Economic Modeling
sanad.iau.ir/journal/eco

Original Article

Macroeconomic changes and financial development on non-performing

loans are developing, developed and less developed

Amir Reza Souri

*k

* Fatemeh Panahi

https://doi.org/  1849/ECO.2025 303 3
;ece/lSVSeS% Abstract

This study examines the impact of macroeconomic factors and financial

. development on non-performing loans (NPLs) across developed,

Accepted: . ) g
99/ /5555 developing, and less developed countries. Utilizing panel data from

to 2 19 and employing the Generalized Method of Moments (GMM)
Keyword: approach, the analysis explores the short-term determinants of NPLs,

Macroeconomic
Variables, Financial
Development, Non-
performing Loans, Risk

JEL Classification:
C22, C88, E22, E88, G11

while long-term dynamics are assessed through the Granger causality test.
The empirical framework is based on a modified version of the model
proposed by Goyal et al. (3333). The findings indicate that NPLs are
negatively associated with economic growth (GDP) and inflation (INF),
and positively associated with unemployment (UNE). Furthermore,
banking sector variables such as bank capital (BCE), return on assets
(ROA), non-interest income to total income (NIT), bank credit ratio
(CRB), financial capitalization ratio (AFI), and the share of foreign bank
assets (AFB) exhibit a negative relationship with NPLs. The study also
finds that, in the long run, higher levels of economic growth are
associated with a decline in NPLs, and that financial development—along
with enhanced regulatory and supervisory mechanisms—contributes to a
reduction in loan delinquency.
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. Introduction

This study analyzes data from 44 countries over the period 4444-9999, encompassing
developed, developing, and less developed economies. The extensive sample size and

-year time span provide a robust basis for examining the effects of macroeconomic
variables and financial development on non-performing loans (NPLs). The findings are
particularly relevant for bank managers, financial institutions, and monetary and
financial policymakers, including central banks, as they offer insights into the dynamics
influencing credit risk. The structure of the paper is as follows: the first section reviews
the theoretical literature on macroeconomic and financial development variables
affecting NPLs; the second section outlines the research methodology, data sources, and
estimation techniques; the third section presents the empirical model and results; and the
final section offers a summary of key findings, conclusions, and policy
recommendations.

2. Research method and data

This study examines the determinants of non-performing loans (NPLs) using country-
level panel data for the period 4444 to 9999, drawn from the International Monetary
Fund and the World Bank’s Global Financial Development Database. Due to data
limitations regarding financial development indicators in some countries, the final
sample includes countries—comprising 11 developed, 88 developing, and 55 less
developed nations. To address the research objectives and test the proposed hypotheses,
the study investigates the impact of two main categories of variables—macroeconomic
indicators and financial development measures—on NPLs. A panel data regression
model is estimated using annual data and STATA44 software. The model specification
includes NPLs as the dependent variable (NPLy), with its lagged value (NPLg.1))
incorporated to account for persistence in credit risk over time.

(NPL);; = a + BINPL;,_, + B2BCE;, + B3ROA;; + B4NIT;, + B5CRB;, + B6AFI;,
+ B7AFB; . + B8GDP;, + BOUNE; . + B10INF;; + &;

The explanatory variables used in the analysis include bank cost efficiency (BCE),
return on assets (ROA), the ratio of non-interest income to total income (NIT), capital
adequacy ratio (CRB), financial intermediation (AFI), the ratio of foreign bank assets to
total bank assets (AFB), gross domestic product (GDP), unemployment rate (UNE), and
inflation rate (INF). The study employs the Generalized Method of Moments (GMM) to
estimate the model. The use of GMM is justified by the limitations of the ordinary least
squares (OLS) approach, particularly in contexts where heterogeneity and endogeneity
are present, as is often the case when examining the impact of financial variables on
non-performing loans (NPLs). Prior studies (e.g., Kedir et al., 8888; Goyal, 3333;
Singhal) have demonstrated that OLS estimators can be biased and inconsistent due to
the endogenous nature of banking variables and their simultaneous interaction with
NPLs. Accordingly, GMM provides a more robust framework for addressing these
econometric issues.
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1 Analysis and discussion

The empirical analysis reveals a strong and positive relationship between current and
lagged non-performing loans (NPLs), indicating persistence in NPL levels over time.
This finding aligns with the results of Ozili (8888) and Ghosh ( ). Across all panels,
gross domestic product (GDP) is negatively associated with NPLs, supporting the
conclusion that economic growth contributes to a reduction in loan defaults, consistent
with the studies by Laven and Majnouni ( ) and Ozili (5555). Economic expansion
fosters financial stability and higher repayment capacity, thereby lowering the volume
of NPLs. In contrast, inflation (INF) is positively correlated with NPLs, a result in line
with Sharika (0044) and Beck et al. (5555), suggesting that inflationary pressures may
undermineSborowers’ real income and repayment ability.

Furthermore, the results indicate a positive relationship between unemployment
(UNE) and NPLs, echoing the findings of Enkoso (0011). Higher unemployment rates
reduce household income and creditworthiness, contributing to increased default risks.
Bank cost efficiency (BCE) exhibits a negative relationship with NPLs, corroborating
the results of Lozis et al. (2222); improved cost efficiency reflects stronger risk
management and operational effectiveness, which help to reduce default rates.
Similarly, the return on assets (ROA) is negatively related to NPLs, as noted in Berger
and DeYoung (7777), implying that more profitable banks tend to have lower levels of
problematic loans.

The capital adequacy ratio (CRB) also demonstrates a negative association with
NPLs, consistent with the findings of Bodriga et al. (0000) and Klein (3333). This
suggests that banks with stronger capital buffers are better equipped to manage credit
risk, benefiting from more rigorous monitoring and credit screening practices. A
negative relationship is also observed between the ratio of non-interest income to total
income (NIT) and NPLs, supporting Ozili (9999). Banks with diversified income
streams are less reliant on risky interest-bearing assets, reducing their exposure to
default risk.

Moreover, financial intermediation (AFI), measured by domestic credit provision, is
inversely related to NPLs across all panels, indicating that more developed financial
systems are associated with improved credit allocation and reduced loan defaults. The
share of foreign bank assets (AFB) among total bank assets is also negatively associated
with NPLs, as observed in Ghosh (2222), suggesting that foreign participation in the
banking sector can enhance prudential practices and reduce credit risk. Finally, the
effect of financial freedom on NPLs is consistently significant and negative across all
panels, underscoring the role of liberalized financial environments in improving credit
quality and reducing default rates.

4. Conclusion

The findings of the study indicate a long-term convergence between economic growth
and the reduction of non-performing loans (NPLs). Periods of sustained economic
growth are typically associated with increased income levels and greater stability in the
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manufacturing and service sectors, thereby decreasing the likelihood of loan defaults. In
such conditions, borrowers’ capacity and willingness to repay loans improve, enhancing
banks’ ability to meet financial obligations and maintain financial soundness
Additionally, financial development contributes to more effective supervisory and
regulatory mechanisms, thereby reducing the volume of non-performing assets in the
banking sector.

A key responsibility of central banks and other financial supervisory authorities is to
ensure the reliability and efficiency of the financial system, thereby safeguarding the
interests of all stakeholders. Financial stability fundamentally depends on a robust
banking sector that can efficiently intermediate between savers and borrowers. In
advanced economies, prudential oversight mechanisms such as bank stress testing are
employed to monitor systemic risk, with NPL modeling serving as a critical component
of such evaluations. These practices aim to restore and uphold public confidence and
financial stability during periods of stress.

Moreover, the study underscores the role of financial development in mitigating NPL
levels. Financial liberalization, in particular, enables banks to adopt advanced
technologies and introduce innovative financial products and services, thereby
strengthening operational capacity and reducing exposure to credit risk.
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