southeast European countries from 2012 to 2023. The data were obtained
from two credible organizations (the World Bank and the Heritage Foundation) and are
provided annually, encompassing 72 observations. Each banking industry’s variables are
expressed as a percentage, whereas institutional variables are assessed based on the World
Bank’s methodology. Additionally, the variables of judicial effectiveness and government
integrity are assessed following the methodological algorithm of the Heritage Foundation.

3.2. Measurements and selection of variables

The construction of this econometric paradigm is to evaluate combined determinants (both
financial and institutional) in banking stability within SEE economies. The illustration of
the determinants in the tabular form provides a comprehensive overview, starting from their
description and role in the research, expected sign, explanation of the respective variable,
method of calculation (estimation), and the source of the exploited data. Additionally,
each calculation or evaluation technique that influenced the selection of various variables
within the context of the performed approach will be displayed in the tabular format.

Table 1. A comprehensive summary of the variables

Variable and Exp.
arlable an Explanation Calculation Source .xp
label sign
It luat: ili
evaluates th-e probftb{hty World
of a bank’s failure within Bank
ank:
th, tem b i
Bank stability fusys Z‘; gy ?;:ismiil . ROA + CAR https://
returns alongside cap —score = —g5———
BS . SR/ databank.
(BS) and dividing them by the ROA ataban
worldbank.
square root of returns on
org/
assets.
This indicator reflects
the ability of the banking
Bank Capital | system to withstand BCAR = Tier 1 + Tier 2 (Capital)
Adequacy potential unexpected " Risk Weighted Assets WB +/-
Ratio (BCAR) |losses to protect depositors
and ensure financial
stability.
This indicator represents
Lending :Jhe lr:'lte app{[ied b}ti tt;le E di inal 1
ankin, m Xpri in nominal annua
Interest Rate .g S},]s em o . ¢ presse © . WB -
(LIR) countries included in terms
the analysis to support
individuals or businesses.
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Variable and Exp.
arable an Explanation Calculation Source ,XP
label sign
It indicates the % of
loans that are overdue
Non- by more than 90 days 90 d td
Performing Y ‘y' NPL = 20 days past due WB +/-
from borrowers, failing Total loans
Loans (NPL)
to adhere to the terms
specified in the agreement.
It indicates the level of
Rule of Law adherence to the BL, The rating is -2.5 for V.ery
(RL) evaluated according poor performance, while 2.5 WB +
to the World Bank’s represents high performance.
methodology.
It indicates the quality
and implementation of the | The rating is -2.5 for very
Regulatory .
. legal framework, evaluated | poor performance, while 2.5 WB +
Quality (RQ) . .
according to the WB represents high performance.
methodology.
It indicates th ity of L
Control of . m. lc.a es the capactly 9 The rating is -2.5 for very
. institutional governance in .
Corruption . poor performance, while 2.5 WB -
(CO) CC, evaluated according to represents high performance
the WB methodology. P E1p '
. Tt reflects the judicial . .
Judicial e ec’ s .e'Ju e The rating scale is 0 for very The
. system’s ability to enforce . .
Effectiveness . poor effectiveness, and 100 Heritage +/-
(JE) and implement laws represents high performance. | Foundation
efficiently and fairly. P gip '
This component evaluates
transparency, the fight
against corruption, and The rating scale is 0 for The
Government s . .
. the government’s ability | very poor GI, whereas 100 Heritage +/-
Integrity (GI) . . .
to ensure that public represents high GI. Foundation
resources are utilized fairly
and efficiently.

Source: compiled by the authors

3.3. Data analysis approach

The development of the dynamic approach is entirely interconnected with the charac-
teristics of the data, which, in our explicit instance, involves the evaluation of banking
stability through financial and institutional causes of a dynamic nature. Therefore, the
utilization of the panel data contained within the study reflects dynamic features, as
their current behavior undoubtedly reflects past performance. Consequently, the em-
ployment of a dynamic panel model is necessary. In the econometric context, the dy-
namic nature of the model limits the use of static approaches, such as Ordinary Least
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Squares (OLS), which, in our instance, could lead to biased conclusions due to the
association between unobserved effects and the lagged dependent variable (Hasanovic
and Latic, 2017). Hence, fixed-effects or random-effects for panel data cannot always
resolve significant econometric issues compared to dynamic models. While address-
ing these shortcomings, Arellano and Bond (1991) introduced an estimator known as
the Generalized Method of Moments (GMM) system to address endogeneity problems.
This estimator is particularly relevant for mitigating bias and heterogeneity observed
across countries, which traditional methods may fail to capture accurately. As part of
their background, Arellano and Bond (1991) emphasized the necessity of incorporating
additional instruments to estimate dynamic panels and proposed various transforma-
tions. Subsequently, Arellano and Bover (1995), and also Blundell and Bond (1998)
further enhanced the estimator by suggesting additional constraints in the initial stages,
allowing for the inclusion of more instruments to improve results. These advancements
also enabled the combination of the first difference of variables. This study employs a
minimal number of instrumental variables to minimize bias and address issues of en-
dogeneity and autocorrelation. The application of this econometric approach is further
inspired by the empirical analysis of Klinac (2023), and Ercegovac et al. (2024), whose
econometric specification is as follows:

BSit =@+ AH(BSi,t)_l + B1(BCAR;y) + B2 (LIR;;) + B3 (NPLs;¢) + Bs(RLir) + Bs(RQix)
+ BG(CCM) + B7(]Ei,t) + Bs(Gli,t) + 1 + &gt

where: BS denotes the dependent variable, ¢ represents the intercept slope, i — Ps are the
intercepts of the independent variables, ¢ indicates time (2012-2023), i denotes specific
effects within the analysis, m; denotes unobserved effects in the estimation, and ¢, signifies
the latent error in the simulated method.

4. Results and Insights

4.1. Descriptive statistics

Table 2 offers a comprehensive outline of the distribution and variation of the determi-
nants examined in this research. The research sample in our specific instance includes
72 observations for each variable, covering key valuations such as the mean, standard
deviation (SD), and minimum and maximum values.

Based on the initial valuation, it is observed that banking stability has a mean value
of 13.12 with an SD of 5.62 percent, reflecting moderate variation between its lowest
and highest values, ranging from 4.45 to 24.29. Therefore, considering this conclusion
and the assumptions based on the Z-score, it can be inferred that the economies analyzed
are in the green zone (as their mean value is > 3.00). The capital adequacy is observed
to have a mean value of 9.32 with an SD of 1.3 percent. Additionally, the variation be-
tween its minimum value of 7.26 and the maximum value of 12.00 indicates that these
economies are nearly meeting the requirements set by regulatory authorities. The lending
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interest rate applied by these countries has a mean value of 6.49 percent, with significant
variations ranging from 3.07 to 12.67 percent.

Table 2. Descriptive statistics

Obs Mean SD Min Max
BS 72 13.124 5.623 4.453 24.290
BCAR 72 9.320 1.275 7.259 12.001
LIR 72 6.487 1.976 3.071 12.665
NPLs 72 9.138 5.950 1.932 22.243
RL 72 -0.227 0.144 -0.542 0.024
RQ 72 0.106 0.241 -0.374 0.524
CcC 72 -0.374 0.203 -0.780 0.010
JE 72 42.785 10.156 20.151 61.400
GI 72 39.775 5.311 28.401 52.000

Source: calculations by the authors

Another critical determining factor of banking stability is the non-performing loans,
which have a mean value of 9.14 percent with an SD of 5.95 percent. In the background
of institutional determinants considered pressures on banking stability conception, spe-
cifically, the rule of law and regulatory quality, they exhibit mean values of -0.227 and
0.106, respectively, indicating weak performance of these indicators. Moreover, reflect-
ing these two determinants, control of corruption has a mean value of -0.374, demon-
strating limited commitment from the leadership structures of these states, and necessi-
tating further effort and dedication to achieve satisfactory outcomes in this area. Finally,
the two interrelated components, judicial effectiveness and government integrity, have
mean values of 42.78 and 39.78, respectively. These outcomes, on a scale ranging from
0 to 100, provide initial indications that these states are still struggling with the inade-
quate functioning of judicial effectiveness, and that government integrity remains below
a satisfactory level.

4.2. Correlation analysis

The research effort aimed to examine the interaction between banking stability and several
independent variables through a correlation analysis. Our results confirm that banking
stability has a positive correlation with non-performing loans and regulatory quality;
nevertheless, it has a negative correlation with all other variables.

From the outcomes presented in Table 3, it can be observed that none of the coefficients
exceed the value of 0.75. To further alleviate any uncertainties, we additionally offered a
Variance Inflation Factor (VIF) breakdown. Our initial conclusion that the data employed
for the examination does not display such issues is validated by the findings of this analysis,
as stated in the preceding paragraph. The premise is supported by the evidence presented
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by Wooldridge (2012), emphasizing that none of the individual variables should exceed
the threshold value of 5 (> 5). In our instance, the largest observed value is 2.84.

Table 3. Correlation matrix

BS | BCAR | LIR | NPLs RL RQ CC JE GI VIF
BS 1.000
BCAR | -0.236 | 1.000 1.30
LIR -0.122 | -0.112 | 1.000 1.66
NPLs | 0.484 | -0.371 | 0.290 | 1.000 2.14
RL -0.113 | -0.160 | -0.287 | 0.050 | 1.000 2.84
RQ 0.128 | -0.179 | 0.094 | 0.099 | 0.385 | 1.000 1.42
CcC -0.503 | 0.023 | 0.068 | 0.045 | 0.672 | 0.432 | 1.000 2.73
JE -0.411 | 0.129 | 0.135 | -0.508 | 0.063 | 0.146 | 0.160 | 1.000 2.01
GI -0.589 | 0.150 | 0.103 | -0.472 | 0.067 | 0.284 | 0.332 | 0.624 | 1.000 | 2.24

Source: calculations by the authors

4.3. Unit root and cointegration test

To compose a continuous chronology of justification employing the previously elaborat-
ed examinations, we additionally performed a unit root analysis, namely, the Levin-Lin-
Chu test, to verify whether the data were stationary. The proposed approach relies on the
null hypothesis, which presumes that the data are non-stationary. Through this research,
it was determined that every single variable exhibits stationarity at the level, thereby
verifying the alternative hypothesis. The rationale for performing this analysis lies in the
fact that, if the data are not stationary, the model’s results may lead to generating inaccu-
rate outcomes (Levendis, 2023). To evaluate whether the variables are cointegrated, the
Pedroni test was applied. In our instance, the test yielded a coefficient of B =4.5313, with
a probability (p = 0.000), providing robust evidence that the variables are well-integrated
within the panel outline.

Table 4. Levin-Lin-Chu and cointegration test

Variables Atlevel

Statistic p-value
BS -7.7573 0.0000
BCAR -3.5579 0.0002
LIR -4.8819 0.0000
NPLs -6.0167 0.0000
RL -13.0079 0.0000
RQ -5.7385 0.0000
CcC -3.1224 0.0009
JE -5.0024 0.0000
GI -6.8471 0.0000
Pedroni test 4.5313 0.0000

Source: calculations by the authors
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4.4. Model fitting

The outcomes of the analysis of the applied models in the economies of Southeastern
Europe (SEE) are presented in Table 5, even though the standard tests for these models,
including R?, F-test, Wald, Sargan, and Arellano-Bond (AR, and AR,), were employed to
validate the robustness of the results (see the second part of Table 5). In this section, a brief
elaboration will be provided on some of the diagnostic tests (see the last part of Table 5)
that are essential before discussing the econometric results of the models. Firstly, in terms
of RZbased on the OLS approach, it is observed that the applied variables explain 63%
of banking stability, as indicated by the probability value of the F-test. Meanwhile, for
the dynamic GMM approach, the Wald test was performed, yielding a p-value (p=0.000),
which demonstrates high model stability and adequacy. To further reinforce the argument,
the Sargan test was conducted to assess the validity of the instruments used in the model
and to eliminate potential endogeneity concerns.

Table 5. Empirical results of research

OLS approach Arellano-Bover/Blundell- | Arellano-Bover/Blundell-
Bond approach Bond approach robust

B p=lz] B p=z] B p =z
BS,, 0.5171 0.000 0.5172 0.000
BCAR 0.2448 0.052 -0.2506 0.005 -0.2506 0.012
LIR -0.1254 0.514 -0.6371 0.000 -0.6371 0.002
NPLs 0.2341 0.002 0.1762 0.000 0.1762 0.029
RL 9.4913 0.007 -1.6968 0.414 -1.6968 0.411
RQ 10.4273 0.000 5.0057 0.003 5.0057 0.020
CC -21.1299 0.000 -7.9207 0.000 -7.9207 0.049
JE -0.1962 0.000 -0.0149 0.460 -0.0149 0.400
GI -0.1532 0.068 -0.0821 0.040 -0.0821 0.015
_cons 17.1499 0.000 11.0704 0.000 0.5172 0.000
Observation 72 72 72
x-test 5.541 0.0186
R? 0.6293
F-test 38.26 0.0000
Wald chi2 381.5700 0.000 64.3500 0.0000
Sargan test 64.0881 0.1637 64.0881 0.1637
Agl -1.9452 0.0518
AR, -0.5308 0.5956

Source: calculations by the authors
Finally, moving beyond a standard analysis, we applied a robust model within the

dynamic approach to evaluate whether there are any significant changes on the one hand,
and to eliminate concerns regarding autocorrelation and endogeneity on the other hand.
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The results presented in Table 5, in the rightmost column, indicate no significant differ-
ences. The Arellano-Bond test results indicate that the model’s outcomes do not exhibit
important issues, as evidenced by AR, which has a value of (p = 0.0518), suggesting a
mild autocorrelation, commonly observed when dealing with panel data. Meanwhile, AR,
with a value of (p = 0.5956), which is insignificant in the second order, clearly indicates
that there are no concerns regarding autocorrelation or issues of endogeneity.

In analyzing the results of the presented empirical approaches, it is observed within
the econometric mindset that there are several distinctions between the applied approach-
es, such as capital adequacy and the rule of law. The findings highlight that OLS in panel
data settings is assumed to be incapable of correcting issues related to endogeneity. Con-
sequently, a more sophisticated GMM approach has been applied, addressing these con-
cerns. Within this context, the focus of the discussion on the econometric findings will be
centered around the GMM approach. The discoveries of the dynamic model indicate that
the majority of the variables analyzed have a statistically significant effect. The main-
tenance of capital reserves, as required by international regulatory contexts and the on-
going pressures exerted by national authorities to ensure compliance, has been found to
have an important harmful effect on banking stability at a confidence level of 0.01. This
research outcome validates /7,, aligns with the expected assumptions, and is consistent
with analogous studies (Hoang et al., 2024; Pham et al., 2021), which emphasized that
banks with higher capital reserves tend to be more stable, whereas the association among
them demonstrates an important harmful effect. It is also noteworthy that our findings
oppose the results of Yitayaw et al. (2022), who argued for a constructive association
between these variables. An equivalently robust statistical effect was discovered for the
lending interest rate, validating /7,, which corresponds with the expected assumptions.
This research offers comprehensive evidence that the financial burden imposed by high
interest rates directly undermines banking stability. At first glance, from the perspective
of securing income from interest, this may appear to be an interesting outcome. Howev-
er, when analyzed through the lens of the inability to meet contractual obligations, the
rise in non-performing loans, and the risk of losing accrued interest, the profits of finan-
cial institutions are directly diminished. Furthermore, as a result of the deterioration in
economic conditions, high interest rates contribute to a slowdown in economic growth,
thereby exposing institutions to the risk of capital loss. Our findings are comparable to
those of Durguti et al. (2023), who additionally claim that high interest rates undermine
banking stability and lead to new possibilities for money laundering. Additionally, Ajello
et al. (2016) stressed that a failure to adopt an appropriate interest rate policy could lead
to credit-related crises.

The mathematical model additionally implies that lending activity and asset qual-
ity management, guided by sound practices, have a beneficial interplay with banking
stability, thereby underlining that the banking industry with an adequate loan portfolio
translates into greater banking stability. The conclusions of this examination reject hy-
pothesis H; and affirm the validity of the alternative hypothesis. Our results correspond
with the conclusions of Kuzucu and Kuzucu (2019), who recommend that banks fol-
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lowing a long-term strategy to preserve non-performing loans at the required minimum
level indicate a beneficial interplay with banking stability; however, the opposite effect
happens as well. From the perspective of institutional determining factors, the rule of
law and judicial effectiveness have demonstrated statistically insignificant effects based
on the generated results, and, as such, they do not support H, and Hy. Moreover, the
regulatory quality, determined by its coefficient value 8 = 5.005 with p = 0.003, demon-
strates a significantly beneficial effect on banking stability at a 0.01 statistical reliability
level. The results obtained mean that a mean increase in the regulatory quality leads to a
5.005-unit enhancement of banking stability, considering the ceteris paribus assumption.
The result, presented in Table 5, confirms /5 and the expected assumptions. Moreover, it
corroborates assertions regarding the rule of law and judicial effectiveness, highlighting
a lack of strong commitment to the rigorous implementation of the current regulatory
framework. Our discoveries correspond with those of Deda et al. (2024), who studied
Southeast European (SEE) countries and found that the regulatory quality significantly
impacts banking stability. Additionally, Malik et al. (2022) offered scientific evidence
emphasizing that institutional governance features are essential for banking stability.

Anyway, the inadequate efficiency of the rule of law presents the potential for corrupt
actions among interest groups. In this context, control of corruption demonstrates a sig-
nificantly harmful effect on banking stability, with a high level of statistical confidence.
The discoveries indicate that each one-unit increase in control of corruption corresponds
to a direct reduction of 7.920 units in banking stability, under the ceteris paribus prin-
ciple, thereby confirming H,. These observations line up with those published by other
researchers, for example, Deda ef al. (2024), Ullah et al. (2022), Malik et al. (2022),
and Angelini et al. (2020), who additionally claim that control of corruption negatively
influences banking stability. Lastly, government integrity likewise demonstrates its ad-
verse influence on banking stability, since it has a statistically significant effect at a 0.05
probability level. This result additionally confirms //,, while demonstrating that every
unit getting worse in government integrity is associated with a 0.08-unit reduction in
banking stability. These results provide unambiguous signs that the economies covered
in this analysis have serious concerns regarding their integrity. The conclusions of this
examination stand in full conjunction with the research undertaken by Sadokin et al.
(2023), who predict that institutional components are adversely connected with banking
stability. Similarly, Angelini et al. (2020) underline that the effective, transparent, and
fair implementation of the rules and regulations enhances banking stability; on the con-
trary, it substantially affects banking stability.

5. Conclusion

The research has explored the determinants of banking stability in Southeastern Europe,
covering the period from 2012 to 2023 through a combined approach, employing both
static and dynamic methods, specifically, while using the GMM estimator. The use of
the Z-score to measure banking stability provided detailed insights into how governance
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characteristics such as the rule of law, regulatory quality, control of corruption, judicial
effectiveness, and government integrity interact with bank-specific factors like capital
adequacy, non-performing loans, and lending interest rates to influence banking stability.
Moreover, the dynamic approach model results showed significant evidence of a rela-
tionship between banking stability and the internal and external factors considered in this
research. Based on the research findings, it is concluded and econometrically verified that
the favorable impact of the regulatory quality on banking stability suggests that strong
and effective regulations are essential for ensuring the stability of the financial sector.
This implies that regulations must be not only well-crafted but also properly administered
and adhered to. Specifically, regulatory quality acts as a robust mechanism that pressures
implementing actors to adopt best practices, thereby influencing the maintenance of an
adequate quality of non-performing loans. In the specific instance under analysis, the
research underscores that the level of NPLs remains within satisfactory norms and has a
constructive impression on the creation of banking stability in these countries during the
observed period. Another noteworthy, though somewhat surprising, discovery pertains
to the rule of law and judicial effectiveness, which were found to be insignificant in con-
tributing to banking stability.

Low government integrity has a detrimental effect on banking stability, which is
particularly concerning. These findings underscore the negative effect of insufficient gov-
ernance on the financial sector’s health and highlight the importance of transparent and
accountable governance systems. Corruption and a lack of integrity have a particularly
damaging effect on banking stability. These results emphasize the undesirable effects of
poor governance and corruption on the financial sector’s health, underscoring the impor-
tance of open and accountable governance methods. When institutions are transparent
and accountable, banks can thrive. Conversely, control of corruption and an ineffective
judicial system inflict harm not only on the banking system but also on the broader econ-
omy. Strengthening the rule of law and governance frameworks in the region will lead to
a stronger, more stable banking system, which, in turn, will attract greater investments
and foster a positive environment for growth.

Certainly, the research may have certain limitations: first, a relatively short time frame
was considered; second, the study’s focus was on combining static and dynamic approaches
in the short term. However, these aspects should not be viewed as shortcomings of the re-
search or as deviations from its findings. For future studies, it is recommended to include a
longer time frame and employ dynamic approaches capable of capturing long-term effects.

Policy Implications

The banking sector in SEE is decisive to regional economic stability and well-being,
yet it is facing governance challenges and high lending standards. Governments must
collaborate closely with banks to design, evaluate, and implement policies that would
benefit both the banking industry and the overall economic development. The current
study emphasizes that, with governmental intervention (e.g., strengthening the gov-
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ernance factors), banking stability can be significantly improved. Additionally, even
though this research provides important policy implications by identifying variables that
enhance BS and contribute to bridging the evident academic and empirical gap for these
economies, it is crucial to further detail the factors influencing banking stability and to
conduct specific policy interventions which would be well-structured and implemented
over time and across regions.
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