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Abstract:

The objective of this study is to analyze the causal relationships among capital adequacy, liquidity, and profitability indicators
of banks within the framework of the Central Bank of Iran's regulatory system using the DEMATEL approach to explain the
role of supervisory factors in improving bank performance. This applied descriptive research used documentary analysis and
pairwise comparison questionnaires. The statistical population included 15 senior banking experts and officials from the
Central Bank of Iran selected purposefully. Data were analyzed through the fuzzy DEMATEL method to determine causal and
effect relationships among the main variables. The DEMATEL results indicated that liquidity, profitability, regulatory factors,
and capital adequacy significantly affect bank performance. Regulatory factors had the highest causal impact (mean 18.740),
followed by capital adequacy (9.497) and liquidity (8.742), while profitability had the highest effect-receiving score (14.975)
and no causal influence on other factors. The causal model revealed that regulatory policies primarily affect capital adequacy
and liquidity, which subsequently influence profitability. Regulatory mechanisms play a pivotal role in shaping the stability
and profitability of Iranian banks. Efficient regulation not only strengthens liquidity and capital adequacy but also fosters
sustainable profitability. Hence, optimizing the Central Bank’s regulatory framework can enhance the resilience and overall
performance of the banking sector.
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Extended Abstract

Introduction

The banking sector plays a vital role in maintaining the stability and growth of any national economy by collecting financial
resources and directing them toward productive investments. Banks act as the primary facilitators of capital circulation and
drivers of employment, yet their operation exposes them to significant credit, liquidity, and market risks. Therefore, sound
regulatory oversight and adequate financial structures are essential for preserving both the profitability and stability of
banking systems (Isavi et al., 2021; Kashyap et al., 2024). Within this framework, three indicators—capital adequacy, liquidity,
and profitability—serve as fundamental pillars in assessing a bank’s performance and financial soundness. Understanding the
causal relationships among these indicators is critical, especially under the supervision of central banking regulations that
directly influence banks’ strategic and operational decisions (Mahdavipanah et al., 2023).

Capital adequacy represents the ability of a bank to absorb unexpected losses and to withstand financial shocks, thereby
enhancing its credibility and reducing the probability of insolvency. The implementation of Basel Il and IIl frameworks globally
has emphasized maintaining an adequate capital buffer as a cornerstone of financial resilience (Kunjeda, 2024). In Iran, the
Central Bank has adopted similar capital adequacy requirements consistent with these international standards, although
domestic challenges such as economic sanctions, inflationary pressures, and currency instability complicate their application
(Taheri & Shafiee, 2024). On the other hand, liquidity management determines the bank’s ability to meet short-term
obligations without incurring excessive costs. The balance between liquidity and profitability has long been a focus of both
theory and practice, as holding excessive liquidity reduces potential returns, while inadequate liquidity increases the risk of
default and operational stress (Khosraviani et al., 2023; Lysiak et al., 2022).

Profitability, in turn, reflects the efficiency of bank operations and management’s ability to generate sustainable returns.
However, profitability is not an isolated variable—it is the outcome of a complex interplay between regulatory constraints,
capital structures, and liquidity positions. Empirical evidence from developing economies, such as Nepal, suggests that
although the relationship between capital adequacy and profitability may appear weak in the short run, sufficient
capitalization ultimately enhances long-term stability and operational effectiveness (Kunjeda, 2024). Similarly, studies in Iran
demonstrate that profitability levels are highly sensitive to regulatory policies, managerial behavior, and macroeconomic
fluctuations (Madani et al., 2024; Shoja'iyan et al., 2025).

The interaction between these three dimensions becomes more complex when regulatory frameworks are introduced.
Regulatory factors, particularly those imposed by central banks, often serve as both constraints and enablers of performance.
They aim to mitigate systemic risk while maintaining financial inclusion and operational efficiency (Mahdavipanah et al.,
2023). Research indicates that stringent capital adequacy and liquidity coverage ratios may temporarily limit profitability but
contribute to the long-term resilience of financial institutions (Kashyap et al., 2024; Taheri & Shafiee, 2024). Additionally,
behavioral and technological aspects—such as managerial overconfidence and the rise of financial technologies—can either
amplify or mitigate the effects of regulatory policies (Ju & Zhu, 2024; Tarawneh et al., 2024).

Recent advancements in decision analysis have introduced methods capable of capturing the interdependencies among

multiple financial indicators. The DEMATEL (Decision-Making Trial and Evaluation Laboratory) technique, particularly when
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integrated with fuzzy logic, enables researchers to identify causal and effect relationships among complex financial variables.
Fuzzy DEMATEL is advantageous in conditions of uncertainty and qualitative judgment, as it translates expert evaluations into
quantifiable causal networks (Wang et al., 2024; Zouaoui et al., 2011). In banking systems, where regulatory and market
forces constantly interact, such an approach allows for a deeper understanding of how supervision, liquidity management,
and capital structure collectively shape profitability (Buffa et al., 2022).

Given this theoretical and empirical background, the present study aims to analyze the causal relationships among capital
adequacy, liquidity, and profitability indicators of Iranian banks within the framework of the Central Bank’s regulatory rules,
using the fuzzy DEMATEL approach. This approach provides an analytical basis for identifying which factors act as primary
causes, which as intermediaries, and which as final outcomes. The study offers insights not only for academic research but
also for policymakers seeking to enhance regulatory effectiveness and for bank managers striving to optimize capital and
liquidity under evolving financial constraints.

Methods and Materials

This applied and descriptive study employed a quantitative-qualitative mixed approach based on expert judgment. The
statistical population comprised senior banking executives, regulatory officials, and subject-matter experts in the Central
Bank of Iran. Through purposive sampling, 15 experts were selected, consistent with fuzzy DEMATEL methodological
requirements. Data collection was conducted using pairwise comparison questionnaires designed to assess causal influence
among the main variables: capital adequacy, liquidity, profitability, and regulatory factors.

Fuzzy DEMATEL was used to model and quantify causal relationships. The analysis followed a seven-step procedure: (1)
construction of linguistic scale and conversion to triangular fuzzy numbers, (2) development of the fuzzy direct-relation
matrix, (3) normalization of this matrix, (4) computation of the total influence matrix, (5) defuzzification to derive crisp values,
(6) calculation of threshold values, and (7) interpretation of causal diagrams through D+R and D—R indicators. These indicators
respectively measure the importance and directionality of relationships among factors, identifying cause (positive D—R) and
effect (negative D—R) variables.

Findings

The DEMATEL results revealed that among the four main variables—regulatory factors, capital adequacy, liquidity, and
profitability—regulatory factors exhibited the highest causal influence with an impact score of 18.740, followed by capital
adequacy with 9.497 and liquidity with 8.742. Conversely, profitability emerged as the most effect-receiving variable with a
score of 14.975 and no significant outward influence on other variables.

The total relational analysis indicated that regulatory factors possess the highest level of overall importance (D+R = 24.933)
and the lowest level of susceptibility to influence (R = 6.194). This positions regulatory policies as the dominant driver shaping
the behavior of other financial indicators. The causal network diagram illustrated a clear hierarchical flow: regulatory factors
-> capital adequacy - liquidity = profitability.

Furthermore, the computed threshold value (2.763) was used to eliminate weak causal links. The refined model confirmed
that regulatory factors exert direct influence over all other variables, while profitability receives effects from all without
generating reciprocal impact. Both capital adequacy and liquidity acted as mediating channels transmitting regulatory impact
to profitability. The graphical causal diagram underscored the directional dominance of regulation as the root cause and

profitability as the terminal outcome of systemic interaction.
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These findings empirically validate the assumption that profitability in Iran’s banking system is not an autonomous driver
but rather a dependent outcome shaped by managerial decisions constrained within regulatory and capital frameworks. The
significant causal power of the regulatory dimension indicates that the Central Bank’s supervisory policies effectively
determine the capital structure, liquidity reserves, and overall risk tolerance of domestic banks.

Discussion and Conclusion

The study provides a comprehensive understanding of the structural interdependencies within Iran’s banking system by
integrating regulatory, capital, liquidity, and profitability dynamics into a unified analytical framework. The results confirm
that the Central Bank’s regulatory factors act as the principal causal variable governing the performance of other indicators.
This reinforces the notion that regulatory design, when appropriately aligned with market realities, can strengthen financial
resilience and promote sustainable profitability.

From a theoretical standpoint, the findings resonate with the view that capital adequacy serves as both a protective and
mediating factor. It shields banks from systemic shocks while channeling the effects of regulation toward operational
outcomes. In line with prior studies, maintaining a strong capital base enhances depositor confidence and mitigates liquidity
stress during crises. The data-driven results also demonstrate that liquidity operates as an operational bridge between capital
structure and profitability. Efficient liquidity management enables banks to convert regulatory compliance into profitable
lending and investment opportunities.

The study also highlights the trade-off between stability and profitability. While regulatory requirements such as capital
buffers and liquidity ratios may temporarily suppress earnings, they ultimately contribute to long-term performance stability.
This aligns with broader empirical findings suggesting that prudent regulation mitigates excessive risk-taking and enhances
banking sustainability. In the Iranian context—characterized by inflation volatility, foreign sanctions, and currency
fluctuations—such regulation plays an even more critical role in preserving systemic integrity.

The implications of this study extend beyond theoretical validation. The causal dominance of regulatory factors
underscores the strategic importance of the Central Bank’s policy choices. By refining liquidity and capital adequacy rules and
introducing adaptive supervision, policymakers can optimize the balance between risk control and profit efficiency. At the
same time, commercial banks must recognize that profitability is not achieved through aggressive risk exposure but through
strategic compliance and resource optimization under regulatory boundaries.

Moreover, the fuzzy DEMATEL model proved to be an effective analytical tool for disentangling multidimensional financial
relationships in environments characterized by uncertainty and expert judgment. The methodology successfully quantified
qualitative dependencies and mapped the flow of influence across critical variables. This approach can be further applied to
other financial systems to evaluate regulatory effectiveness or to forecast crisis dynamics.

Overall, this research enriches the empirical and theoretical discourse on financial stability by demonstrating that
profitability is an emergent property of regulated financial ecosystems rather than an isolated managerial objective.
Sustainable profitability in banking depends on maintaining equilibrium among regulatory stringency, capital strength, and
liquidity management. The integration of these elements through evidence-based regulatory design will be crucial for the

long-term health of Iran’s banking industry.
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