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Objective: The purpose of this study is to investigate the effect of an extended
enterprise risk management (ERM) model on risk-adjusted financial performance in
publicly listed firms.

Methodology: This applied, developmental, and retrospective study used archival
financial data from firms listed on the Tehran Stock Exchange from 2016 to 2023.
After applying systematic sampling criteria, 102 firms were selected, yielding 816
firm-year observations. ERM was measured using an extended version of the Hoyt and
Liebenberg (2011) model, while risk-adjusted performance was calculated based on
excess return adjusted for systematic risk. A regression model was employed to
examine the relationship between the ARES index and firms® risk-adjusted
performance.

Findings: Regression results show that the ERM deviation index (ARES) has a
significant negative effect on risk-adjusted performance (p =—0.2142, p <0.001). The
model is statistically significant (F = 28.64, p < 0.001), and the Durbin—Watson statistic
(1.98) indicates no autocorrelation. However, the R2 value of 0.044 suggests that ARES
explains only 4.4% of the variance in risk-adjusted performance.

Conclusion: The findings indicate that larger deviations from optimal ERM
implementation reduce firms’ risk-adjusted performance, emphasizing the importance
of strengthening ERM frameworks, internal controls, and governance systems.
Although ERM significantly influences performance, its explanatory power remains
limited, implying that broader financial, operational, and organizational factors also
shape performance outcomes. The extended ERM model provides a more precise
assessment of risk management effectiveness and supports improved decision-making
under uncertainty.

Keywords: Enterprise Risk Management; Risk-Adjusted Performance; ARES Index;
Extended ERM Model; Tehran Stock Exchange; Regression Analysis.
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EXTENDED ABSTRACT
Introduction

Enterprise Risk Management (ERM) has increasingly become a core strategic pillar for enhancing
firm resilience, governance quality, and long-term value creation. Modern organizations operate in an
environment characterized by accelerating uncertainty, market volatility, technological disruption, and
regulatory complexity; therefore, integrated risk oversight is no longer optional but central to sustaining
competitive advantage. Scholarly work consistently highlights that effective ERM systems can reduce
financial volatility, strengthen decision-making structures, improve operational efficiency, and enhance
overall firm performance (Anton, 2018; Gonzéalez et al., 2020; Hoyt & Liebenberg, 2011). Within this
landscape, risk-adjusted performance measures have emerged as critical indicators of how well firms
translate their risk mitigation practices into tangible financial outcomes.

A substantial body of international research has demonstrated that ERM maturity contributes to
greater risk transparency, improved governance alignment, and more informed resource allocation (Farrell
& Gallagher, 2019; Lin et al., 2012; Malik et al., 2020). Furthermore, firms with stronger internal controls and
robust risk oversight structures exhibit lower exposure to unexpected shocks and more stable earnings
trajectories (Cheng et al., 2018). The strategic view of ERM emphasizes that risk management is not merely
a protective function but a mechanism through which firms integrate risk appetite with long-term planning,
capital budgeting, and operational execution (Coso, 2017; Elahi, 2013).

At the empirical level, studies show that ERM implementation can enhance firm value, particularly
when aligned with governance quality, environmental uncertainty, industry competition, and firm size
(Chang et al., 2015; Gordon et al., 2009; Kraus & Lehner, 2017). Yet research also suggests that ERM systems
yield benefits only when effectively designed and when managerial behaviors, organizational structures,
and information systems support risk-informed decision-making (Brown et al., 2009). Failure to fully
implement or adhere to ERM frameworks can produce the opposite effect—distorted assessments of
uncertainty, inconsistent resource allocation, and impaired performance outcomes (Brustbauer, 2016;
McShane et al., 2011).

Evidence from emerging markets further reinforces the significance of ERM in contexts where
macroeconomic instability, governance constraints, and information asymmetry are more pronounced.
Studies indicate that ERM quality influences firms’ exposure to geopolitical shocks, liquidity risk, and
credit risk in such economies (Algahtani et al., 2020; Harb et al., 2023; Temba et al., 2024). Additionally,
research in small and medium-sized enterprises suggests that disclosure of ERM practices and the degree
of organizational preparedness are key determinants of survival and growth in volatile environments (Deni
& Riswanto, 2019; Haviernikova & Okreglicka, 2019; Ibiwoye et al., 2020).

Within Iran, empirical studies increasingly highlight the pivotal role of ERM in corporate
performance. For example, research shows that ERM enhances performance through pathways such as
competitive advantage and managerial financial literacy (Arefmanesh et al., 2022). Other studies document
the positive relationship between ERM and firm value, especially during mergers and acquisitions or under
conditions of financial pressure (Mohammad Sharifi et al., 2021; Mohammadi Birgani et al., 2022).
Furthermore, advanced risk-based portfolio optimization models demonstrate that improved risk



measurement frameworks can strengthen investment outcomes and reduce the probability of suboptimal
allocation decisions (Mousizadeh et al., 2024).

Despite these contributions, a key empirical gap remains: much of the existing literature evaluates
ERM based on traditional indices rather than expanded or modified models capable of capturing
multidimensional governance, operational, and informational factors. Recent conceptual work argues that
post-crisis business environments require enhanced ERM measurement tools that reflect internal
structures, risk culture, managerial characteristics, and market conditions (Bohnert et al., 2019; McShane,
2018; Pagach & Wieczorek-Kosmala, 2020). The present study addresses this gap by employing an extended
ERM model to examine the effect of ERM deviation—captured through the ARES index—on risk-
adjusted performance of firms listed on the Tehran Stock Exchange.

Understanding how ERM deviations influence risk-adjusted performance is essential because risk-
adjusted return metrics provide a clearer representation of true value creation than raw accounting
measures. When ERM systems diverge from optimal configurations, firms may misjudge risk exposures
and fail to achieve expected performance outcomes. Accordingly, this study investigates whether greater
deviations between expected and actual ERM practices are associated with weaker risk-adjusted
performance, thereby extending the evidence base on ERM effectiveness in emerging markets.

Methods and Materials

This study employed a quantitative, retrospective research design using archival financial data
from firms listed on the Tehran Stock Exchange between 2016 and 2023. Firms were selected through
systematic sampling after applying exclusion criteria related to financial intermediaries, inconsistent fiscal
periods, and incomplete disclosures. The final sample consisted of 102 firms, providing 816 firm-year
observations.

Enterprise Risk Management was measured using an extended version of the Hoyt and Liebenberg
model, incorporating a wide array of corporate attributes such as governance quality, managerial
efficiency, internal controls, operational performance, growth opportunities, tax risk, and market-based
indicators. The ARES index was computed as the absolute deviation between expected ERM values and
the firm's observed ERM characteristics.

Risk-adjusted performance, following established models, was calculated as excess return relative
to risk-free benchmarks and systematic market risk exposure. A simple regression model was estimated
to assess the effect of ARES on risk-adjusted performance. Statistical analysis included parameter
estimation, significance testing, confidence interval evaluation, and diagnostics such as Durbin—Watson
to verify model assumptions.

Findings

Descriptive results indicated that mean ERM scores under both the baseline and extended models
were moderately high, suggesting that firms exhibit partial alignment with the structural dimensions of
effective risk management. The mean risk-adjusted performance ratio was 0.496, with values ranging from
0 to 0.942, reflecting substantial variation among sampled firms.

Regression analysis demonstrated that the ARES index had a statistically significant negative
effect on risk-adjusted performance. Specifically, the coefficient of ARES was —0.2142 with a p-value
below 0.001, indicating that larger deviations in ERM practices correspond to lower levels of risk-adjusted
return. The F-statistic of 28.64 confirmed the overall significance of the model, while the Durbin—-Watson
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statistic (=1.98) indicated no problematic autocorrelation in residuals. The R? value of 0.044 suggested
that although ARES significantly predicts risk-adjusted performance, a substantial portion of performance
variation is attributable to other factors beyond ERM deviations.

Discussion and Conclusion

The findings illustrate that deviations from optimal ERM structures undermine firms’ ability to
achieve superior risk-adjusted performance. This relationship indicates that ERM effectiveness depends
not merely on the presence of risk management systems but on their alignment with organizational
strategy, internal governance mechanisms, and information structures. Firms with fragmented or
inconsistent ERM frameworks are less capable of managing uncertainty, which impairs the predictability
of returns and increases exposure to adverse outcomes.

The extended ERM model used in this study enhances understanding of how multidimensional
corporate characteristics—ranging from governance structures to market conditions—collectively
influence ERM performance. The negative relationship between ARES and risk-adjusted returns
underscores the importance of minimizing deviations from comprehensive ERM practices. Although the
explanatory power of ARES is limited, the significance of the coefficient demonstrates that ERM
alignment remains an important contributor to financial performance.

The results reinforce the concept that ERM is a strategic capability rather than a compliance
function. Firms must integrate risk considerations into strategic planning, capital allocation, and
operational processes to enhance long-term value creation. Strengthening internal controls, improving
governance oversight, and aligning managerial decision-making with risk frameworks can mitigate
deviations and improve performance. Ultimately, this study contributes to a deeper empirical
understanding of ERM dynamics in emerging markets and highlights the importance of model
enhancements for accurate risk assessment.
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