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BANKING AND MACROECONOMIC DRIVERS
EFFECTS ON NON-PERFORMING LOANS:
INSIGHTS FROM WESTERN BALKAN
COUNTRIES

ABSTRACT

The current research investigates a mixture of banking and macroeconomic drivers to
identify and measure their effects on non-performing loans (NPLs) for the Western Bal-
kan countries. The study includes a sample of 6 countries in this region covering 2012-
2023. The econometric approach is the hybrid between OLS and Arellano-Bover/Blundell
Bond estimation, and certain diagnostic tests are used to measure specific issues for
heteroskedasticity, unit roots, and endogeneity. The results suggest that lending inter-
est rate (LIR), loan-to-deposit (LDR), and inflation (INF) show an important statistical
effect on NPLs. At the same time, GDP and foreign direct investment have important
negative effects. A surprising result has caused the bank capital adequacy ratio to have
a positive but statistically insignificant effect. The novelty and originality of this research
are focused on the inclusion of countries, the econometric approach, and the gap filling
on several drivers treated. Finally, the research aspires to create an academic back-
ground for a substantive debate between researchers and policy-making structures.

Keywords: non-performing loans, capital adequacy, lending interest rate, gross
domestic products, inflation, panel data
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INTRODUCTION

Western Balkans have been thriving for a long time during the political and economic
transition. The health of the banking sector is one of the crucial points in the volatility
for broadening and fastening economic stability. Two ways of effect drivers, macroeco-
nomics to banking, and banking to macroeconomics, make a complex process of eco-
nomic stability. Non-performing loans (NPLs) stand as a critical indicator of financial
distress, not only threatening the viability of individual banks but also posing systemic
risks to national and regional economies. This research examines the complex interac-
tions between banking and macroeconomic drivers and the effect they have on NPLs in
the Western Balkan countries - Albania, Kosovo, North Macedonia, Bosnia and Herze-
govina, Montenegro, and Serbia- during the period from 2012 to 2023. The ideal situa-
tion would be one in which every debtor would pay off the debt they owed. Following
that, the banks would lend an increasing amount of money to households and busi-
nesses, which would always return the debt, and thereby continue and beyond (Durguti,
2020).

Nevertheless, as stated by Foglia (2022), this perfect arrangement exists only within a
hypothetical environment, outside of reality. If your expenditure is my income, then
your obligation is my borrowing capacity, from which it follows that if I am in difficulties,
you will be in bad shape as well. This is the stereotypical instance of the link between
finance and the actual economy. Consider the repercussions of recent financial crises.
Whenever the borrower is unable to pay, the lending institution will be left with unwell
credits, also known as impaired credits. NPLs are the most critical credit risk variables;
more credit risk equals a larger possibility of default. The downward trend of banks’
credit quality is one of the most important causes of the financial sector's fragility, com-
monly leading to banking disasters (Bijsterbosch and Falagiarda, 2015; Konstantakis et
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al. 2016). The aftermath of the global financial crisis highlighted the vital necessity for strong financial institutions capable
of absorbing economic shocks. The Western Balkans have experienced distinct problems in this setting, including changing
economic growth, varying inflation rates, and diverse foreign investment environments. These factors overall impact the
banking sector’s health, as seen by the levels of non-performing loans (Durguti and Kryeziu, 2021). Consequently, Foglia
(2022) within his academic article on the Italian economy, brings more insight into the macroeconomic effect on NPLs,
i.e., on the credit risk of banks. Additionally, employing the ARDL strategy, in his analysis captures both the short- and
long-run causal connection between impaired loans and the real economy. Through measuring modifications to the mac-
roeconomic environment, he points out evidence that the adjustment of the long-run equilibrium is gradual, specifically, a
shock in the real economy has an extensive effect on the dynamics of NPLs in the long run. Understanding these relation-
ships is critical for politicians, financial regulators, and banks seeking to promote economic resilience and stability.

The soundness of the banking sector is a necessary prerequisite for a stable economy and sustained growth: exposing the
determinants of NPLs is of great interest to banks, banking supervisors, and governments, since it allows them to take
suitable preventive steps toward the unpredictability of the banking system and of the economic system across all sectors
(Giammancoet et al. 2023). The corresponding proportion of NPLs to total gross loans is a measure of the overall stability
of the banking sector. Banking institutions, that intend to profit in a long-term perspective, should reduce problematic
loans to @ minimum (Kuzucu and Kuzucu, 2019). There is a degree of threshold impact on the government's stability with
the NPL connection. Specifically, the consequence of government stability on NPLs is negative and significant only if an
explicit threshold level has been exceeded; up until then, the effect is insignificant (Abiad and Mody, 2015). Previous
research has extensively examined the impact of economic indicators on NPLs; however, few studies have used a longitu-
dinal dataset to include a comprehensive array of both banking-specific and macroeconomic variables in the context of the
Western Balkans. Consequently, this investigation attempts to explore and analyze the effect of banking and macroeco-
nomic determinants on NPLs in the stated countries. To achieve this objective, our research has delineated the subsequent
questions:

RQ:.: What statistical effect may bank drivers exert on non-performing loans (NPLs)?
RQ:>: Do macroeconomic drivers possess a considerable statistical effect on NPLs?

This current investigation contributes to the literature via a hybrid econometric methodology that combines Ordinary Least
Squares (OLS) with dynamic panel data approaches like Arellano-Bover/Blundell-Bond. This analytical rigour enables a
more detailed understanding of how variables including bank capital adequacy ratios, lending interest rates, loan-to-deposit
ratios, GDP growth, inflation, and foreign direct investment affect NPLs. Scholars Dell' Ariccia et al. (2008) contend that
financial wellness and economic growth encourage each other. Countries undergoing economic collapse, especially, have
impacted banking operations and business activities. For instances like this, it is challenging to obtain foreign financing,
which affects GDP growth and credit. Therefore, from this perspective, it is pretty evident that economic expansion en-
hances financial stability (Ijaz et al. 2020). Monetary and financial services industries are described as being sound when
lending institutions can provide financing to households within an appropriate volume, and slumps in the economy, and
external and internal shocks are not sufficient to render them fragile (Idawati and Syafputri, 2022). This current research
fills a gap in empirical research by giving empirical insights into how these variables interact to shape the landscape of
non-performing loans. It also provides a core academic framework for serious conversation between scholars and policy-
makers. The findings are likely to help guide targeted efforts to improve banking sector stability and economic progress
within the Western Balkans countries.

LITERATURE REVIEW

The soundness of the financial sector remains crucial for economic health in any geographical area, with NPLs acting as
an imperative warning sign of possible financial distress in institutions. The dynamics of NPLs in the Western Balkans, a
continent marked by transitional economies, offer valuable insights into the overall economic situation. Researchers Kjesov-
ski and Petrovski (2017) uncovered both the macroeconomic and bank-level causes of NPLs and scientific evidence asso-
ciated with the feedback effects of NPLs on the overall economy. Components of the data deployed reveal the empirical
results of determinants of NPLs and have consequences for feedback from NPLs on actual economic activity employing a
panel VAR approach. Macroeconomic drivers, GDP, inflation, and domestic lending to the private sector possess a sub-
stantial effect on NPLs. Additionally, equity to total assets, growth of gross loans, return on assets, and return on equity,
exert a direct impact on NPLs (Kjosevski and Petkovski, 2017). Nonetheless, in the short term, GDP has an inverse statis-
tically significant correlation with NPLs, despite inflation having been demonstrated to be statistically insignificant, even
though the connection between them and NPLs has a similar trend as in the long-term simulation (Ristevska, 2020).
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The strengthening of the regulatory environment is an effort that should react fast to the shifting nature of risks. Because
of this, for the credit risk, it becomes fundamental to understand what affects debtors’ repayment capacity to adopt
appropriate prudential mechanisms to strengthen debtors’ resilience to shocks. Shed light on the drivers of NPL ratios
outcomes on support and indicate that negative macroeconomic trends as well as previous lending dynamics have been
associated with elevated NPL (Tatarici et al. 2020). Researchers such as Beaton et al. (2016) point out those macroeco-
nomic drivers at both national and global levels, coupled with bank-specific metrics, explaining the downward trend in
portfolio quality. Their study points out that NPL growth can lead to an unpleasant cycle, with a detrimental effect on the
macroeconomic dynamics, followed by an additional downturn within the financial sector, behaviours that reinforce each
other.

In other words, an overall decline in worldwide economic activity becomes the foremost relevant risk for bank asset quality.
At the same time, economic activity doesn't seem able to adequately explain the evolution of NPLs across economies and
over time. The empirical findings signify that additional factors may negatively affect the quality of assets in countries with
unique vulnerabilities. Regarding dynamic panel predictions, the following variables are found to strongly affect NPLs: real
GDP, share prices, the exchange rate, and the lending interest rate (Beck et al. 2013). A boost in the capital adequacy
ratio by banking institutions can help strengthen financial stability. Meanwhile, the capital adequacy ratio is excessively
high, banks cannot efficiently leverage current capital sources, consequently reducing profits, which may lead to financial
instability (Nguyen, 2021).

Krasniqi and Durguti (2023) concluded that elevated interest rates within the banking industry positively influenced SMEs'
growth. NPLs from commercial banks exhibit a negative correlation with economic growth and are statistically negligible.
Increasing the interest rate leads to capital being more costly, potentially rendering projects unsustainable if their internal
rates of return fall below the cost of capital. Inversely, the increasing cost of borrowing could result in a decline in consumer
aggregate demand, which reduces productivity and hinders overall economic expansion (Bernanke and Gertler, 1995). The
recent study conducted by Mehmeti et al. (2024), analyzing investment portfolios through the dynamic GMM system
approach, highlighted the need for banking institutions to productively diversify investments across sectors. The findings
of this study suggest that investments in the manufacturing sector negatively influence bank profitability, whereas invest-
ments in the trade sector and short-term securities have demonstrated a positive impact on bank profitability. From the
perspective of investments grounded in international practices, Serhiienko et al. (2024) examined, through a modern
complex approach, the investment policies of commercial banks. The article highlights the methodological and model-
based approaches and tools employed to analyze and forecast market conditions, risks, and profitability in the context of
financial investments by banks.

Akalpler and Duhok (2018) explored the causal relationship between monetary policy and economic development in Ma-
laysia. This research examined interest rates, inflation, and money supply as predictor variables and GDP as the outcome
variable. The strategy described as OLS was applied to explore the interaction between the predictor and responding
variables. Bredl (2022) identified an elevated positive correlation between interest rates and economic growth results
confirming that an increased stock of NPLs is related to increasing lending rates. Fortunately, the overall amount of NPLs
alters banks’ idiosyncratic funding costs as well, the latter seems insufficient to indicate an important link between the
stock of net NPLs and lending behaviour. This can be explained because the association between idiosyncratic funding
costs and lending rates turns out to be comparatively weak. Additionally, NPLs don't significantly affect the banks’ interest
rate pass-through.

Countryside bank management is capable of keeping the NPL below 5% consequently in the long term it may enhance
the performance of the bank by paying attention to the inclusion of third-party funds in a reasonable loan-to-deposit ratio
so that management is free to develop the business by channelling credit to debtors more to obtain profit that will affect
an enhancement of rural bank performance (Saleh and Winarso, 2021).

Hertina et al. (2022) exposed that LDR affected the return on assets. This means that the bank has optimized the existing
capital to be channelled through credit so that the bank's profit is maximized, according to the test result with a value of
2,491 and a significance of 0.017. This means that the more NPLs the LDR will rise (Sari and Septiano, 2020). On the plus
side, increased foreign investment (FDI) can offer huge benefits to a country. For instance, they can help to improve
financial resources and make the domestic financial system more stable (Kaminsky and Schmukler, 2008), or they can
encourage local enterprises to connect more with global supply chains and distribution networks (Imansyah and Nasrudin,
2016).

From a negative perspective, foreign capital can expose both the economic and financial systems to the danger of insta-
bility, raising the likelihood of a banking crisis (Kim and Singal, 2000). As a result, through other research such as (Lu and
Luong, 2022) this field is investigating the effect of various types of international capital flows on the stability of banking
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systems depending on country landscapes. The effect of FDI flows on the Z-score is statistically positive in all models, but
FPI and FOI flows only have statistical significance in the baseline model. Furthermore, FDI flows contribute to increased
banking stability, which is particularly obvious in nations with weaker trade openness.

AIMS AND OBJECTIVES

This research aims to discover and quantify these characteristics by employing a diagnostic test for endogeneity, het-
eroskedasticity, and unit roots as part of an econometric strategy that combines OLS and Arellano-Bover/Blundell Bond.
This method aims to shed fresh light on the effects of FDI, inflation, lending interest rates, the credit-deposit ratio, and
GDP.

METHODS

Study sample

The research uses strong balanced panel data covering the 6 Western Balkan economies (Albania, Kosovo, Montenegro,
North Macedonia, Bosnia & Herzegovina, and Serbia) with 72 observations covering 2012-2023. Data for all drivers included
in the research are used and extracted from the World Bank database annually. The motivation for employing these data
is that they are comprehensive and processed according to established standards. The bank-specific drivers in our research
are NPLs, BCAR, LIR, and LDR, whereas the macroeconomic ones are GDP, INF, and FDI. Moreover, another additional
motivation lies in the fact that many studies employed these sources for their research which are published on credible
platforms (Salas et al. 2024; Saliba et al. 2023; Durguti et al. 2023; and Saom et al. 2022). Afterwards, within the map
shape, we will provide the sample of countries analyzed, where Figure 1 displays their position based on their surface
area.

v

Figure 1: Map of countries included in the analysis

Variable selection

Our research, based on the academic and empirical evidence generated up to now, settled on some of the likely drivers
that may have multiple effects on NPLs, employing the six variables described above and drawing on the authors' works
(Salas et al. 2024; Goyal et al. 2023; Alnabulsi et al. 2022). Therefore, before conducting our research, we developed the
dependent variable NPLs, which represents the percentage of loans over 90 days to total loans. The independent variables
encompass unique drivers (BCAR, LIR, and LDR) as well as macroeconomic factors (GDP, INF, and FDI). As a result, Table
1 thoroughly presents all of the variables included in this research, as well as the data sources and expected indications.
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Table 1. Definition of variables and source of data.

Description Acronyms Sources Expected indications
Non-Performing Loans NPLs WB
Bank capital adequacy ratio BCAR WB +
Lending interest rate LIR WB +/-
Loan to deposit ration LDR WB +
Gross domestic product GDP WB
Inflation INF WB +/-
Foreign direct investment FDI WB

Considering the dynamic specifics of the examined data, all drivers are expressed in the form of percentages. This format
was selected as an appropriate and standardized approach, being considered adequate for the further treatment of the
data in an empirical examination. The expression in percentages benefits besides helping in the normalization of deter-
mining units however in enabling comparisons across variables, thereby contributing to the reliability and consistency of
the insights obtained. This strategy attempts to ensure a clear understanding and scientific validity of the research con-
clusions.

Data analysis approach

Given the dynamics of the strongly balanced panel data, including six countries for the research period 2012 to 2023, it is
necessary to consider the stability over time of the structure of the variables involved, particularly the NPLs. To empirically
evaluate banking and macroeconomic drivers' impact on NPLs the hybrid approach has been applied, namely the OLS and
Arellano-Bover/Blundell-Bond. Therefore, underlining that the mutual relationships between the dependent and independ-
ent variables are considered dynamic and there are potential concerns about the issue of endogeneity, the use of the OLS
approach may yield biased results (Bai, Choi, and Liao, 2021; Hansen, 2007). Another concern of this approach, which is
considered a fundamental flaw, especially when dealing with panel data, is the failure to treat individual effects adequately.
More specifically, as outlined earlier in the introduction, the objective of the research was to analyze the individual effects
of these drivers. However, the application of this approach in this case will be performed to evaluate the degree of differ-
ence in results by comparing the two approaches applied. The general formula of OLS is expressed in equation 1, as
follows:

Yie = g + B1 Xy + B2Xz + -+ BuXn + & (1)

Therefore, given this general equation, we will transform it in our specific case and form equation 2 and it will look like
the following:

NPL;; = o + B1(BCAR;;) + B2(LIR;;) + B3(LDR;.) + B4(GDP;¢) + Bs(INF;.) + B6(FDI;;) + € 2

Where: a, - reflects the constant term in the analysis, B, till B, - reflects the regression coefficients, BCAR, LIR, LDR,
GDP, INF, and FDI - reflect the independent variables treated, ¢;. - reflects the error term of the variables towards NPL
which are not included in the model.

Therefore, assuming the potential limitations specified by the OLS approach, and the predispositions that may be associ-
ated with endogeneity, and heteroscedasticity, and addressing the dynamic aspect of the data, the Arellano-Bover/Blun-
dell-Bond approach is considered more appropriate in providing more reliable results. Another additional reason for apply-
ing the dynamic approach is also related to the T and N condition, which in our specific case is seen as having higher
observation periods than the number of economies in the panel, and it is precisely in these cases that GMM estimation
addresses such matters (Alvarez and Arellano, 2003). Therefore, based on these specified issues, Arellano and Bond (1991)
proposed to eradicate these matters by extending the OLS equation, using the differences to avoid the correlation and
unobserved effects at the individual level n;, and lagged NPL;,_,. According to Hailemariam and Dzhumashev (2020),
employing the GMM approach in particular with panel data results in eliminating the problem of heteroskedasticity and
endogeneity. Therefore, taking into account the issues highlighted by integrating the difference from equation 2, we obtain
the following dynamic equation:
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ANPL;; = (a+ 1) (NPL;t) | +B1(BCAR;;) + B2(LIR;¢) + Bs(LDR;¢) + B4(GDPit) + Bs(INFyt) + Be(FDIie) +mic +&ic  (3)

In certain instances, the GMM methodology may introduce bias in estimation, as noted by Roodman (2009), indicating
that alterations in the differences of the GMM system may result in an increased likelihood of instrument proliferation.
Within this scenario, it is essential to conduct the Sargan test to resolve this dilemma.

RESULTS

General statistics summary

The current portion presents detailed descriptive statistics for the study's variables in Table 2, including the mean, mini-
mum, maximum, and standard deviation (SD). Regarding the NPL variable, it is noted that it has a mean value of 9.14,
with an SD of 5.95 per cent. The lowest value recorded during this research period was recorded in 2019 in Kosovo with
a value of 1.93 per cent, whereas the highest was recorded in 2013 in Albania with a value of 22.24 per cent. The overall
results on the level of capitalization are noted to be stable and within the requirements set by the international and national
frameworks.

Table 2. Descriptive statistics.

Variables Observation Mean Standard. D. Min Max
NPLs 72 9.138 5.951 1.933 22.244
BCAR 72 9.320 1.275 7.259 12.001

LIR 72 6.487 1.976 3.072 12.666
LDR 72 85.259 18.616 50.370 118.060
GDP 72 2.699 3.772 -15.307 13.043
INF 72 2.595 3.337 -1.582 14.205
FDI 72 6.076 3.437 0.062 17.260

The capital adequacy ratio (BCAR) has a mean value of 9.32 per cent with a low SD of 1.28 per cent. The minimum value
recorded for this indicator was in 2019 in Serbia at only 7.26 per cent, while the highest was recorded in 2017 in Kosovo
at 12.00 per cent. Continuing further, the variable lending interest rate (LIR) is noted to have a higher variation compared
to other indicators, which shows that these countries have a higher differentiation in terms of financing. The mean value
of LIR during the observation period was recorded at 6.49 per cent, with an SD of 1.98 per cent. The minimum value of
LIR was recorded in 2020 in Bosnia & Herzegovina at 3.07 per cent, which also presents a more favourable rate, while the
maximum value was recorded in 2012 in Kosovo at 12.67 per cent. The perspective of the highest variation during the
observed period turns out to be the loan-to-deposit ratio (LDR), which provides evidence that some banking systems have
a greater use of deposits to finance loans. The mean value of LDR is 85.25 per cent with an SD of 18.62 per cent, which
verifies the finding of a high variation among the observed countries. The minimum value recorded during this period was
50.37 per cent in 2016 in Albania, while the maximum was recorded in 2012 in Serbia at 118.06 per cent.

On the other hand, the macroeconomic variable GDP has resulted in a mean value of 2.69 per cent with an SD of 3.77 per
cent. The lowest value recorded is in 2020 in Montenegro of -15.31, while the maximum value recorded was 13.04 in 2021
in Montenegro. The inflation variable has a significant fluctuation, passing into the period of deflation (-1.58) in 2016 in
Bosnia & Herzegovina, and into the period of inflation of 14.21 in 2022 in North Macedonia. The mean value of INF is 2.59
per cent with an SD of 3.33 per cent. Additionally, FDI results in a mean of 6.08 per cent of GDP, with a standard error of
3.44 per cent. Most of the countries included in this investigation are known for their large diasporas, which explains why
the volume of foreign direct investment varies considerably. Serbia had the lowest reported figure in 2023 at 0.06 per
cent, while Montenegro had the highest recorded value in 2015 at 17.26 per cent.

Correlation analysis

To measure the association between NPLs and other variables, correlation analysis was performed and its results are
comprehensively reflected in Table 3.
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Table 3. Correlation analysis.

NPLs BCAR LIR LDR GDP INF FDI

NPLs 1.000
BCAR -0.372 1.000

LIR 0.291 -0.113 1.000

LDR 0.164 0.148 -0.126 1.000

GDP -0.164 -0.052 0.002 -0.154 1.000

INF -0.193 -0.269 -0.179 -0.009 0.152 1.000

FDI 0.159 -0.508 0.280 -0.134 0.044 0.235 1.000

The outcomes of this analysis display that NPL has a negative association with BCAR at a moderate level, more specifically
this result suggests that well-capitalized banks tend to have lower levels of NPLs compared to those that do not have
adequate capital. A slight negative association was also found between GDP and INF. This result signals that economies
that have low GDP growth and higher inflation rates tend to have higher levels of NPLs. Moderate positive movement is
highlighted with LIR, while slight positive movement is recorded with LDR and FDI. Furthermore, based on the coefficients
of this analysis, it is observed that none of them (r = 0.5) has a coefficient greater than 0.5, which means that the applied
data do not have concerns with multicollinearity. Wang et al. (2022) have emphasized that if the value of the coefficients
within the analysis has a value lower than or equal to r < 0.80, it is considered that the data do not have concerns on this
issue.

Multicollinearity analysis

The research to eradicate the dilemma regarding the multicollinearity within the data, in addition to the correlation break-
down, has also employed the variance inflation factor (VIF). This tool is very effective and useful, especially when dealing
with panel data as in our scenario, therefore this is an additional motive for applying this valuation.

Table 4. Variance inflation factor.

Variable VIF 1/VIF
FDI 1.50 0.655
BCAR 1.41 0.711
INF 1.20 0.833
LIR 1.18 0.851
LDR 1.06 0.941
GDP 1.05 0.953

Wooldridge (2012) has underlined that if the value of the individual coefficients does not exceed the range by more than
> 5, then it can be considered that the applied panel data do not have multicollinearity concerns. Beginning from this
premise, our results presented in Table 4 have revealed that the highest value is for the FDI with VIF = 1.50, which gives
us indications that we are within the defined range in statistical terms. Following the same methodology, the researchers
Marcoulides and Raykov (2019), have reached identical conclusions through simulated cases, and underscore that the
range determined by Wooldridge (2012) provides consistent evidence that the data applied in the regression should not
have a value greater than 5. Therefore, more explicitly, what has been underlined in the context of the correlation break-
down on the issue of multicollinearity is also verified through the VIF valuation, therefore the study aims to provide
scientifically consistent results.

Unit root analysis

As it has been emphasized in the previous sections that we are dealing with balanced panel data, it is recommended to
perform a unit root test since there is a possibility that any of the variables included in the analysis may be non-stationary.
Therefore, based on this assumption, the research has applied Levin-Lin-Chu which is based on the argument in a common
coefficient per unit of the panel. The outcomes of this examination are offered in Table 5, at the level and the first
difference.
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Table 5. Levin-Lin Chu unit root.

At level 1st difference
Variable
Statistic p- value Statistic p- value
NPLs -6.017 0.000 -5.697 0.000
BCAR -3.558 0.000 -9.190 0.000
LIR -4.882 0.000 -4.069 0.000
LDR -4.689 0.000 -3.785 0.000
GDP -4.886 0.000 -9.455 0.000
INF -5.074 0.009 -6.619 0.000
FDI -3.200 0.079 -14.733 0.000

After performing this analysis, the conclusion is that all variables are stationary at the level except FDI, which has shown
to be insignificant at the a = 0.05 confidence level. Therefore, by testing entirely variables at the first difference I(1), all
variables have met the criterion set at the a = 0.05 confidence level. The basic premise of this valuation is that, if the
value (p-value) is a = 0.05 then the unit root is existed, and the basic hypothesis is approved. However, if the value (p-
value) is a < 0.05, then the alternative hypothesis should be supported (Levin-Lin-Chu, 2002). Thus, respecting the spec-
ified conditions in our specific instance, it is observed that all the data in the setting of the first difference I(1) are stationary
and fully support the alternative hypothesis.

Estimation models

To evaluate in the econometric context, the research has applied the hybrid approach between OLS and Arellano-Bo-
ver/Blundell Bond, and their results are presented in Table 6. However, it should be emphasized that our focus will be on
the dynamic approach since it is more preferred when dealing with panel data on the one hand, and eliminating several
dilemmas around heterogeneity and endogeneity. Nevertheless, it should be emphasized that there is a slight difference
in the results generated, what is worth stressing is that according to the OLS approach, the BCAR has resulted in a
significant effect on NPLs, whereas according to the Arellano-Bover/Blundell Bond approach, it has resulted to have an
insignificant effect. Similarly, GDP has a significant difference where according to the OLS approach it turns out to be
insignificant, despite the fact according to the dynamic approach it has resulted in a significant negative effect on NPLs.

Table 6. Regression results.

oLs Arellano-Bover/Blundell Bond AreIIano::g:;{ ?‘Illé:;’ ell Bond
B p=[z] B p=[z] B p = [z]
NPLs — L1. 0.769 0.000 0.769 0.000
BCAR 2.244 0.000 -0.135 0.661 -0.135 0.672
LIR 0.718 0.032 0.620 0.000 0.620 0.003
LDR 0.076 0.025 0.080 0.000 0.080 0.154
GDP -0.177 0.279 -0.086 0.036 -0.086 0.002
INF -0.438 0.029 0.128 0.035 0.128 0.047
FDI -0.099 0.642 -0.254 0.005 -0.254 0.020
_cons 21.134 0.003 -6.639 0.068 -6.639 0.284
Screening tests
Observation 72 o 72 n 72 n
F-test 5.67 0.000
R? 0.344 o o n n n
Heteroskedasticity 21.703 0.1106
Westerlund test 2.055 0.020
Wald chi2 1064.500 0.000 5796.01 0.000
ARy -1.7309 0.084
ARz 0.9725 0.3308
Sargan J- test 78.618 0.1160
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In the context of measuring the heteroskedasticity concern, it is concluded that the data do not have such concerns since
the value is greater a = 0.05 (p = 0.110). Additionally, to measure the degree of cointegration in the long term, the
Westerlund test for cointegration was performed and the value of this test resulted in 2.055 with p = 0.020, which offers
us indications that the variables are correlated in the long term. In the background of the robustness and stability of the
econometric approach the R2 model in the OLS model has a value of 0.344 or expressed in other words that the inde-
pendent variables explain the NPLs at a level of 34.4 per cent. Meanwhile, in the Arellano-Bover/Blundell Bond approach,
the stability result of the Wald chi2 model has resulted to be 1,064.50 with a probability value of p = 0.000, correspond-
ingly, another test on the adequacy of the adjustment of the instruments within the model, the Sargan test has been
applied which has resulted to have a value of 78.618 with a probability value of p = 0.116, which proves that the instru-
ments are adequately adjusted and that the model has stability. The results presented in Table 6, according to the Arellano-
Bover/Blundell Bond approach, have revealed that lending interest rate (LIR), loan-to-deposit (LDR), and inflation (INF)
have a significant positive effect on NPLs. Meanwhile, a statistically significant negative effect is observed on GDP, and
FDI on NPLs in the setting of the observed period. For more in-depth discussions, they will be presented in 4.4 of the
research.

To further validate the model's robustness, we applied the robust model to the Arellano-Bover/Blundell Bond, addressing
potential concerns with heteroscedasticity, autocorrelation, and other issues. As a result of this strategy, it is observed
that NPLs — L1. Despite applying a robust valuation, there is a probability p = 0.000, indicating that the results are steady
and reliable even after accounting for these difficulties. Meanwhile, the results for the dependent variables, although
statistically significant, have a slight change even after applying the robust approach (for example, LIR has a probability
shift from p = 0.000 to p = 0.003; LDR from p = 0.080 to p = 0.154; GDP from p = 0.036 to p = 0.002; INF from p =
0.035 to p = 0.047; and FDI from p = 0.005 to p = 0.020). The robust technique produced an AR2 autocorrelation of p =
0.3308, indicating an absence of autocorrelation at the second level and validating the model's validity. Finally, the excep-
tionally large Wald Chi-Square value 5796.01 and p = 0.000 indicate that the model is statistically significant and effectively
fitted.

DISCUSSION

The results of the Arellano-Bover/Blundell-Bond dynamic approach presented in Table 6 confirm the effect of the LIR with
a statistically important valuation on NPLs. Therefore, the structure of LIR applied by banks that are operating in the
countries included in the analysis provides solid evidence of their importance. However, the management structures of
these institutions should take concrete steps by revising them from time to time since they have a fundamental difference
compared to the European Union countries. The results obtained align closely with our anticipations and fully concur with
Atichasari et al. (2023), who examined the association and consequence of LIR on NPL employing a qualitative methodol-
ogy, explicitly questionnaires, underscoring the favourable connection among these variables. Serrano (2021) examined a
sample of 75 banks in Europe, concluding that banks with elevated interest rates along with certain other parameters are
correlated with a reduced rise in NPLs, indicating a positive association between these variables.

However, it should be highlighted that there are findings that oppose our findings, for instance, the scholars Gjegi et al.
(2023) used a sample of 42 economies that are part of the EU and outside the EU and found that the association between
NPLs and credit growth (which directly depends on financial potential and LIR) is more pronounced for well-capitalized
banks, whereas the opposite may reflect a negative effect. Loan-to-deposit (LDR) indicates the capacity of financial insti-
tutions to finance businesses and reflects the proportion of deposits allocated for business funding. The coefficient B =
0.080 with a probability p = 0.000 indicates a statistically significant positive effect on NPLs. The results demonstrate that
a one per cent increase in the LDR corresponds to an increase of 0.08 percentage points in NPLs, assuming all other
variables stay constant. Furthermore, this indicates a positive correlation between both of them suggesting that any rise
in LDR may result in a decline in asset quality, thereby impacting the increase in NPLs.

Our results are in the spirit of the study conducted by Rachmawati et al. (2024) who explored the relationship between
these two variables by investigating the period 2019 to 2022, and concluded that there is a healthy positive relationship
between them.

Serrano (2021) arrived at analogous conclusions from an alternative perspective by examining European banks from 2014
to 2018, determining that the lending level correlates with asset quality, specifically concerning non-performing loans.
Moreover, this study demonstrates that banks who manage to minimize the NPL rate likely to help the real economy more.

Our results on the macroeconomic drivers of GDP, as per the dynamic approach, indicate a statistically significant effect
at the 1 per cent confidence threshold, supported by a p-value of 0.002 and a coefficient of B = -0.086. This conclusion
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indicates that each unit rise in GDP corresponds to a reduction of 0.086 units in NPL, assuming the ceteris paribus criterion
is upheld. The results appear to align with our predictions, as theoretical and academic perspectives have always main-
tained that stability in the growth of GDP should correspond with improvements in every dimension of social well-being.

The conclusions of our analysis align with the research conducted by Salas et al. (2024), which emphasizes a negative
correlation between GDP and NPL, employing both static and dynamic methodologies, specifically the GMM technique.
Their sample is categorized into seven regions, which include the European region. Radojevic and Jovovic (2017) have
similarly concluded a negative link between these two drivers, based on a cross-country examination of 25 nations em-
ploying a static technique.

Ongoing through the macroeconomic driver's inflation (INF), the outcomes display a significant positive effect on NPLs.
We underline this conclusion based on the value of the coefficient (B = 0.128) generated as well as the probability value
(p = 0.035), which means that for every one-unit increase in INF, it is reflected in a positive increase of 0.128 units of
NPLs, bearing in mind that all other variables remain constant. Regarding the effect of inflation on NPLs, there is no stable
consensus since the findings are mixed, therefore the outcomes of our study are in the spirit of the discoveries provided
by the authors Sayed and Aidyngul (2020), who have underlined the positive relationship between them. Their examination
encompassed the dynamic GMM system methodology through a comparative analysis of developed and developing coun-
tries.

Nevertheless, the research undertaken by Salas et al. (2024) presents discoveries indicating that inflation exerts a positive
influence, even though that is statistically insignificant, through an analysis of seven distinct regions on the worldwide
level.

Meanwhile, a controversial verdict with our outcomes is provided by Arham et al. (2020) examining developing countries
in Asia. The preceding driver in the background of our examination is FDI, which based on the value of the coefficient (B
= -0.254) generated as well as the probability value (p = 0.005), is observed to have a significant negative effect on NPLs.
This discovery provides strong evidence that the countries explored have low levels of FDI, which in reality means that for
every unit increase in FDI, it will be reflected in the derivation by -0.254 units of NPLs.

The discoveries of this research correspond to the study conducted by Mustage et al. (2024) who explored the case of
Albania and provided evidence that FDI has a significant effect on the reduction of NPLs. Furthermore, the same conclusion
was reached by Ozili et al. (2020) applying the OLS approach, and their empirical findings show that an increase in the
level of FDI affects the reduction of the percentage of NPLs.

CONCLUSIONS

Our evaluation of banking and macroeconomic effects on non-performing loans (NPLs) is derived from a sample of six
Western Balkan countries stretching the period from 2012 to 2023, encompassing a total of 72 observations. The meth-
odology employed for examining bank-specific and macroeconomic determinants is the integrated static (OLS) and dy-
namic (Arellano-Bover/Blundell Bond) approach. The results revealed represent an additional contribution and added value
to understanding and identifying their effect on NPL. Explicitly, the research discoveries suggest that some of the drivers
have a significant positive and statistically reliable effect on NPLs, such as interest rate (LIR), loan-to-deposit ratio (LDR),
and inflation (INF). On the other side, GDP and foreign direct investment (FDI) have been found to have significant
negative and statistically significant effects. A surprising result is produced on the capital adequacy ratio (BCAR), which
shows positive signs but with imperfect statistical significance. Hence, starting from the summary of these results, the
research presents an additional contribution in the theoretical and empirical aspects. From the perspective of limitations,
the research undoubtedly has limitations, where first the short observation period is considered a limitation, second the
inclusion of more banking industry factors, and finally from the econometric context the chosen approach which is unbear-
able to include all econometric assumptions. However, what is important is that the discoveries presented cannot be
compromised in any way.

From the perspective of policy implications, some of the most vital will be highlighted, e.g., high interest rates have a clear
tendency to worsen NPLs, making it difficult for businesses and households to have sufficient liquidity to repay their
obligations to banks. Therefore, financial institutions, namely banks, that aim to have a low percentage of NPLs should
implement adequate policies that will not interfere with the growth of NPLs. From a macroeconomic perspective, drivers
such as FDI, GDP, and INF have shown significant results, which gives us indications that these economies should redesign
policies to attract FDI, pay attention to GDP growth, and maintain an adequate level of inflation.
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The results of this research offer useful insights into the causes of non-performing loans (NPLs) in six Western Balkan
countries. Nevertheless, future research could expand the understanding of these dynamics. Stretching the time frame
and extending the number of samples tested could enable a more robust examination of patterns and associations over a
longer period. Additionally, applying more banking-specific variables, such as credit risk management techniques and
lending sectoral distribution, could offer a more nuanced perspective. Considering alternating econometric approaches,
such as nonlinear modelling or methods based on machine learning, could better capture complicated interactions. Sector-
specific and cross-country comparative research could identify distinct and shared drivers of NPLs, expanding the policy
discourse. Lastly, evaluating the impact of exogenous shocks, such as financial crises or geopolitical upheavals, will provide
insights into resilience methods for banking institutions. This potential can greatly contribute to the stability and efficiency
of banking institutions in the region and beyond. Finally, the results show clear indications that policymakers should care-
fully review banks' capital policies, focusing on other factors such as risk management and the definition of sound lending
policies.
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BMJINB BAHKIBCbKUX I MAKPOEKOHOMIYHUX ®AKTOPIB HA HEMNPALIFOOYI KPEAUTU:
OOCBIJ 3AXIAHOBAJIKAHCbKUX KPAIH

Le pocnipxeHHs BuBYae KoMbiHaUilo 6aHKIBCbKMX i MaKpPOEKOHOMIYHMX YMHHUKIB i3 METOI0 BUSIB/IEHHS Ta BUMIPIOBAHHS
iXHbOro BnAMBYy Ha npobnemHi kpeantu (MK) ans kpaiH 3axigHux bankaH. Y gocnigkeHHi po3rnsHyTo BubipKy 3 6 KpaiH
LbOro perioHy 3a nepiog 2012-2023 pokie. EKOHOMETpUYHMI Miaxia € ribpuaom Mix OLS Ta ouiHkoto 3a MeToaoM Arellano-
Bover / Blundell Bond, Takox BUKOPUCTaHi NeBHi AiarHOCTUYHI TECTU ANs BUMIpIOBaHHS cneuundivyHmx npobnem, Takux sk
reTepockeacTUYHICTb, OAMHUYHI KOPEHi Ta eHAOreHHiCTb. Pe3ynbTaTy CBigvaTh, WO MPOLEHTHa CTaBKa 3a KpeauTamu
(LIR), koediuieHT kpeaunTiB Ao Aeno3uTiB (LDR) Ta iHdnsuis (INF) MaloTb BaXxmBuin cTaTucTuydHUi Binue Ha MNK. BogHo-
yac BBI Ta npsMi iHO3eMHi iHBeCTULi MaloTb 3HaYHUIA HeraTUBHWI BNMB. HecrogiBaHuii pe3ynbTaT Nonsirae B TOMy, LUO
koedilieHT kanitany 6aHKy Ma€ NO3WUTUBHMWIA, ane CTaTUCTUYHO He3Hauylmin edekT. HoBM3Ha Ta OpUriHaNbHICTb LIbOro
JOCNIHKEHHSA 30CEPEPKEHI HAa BKITIOYEHHI KpaiH, EKOHOMETPUYHOMY MiAXoAi Ta 3anoBHEHHI NPOrasvnH y BUBYEHHI Pi3HMX
(akTopis. [ocnigxeHHs nparHe CTBOPUTY akageMiyHy 6a3y Ans 3MiCTOBHOI ANCKYCIT MK AOCTIAHMKAMM Ta NOAITUYHUMM
CTPYKTYpamu, L0 3alMaloThCsl YXBaEHHSIM pillieHb.
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