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The shock of international sanctions has been one of the most serious challenges to the stability
and profitability of Iran's banking system over the past decade. This study aims to investigat
the heterogeneous effect of this shock on the profitability of Iranian banks and analyze thei
conditional resilience using the quantile regression method. To this end, annual panel dati
from 19 banks over the period 2011-2023 were collected, and the model was estimated at fivi
quantiles (0/1, 0/25, 0/5, 0/75, and 0/9). The results confirm significant heterogeneity in banks
responses. While the sanctions shock had no significant impact on the profitability of low
profit and median banks, highly profitable banks experienced a significant 0/54% increase it
profitability, indicating their higher level of resilience and adaptive capacity in the face o
external shocks. Furthermore, asset efficiency was identified as the strongest internal facto
positively influencing profitability across the entire conditional distribution. The findings carn
important policy implications. The primary recommendation is to adopt a differentiate
regulatory approach based on the risk and resilience level of each bank. For low-profit banks
mandatory strengthening of capital buffers and active asset quality management should bt
prioritized. For resilient, high-profit banks, incentive-based frameworks can be designed tc
foster interbank market development and income diversification. At the macro level
enhancing transparency, improving data governance, and formulating sanctions shocl
scenarios to assess systemic resilience are deemed essential.
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1. Introduction

The banking system serves as the primary engine of economic growth, playing an
irreplaceable role in liquidity provision, transaction facilitation, and optimal resource
allocation. In Iran, this system has faced numerous challenges over recent decades,
among which the shock of international sanctions—particularly following the U.S.
withdrawal from the JCPOA in 2018—has been one of the most significant and
costly. These sanctions have severely restricted banks' access to global financial
networks, dramatically increasing transaction and financing costs while
fundamentally altering their operational environment. Consequently, the concept of
"banking resilience"—the system's ability to absorb external shocks and maintain
stable performance—has become a central focus for policymakers.

Previous literature has developed along two main streams. First, studies on macro-
level resilience indicate that economic resilience reduces the effectiveness of
sanctions, while oil revenue dependence can undermine it by weakening institutions
and creating volatility (Kheyl Kordi et al., 2025a, 2025b, 2025¢). Second, micro-
level studies on bank profitability suggest that external shocks like financial
sanctions generally reduce profitability on average (Koen & Bass, 2019). However,
emerging evidence using quantile regression reveals heterogeneous effects, where
financial or monetary shocks impact low-profit and high-profit banks
asymmetrically (Chen & Lee, 2020; Chen et al., 2023). A clear research gap exists
in the Iranian context: the heterogeneous impact of the specific sanction shock
following the U.S. withdrawal from the JCPOA on banks at different points of the
profitability distribution has remained largely unexplored. This study’s central
guestion is: What is the heterogeneous effect of this sanction shock on the
profitability of Iranian banks across different quantiles of the conditional distribution
(from low-profit to high-profit), and which internal bank factors determine their
resilience?

2. Methodology

To analyze this heterogeneity, this study employs the Quantile Regression (QR)
approach, introduced by Koenker and Bassett (1978). Unlike Ordinary Least Squares
(OLS), which estimates only the mean effect of independent variables on the
dependent variable, QR allows for the estimation of effects at different points
(quantiles) of the conditional distribution of profitability. This method is particularly
useful when the conditional distribution is heterogeneous, non-normal, or exhibits
heavy tails.

The econometric model is specified as follows, based on the theoretical framework
of bank profitability developed by Kutz and Simon (2000) and adapted from
empirical studies by Mahmoudi et al. (2021) and Bessam et al. (2023):
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Q:p(ROE;|X;¢)
= Bor + B1:Sizey + Br EOA; + B3 NPLy;
+ B4;COST;; + 5, LOAN;; + Lo DEPOSIT;;
+ B,NONINTEREST;; + fg.HHI;; + Bo,GDP;; M)
+ BrocM2 + &t

Here, Q:3 (ROE;¢|X;.) is the conditional quantile of return on equity (ROE) for bank
i at time t. Key variables include Size (log of total assets), EOA (equity to assets
ratio, capturing asset efficiency), NPL (non-performing loans ratio), SANCTION
SHOCK (a dummy for the post-2018 period), and other bank-specific and
macroeconomic controls.

The analysis uses annual panel data from 19 publicly listed Iranian banks over the
period 2011-2023 (1390-1402). The model is estimated across five quantiles (t =
0.1, 0.25, 0.5, 0.75, 0.9). Prior to estimation, the Jarque-Bera test confirmed the non-
normality of most variables, justifying the use of QR. Fisher-type panel unit root
tests confirmed the stationarity of the majority of variables at level. Koenker and
Bassett’s slope equality test and Newey and Powell’s symmetry test were also
conducted to validate the model's assumptions and interpret the heterogeneous
effects.

3. Results and Discussion

The quantile regression results reveal a significantly heterogeneous and non-uniform
impact of the sanction shock on Iranian bank profitability. The key findings are:
Heterogeneous Impact of Sanction Shock: While the sanction shock had no
statistically significant effect on the profitability of low-profit banks (0.1 quantile)
and median-profit banks (0.5 quantile), it led to a significant increase of 0.54
percentage points in the profitability of high-profit banks (0.9 quantile). This
counter-intuitive finding suggests a higher level of resilience, adaptive capacity, and
even opportunistic behavior among top-performing banks in the face of an external
shock.

Role of Asset Efficiency (EOA): The Equity-to-Assets ratio (EOA), a measure of
asset efficiency, emerged as the strongest and most consistent positive determinant
of profitability across all quantiles. However, its effect was notably stronger for high-
profit banks (coefficient of 0.0597 at the 0.9 quantile) compared to low-profit banks
(coefficient of 0.0463 at the 0.1 quantile), reinforcing that efficient asset
management is a key driver of superior resilience.

Other Determinants: The loan-to-assets ratio (LOAN) showed a positive and
significant effect only for high-profit banks, indicating optimal credit management.
In contrast, variables such as bank size (SIZE) and non-performing loans (NPL) were
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not significant across most quantiles. The slope equality test confirmed a significant
difference in the sanction shock's effect between median (Q50) and high-profit (Q90)
banks, while the symmetry test revealed an asymmetric effect for the EOA variable
between the 0.25 and 0.75 quantiles.

4. Conclusion and Policy Implications

This study concludes that the impact of international sanctions on the profitability of
Iranian banks is not uniform but is characterized by profound heterogeneity. High-
profit banks demonstrate proactive resilience, leveraging dynamic capabilities,
efficient asset management, and potentially superior risk management to not only
withstand but benefit from the sanction shock. In contrast, low-profit banks exhibit
passive vulnerability, lacking the financial buffers and operational flexibility to
respond effectively.

Based on these findings, the primary policy implication is the urgent need for a
differentiated, risk-based supervisory approach, moving away from one-size-fits-all
regulations:

For Low-Profit (Low-Resilience) Banks: Mandatory capital buffer strengthening,
enforced asset quality management programs to reduce NPLs, and operational
process re-engineering via financial technologies (Fin Tech) to reduce costs.
Supervisory relief should be conditional on tangible recovery plans.

For High-Profit (High-Resilience) Banks: Incentive-based frameworks, such as
regulatory rewards for maintaining strong capital buffers, facilitating their role in a
resilient interbank market to channel liquidity, and providing flexibility for
developing new, diversified income streams.

At the Macro Level: Establish a "Banking Stability Fund" co-financed by banks to
act as a sectoral buffer. Develop and implement macroprudential "sanction shock
scenarios" for system-wide stress testing that go beyond financial risks to include
supply chain and operational disruptions. Enhance transparency and data governance
to enable effective monitoring.

This study provides valuable insights for policymakers and bank managers,
demonstrating that understanding and leveraging behavioral heterogeneity is key to
designing effective policies that enhance the entire banking system's resilience
against future external shocks.
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