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ABSTRACT

MUZAFFAR URMANOV. Enterprise Risk Management Impact on Firm Performance.
(Under the Direction of DR. ANTONIS STYLIANOU and DR. SUNGJUNE PARK)

This study investigates the impact of Enterprise Risk Management (ERM) maturity on
firm performance, using data from 111 publicly listed companies in the United States. Drawing
upon the Resource-Based View, Agency Theory, and Contingency Theory, the research explores
whether ERM maturity functions as a strategic capability that enhances both financial and non-
financial dimensions of performance. The study further examines whether this relationship is
influenced by contextual factors, including industry type, organizational complexity, and board

engagement.

Employing a two-stage Partial Least Squares Structural Equation Modeling (PLS-SEM)
approach in SmartPLS 4.0, the study confirms the positive and statistically significant effect of
ERM maturity on firm performance (f = 0.752, p <0.001). Although board engagement also
demonstrated a significant direct effect, moderation analyses revealed that only industry type
significantly influenced the ERM—performance link and in a direction contrary to expectations,

with stronger effects in low-risk industries.

The study contributes to the literature by integrating financial and non-financial outcomes
into a multidimensional performance construct and by validating ERM constructs using CFA.
The findings suggest that ERM, when implemented at a mature level, serves not merely as a risk
control mechanism but as a driver of competitive advantage. These insights offer valuable
implications for corporate boards, risk officers, and regulators, advocating for more strategic and

adaptive ERM frameworks across diverse industries.
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1. INTRODUCTION

Over the last couple of years, Enterprise Risk Management (ERM) has been a significant
issue on the agenda of organizations. It is seen as a more comprehensive approach to
identification, evaluation and mitigation of risks in companies, with the aim of enhancing
organizational performance. In this respect, ERM maturity expresses a manifestation of the
extent to which the practice of risk management is integrated and serves as a major determinant
of success regarding the use of ERM frameworks. Research studies on the subject, such as
Horvey and Odei-Mensah (2024), and Saeidi et al., (2020) established this fact. Using the
resource-based view (RBV) view of the firm, which describes the competitive advantage due to
resources and capabilities considered unique by firms, this study investigated the direct nexus
between ERM maturity and firm performance. Such firms may, therefore, be better placed in
managing risks, realizing opportunities for growth than less mature ERM systems, hence
recording superior results both financially and operationally (Beasley et al., 2015; Farrell &
Gallagher, 2019; Jalilvand & Moorthy, 2022).

This research study extends the contingency theory framework by examining the
relationship between ERM maturity and firm performance, moderated by industry type,
organizational complexity, and board engagement (Mikes & Kaplan, 2014). The inclusion of
these moderators enriches the understanding of how contextual factors and governance
mechanisms shape the impact of ERM systems.

Industry Type plays a pivotal role in influencing the ERM-performance link. Firms
operating in high-risk industries, such as financial services, energy, and pharmaceuticals, are
often subject to highly complex regulatory environments. These conditions necessitate advanced

ERM frameworks, which enable firms to navigate compliance challenges and mitigate risks



more effectively. As Faisal et al. (2021) and Farrell and Gallagher (2019) suggest, firms in high-
risk sectors derive greater benefits from ERM maturity due to their heightened need for
regulatory compliance and operational resilience. Conversely, firms in low-risk industries may
face less regulatory pressure, thereby experiencing more moderate performance improvements
from ERM maturity.

Another critical moderator is Organizational Complexity, defined by factors such as the
number of divisions, geographic dispersion, and product diversification. Complex organizations
face unique challenges, including coordination issues, information silos, and communication
barriers, which can dilute the effectiveness of ERM systems (Beyer & Ullrich, 2022; Rodriguez
et al., 2019). However, less complex organizations, characterized by simpler operational
structures and fewer hierarchical layers, are more agile and better positioned to implement and
leverage ERM systems effectively (Ortega et al., 2010; Grobman, 2005). This study hypothesizes
that less complex organizations exhibit stronger performance gains from ERM maturity due to
their streamlined processes and adaptability.

Adding to these factors, Board Engagement emerges as a critical governance mechanism
moderating the ERM-performance relationship. Rooted in Agency Theory, board engagement
addresses agency conflicts by enhancing oversight and aligning managerial decisions with
shareholder interests (Jensen & Meckling, 1976). Boards that actively oversee ERM processes
contribute to better strategic alignment, enhanced accountability, and improved risk mitigation
practices (Beasley et al., 2015; Braumann et al., 2024). In high-risk industries or complex
organizations, strong board engagement may further amplify the benefits of ERM maturity by

ensuring that risk management strategies are integrated with organizational goals.



The proposed research employs a quantitative methodology to test the hypotheses
outlined. Data were collected from publicly listed firms using a combination of primary and
secondary sources. Firm performance was assessed using both financial indicators (e.g., ROA,
ROE) and non-financial metrics (e.g., innovation, employee satisfaction, and customer loyalty)
as suggested by Horvey and Odei-Mensah (2024).

Control variables, including firm size, market volatility, and leverage, were incorporated
into the analysis to account for external factors that may influence the ERM-performance
relationship. For instance, larger firms may have more resources to invest in ERM systems,
while firms with higher leverage may experience greater financial instability, necessitating more
rigorous risk management practices (Farrell & Gallagher, 2019; Pertheban et al., 2023).

1.1 Relevance of the Topic

The topic is relevant because there is increased recognition that risk management forms
an integral mechanism in strategic organizational development for its resilience and
competitiveness. In today's business environment, enveloped in volatilities and complexities,
firms are vulnerable to several factors that could adversely affect their performance. ERM is an
integrated approach in which the identification, assessment, and management of risks support the
long-term sustainability and profitability of the business. Previous studies have established that a
mature ERM system relates to the performance of a firm since ERM can enable a firm to employ
resources efficiently and to respond to external shocks in earnest (Farrell & Gallagher, 2019);
Florio & Leoni, 2017). Therefore, from both a theoretical perspective and for practical relevance
to managers, it should be of great importance that they achieve optimization in their firms'

frameworks regarding risk management, considering their ERM maturity.



Industry type, organizational complexity, and board engagement are critical moderating
factors that amplify the significance of this study. Firms operating in industries perceived as
posing higher risks to society—such as financial services, energy, and pharmaceuticals—are
subject to stringent regulatory requirements. This heightened regulatory scrutiny fosters the
demand for sophisticated ERM systems, as evidenced by studies such as Abdaljabar et al. (2024)
and Faisal et al. (2021). These industries often face elevated stakes in compliance, risk
mitigation, and stakeholder expectations, which makes robust ERM practices not just beneficial
but essential. Beasley et al. (2015) affirm that firms in high-risk sectors derive more pronounced
benefits from ERM maturity, leveraging these systems to navigate complexities and maintain
regulatory compliance.

Similarly, organizational complexity, characterized by the number of subsidiaries,
geographic dispersion, and product portfolio, significantly influences the effectiveness of ERM.
Research by Beyer and Ullrich (2022) and Rodriguez et al. (2019) highlights that complexity
creates challenges for communication and coordination, which can dilute the impact of ERM
systems. However, for less complex organizations with leaner structures, risk management
processes are easier to implement, leading to more immediate and impactful performance gains.
Ortega et al. (2010) further argue that firms with simpler operational models can more
effectively align ERM with strategic goals, maximizing its contribution to firm performance.

An additional, yet equally critical, moderating factor is board engagement, which serves
as a proxy for governance quality and oversight. Rooted in Agency Theory, board engagement
addresses agency conflicts by reducing information asymmetry and ensuring that managerial
decisions align with shareholder interests (Jensen & Meckling, 1976). Boards that are actively

engaged in ERM oversight foster a culture of accountability, enhancing risk management's



integration with strategic decision-making. Beasley et al. (2015) provide evidence that frequent
board involvement in risk governance strengthens the alignment between ERM maturity and
organizational outcomes. Furthermore, Braumann et al. (2024) illustrate that proactive board
engagement enables organizations to adapt more effectively to emerging risks, ensuring
resilience in both high- and low-risk environments.

The interaction between these moderating variables—industry type, organizational
complexity, and board engagement—provides a nuanced perspective on ERM's impact. For
instance, high-risk industries may benefit most from strong board engagement, as these sectors
face heightened external scrutiny and operational volatility. Conversely, in less complex
organizations, the efficiency of risk management processes may render board oversight less
critical, allowing ERM maturity to directly drive performance improvements.

This study sheds light on how ERM strategies must be tailored to fit unique
organizational and industry contexts by examining these moderating factors. This approach
aligns with Contingency Theory, which posits that the effectiveness of organizational practices is
contingent on external and internal factors (Mikes & Kaplan, 2014). The findings provide
valuable insights into how firms can optimize ERM implementation to enhance performance in
diverse environments. The contribution of this study is in its positioning to provide action
insights for the risk professional and executive across a range of industries.

This study provides empirical evidence of how ERM maturity affects firm performance,
focusing on the moderating roles of industry type and organizational complexity through
utilizing a quantitative research design. The results not only provide empirical support for the
theoretical foundations rooted in Resource-Based View, Agency Theory, and Contingency

Theory, but also offer practical insights for enhancing the design and implementation of ERM



frameworks in organizational settings. For instance, companies operating in high-risk sectors can
justify higher expenditure on their ERM systems to ensure competitiveness, while the less
complex organization may focus on ERM maturity as a driver of performance instead of
exceptional resources. Therefore, this research addresses the complementary relationship
between ERM maturity and firm performance, offering both theoretical contributions and
practical implications.

1.2 Theoretical Frameworks.

Theoretical frameworks present grounds and guidelines on how ERM maturity and firm
performance could be analyzed. These include the Resource-Based View (RBV), Agency, and
Contingency theoretical frameworks. Together, these theories were used to explain the defining
nature of how ERM systems work as a strategic tool that enhances firm performance, especially
towards variable industry and organizational conditions. The RBV postulates that the firms that
own such valuable, rare resources and inimitable resources could achieve a sustained competitive
advantage.

In the ERM context, maturity mainly means a valuable resource in enhancing the
capability of a firm to handle risk and governance (Kraaijenbrink et al., 2010; Mishra et al.,
2019). Agency theory complements this by pointing out how effective risk management
decreases the agency conflict between management and shareholders because of excellent
performance of the firm (Abdulaziz, 2024; Aluchna, 2023). Contingency theory postulates that
the effectiveness of ERM systems depends upon contextual contingencies such as type of
industry and complexity of an organization. As an example, Mikes and Kaplan's (2014) study
found that integrated ERM system is a complex task for which very few organizations possess

adequate resources.



Agency Theory, a cornerstone of corporate governance research, emphasizes mitigating
agency costs that arise from conflicts between shareholders (principals) and managers (agents).
Jensen and Meckling (1976) posit that effective monitoring mechanisms, such as active board
oversight, play a vital role in aligning managerial actions with shareholder interests. This
alignment is particularly crucial in the context of Enterprise Risk Management (ERM), where
strategic decisions involving resource allocation and risk exposure directly impact firm
performance.

Board engagement serves as a proxy for monitoring strength under Agency Theory.
Braumann et al. (2024) argue that boards that actively oversee risk management processes
enhance transparency and accountability, reducing information asymmetry and ensuring that risk
strategies align with the organization’s long-term objectives. Similarly, Simkins and Ramirez
(2008) highlight that board involvement in ERM fosters a culture of accountability and reduces
managerial opportunism, thereby mitigating agency costs. Incorporating Board Engagement as a
moderating variable extends the application of Agency Theory in the ERM domain. Furthermore,
it allows for an exploration of how robust governance mechanisms strengthen the relationship
between ERM maturity and firm performance.

RBYV suggests that there is a positive relationship between ERM maturity and firm
performance. The studies of Faisal et al. (2021) and Saeidi et al. (2020) are presentations of how
ERM system solutions provide firms with responses that are coherent, resource-fitting, offering
superior anticipations of risk for high performances. With increased maturity within the ERM
system, an organization is critically positioned to handle aspects of risk governance and stability
in its operations, hence taking a positive course toward its financial success (Gonzalez et al.,

2020; Farrell & Gallagher, 2019). This would have the consequence of rendering firms capable



of weighing up their different risk management strategies in better congruence with their wider
organizational objectives by infusing them with a culture of risk awareness. Theoretically, a firm
could achieve a superior capacity to respond to uncertainties as more sophisticated ERM
practices are adopted, hence improving both financial and nonfinancial indicators of firm
performance. Agency theory supports this by noting that more mature ERM practices reduce the
agency costs of monitoring and controlling managerial behavior (Abdulaziz, 2024), further
improving firm performance.

Contingency theory postulates that organizational effectiveness depends upon the fit
between internal processes and external environmental demands (Mikes & Kaplan, 2014). Firms
operating in highly regulated sectors, such as financial services, must adopt more intensive risk
management practices due to the complexity of the regulatory environment they navigate. In this
respect, Saeidi et al. (2019) and Moniruzzaman (2021) research findings suggest that industry
type moderates the relationship between ERM maturity and firm performance, with high-risk
industries deriving greater benefits from ERM systems.

In these industries, ERM systems become integral for meeting both the regulatory
requirements and reducing industry-related risk factors (Moniruzzaman, 2021). Thus, it can often
be found that organizations operating in high-risk industries have more established ERM
frameworks, which further relate positively to firm performance (Saeidi et al., 2020). In contrast,
ERM maturity may offer fewer advantages for low-risk industries due to their less complex risk
profiles.

Contingency theory does, however, indicate that less complex organizations are indeed
more likely to encounter firmer benefits arising from ERM maturity given their less complicating

decision and lesser bureaucratic inertias (Mikes & Kaplan 2014). Therefore, integration of ERM



can go through with lesser disruption in simpler structures allowing the organization to quickly
react to the risks and more fully align towards strategic goals (Dindarian, 2023). In contrast,
companies with complex organizational structures can barely successfully apply an appropriate
ERM model because such structures usually face problems of multi-tier decision-making
mechanisms and diversified stakeholder interests (Ahmad & Teo, 2024); Viscelli et al., 2016).
This implies that ERM maturity has a greater influence on firm performance in organizations
with fewer layers of hierarchy and less operational complexity. Therefore, it is important to
understand how organizational complexity interacts with ERM maturity as a way of fine-tuning
risk management strategies.
1.3 Literature Gaps

The growing body of research recognizes ERM as an integral part of organizational
governance. However, gaps remain in understanding how specific mechanisms, such as board
engagement, moderate the relationship between ERM maturity and firm performance. While
previous studies by Alawattegama (2020), Saeidi et al. (2020), and Anton and Nucu (2020)
examine ERM adoption and its general influence on organizations, there is a limited exploration
of governance factors like board oversight. This oversight is critical, as engaged boards have
been shown to improve strategic alignment and accountability in organizations (Beasley et al.,
2015; Braumann et al., 2024). The lack of attention to board engagement represents a critical
void, as governance mechanisms are often pivotal in reducing agency costs and enhancing ERM
effectiveness, as highlighted by Jensen and Meckling (1976).

Further, while industry type and organizational complexity have been explored as
contextual variables, few studies have tested them empirically as moderators of the ERM-

performance relationship. For instance, research by Florio and Leoni (2017) and Pagach and
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Warr (2011) emphasizes industry-specific regulatory risks and their influence on ERM adoption
but stops short of examining their moderating effects on performance. Similarly, studies by
Beasley et al. (2022) and Arena et al. (2010) discuss organizational complexity's role in risk
management but lack empirical evidence on its interaction with ERM maturity. This study
addresses these gaps by empirically testing the moderating roles of both industry type and
organizational complexity, contributing to a more nuanced understanding of how contextual
factors shape ERM’s impact on firm performance.

Another critical gap lies in the operationalization of ERM maturity. While several
studies, including Jalilvand and Moorthy (2022) and Callahan and Soileau (2017), propose
frameworks for assessing ERM implementation, the multidimensional nature of ERM maturity—
spanning governance, strategy, and culture—has been inadequately captured in empirical
research. This lack of robust measurement has led to inconsistent findings in the literature. For
example, Saeidi et al. (2020) demonstrate a positive linkage between ERM and firm
performance, while Alawattegama (2018) and Malelak and Pryscillia (2020) report no significant
impact. By incorporating a detailed ERM maturity framework that reflects these dimensions, this
study seeks to resolve these inconsistencies and provide a clearer understanding of ERM’s
influence on organizational success.

Moreover, existing research has traditionally focused on financial metrics to evaluate
firm performance, neglecting the broader non-financial benefits that ERM maturity may deliver.
While studies by Mizrak (2024) and Gatzert and Schmit (2016) highlight issues such as
reputation risk, stakeholder trust, and strategic resilience, empirical research addressing these
factors in the context of ERM maturity remains scarce. By integrating non-financial indicators—

such as innovation, employee satisfaction, and customer loyalty—this study expands the scope of
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performance evaluation, aligning with the Balanced Scorecard framework (Kaplan & Norton,
1992) and enhancing understanding of ERM’s contribution to long-term organizational
sustainability.

Finally, limited attention has been given to the control variables that might confound the
ERM-performance relationship. Firm size, market volatility, and leverage have been identified as
critical factors in studies by Gordon et al. (2009), Farrell and Gallagher (2015), and Chairani and
Siregar (2021), yet their inclusion in empirical models has been inconsistent. This study
explicitly incorporates these control variables, ensuring that observed relationships between
ERM maturity, board engagement, and performance are robust and reliable. By controlling for
these factors, this research provides a more precise and dependable assessment of ERM’s impact
on organizations, offering actionable insights for scholars and practitioners alike.

1.4 Goals/Purpose and Research

The key objective of this dissertation is to examine the relationship between ERM
maturity and firm performance focusing on the US-based sample of publicly traded companies.
The research design draws on the Resource-Based View (RBV) (Mishra et al., 2019), Agency
Theory (Abdulaziz, 2024), and Contingency Theory (Mikes & Kaplan, 2014). This research
explores whether a mature ERM system enhances firm performance by enabling firms to manage
risks effectively, ensure good governance, and make informed decisions regarding both financial
and non-financial performance. This research, therefore, seeks to advance understanding of how
risk management practices can be strategically leveraged to enhance both short- and long-term
organizational success, through a systematic analysis of the extent to which firm performance is

influenced by the maturity level of ERM.
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The study’s conceptual framework draws on the RBV, agency theory, and contingency
theory, providing a multidimensional lens for examining how ERM maturity affects firm
performance. According to RBV, those firms whose ERM systems are mature manage their
internal resources to create more sustainable competitive advantages than other entities can
(Mishra et al., 2019). While agency theory explains that ERM's maturity level aligns the interests
of the managers and the shareholders by reducing the agency costs (Abdulaziz, 2024); hence
good governance and improved decision-making.

Contrary to that, contingency theory views ERM maturity-firm performance relationships
as contingent instead of universal; it further states it is based on contextual factors, including
type of industry and organizational complexity (Mikes & Kaplan, 2014). These theories present a
robust basis on which to test the hypotheses related to the relationship between ERM maturity
and firm performance, moderated by external and organizational factors.

In addition to industry type and organizational complexity, board engagement is
introduced as a moderating variable grounded in agency theory. Board engagement reflects the
extent to which a firm's board of directors is actively involved in overseeing ERM processes and
strategic risk decisions. Agency theory highlights the role of effective governance mechanisms,
such as active board oversight, in reducing agency costs and aligning managerial decisions with
shareholder interests (Jensen & Meckling, 1976; Abdulaziz, 2024). Engaged boards enhance
transparency, foster accountability, and ensure that risk management practices are integrated
with strategic objectives.

Empirical evidence supports the importance of board engagement in moderating the
ERM maturity-performance relationship. Beasley et al. (2015) found that firms with highly

engaged boards exhibited stronger alignment between ERM practices and strategic decision-
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making, leading to improved performance outcomes. Similarly, Braumann et al. (2024)
demonstrate that proactive board involvement enhances an organization's ability to adapt to
emerging risks, ensuring the resilience of both financial and non-financial performance. This
research contributes not only to academic knowledge but also provide practical insights for risk
professionals and corporate executives. This would therefore enable the research to make
actionable recommendations to organizations seeking an effective optimized risk management
strategy.

Firms operating in high-risk industries or complex organizational environments are more
likely to achieve significant improvements in governance, decision-making, and resource
allocation through ERM maturity investments. This study contributes by developing
recommendations tailored to such firms. The purpose of this research is to gain better
understanding about ERM maturity as a strategic tool for driving firm performance and
managing risks within an increasingly complex and volatile business environment.

1.5 Research Questions

1. To what extent does ERM maturity positively influence firm performance, as

predicted by the RBV and agency theory?

2. Does industry type (high-risk vs. low-risk) moderate the positive relationship between

ERM maturity and firm performance, as suggested by Contingency Theory?

3. Does organizational complexity moderate the relationship between ERM maturity

and firm performance?

4. Does board engagement moderate the relationship between ERM maturity and firm

performance?

The table below shows the dissertation summary:



Chapter

Table 1. Dissertation Summary

Summary

L This chapter explains the background of the study, justifies its importance, and highlights
Introduction | the research questions. It defines the key variables, including ERM maturity, industry
type, and organizational complexity, and briefly outlines the structure of the dissertation.
11. This chapter provides a comprehensive review of existing literature on enterprise risk
Literature management (ERM) and its influence on firm performance. It highlights key studies,
Review identifies gaps, and explains the study's relevance in advancing understanding of ERM
maturity and its organizational impacts.
III. | This chapter outlines the hypotheses developed from the literature review and theoretical
Hypotheses framework. It presents the conceptual definitions for each hypothesis, focusing on the
relationship between ERM maturity, firm performance, and the moderating effects of
industry type, complexity, and board engagement.
Iv. This chapter describes the study’s methodology, including the research design, survey
Methods development, and sampling strategy. It also covers data collection and analytical
techniques, such as regression analysis and the inclusion of control variables like market
volatility and firm size.
V. This chapter presents the study's findings, detailing the results of hypothesis testing and
Results data analysis. Descriptive and inferential statistics are used to summarize relationships
between variables, including ERM maturity and non-financial performance outcomes.
VI This chapter interprets the results within the context of the theoretical framework and
Discussion prior research. It discusses the implications for ERM practices, acknowledges limitations,

and provides recommendations for future research on ERM’s role in organizational

performance.
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2. LITERATURE REVIEW
2.1 Overview of ERM
2.1.1 Purpose and Scope of the Literature Review

The literature review aims to conduct a comprehensive examination of the relationship
between ERM maturity and firm performance, with particular emphasis on studies focused on
publicly listed companies. Through an integrative synthesis of prior research, this review
identifies prevailing themes, empirical gaps, and areas of theoretical debate that inform the
current study’s framework. Specifically, it outlines the theoretical foundations of ERM, explores
how ERM maturity is measured, and investigates its influence on both financial and non-
financial performance outcomes. The overarching goal is to articulate how ERM maturity can
serve as a source of competitive advantage.

To ensure conceptual clarity and logical flow, the structure of the literature review is
designed to systematically analyze critical components linking ERM and firm performance. It
begins by presenting the key theoretical underpinnings—namely, the Resource-Based View,
Agency Theory, and Contingency Theory—which collectively support the hypothesized
relationship between ERM maturity and performance outcomes (Kraaijenbrink et al., 2010;
Abdulaziz, 2024; Mikes & Kaplan, 2014). These theories form the foundation for understanding
how mature ERM practices can facilitate optimized resource allocation, reduce agency-related
inefficiencies, and enhance strategic alignment. The subsequent sections build upon this
conceptual base by delving into the operationalization of ERM maturity, highlighting key
dimensions such as governance, integration, and strategic embedding within organizational

Processes.
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An in-depth discussion related to ERM maturity is summarized further, first by defining
what is intended with the term and then by describing the methodologies that exist to evaluate its
development within organizations. The section, therefore, pinpoints how this multidimensional
approach to measure ERM maturity and should, as such, integrate both qualitative and
quantitative indicators in measuring ERM maturity. The empirical studies are reviewed that have
already examined the relationship between ERM maturity and firm performance with particular
emphasis on how diverse sectors and industries approach ERM implementation.

The review of the nexus of ERM maturity and firm performance in both financial and
non-financial performance metrics is covered further. This section considers how the maturity of
ERM improves both financial outcomes in terms of profitability and stability in stock prices and
those that are non-financial in nature, such as innovation, corporate reputation, and customer
satisfaction. This review also discusses how ERM maturity builds up in developing a sustainable
competitive advantage for industries with high levels of operational risk.

There is also a discussion of moderating factors that could influence the relationship
between ERM and firm performance and may relate to the type of industry, organizational
complexity, and environmental factors. These moderating variables are of vital importance in the
understanding of how the varying outcomes associated with ERM might come about across the
different organizational contexts.

The review concludes by considering some of the control variables that have been used in
ERM research-such as firm size, market volatility, and leverage-and the way in which such
controls may impact findings regarding outcomes from ERM implementation. The findings from
this structured approach helped to develop a wholesome understanding of the role of ERM in the

modern corporation and glean useful insights related to the proposed study into the relationship
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between the maturity of ERM and the performance of the firm. The review also indicates areas
where further research is needed, thereby setting the stage for the following empirical
investigation.

2.1.2 Definition and Development of ERM

ERM has been considered an integrated approach to identify, assess, treat, and monitor
risks across organizations with a view to creating values for stakeholders in order to grow
sustainably (Olulon, 2024; Resende et al., 2024). It can be envisaged to move away from
traditional structures of risk management, which in most cases are compartmentalized within the
organizational setup (Mensah & Gottwald, 2016), to integrated approaches that take into
consideration interdependencies of such risks, which may include but not be limited to financial,
operational, strategic, and compliance risks (Dindarian, 2023). Such a holistic approach enables
the organization to add value in risk oversight processes so that risk management practices are
aligned with the overall strategic goals of the firm. Over time, ERM has become a centerpiece of
corporate governance, as firms increasingly realized addressing risks likely to affect their long-
term performance and reputation was important. Over the years, ERM has become central to
corporate governance, as companies increasingly recognize the importance of proactively
managing risks that could impact their long-term performance and reputation.

The ERM emergence can be traced from the beginning of the 1990s when scandals and
corporate regulatory failures made the need for a more robust risk management framework be
realized (Dickinson, 2001). Following this, there were developed different formalized ERM
models, such as Committee of Sponsoring Organizations of the Treadway Commission (COSO)
(Arena et al., 2010). This provided structured means whereby organization could be structured to

effectively manage risk in a wide set. There was initially a sluggish rate of growth in ERM
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adoption, especially amongst those companies that perceived risk management as a costly
activity instead of value addition to their firms (Jankensgérd, 2019). However, the 2008 global
financial crisis accelerated ERM’s general acceptance as a way in which organizations seek to
minimize systemic risks that may affect their financial stability (Crawford & Jabbour, 2023).

The evolution of ERM also goes hand in hand with the increasing complexity of the
business environment, globalization, technological advances, and regulatory changes (Oluloni,
2024). With increased interdependencies among organizations, related risk exposures have
become increasingly complex, requiring equally agile frameworks in the way risk is managed.
According to Chief Financial Officers Council (2022), this explains why current ERM
frameworks have also been extended to include risk appetite, and stress testing to ensure that the
organization is ready for events that are expected or not expected. Moreover, regulators and
investors expect organizations to attain a high level of ERM maturity, as it reflects sound
corporate governance and effective management.

Previous studies suggest that organizations with evolved ERM frameworks are better
equipped to meet the challenges offered by volatile markets and add value to shareholders.
According to Raimi and Iyere (2024), ERM allows firms to avoid pitfalls as well as capitalize on
opportunities by inculcating a risk-aware culture that promotes informed decision-making. It
leads to better operational effectiveness as well as better strategic luck. Hence, ERM has become
a tool of prime importance to modern organizations in emphasizing a proactive and enterprise-
wide approach toward risk management.

Overall, ERM has evolved from a reactive, silo-oriented process to one that is proactive
and integrated within the overall corporate strategy. This shift also represents a series of wider

changes in the business environment, during which firms find themselves confronting a series of
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increasingly complex sets of risks while the expectations of its most important stakeholders have
been rising. In fact, ongoing refinements of ERM practices are going to be an intrinsic part of
organizations for resilience and performance development in the future for long-term
sustainability.

2.1.3 Role of ERM within Modern Corporations

Enterprise Risk Management has been one of the most important concerns for almost all
corporate governance and strategic decision-making activities across diverse industries. The
increasing sophistication and unpredictability of global markets, pressures from advancement in
technology, and imperatives of regulation have substantially raised the bar for risk management
frameworks that enable organizations to navigate uncertainties effectively (Zaki et al., 2024;
Lisdiono et al., 2022). It is an integrated approach to identifying, assessing, and mitigating any
potential risk that may affect an organization's achievement of its objectives. Unlike the
traditional approaches to managing risks, which center on a particular risk in isolation, the ERM
takes a holistic view wherein the process of managing risks becomes integral in every business
aspect.

One of the prime reasons ERM assumes such importance interlinks with corporate
governance; it essentially contributes to better corporate transparency and accountability, basic
ingredients of regulatory compliance and stakeholder confidence. Regulators across highly
regulated industries such as financial services and healthcare require that organizations
implement sufficient ERM frameworks in order for operational, financial, and reputational risks
to be dealt with (Shrivastava et al., 2024). This is evidenced, for example, by the increasing

reliance of the financial industry on ERM as a method to deal with system-related risks and
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maintain an appropriate regulatory framework in conformity with the post-2008 financial crisis
environment (Maingot et al., 2012).

As such, a financial institution began to practice ERM to meet the set international
regulations such as Basel III imposed on the banking and other financial sectors with full-scale
risk management practices (Horvey & Ankamah, 2020). As a result, this has facilitated using
ERM in the health sector for managing risks associated with patient safety, compliance with
regulatory requirements, and utilization of the latest technology in medical equipment (Vhanda
et al., 2024; Etges et al., 2018).

ERM puts the organization in a better position to make decisions given a finer view of the
risks and opportunities facing them. This is another reason for its use in firm performance
improvement. The potential outcomes could be better allocation of resources, more resilient
supply chains, and ultimately improved financial performance (Saeidi et al., 2019; Naik &
Prasad, 2021). Other studies show that ERM maturity might be positively related to financial
performance because such firms can stand against the volatility of the market and economic
decline more easily (Gordon et al., 2009; Olulon, 2024). For example, businesses operating in
the energy and manufacturing sectors are very prone to operational or environmental risks
(Abdaljabar et al., 2024; Mensah & Gottwald, 2016); the utilization of ERM has assisted these
companies in taking a close approach to having better risk mitigation practices that finally help
in overall business performance. Indeed, in these industries, ERM is no longer solely a means
through which risks can be managed but also a strategic driver to force innovation and maintain
competitive advantage.

Additionally, it is increasingly recognized that ERM should be part of corporate efforts

toward sustainability. This is because of the increasing pressure from stakeholders on ESG
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(environmental, social, and governance) issues, a factor which places sustainability risks right at
the heart of ERM frameworks (Zaporowska & Szczepanski, 2024; Shad et al., 2019).
Accordingly, this has led to the integration of risk management strategies aligned with
sustainability goals to enhance long-term value creation for both shareholders and stakeholders.
ERM was important in allowing companies to achieve their aims of sustainability with
operational efficiency, particularly in industries such as mining that are most affected by
environmental and regulatory risks (Butterworth et al., 2015).

Overall, ERM has become increasingly important in modern corporations for the
perceived role it plays in enhancing corporate governance, informing superior decision-making,
and driving performance. Its adoption across industries ranging from finance to health to energy
underlines its flexibility and competency in handling all forms of risks. As the business
environment continues to evolve, Enterprise Risk Management (ERM) will remain a vital tool
for organizations navigating uncertainty and striving for long-term success.

2.2 Theoretical Underpinnings of ERM and Firm Performance
2.2.1 Resource-Based View (RBV) and ERM

Resource-Based View (RBV) is a strong theoretical framework, wherein the firm attains
continued competitive advantage by exploitation of internal resources and capabilities. The RBV
can, therefore be said to consider ERM as a strategic capability in context of organizations
developing foresight into risks, estimating, and mitigating them on a systematic approach.
According to RBV, it is the unique bundle of resources that a firm possesses; if they can meet the
criteria being valuable, rare, inimitable, and non-substitutable, then competitive differentiation
may be created (Malhotra et al., 2024; Barney & Clark, 2023). The maturity level in ERM

reflects how well a firm has developed such capabilities, positioning itself to respond both to
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internal and external risks more effectively than its competitors. In this regard, risk management
no longer is purely a defensive strategy but is also a source of competitive advantage, which has
also been supported by the works of Saeidi et al. (2019).

ERM reinforces the resource base of a firm by structuring the risk management processes
throughout the firm. This strengthens the decision-making aspect and allows the firm to exploit
opportunities that may be too risky for other competitors (Mensah & Gottwald, 2016; Farrell &
Gallagher, 2019). A mature ERM system supports alignment of a firm's risk appetite with its
strategic goals through appropriate resource allocation and enhancement in overall firm
performance. Firms with mature ERM systems have, according to Faisal et al. (2021), increased
potential to align risk appetite with their goals and hence maximize the value of resources for
overall performance.

From the RBV perspective, the value of ERM lies in its resiliency-enhancing effect on
the firm, since it enhances proactive identification of risk and a structured response framework,
thereby rendering imitation by competitors extremely tough (Abdaljabar et al., 2024; Pertheban
et al., 2023). Therefore, the firm's ability to manage risks by having an appropriate ERM system
may be considered a core capability in enhancing the firm's ability to sustain its competitive
advantage longer.

The second critical dimension of the strategic value of ERM refers to the potential impact
that the latter may have on firm performance because, through ERM, a firm optimizes risk-
adjusted returns (Shrivastava et al., 2024). The RBV suggests that firms with superior risk
management processes can leverage their capacity to handle risk in developing operational
efficiency and innovation (AlLawati et al., 2024). By embedding ERM into the strategic

framework of the organization, coordination and control of information from one department to
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another become much easier, and hence the firm has improved risk awareness with the speed of
reaction going up (Lopez & Hiebl, 2015; Monazzam & Crawford, 2024). The integration shall,
therefore, allow the firm to exploit the opportunities offered by the market while at the same time
putting a check on the potential downside risks hence enhancing the journey of long-term value
creation.

Furthermore, regarding the RBV, ERM maturity supports the dynamic capability view,
which purports that firms must constantly renovate their capabilities in response to new
environmental circumstances (Bogodistov & Wohlgemuth, 2017). Such adaptability occurs when
firms adjust their ERM practices in response to evolving risks; thus, the competitive advantage
of such firms in turbulent markets is enhanced. Firms attaining high levels of ERM maturity may
find it easier to discover new emerging risks and immediately reallocate scarce resources and
effect necessary strategic shifts to cement their relative competitive positions (Agarwal & Ansell,
2016; Olulon, 2024). This adaptability is decisive in industries in which uncertainty and risk
form part of the everyday business, like financial services and technology industries.

Overall, ERM maturity offers a pivotal internal ability in concert with the RBV
philosophy of extracting competitive advantage through firm-specific resources. Companies in a
position to establish developed ERM systems can attain differentiation via better management of
risks and exploits of opportunities which may be overlooked by less capable competitors. The
more distinctive and difficult to imitate a well-integrated ERM framework, the more the unique
competitive advantage it is likely to give to firms that operate in dynamic and high-risk
industries (Olulon, 2024). Hence, ERM, viewed through the lens of RBV, enhances not only the

firm's performance by just protecting against risks but also puts the firm in an advantageous
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position to proactively manage its resources in ways that cannot easily be imitated by its
competitors.
2.2.2 Agency Theory and ERM

Agency theory provides a foundational framework for explaining how ERM aligns the
interests of managers and owners. The gist of agency theory is that it deals with the conflict of
interest between principals and agents when the goals of principals and agents differ from each
other (Jamel et al., 2021; Voleti & Deshpande, 2024). The ERM system assists in reducing such
conflicts by facilitating better transparency, accountability, and control within the firm. With
ERM, better decision making can be achieved by having an all-encompassing framework in
which risks would be identified, assessed, and managed, thereby reducing the likelihood of
managers exhibiting self-serving behaviors (Braumann et al., 2024; Crawford & Jabbour, 2023).
As such, the adoption of mature ERM processes can, therefore, act as a form of agency
mechanism assured that such managers act in the best interests of the shareholders and further
align managerial actions with corporate objectives.

One of the major problems inherent in agency relationships is that of information
asymmetry, where often the managers have more information about the firm's risks and
opportunities than do the shareholders. According to Barakat et al. (2014) and Malik et al.
(2023), this inefficiency can result in agency costs because managers might take risks that put
them in advantageous positions at the expense of shareholders. ERM mitigates this issue by
making the reporting and monitoring of risks an institutionalized process where internal as well
as external stakeholders develop a much better understanding of the firm's risk exposure (Syrova

& Spicka, 2022). By increasing transparency, ERM reduces the likelihood that managers engage
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in opportunistic behavior such as taking on high-risk projects to maximize short-term
performance metrics at the expense of long-run shareholder value.

Furthermore, ERM enhances corporate governance by institutionalizing the mechanism
of risk oversight, aligning managerial incentives further with shareholder interests (Simkins &
Ramirez, 2008; Lundqvist, 2014). An ERM system incentivizes managers to adopt a wider
approach toward strategic decisions on risk and foster a culture of awareness of risks and
accountability (Simkins & Ramirez, 2008). This is especially true in businesses with high levels
of uncertainty, where the prospects of bold risks taken at the expense of personal gain may be
tempting-even when those risks could have negative consequences. ERM avoids such agency
conflict by imposing a formal procedure for risk-return decision-making, hence ensuring that
managerial decisions are directed toward firm's risk appetite and long-term goals.

Additionally, as ERM is integrated into the organization's strategic framework, it aligns
the risk management practices to the goals of shareholders. Through ERM, firms manage risks in
a systematic way throughout the enterprise; as such, the variability of financial performance for
the firms decreases, which stakeholders would welcome, where stable returns are their main
concern (Pagach & Warr, 2010). This stability lowers the cost of capital because investors are
willing to fund those firms that have effective risk management systems (Shad et al., 2022). In
this way, ERM contributes to agency cost reduction by aligning the firm's risk profile with the
shareholders' expectations.

Finally, ERM enforces accountability at all levels of the organization beyond the
managerial level. This is because risk management can be integrated both at the operational and
strategic processes of the firm. Hence, ERM ensures that all levels of workers understand their

role in risk management to prevent risk-taking behavior that goes against shareholder interests.
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This accountability across the organization helps to minimize the agency problems by making
employees' and managers' actions consistent with the overall risk management strategy of the
firm. As Jankensgérd (2019) and Saeidi et al. (2020) have argued, this, in turn makes ERM a
strong tool in minimizing agency conflicts, enhancing transparency, and aligning managerial
decisions with long-run shareholder interests.
2.2.3 Contingency Theory and ERM

According to contingency theory, there is no single way of managing an organization and
no single best way of performance; the effectiveness of any management system would be in
relation to aligning the internal structures and processes with the conditions of the environment
(Mikes & Kaplan, 2014; Peljhan & Marc, 2021). This particularly stands out in ERM, whereby
the traits of complexity and variability in the spread of risks across industries demand their
specific crafted approaches (Mikes & Kaplan, 2014; Mensah & Gottwald, 2016). In ERM, there
lacks a standard framework that could be applied by firms to result in optimum benefits
(Braumann et al., 2024); rather, the maturity and effectiveness of ERM systems in regard to the
nature and industry risk, market conditions, and organizational factors affecting a firm should be
qualified to impact maximum benefits. Companies operating in the most heavily regulated
sectors, such as financial services, have more mature ERM frameworks to keep pace with
regulatory demand. On the other hand, industries where regulatory pressure is lower may focus
less on such risk management practices.

ERM, viewed from the perspective of contingency theory, varies in impact across
industries. Contingency theory postulates that external contingencies in terms of market
volatility, regulatory imperatives, and industry-related risks determine the level of maturity for

ERM systems. In dynamic environments such as technology or healthcare, where risks are
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unexpected and continuously changing, ERM systems must also become agile and change
according to pressures from the outside environment (The Institute of Risk Management, 2014;
Conde et al., 2022). Companies working in less turbulent industries, like utilities, that are more
likely to face predictable risks, perhaps have less need for an elaborate but complete ERM
system.

The contingency theory is best applicable to risk management because it underscores how
organizations particularly in terms of designing their risk management systems-need to adapt to
the nature and complexity of the various risks they happen to face in their respective industries.
For instance, organizations whose operations have a high level of risk use more complex ERM
frameworks while those with lower risks are likely to employ simpler forms of risk management
strategies (Conde et al., 2022).

Moreover, the tenets of contingency theory have been utilized in explaining how the
structure of an organization relates to the maturity of its ERM practices. While a centralized
organization may, for instance, find a top-down approach to ERM valid in ensuring consistency
and proper oversight (National Academy of Sciences, 2011), decentralized organizations-
especially large ones that operate in multiple geographical regions or across several divisions-
necessitate flexible ERM frameworks for various diverse risks associated with different business
units. Contingency theory postulates that the nature of the risk being handled helps to determine
the design of the organizational setup (Ghofar & Islam, 2015; Safari et al., 2023) that the ERM
systems should not become too brittle or too fragmented to be firm-specific challenges. The
flexibility of the ERM systems in various organizational setups is an underpinning of the

contingency theory, postulating that a particular approach to ERM may not work for every firm.
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Industry-specific ERM impacts also emanate from interacting internal and external
contingencies. For instance, in heavily regulated industries such as banking and pharmaceuticals,
the drivers for ERM maturity often relate to the need for compliance with external regulations
and the management of reputational risks (Raimi & Iyere, 2024; Etges et al., 2018). In this case,
more sophisticated risk management practices to mitigate potential liabilities and ensure
compliance are usually adopted in such industries (Protiviti, 2024). The industries with weak
external regulations, however, may implement ERM systems more operational risk and
internally process-oriented thus underlining the role of external contingencies in shaping the
maturity of ERM. Contingency theory supports the notion that firms must align their ERM
practices with both internal capabilities and external pressures to achieve desired performance
outcomes.

Furthermore, contingency theory reinforces that ERM's influence on firm performance
would be uniform across all industries because the firms operating in varying contexts are
exposed to different types of risks and may require unique solutions. For example, companies in
the energy sector industry have to face environmental risks such as shifting commodity prices
and changing regulations related to climate change, which demand a more proactive and strategic
ERM orientation (Holyoak et al., 2024; Monazzam & Crawford, 2024). In contrast, retail
companies would instead care about supply chain risks or trends in consumer behavior
(Ahaggach et al., 2024), which again would call for different sets of risk management emphasis.
Hence, contingency theory provides an understanding as to why ERM systems should be
industry-specific to enhance firm performance and how mature ERM systems provide the leeway

for adaptation to unique risk profiles across sectors.
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In sum, contingency theory provides a theoretical basis that ERM has a different impact
due to the context of the industry and the structure of the organization. While underlining the
alignment need of ERM systems to external contingencies, it shows how a firm can enhance its
practices of risk management in its performance. Firms should mold their risk management
systems to meet the peculiar challenges facing their businesses. Contingency theory also
suggests that ERM is not a static and pre-determined construct but a dynamic process, subject to
continuous emergence as guided by factors inherent both at the levels of the organization and
environment.

2.3 Enterprise Risk Management Maturity: Conceptualization and Measurement
2.3.1 Definition of ERM Maturity

Enterprise risk management maturity can be defined as the degree to which the practice
of risk management is integrated, systematized, and aligned with the strategic objectives of the
organization. As such, ERM maturity represents a multidimensional construct. This is important
for firms in that it provides information on the adequacy and effectiveness of their approach in
managing uncertainties that may influence the success of the entity (Lam, 2014). ERM maturity
emanates from the realization that risk management is not merely a question of compliance but
one of proactive, strategic activity, placing organizations in an advantageous position in terms of
preparation, assessment, and reaction against any kind of risk (Lam, 2014). Fundamentally, the
evaluation of ERM maturity permits firms to identify whether their current risk management
practices are sufficient and if they can optimize further their level of risk-taking to improve their
competitive positioning.

The maturity of ERM refers to the comprehensiveness with which the process of risk

management is integrated into the decision-making processes of an organization. In other words,



31

ERM maturity reflects a progression or stages in the development of risk management
capabilities from a reactive, risk-identifying approach toward one that is more strategic and
predictive, where risks are put into perspective in relation to the goals of the firm (Jean-Jules &
Vicente, 2020; Bogodistov & Wohlgemuth, 2017). With a mature ERM framework, there is an
increased understanding of risks from the various business units and collaboration across
departments is fostered (Braumann et al., 2024; Jankensgérd, 2019), enhanced resilience of the
firm.

A very important conceptual framework to consider regarding ERM maturity is the
Committee of Sponsoring Organizations of the Treadway Commission otherwise known as
COSO framework. COSO prescribes a structured approach toward the purpose of risk
management. The framework makes it emphatically clear that risk management practices have to
be aligned with an organization's strategic objectives (Viscelli et al., 2017; Jankensgard, 2019).
Accordingly, as established by Balakrishnan et al. (2019), an ERM system, when functioning
efficiently, is supposed to identify and assess risks from the highest level of perspective
downwards to lower levels within an organization, embedding risk considerations into core
business functions and decision-making activities. This is envisioned to be attained by
organizations through setting up a risk governance structure in which clearly defined roles and
responsibilities regarding risk management are assigned.

ERM maturity is also conceptualized as a continuous improvement process where
organizations evolve from basic risk awareness to a fully integrated adaptive risk management
system (Bogodistov & Wohlgemuth, 2017; Sax & Andersen, 2020). Firms with higher ERM
maturity are those characterized by the capability to anticipate risks, integrate risk management

into the corporate culture, and continuously enhance their processes through the activation of
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feedback mechanisms and lessons learned from past events (Kopia et al., 2017). This is a
necessary progression, since firms without mature ERM frameworks are usually characterized by
the disconnections of their risk management practices from their strategic and long-run goals.

Moreover, the level of maturity of the ERM system influences the performance of the
firm in that the firms with mature ERM system can afford the cost of necessary mitigation as
well as exploitation opportunities (Farrell & Gallagher, 2015; Alawattegama, 2018; Jalilvand &
Moorthy, 2023). A high level of ERM maturity further strengthens decision-making under
uncertainty by allowing firms to optimize resource allocation and enhance shareholder value
accordingly. Consequently, ERM maturity has been viewed as an essential factor for evaluating
the adequacy of risk management systems and their ultimate impact on organizational
performance.

Enterprise Risk Management (ERM) maturity reflects the progression of risk
management practices from rudimentary identification and mitigation efforts to a fully integrated
strategic capability. This evolution is central to the COSO ERM framework, which offers a
structured approach to evaluating the maturity of ERM systems. As organizations advance along
this maturity continuum, they are better positioned not only to anticipate and respond to risks but
also to harness risk management as a driver of value creation. A higher level of ERM maturity is
typically associated with increased organizational resilience, improved decision-making, and
enhanced alignment with strategic objectives. Therefore, understanding ERM maturity enables
firms to assess their readiness to manage uncertainty and optimize performance in dynamic

environments.
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2.3.2 Dimensions of ERM Maturity

ERM maturity encompasses several dimensions that capture different aspects of
integration of risk management and its institutionalization and culture within the organization.
There is one very important dimension: integration. It means how deeply ERM has been
embedded into an organization's processes and decision-making structures (Hristov et al., 2022;
Jalilvand & Moorthy, 2022). This requires risk management to be one of the key strategic
functions within the firm to decide on capital allocation, strategic planning, and performance
measures (Farrell & Gallagher, 2015). A high degree of integration implies that the
considerations of risk management are not confined to any one department but form an integral
part throughout the hierarchy of an organization to allow for a wholesome approach toward
uncertainties.

Process institutionalization is critical dimension of ERM maturity. This refers to the
degree to which risk management processes have been formalized and inculcated into the
organizational matrix (Marchetti, 2012; Fraser & Henry, 2007; Morton & Hu, 2008).
Institutionalization thus entails the establishment of regularized standard risk assessments and
reporting processes that ensure a degree of uniformity in the practice of risk management
throughout the various business units (Mignerat & Rivard, 2012; Zainuddin et al., 2022). Process
institutionalization also encompasses the establishment of governance structures, including risk
committees and clearly defined reporting lines that attribute responsibility for risk management
decisions (Jermias et al., 2022). In the absence of strong process institutionalization, the
likelihood that ERM initiatives will be ad hoc and reactive is high, thus limiting its effectiveness.

Another important dimension refers to organizational culture, which has to do with the

aggregated beliefs, values, and attitudes towards risk management issues within a firm
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(Kimbrough & Componation, 2009; Jalilvand & Moorthy, 2022; Lundqvist, 2014). A risk-aware
culture might be defined by open communicating of risks whereby employees from different
levels can comfortably report and discuss any potential threats without fear of retribution.
Organizations with a mature ERM facilitate collaboration between departments and sharing of
information about risks constantly (Meskovi¢ & Meskovi¢, 2023). An effective ERM means that
the practice of risk management is not seen solely as a function of compliance, but rather it
should come inherently in the way objectives are accomplished.

Scales for measuring ERM maturity exist in many different forms, with several of them
being quite robust frameworks this purpose. Among those is the Risk Maturity Model (RMM),
developed to gauge firms across five levels of maturity in risk management practices from ad
hoc (nonsystematic) to fully integrated and optimized ERM processes (Jalilvand & Moorthy,
2022; Kosmala, 2014; Nikolaenko & Sidorov, 2023). It benchmarks indicative areas of risk
governance, risk appetite alignment, and embedding of risk management into decision-making
processes. Another popular metric is the maturity model based on the COSO framework that
categorizes firms into different maturity levels based on their adherence to COSO's ERM
principles (Balakrishnan et al., 2019).

The literature also reflects strategic alignment of the risk management practices with
organizational objectives as one of the significant dimensions of ERM maturity (Proenca et al.,
2017; Meskovi¢ & MesSkovi¢, 2023). It goes ahead to purport that such practice should not be
passive but rather one that would actively feed into the accomplishment of long-term business
goals. Metrics for measuring strategic alignment would typically include assessments of how
well risk management is integrated into strategic planning, resource allocation, and performance

evaluations.
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Overall, ERM maturity encompasses several dimensions, including integration, process
institutionalization, organizational culture, and strategic alignment. Existing measurement scales,
such as the RMM and COSO-based maturity models, serve as valuable tools for evaluating these
dimensions. The nuanced aspects of ERM maturity play a critical role in facilitating and
optimizing risk management practices to enhance performance. As organizations continue to
advance and mature their risk management frameworks, ERM maturity becomes increasingly
central to supporting informed decision-making and building resilience.

2.3.3 Empirical Approaches to ERM Maturity

There has been an increasing level of empirical research focusing on ERM maturity as
risk management processes in organizations considering realizing superior performance (Anton
& Nucu, 2020). The conceptualization and measurement of ERM maturity have been addressed
by a number of studies, most attention so far going to listed companies where robust governance
and compliance frameworks are far-reaching (Anton & Nucu, 2020; Viscelli et al., 2016).
Several approaches have been developed for the measurement of ERM maturity; many of these
rely on quantitative methodologies through survey methods or structured interviews (Monda &
Giorgino, 2013; Zhao et al., 2015; Jalilvand & Moorthy, 2022). Using these types of
methodologies, there are studies that have given important insights into how the maturity of
ERM develops over time within different contexts and into the effects this has on firm
performance.

The indications are that there is one generally accepted means of measuring ERM
maturity through maturity models, which usually categorize organizations on a spectrum that
runs from immature or ad-hoc risk management practices to highly integrated and strategic risk

management systems. Aon (2010) proposed an ERM maturity model in public-listed companies
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by developing a five-stage model running from Initial/lacking ERM processes to Advanced risk
management practices. Various studies had been seen to support this model, as the work by
Ching and Colombo (2014) depicted that those at a higher level of ERM maturity had better
financial performance and strategic alignment in the risk objectives set forth. These results
reinforce the idea that superior firm performance emanates from ERM processes, which are more
matured (Saeidi et al., 2020; Farrell & Gallagher, 2019).

In this respect, survey-based studies have so far been helpful in empirically testing ERM
maturity across diversified industries. For instance, Farrell and Gallagher (2015) and Bailey
(2019) used a structured questionnaire addressed to CROs and other risk practitioners from listed
firms to measure the level of ERM system maturity. Those various dimensions of ERM itself,
including governance structure and integration of risk management into strategic decisions, are
generally measured through items on Likert scales surveys sometimes show a positive
correlation between ERM maturity and firm performance for organizations that have inculcated
ERM into their governance and strategic frameworks.

Furthermore, sector-specific differences in the level of ERM maturity have been explored
in empirical studies among listed companies. For instance, some compared financial and non-
financial firms and established that financial institutions usually report a higher level of ERM
maturity, as they are normally obliged to operate within more strict regulatory regimes
(Meskovic & Zaimovic, 2021; Oyewo, 2021; Farrell & Gallagher, 2015). In turn, non-financial
companies, which are usually late in ERM adoption, show an unexpectedly effective increase in
performance with maturing ERM practices (Florio & Leoni, 2017; Farrell & Gallagher, 2015).

This difference in the level of maturity of ERM among industries reflects the importance of both
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the external pressures through regulation and the internal governance mechanisms within an
organization on developing appropriate risk management practices.

The second aspect that empirical studies have focused on pertains to how organizational
size and complexity influence the level of maturity of ERM. Indeed, the study by Gonzélez et al.
(2020) reported that the larger the organizations and the more complex the operations, especially
where multinational business operations are involved, the higher the level of sophistication in
risk management practices. This investigation used a cross-section survey of 162 Spanish
publicly listed companies' risk professionals and therefore established that larger organizations
usually try to invest more resources in the elaboration of more integrated ERM frameworks with
usually higher maturity levels (Gonzalez et al., 2020). On the other hand, smaller ones may not
have all those resources or organizational structures that are required for a completely mature
ERM system. This can be one of the reasons why they cannot bear all the positive fruits of ERM
integration.

Previous case studies and empirical analyses have shed light on how ERM maturity
evolves over time. Notably, Domo6tor's (2023) study examined ERM practices across 100
publicly listed companies, revealing that ERM adoption is inherently incremental. The findings
underscore the pivotal role of leadership and organizational culture in advancing ERM maturity.
This study reinforces the idea that ERM maturity isn’t a static achievement but a dynamic,
ongoing process that requires sustained commitment from top management and continual
enhancements in risk management practices.

A critical review of the approaches adopted in the aforementioned studies reveals several
strengths and limitations. Surveys supported by maturity models offer a broad cross-sectional

insight into ERM maturity for many companies and sectors (Monda & Giorgino, 2013; Farrell &
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Gallagher, 2015). These approaches generally rely on self-reported information provided by risk
professionals, which also may be prone to biases (Domotor, 2023), especially when subjective
dimensions of strategic integration are measured. Moreover, while cross-sectional surveys give
an ERM maturity snapshot at a given time, they can hardly reflect the dynamic nature of ERM
practices. Such limitations are overcome in those longitudinal studies tracking the change in
ERM maturity over time (Farrell & Gallagher, 2019; Farrell & Gallagher, 2015). However, this
type of studies, is often resource-intensive and challenging to replicate.

Overall, empirical research into the ERM maturity of publicly listed companies generates
sound results about the positive associations of ERM maturity with improved firm performance.
In this regard, the assessment of the extent to which firms develop and implement ERM
frameworks has been particularly effective with maturity models and survey-based
methodologies. However, there is a gap in in-depth approaches that address contextual factors
influencing ERM maturity, such as industry type and organizational complexity. These factors
are essential for a comprehensive understanding of ERM maturity and its impact on firm
performance, providing valuable guidance to organizations striving to enhance their risk
management practices.

To measure ERM maturity effectively, this study uses a structured questionnaire
grounded in the COSO and ISO 31000 frameworks, which provide a reliable foundation for
capturing ERM practices across industries. Farrell and Gallagher (2015) explored ERM maturity
by surveying firms across various sectors, demonstrating that maturity models can yield broad,
quantifiable insights into ERM practices. Their study emphasizes core aspects like board
involvement, risk committees, and formal risk policies, finding that these elements strongly

correlate with enhanced ERM maturity. Similarly, Monda and Giorgino (2013) show that such
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maturity models, when supported by structured surveys, effectively track cross-sectional ERM
practices and highlight areas where organizations are more mature in their risk management.

However, Domotor (2023) cautions that while these survey-based models offer valuable
quantitative insights, they can introduce self-reporting biases, especially in subjective areas like
strategic integration. Considering this, our study integrates both quantitative and qualitative
indicators to provide a fuller picture of ERM maturity. Quantitatively, Likert-scale items,
adapted from proven models and research by Beasley et al. (2022), enable us to capture ERM
practices consistently across industries, facilitating a comparable, numerical analysis of maturity
levels.

To address industry-specific nuances, this study incorporates qualitative elements
inspired by Pecina et al. (2022), who found that including descriptive insights allows for a deeper
understanding of ERM practices across organizational contexts. For instance, in this study,
energy sector firms may highlight regulatory compliance as a central aspect of ERM, while
manufacturing firms may emphasize operational risk management. This combination of
quantitative and qualitative indicators enables us to balance consistency with adaptability,
offering an approach that is both structured and sensitive to sector-specific risk management
needs.

2.4 The Relationship Between ERM Maturity and Firm Performance
2.4.1 ERM and Indicators of Financial Performance

There are several studies that find ERM maturity to be associated with superior financial
performance. Indeed, firms adopting a more mature ERM system constantly show an
outperformance in terms of financial performance (Florio & Leoni, 2017; Saeidi et al., 2020).

ERM provides a structured means to identify and reduce those risks that may adversely impact
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profitability. A general metric in this respect is the Return on Assets (ROA) ratio, which reflects
the ability of the firm to efficiently gain profits from its assets. According to Callahan and
Soileau (2017), companies at a higher stage of ERM maturity demonstrate higher ROA because
more competent risk management procedures are followed that reduce sudden losses and
enhance the efficiency of operations. Likewise, Return on Equity (ROE) has been found to be
positively associated with the maturity of ERM because those firms that have mature systems of
risk management are in a better position in handling capital risks for the improvement of equity
returns (Gonzalez et al., 2020; Saeidi et al., 2020).

ERM also significantly contributes towards improving the performance with respect to
stock price. Recent empirical studies document that firms with a mature ERM framework exhibit
stable and more predictable stock price movements (Callahan & Soileau, 2017; Horvey &
Ankamah, 2020), while investors tend to reward companies for proactive risk management
policies. Long-term investors are attracted by the transparency and reduced volatility from
mature ERM practices, hence stabilizing the firm's stock price and cost of capital (Farrell &
Gallagher, 2019; Pangestuti et al., 2023). In fact, this is further corroborated in the study of
Malelak and Pryscillia’s (2020), where, for the publicly listed banking firms under purview, the
findings indicated that high ERM maturity companies tended to outperform other peers by a
quantum leap in respect of stock market performance. Besides, the leading edge of developed
ERM systems enables firms to look at future risks more clearly to make better decisions and
create more value for shareholders over time.

Another relationship between ERM maturity and financial performance relates to reduced
financial distress and lower bankruptcy risk. Mature ERM systems contribute toward the long-

term financial stability of firms through systematic identification and mitigation of risks (Farrell
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& Gallagher, 2019; Gonzalez et al., 2020; Jawad et al., 2021). Firms with well-developed ERM
frameworks tend to have lower credit risk (Kwintana & Hanggraeni, 2023), enhancing their
financial performance by allowing them to secure more favorable terms on loans taken out and
reduce their borrowing costs accordingly. Furthermore, ERM maturity leads to less volatility in
earnings; hence, there is better management of cash flow and overall financial resiliency (Altman
et al., 2018). These factors cumulatively contribute toward improved financial performance.
Hence, companies having a higher ERM maturity are most likely to outperform their rivals who
have less-developed risk management systems than that of their competitors.

The literature also identifies that ERM maturity is seen to ensure better financial
decision-making. As risk management processes have become more integrated into the strategic
framework of a firm, they align the risk appetite and financial objectives of a firm in such a way
as to enable the firms to pursue growth opportunities with full knowledge of the potential risks
involved (Anton & Nucu, 2020; Mensah & Gottwald, 2016; Jalilvand & Moorthy, 2022). This
alignment not only ensures superior financial performance but also render the firms more agile
towards market changes, hence sustaining their competitive advantage (Saeidi et al., 2019).
Against the backdrop of such arguments, the empirical evidence of ERM improving financial
metrics such as ROA (Callahan & Soileau, 2017) and ROE (Gonzélez et al., 2020; Saeidi et al.,
2020) and bringing stability in market prices of stocks (Horvey & Ankamah, 2020), provides
even more reasons for the development of mature ERM frameworks in publicly listed
companies.

2.4.2 ERM and Non-Financial Performance Metrics
While financial performance is one important aspect, the impact of ERM maturity

stretches further to cover other than financial parameters. One area in which influence has been
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witnessed with ERM is innovation. Firms that have complex ERM systems are usually more
willing to take risks, given the fact that sound risk management processes would reduce the
adverse side of innovative activities (Chen et al., 2020). Some scholars have argued that ERM
maturity enables a culture of informed risk-taking and, therefore, enhances innovation capability
within firms (Henschel & Lantzsch, 2022; Agarwal & Ansell, 2016). By identifying and
controlling risks related to new product development and market expansion, resources can also
be allocated such that innovation is fostered without putting the stability of the overall firm at
risk.

Another related non-financial indicator of ERM maturity concerns employee satisfaction.
According to Lam (2017), employees will feel more secure and supported in an open
environment, as a mature ERM framework ensures that operational processes, workplace safety,
and compliance are effectively managed. Moreover, research findings suggest that employees in
firms with a high level of ERM maturity exhibit greater job satisfaction due to lower job-related
uncertainties and a higher degree of organizational security (Lam, 2017; Liu & Wong-On-Wing,
2021; Braumann, 2018). This decreases the degree of employee turnover and enhances the
commitment related to the organization. This results in better performance of the firm in general.

Customer loyalty is another area affected by ERM maturity. Companies with great
measures for risk management in place, particularly when it relates to customer data security,
product quality, and service delivery, will be in a better place to attract trust and loyalty from
their customer base (Pagach & Kosmala, 2020; Lam, 2017). Customers fawn over companies
that adopt proactive ways regarding risk management, especially because even slight data
breaches or disruptions in services result in severe damage in consumer trust when it comes to

industries such as cybersecurity (Durst et al., 2024; Karanja, 2017).
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Hanggraeni et al. (2019) research finding also suggest that firms with a higher level of
ERM maturity usually outperform others in customer retention, since superior risk management
practices can lead to consistent delivery of service and better customer experiences. These results
indicate that where there is a greater maturity level of ERM, there is generally a guarantee that
companies tend to do better in their areas of sales.

Furthermore, ERM maturity contributes to corporate sustainability. Companies with well-
imbedded frameworks relating to ERM are better equipped to manage environmental, social, and
governance risks-ESG risks-which, of late, have become very important to stakeholders
(Kwintana & Hanggraeni, 2023; Fraser et al., 2022). By mitigating such nonfinancial risks,
companies address not only regulatory needs but also closer relations with investors, employees,
and customers alike (Aziz et al., 2016; Manab et al., 2017). In any event where the ERM systems
are too well-placed within a company, it is likely to realize heightened reputational capital from
better placements within the field of ESG challenges, hence influencing its future success even
further.

2.4.3 Specific Operational Definitions and Quantification of Non-Financial Metrics

Non-financial metrics, such as innovation, reputation, and customer loyalty, necessitate
accurate definitions and measurement instruments that have been validated. For example,
innovation has been defined as an organization's capability to develop and implement new ideas,
processes, or products that create value (Yeboah, 2023). The Innovation Capability Index (ICI),
used in this study, reflects the input dimension, such as R&D investment and personnel, and
output dimensions, such as patent filings and new product introductions (Khue Ngo et al., 2023).
Reputation can be defined as the collective stakeholder perceptions of a firm's trustworthiness

and quality and is here assessed using the Reputation Quotient framework for measurement,
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capturing dimensions such as emotional appeal, products/services, and workplace environment
(Pires & Trez, 2018; Shamma, 2012). Customer loyalty, operationalized as the likelihood of
repeat purchases and advocacy (Rane et al., 2023; Lam, 2014; Lam, 2017), is quantified through
the Net Promoter Score (NPS) and Customer Retention Rate (CRR), both widely used metrics
for gauging loyalty and satisfaction (Marr, 2014).

Established scales provide robust mechanisms to ensure reliability and validity when
quantifying these variables. The ICI integrates both quantitative and qualitative measures,
enabling a nuanced understanding of innovation's inputs and outputs (Khue Ngo et al., 2023).
The RQ framework offers standardized survey items in capturing multidimensional stakeholder
perceptions on reputation and allows for cross-sectional and longitudinal analyses (Michelotti &
Michelotti, 2010; Shamma, 2012). Similarly, NPS has gained widespread adoption due to its
simplicity and predictive validity for assessing customer loyalty, with CRR providing
complementary insights into retention dynamics (Ryals & Knox, 2007; Hadhoud & Salameh,
2020; Schiiler & Petrik, 2023). These scales align with the theoretical frameworks guiding this
research, including the Resource-Based View and Contingency Theory, as they emphasize
capabilities and environmental fit as key determinants of performance (Barney & Clark, 2023;
Mikes & Kaplan, 2014).

The specific operational definitions and quantification of non-financial metric sare
summarized in Table 2 below, together with the measurement tools developed from them and
their relevance to the study of ERM maturity and firm performance. In doing this, the study
secures these nonfinancial metrics through existing frameworks to ensure methodological rigor.
These dimensions, when integrated into the ERM framework, present a more holistic and

comprehensive view of performance, capturing not just financial outcomes but also broader
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strategic impacts related to adaptability, brand equity, and stakeholder loyalty (Naik & Prasad,
2021). They reinforce the strategic value of ERM in managing complex and dynamic business
environments.

These operational definitions and measurement tools provide a structured yet adaptable
approach to evaluating non-financial metrics influenced by ERM maturity. Employing these
established scales not only strengthens the reliability and validity of the study but also facilitates
meaningful comparisons across firms and industries, offering comprehensive insights into how
ERM maturity supports a competitive edge beyond financial performance.

Table 2. Specific Operational Definitions and Quantification of Non-Financial Metrics.

Metric Operational Definition Measurement Tools Cited Sources
An organization's capability to | Innovation Capability Yeboah (2023); Khue Ngo et
develop and implement new Index (ICT) al. (2023)
Innovation
ideas, processes, or products
that create value.
The collective stakeholder Reputation Quotient Pires and Trez (2018); Shamma
Reputation perceptions of a firm's (RQ) (2012); Michelotti and
trustworthiness and quality. Michelotti (2010)
Likelihood of repeat purchases | Net Promoter Score Marr (2014); Ryals and Knox
Customer and advocacy (NPS), Customer (2007); Hadhoud and Salameh
Loyalty Retention Rate (CRR) (2020); Schiiler and Petrik
(2023)

Overall, the literature review suggests that the maturity of a firm's ERM system is an

important driver of both financial and nonfinancial performance. ERM maturity fosters
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innovation, employee satisfaction, customer loyalty, and sustainability, enabling firms to achieve
a competitive advantage beyond financial performance.
2.44 ERM Maturity as a Source of Competitive Advantage

ERM is a key maturity factor that enhances firm performance by identifying and
managing risks while simultaneously maximizing opportunities. A more matured ERM system
can facilitate firms to better identify risks more systematically, assess, and mitigate while making
the organization resilient and agile (Alves et al., 2020). However, mature ERM frameworks are
those that enable the firm to proactively respond to emerging risks, reducing potential losses and
realizing opportunities that less mature organizations might overlook (Mensah & Gottwald,
2016; Syrova & Spicka, 2022). In this regard, ERM maturity is increasingly viewed as a source
of competitive advantage linked to sustained long-term performance.

A properly established ERM structure equips firms with a rational and stable risk-
management practice that is in line with strategic objectives; thus, reducing variabilities that may
hamper organizational output (Bogodistov & Wohlgemuth, 2017; Florio & Leoni, 2017). With
this proactive approach towards dealing with risks, organizations may well foresee market
volatility and quickly react to the ever-shifting circumstances outside of themselves, thereby
giving them a competitive advantage over those rival firms that cannot adopt such a dynamic
market scenario with the same pace. In addition, firms with higher ERM maturity are better
positioned to make informed decisions by assessing risks within the context of their risk appetite
and tolerance (Alawattegama, 2018; Alawattegama, 2020). This linking of risk management and
strategy has ensured that there is an improvement in firm performance since firms are able to

work their way through risks while maximizing opportunities.
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Cases from various industries illustrate the benefits of ERM maturity to create a
competitive advantage. For instance, financial services firms that have a mature ERM system
prove be much more resilient than those firms that were less prepared (Maingot et al., 2012;
Chen et al., 2020; Jawad et al., 2021). With structured risk frameworks, therefore, these firms
had managed risks of credit, market, and liquidity better, lowering the extent to which their
performances were dented. Moreover, the adoption of ERM by insurance firms has led to
enhanced solvency and capital adequacy, each of which improved their position in the market
(Jurdi & AlGhnaimat, 2021). These examples highlight how a sophisticated ERM system would
enable the firm to move beyond the mitigation of risk toward positioning itself for achieving
sustainable competitive advantage.

Apart from risk mitigation, mature ERM systems enable firms to leverage opportunities
that arise out of uncertainty. For example, organizations with mature risk management practices
can expand into new markets, create new products, or utilize new technologies with a far greater
level of confidence about the associated possible risks than could organizations without such
mature practice (Oehmen et al., 2014; Huang, 2019). Understanding the risks in a systematic
manner is the sure way through which organizations can capitalize on the opportunities while
protecting the long-term goals (Abdaljabar et al., 2024). While the risk of environmental
regulation and safety standard, and operational efficiency exists in other industries such as
manufacturing and energy (Mupa et al., 2024; Butterworth et al., 2015), organizations with
mature ERM systems can handle such risks and leverage them as steppingstones towards
operational improvement and reduction in cost.

More specifically, the maturity of ERM has also been linked to improvements in

organizational culture since risk-aware culture advances transparency and accountability
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(Alaeddin et al., 2021; Aldriweesh et al., 2022). Firms with an advanced ERM system encourage
open discussions about risks at all levels and empower their employees to contribute to the
decision-making process. Hence, it reduces the likelihood of operational failure. This risk-
conscious culture promotes organizational learning, where any past risk incident provides an
opportunity for learning that reduces the probability of such risks occurring in the future
(Meskovi¢ & Meskovi¢, 2023; Monazzam & Crawford, 2024). Thus, mature ERM systems not
only reduce the likelihood of unfavorable outcomes but also provide a foundation for continuous
improvement, which can translate into long-term competitive advantage. As Zimmerman and
Farrell (2011) noted, ERM maturity fosters resilience by embedding risk management into
strategic processes, enabling organizations to anticipate, adapt to, and thrive amidst uncertainties.
Overall, the preponderance of evidence suggests ERM maturity serves as an enabler of
competitive advantage, positioning firms to take into consideration risks, improve decision-
making, and thereby exploiting opportunities. Where management of uncertainty and integration
of risk management with strategic objectives have been made possible, firms can run through
complex business environments and outperform competition accordingly. Studies across diverse
industries showcase the value created by mature ERM systems for firms in progressing beyond
risk mitigation to creating an enabling environment for long-term value creation. In the presence
of growing global competition and increasing regulatory pressures, it is likely that firms that
invest in mature ERM frameworks realize superior performance on a sustainable basis and

develop a lasting competitive advantage in the marketplace.
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2.5 Moderating Factors in the ERM-Firm Performance Relationship
2.5.1 Industry Type as a Moderator

Industry type is one of the various contextual factors that influence the maturity level of
Enterprise Risk Management and its relationship with firm performance. It is noteworthy that
industry-specific risks, relating to financial volatility, operational uncertainties, and regulatory
imperatives, indeed play an instrumental role in how ERM systems are implemented and how
well they enhance firm performance (Horvey & Ankamah, 2020; Salinah et al., 2014; Gordon et
al., 2009). In this study, Industry Type was classified as either high-risk or low-risk, reflecting
the distinct operational and regulatory environments in which firms operate. These contextual
differences may influence the level of ERM maturity, thereby impacting firm performance in
unique ways.

High-risk industries, such as finance, energy, and manufacturing, are particularly
vulnerable to various risks. As a result, they require more advanced ERM practices to effectively
manage and mitigate these risks. For instance, financial business enterprises are exposed to
market volatility, credit risk, and regulatory forces (Dindarian, 2023; Anton & Nucu, 2020);
ERM maturity would enable the identification and control of such multi-dimensional risks. The
nature of the financial environment is such that a larger dose of ERM integration in decision-
making is an imperative for the firms falling in this industry segment as risks from internal and
external sources have to be predicted and prepared for by them (Crawford & Jabbour, 2023). For
example, Farrell and Gallagher’s (2019) research findings suggest that the higher the ERM
maturity, the more stable the financial institution will be and perform better even during unstable

circumstances.
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On the other hand, low risk, for example, faced in certain service industries and retail, is
characterized by fewer external uncertainties and, therefore, more predictable environments for
firm operations (Mensah & Gottwald, 2016; Kowalska, 2019; Peljhan & Marc, 2021). Therefore,
the emphasis on ERM in these industries would be weaker; and the relationship between ERM
maturity and firm performance would likely be weaker in industries with lower risks (Mensah &
Gottwald, 2016). Firms operating in low-risk industries may not require ERM systems that are as
sophisticated since their business does not expose them to catastrophic risks. It, therefore, means
that ERM maturity plays a more significant role compared to its peers within the industry, which
is generally characterized by high-operational and high-regulatory risks.

Energy sector firms face high volatility in energy prices, environmental regulations, and
geopolitical risks, all of which demand robust ERM frameworks to support firms in the pursuit of
long-term profitability. Research showed that such mature ERM system energy firms are much
capable of working through the risks, exhibiting superior performance compared to others
overtime for financial stability (Mupa et al., 2024; Monazzam & Crawford, 2024). The
interaction between maturity of ERM and firm performance stands higher in such high-risk
industry whereby ERM systems contribute directly to minimizing risk exposure and optimizing
the metrics of performance (Pecina et al., 2022). Therefore, the role of ERM maturity in
encouraging performance varies regarding industry-specific legislation and regulatory
compliance requirements.

In summary, within highly regulated industries, such as power or financial services,
where conformance with governmental requirements is essential, organizations with the greatest
levels of ERM maturity are most likely to encounter both enterprise-wide excellence and true

economic profitability. This is also driven by the fact that such industries are highly regulated;
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the organizational complexity acts as a moderator, increasing the importance of ERM in these
industries compared to industries characterized by a relatively less stringent regulatory regime.
Overall, the moderating role of industry type in the ERM-performance relationship suggests that
ERM approaches should be tailored to industry-specific conditions and risk profiles.

2.5.2 Organizational Complexity as a Moderator

Organizational complexity is another important moderator of the ERM-firm performance
relationship. These sources of complexity include firm size, geographical diversification, product
or service diversification, and structural intricacy (Louisot, 2024b). According to Pangestuti et al.
(2024), organizationally complex firms are associated with greater diversity in risk profiles, and
therefore, the firms must apply a more sophisticated ERM system that is customized to manage a
wider array of risks.

In highly complex organizations, the effectiveness of ERM systems depends on the
strategic capability in addressing both macro and micro risks across different divisions and
geographies (Lundqvist, 2015). For a complex organization, the incidence of risk is usually
distributed at various departments across locations, having oversight and integration orchestrated
from the center to allow consistency in the practice of risk management. Indeed, Kopia et al.
(2017) research findings suggest that firms with more complex organizational structures were
more likely to utilize more sophisticated ERM frameworks for coordinating risk from one unit to
another. The level of complexity within such a firm tends to require the hands of top
management within ERM processes in ensuring that the same risk mitigation strategies are
applied across the firm.

However, the fact that an organization is complex does not serve as an assurance for

effective ERM implementation. Since complex organizations generally have the resources to
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implement higher levels of ERM maturity, research findings suggest that the added complexity
of coordination and communication within such firms could weaken the effectiveness of these
systems (Agarwal & Ansell, 2016; Brustbauer, 2014; Farrell & Gallagher, 2015). Less
complicated organizations with few divisions may find the implementation and effective
sustenance of ERM systems relatively easier since the risk landscape may be more manageable
to map out (Louisot, 2024a). In this respect, ERM maturity could be associated with better
improvements in firm performance since the risks can easily be identified and managed.

Organizational complexity might also influence approaches to risk management and
governance structures. In less complex organizations, ERM is typically integrated into decision-
making processes more easily (Jankensgérd, 2019; Louisot, 2024a), where risks can be
monitored and dealt with much quicker compared to highly complex organizations. However, in
larger more complex organizations, the diffuse nature of operations and decision-making can
hinder the spreading of risk information, making it more difficult for ERM systems to effectively
improve firm performance.

Furthermore, the nature of complexity - whether structural, operational, or regulatory -
can further influence the relationship between ERM maturity and firm performance. Where firms
are highly regulated and their compliance requirements are cumbersome, it could be that the
effective management of risk is more problematic (Ahmad & Teo, 2024; Majumder & Dey,
2024). However, an ERM system with compliance management integrated into the framework
provides a nexus whereby enhanced firm performance can result from reduced legal and
operational risks. Thus, it is organizational complexity that enhances or hinders, depending on
how well the ERM system is designed and implemented in accommodating the firm's

complexity.
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In sum, industry type and organizational complexity are the critically important
moderators in the ERM maturity-firm performance relationship. Expectedly, highly risky
industries are likely to support more sophisticated ERM systems, whereas highly complex
organizations can coordinate risk management across many units and divisions with much
efficiency. A comprehensive analysis of the ERM-performance link should hence capture
interactions of these moderators with ERM maturity.

2.5.3 Board Engagement as a Moderator

Board engagement, a critical aspect of corporate governance, has increasingly been
recognized as an important moderator in understanding the dynamics of Enterprise Risk
Management (ERM) and firm performance. Agency theory posits that board oversight functions
as a mechanism to mitigate agency costs by aligning managerial actions with shareholder
interests (Jensen & Meckling, 1976). When actively engaged, boards play a pivotal role in
overseeing risk management practices, thereby enhancing organizational transparency,
accountability, and decision-making effectiveness (Abdulaziz, 2024).

Several studies have highlighted the impact of board engagement on risk management
efficacy. Beasley et al. (2015) demonstrated that organizations with highly engaged boards tend
to report greater alignment between ERM practices and strategic objectives. These boards are
more likely to demand frequent updates on emerging risks, approve risk mitigation strategies,
and ensure that risk management insights are integrated into major decisions. This heightened
involvement enhances the quality of risk-related decision-making, which, in turn, positively
affects firm performance.

Further, research suggests that active board involvement can moderate the relationship

between ERM maturity and firm performance by reducing information asymmetry. Boards that
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regularly engage in discussions on ERM initiatives ensure that management communicates
critical risk-related insights effectively. For example, Sax and Andersen (2020) noted that firms
with high levels of board engagement experienced stronger correlations between ERM maturity
and performance outcomes, particularly in complex industries.

The role of board engagement extends to fostering a culture of accountability and risk
awareness throughout the organization. Studies such as Florio and Leoni (2017) found that
engaged boards encourage managers to adopt robust ERM frameworks by emphasizing the
importance of risk as a strategic lever. This, in turn, motivates the organization to achieve higher
ERM maturity levels, thereby enhancing both financial and non-financial performance metrics,
such as profitability, innovation, and customer satisfaction.

Moreover, the effectiveness of board engagement as a moderating variable varies by
organizational and industry context. For instance, firms in regulated industries, such as finance
and healthcare, derive greater benefits from active board oversight because of the heightened
emphasis on compliance and risk mitigation. Pagach and Warr (2011) suggest that regulatory
scrutiny amplifies the value of board involvement, making it an essential component of effective
ERM implementation.

2.5.4 Environmental Factors and ERM Effectiveness

Various external environmental factors, such as regulations and technological
development, affect the effectiveness of ERM practices. These may also moderate the influence
of ERM maturity on firm performance because their presence likely influences how risks are
identified, assessed, and mitigated. In this section, it is demonstrated that such environmental
elements impact the effectiveness of ERM practices and thus the performance of a firm. The

success of ERM programs in organizations mainly depends on the regulatory frameworks.
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Compliance issues, especially in highly regulated industries like financial services, healthcare,
and energy, require robust ERM practices.

Regulatory requirements such as California’s Consumer Protection Act (CCPA),
Europe's General Data Protection Regulation (GDPR) and the US Sarbanes-Oxley (SOX) Act
enhance risk management maturity since they place an onus on organizations to put in stringent
controls and to practice risk management accordingly (Arnold et al., 2011; Pandit, 2022). A
proper regulatory environment forces organizations to focus on risk management (Abdaljabar et
al., 2024). This highlights the significance and importance of ERM. More importantly, pressures
from the regulators enable organizations to be more proactive in mitigating risks and embedding
ERM within corporate governance and mechanisms of internal control, according to the research
findings by Maruhun et al. (2018).

However, considered in isolation, the regulatory requirements cannot guarantee a boost
for the effectiveness of ERM. Regulation is an important factor in ERM effectiveness under
conditions such as the level of industry-specific regulation in conjunction with the firm's
capabilities in updating its ERM practices to respond accordingly (Arnold et al., 2011; Saeidi et
al., 2020). For example, the ERM frameworks are observed to be weaker in less regulated
industries. In turn, ERM maturity may be associated with poorer firm performance, as evidenced
by Alawattegama (2020) and Malik et al. 2020. While regulations may act as a moderator in
fostering ERM maturity, firm success could depend on industry-specific factors and the firm’s
ability to align compliance efforts with broader strategic objectives.

The second most relevant external factor that affects ERM is technological development.
Most of the organizations in this digital era are prone to new and evolving cybersecurity risks,

data privacy concerns, technology interruptions, and so on and so forth (Protiviti, 2024; Saeed et
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al., 2023). Inevitably, organizations that are more proactive in embracing an ERM framework to
deal with these risks will find enhanced firm performance in industries in which technology is a
big contributor (Pagach & Warr, 2010; Saeidi et al., 2019; Abdaljabar et al., 2024). Indeed, it has
been proven that as technological maturity increases among firms, so does their capability to
embed technological risk into the ERM framework, subsequently managing them better (Faisal
et al., 2021; Beasley et al., 2015).

In addition, the speed of technological change compels firms to continually make
changes in ERM systems to retain business relevance at various emerging risks (Bakos &
Dumitrascu, 2021; Louisot, 2024c). For instance, digital transformation and automation have
shed light on new dimensions of operational risk with respect to system malfunction,
cybersecurity intrusion, and data privacy (Saeed et al., 2023; Koilakonda, 2024). Failure to
embed such technological risks in the ERM framework could thus affect performances
negatively, which may materialize into loss of reputation and competitive advantage (Chen et al.,
2020).

Furthermore, Lee’s (2020) findings indicate that advanced technologies, such as Artificial
Intelligence (Al) and machine learning, might facilitate the development of more sophisticated
ERM practices that have superior predictive risk and mitigation capabilities. It would, therefore,
mean that companies with these technologies to enhance their ERM systems have a greater
likelihood of posting better performances compared to those that have traditional and manual
risk management processes. Effective exploitation of technology could, therefore, improve the
already positive relationship between ERM maturity and firm performance by way of accurate
risk assessments coupled with speedier response times (Alawattegama, 2018; Resende et al.,

2024).
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Building on Lee’s (2020) findings, Generative Al (GenAl) and other advanced
technologies further accelerate the effectiveness of ERM frameworks by automating risk
identification, analysis, and mitigation. Organizations leveraging GenAl can achieve faster and
more precise risk assessments, improving decision-making and operational resilience (Deloitte,
2023). Moreover, GenAl enhances compliance efforts by automating labor-intensive tasks like
regulatory reporting and contract reviews, ensuring risks are mitigated proactively.

The ability to process large volumes of data in real time not only strengthens ERM
systems but also positions firms to respond swiftly to emerging risks. This proactive approach
enables companies to stay ahead of potential disruptions, thereby enhancing the positive
relationship between ERM maturity and performance. As organizations adopt these tools
strategically, they stand to achieve a competitive advantage in managing both financial and non-
financial risks (Wang, 2023; Resende et al., 2024).

In sum, regulation and technological change represent some of the major external
environmental factors that impact or condition the ERM maturity-firm performance relationship.
Stronger regulatory imperatives force organizations to implement ever more advanced ERM
practices. Technological advancements introduce new risks, which organizations must address
through their ERM frameworks to maintain ongoing operational resiliency and business
continuity.

The interaction of these factors with the maturity of ERM might, therefore, play a very
important role in determining the effectiveness of ERM and thereby affect the performance of a
firm. Understanding such moderating influences becomes vital while firms strive for
enhancement in their ERM system to achieve optimization of risk management practices in the

increasingly complex external environment.
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2.6 Control Variables in ERM Research
2.6.1 Firm Size and Its Impact on ERM Maturity

Firm size is considered one of the core control variables that affect the maturity level of
ERM and thus impacts the overall firm performance. As indicated by Khan et al. (2021),
Callahan and Soileau’s (2017) research findings, a large firm is normally associated with a
higher maturity level of ERM because of its complexity, diversified operation, and wide resource
base. The latter, being more complex in their organizational structure, are thus better equipped
with more expanded and stronger risk management systems (Domotor, 2023). Large firms are
more likely to maintain dedicated risk management departments and utilize advanced tools,
elevating their ERM maturity levels compared to small or micro-level organizations (Mikes,
2009). In addition, larger organizations generally have easier access to capital and skilled human
resources which in turn enables them to invest in risk management.

Conversely, small firms would be constrained in terms of how much ERM sophistication
they could implement, because of limited resources and less complexity of operation and
business (Syrovéa & Spicka, 2022; Prakash & Ambekar, 2024). These differences in ERM
maturity due to firm size have resulted in differences in performance, whereby larger firms tend
to perform better as a result of being in a position to manage risks more effectively than the rest
(Muslih, 2019; Akbas, 2024). Domé6tor (2023) argues that firm size influences risk perception
and response, with larger firms being more proactive in managing risks by integrating risk
management into their core operations.

These findings indicate that firm size serves as a critical control variable when examining
the relationship between ERM maturity and firm performance. To control for firm size in this

study, firms’ total number of employees and total assets were utilized as primary metrics. This
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allows for an efficient and uniform approach, ensuring that firm size is consistently measured
across different sectors.
2.6.2 Market Volatility and ERM Outcomes

Market volatility is another crucial factor in understanding how ERM systems influence
firm performance. The higher the uncertainty in the market, the more firms are required to switch
over their ERM strategies towards regaining stability with the continuous ability to perform
(Nguyen & Vo, 2020; Peljhan & Marc, 2021). The volatility of the market in which a firm is
operating can be very influential in building a relationship between ERM maturity and firm
performance, in that market volatility could expose firms to various types of risks such as
financial and operational risks (Saeidi et al., 2020; Pagach & Warr, 2010). The capability of
mature ERM systems in making the firms capable to deal with volatility in the complex markets
has proved satisfying. According to Farrell and Gallagher (2019), mature ERM systems identify,
assess and mitigate risks better. Whereas firms operating at less mature phase of ERM system
probably suffer at the hands of instability in terms of losses and inefficiencies (Mensah &
Gottwald, 2016).

To control for market volatility across industries, this study uses beta coefficients as a
standardized proxy. Beta, which measures a firm’s volatility relative to the broader market,
offers a straightforward and comparable way to account for differences in market stability across
sectors. By incorporating beta, we can capture how each firm’s risk profile aligns with or
deviates from market movements, identifying high-volatility firms (high-beta) versus low-
volatility ones (low-beta). This approach eliminates the need for complex industry-specific

benchmarks and instead provides a clear, manageable indicator that reflects each firm’s market
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sensitivity. With beta as a control variable, we can interpret ERM effectiveness consistently,
even as firms operate in markets with varying levels of turbulence.
2.6.3 Leverage (Debt Ratio) and Financial Risk Management

The degree of leverage plays a crucial role in determining a firm's reliance on its ERM
system. The higher the debt, or the debt ratio, the higher the financial risk (Rahmawati et al.,
2024). The implication is that financial risk can be effectively controlled through strategies that
may help control this risk factor effectively. Debt increases a firm's sensitivity to fluctuations in
interest rates, cash flow constraints, and liquidity challenges (Dang, 2011). In such conditions, a
highly leveraged firm is more likely to adopt advanced ERM practices to mitigate the risk of
financial distress and maintain stability. Luthfiyanti and Dahlia (2020) also offer empirical
evidence that shows companies with high levels of debt-to-equity ratio tend to experience
increased level of financial distress when their risk management practices are either weak or
inefficient.

In contrast, companies with more mature ERM systems can monitor debt-related risks
more effectively, enhancing performance even when facing financial distress (Sprcic et al.,
2015). Moreover, risk management systems would be crucial to highly geared firms for them to
recognize and measure the associated risks with their debt obligations, such as the risk of default
or covenant breach, and mitigating them appropriately (Florio & Leoni, 2017; Roseman et al.,
2019).

To account for debt leverage, this study uses the debt-to-equity ratio as a standardized
measure. This ratio reflects a firm’s dependence on borrowed funds relative to its equity base,
providing a clear view of financial leverage across companies. Widely recognized and easy to

interpret, debt-to-equity offers a straightforward way to control for differences in financial
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structure that could impact firm performance, regardless of industry-specific financing norms.
This approach keeps the analysis focused and meaningful, ensuring that leverage is factored into
understanding the influence of ERM maturity on performance. Overall, debt leverage is a key
control variable in the study of ERM maturity, as it is closely tied to both the need for risk
management systems and their effectiveness in stabilizing firm performance.

2.7 Hypothesis Development

Enterprise Risk Management (ERM) has emerged as a pivotal component of corporate
governance and performance enhancement strategies. As firms increasingly recognize the
significance of risk management, the question shifts from whether to implement ERM to how its
maturity impacts firm performance. This dissertation investigates the relationship between ERM
maturity and firm performance, grounded in theoretical frameworks such as the resource-based
view (RBV), agency theory, and contingency theory. Each of these theories provides a different
lens through which the effects of ERM maturity can be better understood.

ERM maturity refers to the degree to which risk management practices are systematically
embedded within an organization, permeating all levels of decision-making and strategic
planning. When ERM is fully mature, it enables organizations to assess risks comprehensively
and integrate risk management with strategic objectives. According to Jalilvand and Moorthy
(2022), ERM maturity involves the widespread institutionalization of risk management practices
that become integral to everyday decision-making, rather than reactive processes that kick in
only during crises.

The resource-based view (RBV) posits that firms gain competitive advantages by
developing valuable, rare, and inimitable internal capabilities (Grant, 1999). When an

organization matures in its ERM processes, it strengthens its internal risk management
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capability, which can be leveraged to mitigate potential threats and exploit emerging
opportunities. This competitive advantage positions the firm for superior performance in
dynamic markets.

On the other hand, agency theory offers a different perspective by addressing the
relationship between firm management (agents) and shareholders (principals). Risk management
is critical in aligning management's interests with those of shareholders and according to agency
theory, ERM can mitigate agency conflicts by providing greater transparency and reducing the
likelihood of managers taking excessive risks for personal gain (Jensen & Meckling, 1976). As
ERM systems mature, they increase oversight, improve decision-making transparency, and
enhance accountability, thus ensuring managers act in the best interest of shareholders (Beasley
etal., 2015).

Finally, contingency theory underscores that the effectiveness of risk management
practices, such as ERM, is contingent upon the external environment in which the firm operates.
Organizations in volatile and high-risk industries may derive more significant performance gains
from ERM maturity due to their need for more rigorous risk management frameworks. In
contrast, firms in less dynamic environments might not benefit as extensively from advanced
ERM practices (Donaldson, 2001). This theory underpins the view that there is no one-size-fits-
all approach, and the impact of ERM maturity on performance is highly context-dependent.

The research draws on these three theoretical frameworks to examine the complex
interplay between ERM maturity and firm performance. Specifically, this study explores how
organizational complexity and industry type act as moderators in this relationship, adding layers
of complexity to the understanding of ERM’s effectiveness across different contexts. Building on

the resource-based view, the firm’s ERM maturity can be seen as a valuable capability that helps
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manage uncertainty while maximizing opportunities (Grant, 1999). Organizations with advanced
ERM practices are better able to align risk management with long-term value creation. Firms that
achieve higher ERM maturity have the capacity to respond rapidly to external threats and
opportunities, leveraging their risk management processes as a competitive advantage (Saeidi et
al., 2020). This is especially true in environments where firms face frequent and unpredictable
risks. The COSO framework, widely adopted in risk management, stresses that firms with mature
ERM systems align risk processes with strategic goals, which drives better decision-making,
resource allocation, and operational resilience (Callahan & Soileau, 2017).

Moreover, ERM maturity plays a vital role in addressing the agency problem by
increasing transparency and oversight within an organization. By making risk management
processes more robust, mature ERM frameworks help align managerial actions with shareholder
interests (Beasley et al., 2015). As a result, managers are less likely to pursue risky projects for
personal gain, knowing that a mature ERM system will provide checks and balances, thereby
reducing principal-agent conflicts (Jensen & Meckling, 1976). This increase in managerial
accountability has been linked to improved firm performance, as firms with mature ERM
frameworks tend to make decisions that better reflect long-term shareholder value.

Therefore, the first hypothesis of this study is formulated as follows:

H1: Enterprise Risk Management (ERM) maturity positively and significantly
impacts firm performance.

This hypothesis is grounded in the RBV and agency theory, suggesting that firms with
mature ERM systems not only reduce risks but also enhance performance by creating a

sustainable competitive advantage and improving managerial accountability.
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Firm performance is a multidimensional construct that encompasses both financial and
non-financial metrics. From a financial perspective, performance is often measured using
indicators such as return on equity (ROE), return on assets (ROA), and stock price appreciation
(Gonzélez et al., 2020; Saeidi et al., 2020). Non-financial measures, such as employee
satisfaction, innovation, and customer loyalty, provide further insight into an organization’s
operational success (Chi & Gursoy, 2009; Al-Nimer et al., 2021).

From the resource-based view (RBV), firm performance is enhanced when organizations
possess unique and valuable capabilities, such as an advanced ERM system. Firms that invest in
their ERM maturity develop the ability to manage risks proactively, reduce uncertainty, and align
their strategies more effectively with market realities (Kraaijenbrink et al., 2010). By minimizing
potential losses and optimizing resource allocation, firms with mature ERM frameworks are
positioned to outperform their competitors, particularly in volatile environments where risk
mitigation is crucial for survival.

The agency theory perspective reinforces this, arguing that a mature ERM system fosters
better governance by reducing information asymmetry between managers and shareholders. This,
in turn, minimizes the risk of moral hazard and ensures that the firm’s performance is driven by
long-term value creation rather than short-term managerial incentives (Jensen & Meckling,
1976). As decisions are made with a clear understanding of the risks and opportunities involved.
firms that successfully integrate ERM into their governance structures tend to report stronger
financial and non-financial performance outcomes. Companies that manage their risk profiles
more effectively through mature ERM processes are not only better equipped to withstand

external shocks but also to seize opportunities for growth and innovation (Crawford & Jabbour,
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2023). This reinforces the argument that ERM maturity directly contributes to the improvement
of firm performance.
2.7.1 Moderating Effect of Industry Type on ERM Maturity and Firm Performance

The relationship between ERM maturity and firm performance is not consistent across all
industries. Contingency theory (Donaldson, 2001) suggests that the effectiveness of risk
management practices is context dependent. Industry type moderates this relationship, as
inherent risks and regulatory pressures differ significantly across sectors. In high-risk industries,
such as finance and energy, mature ERM systems are crucial for stability and performance. In
contrast, industries with lower risk profiles may derive fewer advantages, highlighting the
importance of industry-specific considerations in evaluating ERM effectiveness.

In high-risk industries, such as financial services, mining, and manufacturing, the stakes
are considerably higher due to the volatile external environment. Firms in these sectors face
intricate regulatory demands and frequent market shifts, necessitating advanced risk management
frameworks. Contingency theory supports this, suggesting that greater external complexity
amplifies the need for ERM maturity to align closely with a firm’s strategic objectives (Beasley
et al., 2015; Saeidi et al., 2020). In such environments, mature ERM systems are critical,
enabling firms to effectively manage regulatory compliance, navigate market volatility, and
enhance risk-adjusted returns (Farrell & Gallagher, 2019).

Conversely, in low-risk industries, such as retail and distribution, the relationship
between ERM maturity and firm performance tends to be less pronounced. In these sectors,
external risks are more predictable and manageable, reducing the need for sophisticated risk

management frameworks (Pertheban et al., 2023; Henschel & Lantzsch, 2022). Consequently,
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firms in these industries may not realize the same level of performance benefits from ERM
maturity as those in more dynamic and uncertain sectors.

To explore this further, we propose the following hypothesis:

H2: The relationship between ERM maturity and firm performance is

moderated by industry type, such that organizations in high-risk industries exhibit a

stronger positive relationship compared to those in low-risk industries.

This hypothesis is supported by contingency theory, which posits that the alignment
between risk management practices and the external environment is key for achieving optimal
performance outcomes. The more complex and uncertain the environment, the greater the
benefits of ERM maturity in improving firm performance.

2.7.2 The Moderating Effect of Organizational Complexity

Organizational complexity (including structural, operational, and regulatory complexity)
refers to the degree of differentiation and interdependence within a firm, including its structure,
processes, and external relationships (Beyer & Ullrich, 2022). As firms grow and diversify, they
often become more complex, creating additional challenges for the implementation of risk
management systems. High organizational complexity can result in decentralized decision-
making, miscommunications, and conflicting priorities, all of which hinder the effectiveness of
ERM (Beasley et al., 2022).

In highly complex organizations, the positive effects of ERM maturity may be diluted
due to bureaucratic inefficiencies and slow decision-making processes (Arena et al., 2010).
These firms often struggle to integrate risk management practices across all departments,
reducing the overall impact on performance. Bromiley et al. (2015) highlight that large firms

face challenges in aligning ERM across units, which limits its effectiveness. Similarly, Mikes
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(2009) emphasizes that organizational culture and operational barriers can further hinder ERM
implementation, impacting firm outcomes.

By contrast, less complex organizations are better positioned to capitalize on the benefits
of ERM maturity. With fewer layers of hierarchy and clearer communication channels, these
firms can integrate risk management more effectively into their operations, allowing them to
respond swiftly to emerging threats and opportunities (Yang et al., 2018). Bromiley et al. (2015)
emphasize that smaller firms tend to experience fewer bureaucratic barriers, making it easier to
align risk management efforts with strategic objectives. As a result, the positive relationship
between ERM maturity and firm performance is likely to be stronger in less complex
organizations.

This leads to the third hypothesis:

H3: Organizational complexity moderates the relationship between ERM
maturity and firm performance, with the positive effect of ERM maturity on firm
performance being more significant in less complex organizations.

This hypothesis is aligned with contingency theory, which asserts that the organizational
structure must be aligned with its risk management practices to achieve optimal performance.
Simpler organizations are more likely to realize the full benefits of ERM maturity by virtue of
their agility and streamlined processes.

2.7.3 The Moderating Effect of Board Engagement
The relationship between Enterprise Risk Management (ERM) maturity and firm
performance has been widely studied, with numerous findings suggesting a positive correlation.
For instance, Farrell and Gallagher (2015) demonstrate that firms with advanced ERM

practices experience enhanced financial stability, operational efficiency, and long-term
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resilience. However, while the direct effects of ERM maturity are well-documented, less
attention has been given to the conditions under which this relationship is strengthened or
weakened. This study seeks to address this gap by introducing Board Engagement as a
moderating variable, grounded in the principles of Agency Theory.

Agency Theory provides a compelling lens through which to explore the role of
governance mechanisms in enhancing ERM outcomes. Jensen and Meckling (1976), in their
foundational work, highlight the conflict of interest between principals (shareholders) and
agents (managers). They argue that without proper oversight, managers may prioritize personal
or short-term gains over the long-term value of the firm. Board engagement serves as a critical
mechanism for mitigating these agency costs by ensuring managerial decisions align with
shareholder interests (Braumann et al., 2024).

Boards that actively engage in risk management oversight add an additional layer of
accountability, ensuring that ERM strategies are not only implemented but are also effective in
addressing the firm’s strategic objectives. Lundqvist (2014) notes that the success of ERM is
not solely dependent on its design but also on the governance structures that monitor its
execution. For instance, frequent updates to the board on ERM outcomes and strategic
implications foster transparency and help identify potential misalignments in risk practices
(Simkins & Ramirez, 2008).

Furthermore, Florio and Leoni (2017) argue that board engagement may amplify the
strategic relevance of ERM by integrating risk considerations into high-level decision-making.
Their research demonstrates that boards with robust oversight capabilities can leverage ERM to

uncover new growth opportunities and mitigate risks more effectively, ultimately contributing
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to superior firm performance. This suggests that the presence of an engaged board can
transform ERM from a compliance-oriented tool into a strategic asset.

Another key benefit of board engagement lies in its ability to reduce information
asymmetry. Beasley et al. (2015) emphasize that boards that demand regular updates on risk
management practices create an environment where information flows more freely between
operational and strategic levels of the organization. This transparency reduces the likelihood of
managers withholding or misrepresenting critical risk information, thereby aligning ERM
practices with shareholder expectations. Given these insights, this study hypothesizes that
board engagement strengthens the relationship between ERM maturity and firm performance.
Specifically, active board oversight can enhance the strategic impact of ERM by ensuring that
its processes are aligned with organizational goals and shareholder interests. This leads to the
following hypothesis:

H4: Higher levels of board engagement strengthen the positive relationship
between ERM maturity and firm performance.

This hypothesis reflects the dual role of boards in both monitoring and guiding ERM
processes. Monitoring ensures that managers remain accountable for implementing ERM in a
manner consistent with the organization’s strategic vision. Guidance ensures that ERM
practices are forward-looking and aligned with the firm’s broader objectives, such as achieving
competitive advantage and long-term sustainability (Pagach & Warr, 2010).

Finally, the hypothesis acknowledges the dynamic nature of governance. As Braumann
et al. (2024) point out, the effectiveness of ERM is contingent upon the interplay between
organizational culture and governance structures. Boards that are actively engaged in risk

oversight can adapt ERM practices to address emerging risks and industry-specific challenges,
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further enhancing their effectiveness. For instance, in industries with high regulatory scrutiny,
board engagement may be particularly critical in ensuring compliance and safeguarding the
firm’s reputation (Rodriguez et al., 2019).

2.7.4 Control Variables

To ensure the accuracy of this study’s findings, it’s crucial to consider several control
variables that may influence the relationship between ERM maturity and firm performance.
Control variables help to isolate the specific impact of ERM maturity, making sure that other
factors don’t skew the results. Along with the key controls like total assets, total employees, and
market volatility, this research also includes leverage (debt ratio), a significant factor that can
shape a firm’s financial risk and overall performance.

Firm size plays a key role in shaping a company’s risk profile and performance. Bigger
firms tend to have more resources, enabling them to implement more advanced ERM systems.
Larger organizations can also withstand external shocks better due to their financial muscle and
operational diversity (Jabbour & Abdel-Kader, 2015; Abdullah et al., 2017). However, smaller
firms, often constrained by limited resources, may find that ERM maturity provides critical
support in managing risks and sustaining performance, especially during periods of heightened
uncertainty (Henschel & Lantzsch, 2022). Firm size is controlled to account for scale economies
influencing risk management efficiency (Farrell & Gallagher, 2019). So, firm size is a major
factor influencing how a company navigates risks.

The volatility of the market environment is another key factor that must be controlled.
Companies operating in more unpredictable markets face a higher degree of uncertainty and risk.
A well-developed ERM system can be the difference between merely surviving and thriving in

such environments (Farrell & Gallagher, 2019; Saeidi et al., 2020). In volatile markets, firms
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with mature ERM frameworks are better equipped to foresee potential threats and seize
opportunities, giving them a performance edge. By controlling for market volatility, this study
ensures that we aren’t just measuring the benefits of operating in a stable or turbulent market but
the true contribution of ERM maturity.

Leverage, or how much debt a company holds compared to its equity, can significantly
affect its performance and risk exposure. Companies with high leverage are walking a financial
tightrope—while debt can fuel growth, it also amplifies risks, especially during downturns
(Pertheban et al., 2023). Firms carrying more debt rely heavily on risk management systems to
ensure they don’t stumble. On the flip side, firms with lower leverage might not see as urgent a
need for sophisticated ERM frameworks. Based on this, this research accounts for the fact that
firms with different financial structures might have varying levels of dependence on ERM
maturity to stabilize their performance.

These control variables—firm size measured using total assets and total number of
employees, market volatility, and leverage—are critical to isolating the true effect of ERM
maturity on firm performance. They ensure that the performance differences we observe aren’t
just due to the firm being big, operating in a stable industry, or managing a large debt load.
Essentially, they allow us to focus on the unique role that ERM maturity plays in navigating risks
and driving success.

2.7.5 Conceptual Model

This study presents a comprehensive framework for understanding the relationship

between ERM maturity and firm performance, drawing on resource-based view (RBV), agency

theory, and contingency theory to explain the dynamics at play.
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H1 suggests a direct positive relationship between ERM maturity and firm performance,
grounded in the RBV and agency theory, emphasizing that mature ERM systems foster a
competitive advantage and improved governance.

H2 posits that this relationship is moderated by industry type, with firms in high-risk
industries benefiting more from ERM maturity due to the complex regulatory environments they
navigate.

H3 proposes that organizational complexity moderates the relationship between ERM
maturity and performance, with less complex organizations experiencing stronger benefits from
ERM maturity.

H4 introduces Board Engagement as a key moderating variable, grounded in agency
theory, proposing that higher levels of board engagement strengthen the positive relationship
between ERM maturity and firm performance.

The conceptual model (Figure 1) reflects these relationships, positioning ERM maturity
as the central driver of firm performance. The model also highlights the moderating roles of
industry type, organizational complexity, and board engagement, while controlling for firm size
total assets and total employees), market volatility, and leverage. This integrated framework
acknowledges the multifaceted nature of ERM and provides a robust basis for understanding

how governance and contextual factors shape its effectiveness.



73

Organization
al Complexity

ERM H1 _ Firm
Performance

Maturity

Board Control Variables: Total

Engagement Assets, Total Employees,
Market Volatility, Leverage

Figure 1. Conceptual Framework

Model Overview:

ERM Maturity: The central construct of the study, reflecting the degree of integration
and sophistication of risk management practices within an organization.

Firm Performance: The dependent variable, measured through financial and non-
financial indicators of organizational success.

Industry Type: A moderating variable that influences the strength of the relationship
between ERM maturity and firm performance.

Organizational Complexity: Another moderating variable that affects how ERM
maturity impacts firm performance, with less complex organizations expected to benefit more.

Board Engagement: A moderating variable grounded in agency theory, which reflects
the extent to which the board actively oversees and guides ERM processes. Higher levels of
board engagement are anticipated to strengthen the relationship between ERM maturity and firm

performance.
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Control Variables: Firm size measured using firms’ total assets and employees, market

volatility, and leverage are included as controls to account for external factors that may influence

the relationship between ERM maturity and firm performance.

Table 3. Hypotheses and Supporting Theories

performance.

context.

financial outcomes."

Agency Theory: ERM reduces
information asymmetry and aligns
managerial actions with stakeholder

goals.

Gordon et al. (2009): "ERM
improves decision-making and
risk mitigation, driving

performance."

Hypothesis Supporting Theory Citations Variables
Resource-Based View (RBV): Beasley et al. (2008): "ERM
ERM as a strategic resource maturity impacts firm value
providing competitive advantage. ||and stakeholder confidence."
Contingency Theory: ERM Monda & Giorgino (2013):
H1: ERM maturity effectiveness depends on alignment ||"Higher ERM maturity leads to||[ERM maturity
positively influences firm ||with organizational strategy and superior financial and non- (IV), Firm

performance (DV)

Pagach & Warr (2011): "Firms

in high-risk industries benefit || Industry type
H2: The relationship
Contingency Theory: Industry- more significantly from robust || (Moderator),
between ERM maturity
specific risks and regulatory ERM." ERM maturity
and firm performance is
environments shape the ERM- Florio & Leoni (2017): (IV), Firm
moderated by industry
performance link. "Industry-specific risk profiles performance
type.
influence the adoption and (DY)
impact of ERM."
H3: The relationship Contingency Theory: Farrell & Gallagher (2015): Organizational
between ERM maturity  ||Organizational complexity creates ||"ERM adoption mitigates risks |[complexity
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Hypothesis

Supporting Theory

Citations

Variables

and firm performance is
moderated by

organizational complexity.

unique challenges that require ERM
systems to be tailored to the firm’s

specific context.

in complex organizational

structures."

Agency Theory: Complexity
increases agency problems, making
ERM more critical for

performance.

McShane et al. (2011): "ERM
aligns diverse organizational
units under a unified risk

framework."

(Moderator), ERM
maturity (IV),
Firm performance

(DV)

H4: The relationship
between ERM maturity
and firm performance is
moderated by board

engagement.

Agency Theory: Board oversight
reduces agency costs and aligns
managerial actions with

shareholder goals.

Jensen & Meckling (1976):
"Effective governance
mechanisms reduce conflicts of]

interest."

Contingency Theory: The
governance context shapes ERM’s

effectiveness.

Braumann et al. (2024):
"Boards enhance ERM
adaptability to emerging risks

and strategic goals."

Board engagement
(Moderator), ERM
maturity (IV),
Firm performance

(DV)

The outcomes of this study provide actionable insights for practitioners seeking to

optimize their risk management frameworks, particularly in high-risk industries and complex

organizational environments. The succeeding section on Methodology describes the research

design and analytical approaches employed in testing these hypotheses, ensuring stringency in

the examination of the proposed relationships.
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3. METHODOLOGY
3.1 Research Design

The paper follows a quantitative research design method to study the relationship
between Enterprise Risk Management maturity and firm performance among listed firms. A
quantitative approach helps in systematically studying the measurable variable relationship and
producing statistically valid results (Ghanad, 2023). The need to collect structured data from risk
professionals within organizations, for the analysis of ERM maturity indicators and their effect
on firm performance, calls for the adoption of a survey-based design. The main tool of data
collection was a structured questionnaire targeting, among other variables, board involvement,
and firm performance metrics. The research design is a cross-sectional survey, and as such, the
data reflects one point in time and is used to assess ERM maturity and firm performance.

In addition, the adoption of a quantitative research approach is well-suited for empirically
testing the hypotheses developed in this study. This methodology provides a structured and
objective means of examining the extent to which ERM maturity influences firm performance
across a broad spectrum of publicly listed companies. The findings offer valuable insights into
how advanced ERM practices contribute to enhanced regulatory transparency, particularly in
publicly traded firms where disclosure and accountability are paramount. Moreover, the
quantitative design supports the generalizability and replicability of results across various
industry contexts, thereby strengthening the external validity of the research and enabling future

studies to build upon its framework.
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Variable Description Operationalization Citations
ERM Maturity | Level of ERM maturity is measured by a structured | Beasley
Integration and | survey on a 5-point Likert scale. A (2015),
sophistication composite score, calculated as the mean of | Jalilvand &
of risk all item responses, indicates the level of Moorthy
management ERM maturity, with higher scores (2022);
practices in the | reflecting greater maturity. (Callahan &
corporation Soileau, 2017)
Firm Organizational | Firm performance is measured using a Gonzélez et
Performance Performance composite index combining both economic | al. (2020);
through and non-economic dimensions. The Chi & Gursoy
financial and economic dimension is measured by ROA, | (2009); Saeidi
non-financial ROE, and stock price appreciation for the et al. (2020)
measures last fiscal year, and each of these indicators
is normalized and equally weighted to give
an economic performance score. As stated,
the non-economic dimension is measured
using a survey based on a 5 — point Likert
scale: e.g. reputation, innovation capacity,
customer loyalty. The non-economic score
is derived as the mean of these responses.
The firm performance score is calculated
by first standardizing each performance
indicator—whether from survey responses
(e.g., innovation, customer loyalty,
reputation, etc.) or objective financial
metrics (e.g., ROA, ROE).
Industry Type Industry Type Industry type is a categorical variable Vanneste
in relation to the | operationalized using Standard Industrial (2017);
regulatory Classification (SIC) Codes. Industries are | McGahan and
environment, grouped into 2 categories: high-risk sectors Porter (1997);
risk profiles, (e.g., finance, energy, and healthcare) and | Farrell &
volatility of low-risk sectors (€.g., retail and Gallagher
operations, or manufacturing) based on their regulatory (2019);
market complexity and operational uncertainty. Pertheban et
conditions The hypotheses and analyses evaluate the al. (2023)

moderating effects of these categories on the
relationship between ERM maturity and
firm performance.
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Variable Description Operationalization Citations
Organizational | Structural and Organizational complexity is measured Beasley et al.
Complexity operational using a questionnaire that capture structural | (2022); Beyer
complexity: complexity, operational complexity, and & Ullrich
hierarchy and regulatory complexity. A composite score, | (2022); Arena
departmental calculated as the mean of the responses, et al. (2010)
interdependence | represents the level of complexity, with
higher scores indicating greater
organizational complexity.

Board Level of board | Measured via a survey using a 5-point Beasley et al.

Engagement involvement in | Likert scale. Key dimensions include (2015);
overseeing frequency of updates, strategic Braumann et
ERM processes | involvement, and accountability al. (2024);
and guiding mechanisms. A composite score, calculated | Jensen &
risk-related as the mean of all responses, indicates the | Meckling
decisions. level of board engagement. Higher scores (1976)

reflect stronger board engagement.

Total Assets Scale of Firm size calculated by separately Dang et al.

and Employee | Operation: measuring total assets and number of (2018);

Count (Firm Total assets and | employees, as reported in firms' annual Hashmi et al.

Size) employees financial statements. These data were (2020)

sourced from publicly available company
disclosures such as annual reports,
financial filings, or databases like
Bloomberg or Compustat.

Market Market Market volatility is captured through two Farrell &

Volatility Condition indices: the VIX (Volatility Index) for Gallagher
Volatility general market volatility and company- (2019); Saeidi

specific beta coefficients capturing the et al. (2020)
firm-level sensitivity of the stock to market

movements. Both measures are then

normalized and combined into a weighted

composite score, with equal weight given

to each.

Leverage Financial Leverage calculated as a debt-to-equity Pertheban et
leverage, which | ratio, obtained directly from financial al. (2023);
gives an statements. It reflects the degree of risk Henschel &
indication of the | associated with the firm's capital structure. | Lantzsch
level of debt (2022)

financing to
equity




79

This study examines whether the maturity of ERM is related to firm performance, with
the moderation of industry type, organizational complexity, and board engagement while
controlling for firm size (total employee count and assets), market volatility, and leverage. The
variables were chosen to align with the study's objectives, with their conceptualization guided by
relevant theories and quantitative measures that provide valuable insights into the complex
interactions at play.

ERM maturity is the independent variable assessed through a structured survey that
captures the degree of embedding of the risk management practices in organizational operations
and strategic process. According to Jalilvand and Moorthy, 2022, ERM maturity was
operationalized by assessing the level of risk governance, strategy integration, and risk culture of
the organization. This study used a 5-point Likert scale-based survey to quantify ERM maturity.
Responses were aggregated to provide an overall maturity score. Higher scores denoted an
advanced integration of ERM, a critical capability that firms use in their bid for competitive
advantage.

The adoption of the COSO framework (Arena et al., 2010) in conjunction with Jalilvand
and Moorthy's (2022) methodology ensures that the measurement of ERM maturity is both
rigorous and aligned with established academic and industry practices. This study measured firm
performance using both financial and nonfinancial metrics. This dual approach aligns with
Kaplan and Norton's (1992) Balanced Scorecard framework, which emphasizes the importance
of incorporating multiple performance dimensions beyond traditional financial indicators.
Similarly, Hanggraeni et al. (2019) demonstrate how a combination of financial metrics and
nonfinancial elements, such as organizational sustainability, provides a richer understanding of

performance outcomes.
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The indicators of financial performance include ROA, ROE, and stock price appreciation,
which indicate direct measures of profitability and valuation within the market, both of which
remain fundamental components of performance. Non-financial performance is also assessed in
this research, including reputation, innovation capability, and customer loyalty, which are factors
that support long-term growth and sustainability. The collection of non-financial data is survey-
based, using a 5-point Likert scale. Prior research supports the suggestion that non-financial
metrics reflect relevant dimensions of organizational health, usually linked to the maturity of
ERM (Chi & Gursoy, 2009; Al-Nimer et al., 2021).

To construct a composite measure of firm performance, the subjective survey responses
were merged with objective financial data using a unique firm identifier (such as the company
name or ticker symbol). Each performance indicator, whether derived from a Likert-scale survey
item or from financial metrics such as ROA or ROE, were standardized by converting the raw
scores to z-scores. This straightforward approach provides a unified, integrated metric that
captures both the qualitative and quantitative aspects of firm performance.

In this study, industries were categorized into high-risk and low-risk groups using
Standard Industrial Classification (SIC) codes to better capture differences in risk exposure,
regulatory pressures, and strategic risk management needs. This classification is grounded in
established research (Dalziel, 2007; Han et al., 2017) and provides a structured way to assess
how Enterprise Risk Management (ERM) maturity interacts with industry-specific risk
landscapes. High-risk industries include Agriculture, Forestry, and Fishing (SIC 01-09), Mining
(SIC 10-14), Construction (SIC 15-17), Manufacturing (SIC 20-39), Transportation (SIC 40—

49), and Finance, Insurance, and Real Estate (SIC 60—67).
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Firms in these sectors operate in volatile environments, facing greater regulatory scrutiny,
economic fluctuations, technological dependencies, and systemic risks. As a result, companies in
high-risk industries typically allocate more financial and organizational resources to ERM
frameworks, using structured risk management strategies to ensure regulatory compliance,
financial stability, and resilience against market shocks (Khan et al., 2016; Louisot, 2024b).

By contrast, low-risk industries—Wholesale/Distribution (SIC 50-51), Retail (SIC 52—
59), and Services (SIC 70—89)—generally operate in more stable regulatory and competitive
environments where risk management is less compliance-driven and more market-driven (Kile &
Phillips, 2009; Phillips & Ormsby, 2016). While these industries still encounter risks, such as
shifts in consumer demand, supply chain disruptions, and digital security threats, the intensity
and scope of their risk management activities tend to be more flexible and adaptive rather than
heavily structured.

This industry segmentation aligns with Contingency Theory, which suggests that the
effectiveness of organizational practices—like ERM—depends on the specific risk environment
in which a firm operates (Mikes & Kaplan, 2014). By dividing firms into high- and low-risk
categories, this study provides a clearer lens to examine how ERM maturity influences firm
performance across different industry contexts. This approach not only enhances the ability to
compare risk management strategies across sectors but also helps address a key gap in
understanding the role of industry dynamics in shaping ERM’s strategic value.

The survey items measuring organizational complexity capture structural complexity
(hierarchical levels), operational complexity (geographic dispersion), and regulatory complexity
(compliance demands). A composite score, calculated as the mean of the responses, represents

the level of complexity, with higher scores indicating greater organizational complexity. These
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traits are representative of the extent of organizational differentiation. According to Beasely et al.
(2022), high complexity diminishes ERM effectiveness since it causes problems in
communication and coordination.

Incorporating Board Engagement as a moderating variable reflects its critical role in
enhancing the effectiveness of ERM maturity in driving firm performance. Grounded in Agency
Theory, board engagement serves as a governance mechanism that aligns managerial actions
with shareholder interests by reducing agency costs, fostering accountability, and ensuring
strategic alignment. Board engagement is operationalized in this study through measures of
board activity in risk management oversight. The moderating role of board engagement in the
ERM-firm performance relationship aligns with prior research. Beasley et al. (2015) demonstrate
that frequent board oversight enhances risk management integration with strategic goals, leading
to superior firm outcomes. Similarly, Braumann et al. (2024) emphasize that engaged boards
improve ERM adaptability, enabling organizations to address emerging risks more effectively.
These insights suggest that higher board engagement strengthens the link between ERM maturity
and firm performance.

This moderating effect is particularly significant in firms operating in high-risk industries
or with complex structures, where board oversight ensures the alignment of ERM processes with
compliance and stakeholder expectations. By introducing Board Engagement as a moderator, this
study addresses a critical gap in the literature, extending the understanding of governance
mechanisms in ERM's strategic impact. Board engagement was assessed through survey items
and the responses were aggregated into a composite score, representing the level of board
engagement. Higher scores indicate a more active and engaged board, providing a robust proxy

for governance strength.
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The control variables, total firm assets and employees (firm size), market volatility, and
leverage, are included to isolate the specific effects of ERM maturity on firm performance. The
availability of resources and scale of operations could separately affect ERM implementation and
performance (Jabbour & Abdel-Kader, 2015). Market volatility, as measured using industry-
wide volatility indices, indicates the alteration in the external economy affecting the stability and
performance of the firm (Farrell & Gallagher, 2019). The leverage is the ratio of debt to equity
that expresses the tolerance for financial risk. According to Pertheban et al. (2023), it is an
important factor such that firms with high leverage may be required to apply more rigorous risk
management to decrease the company's financial instability. Thus, controlling such variables is
crucial so that relationships observed would be ascribed to ERM maturity and not to extraneous
variables. Thus, controlling for such variables is crucial to ensure that the relationships observed
can be attributed to ERM maturity rather than to extraneous factors.

3.3 Sampling Strategy

The sampling strategy for this study employs purposive sampling, targeting professionals
with direct involvement in Enterprise Risk Management (ERM) processes across publicly traded
firms in the United States. These professionals include individuals responsible for designing,
implementing, or monitoring ERM frameworks. This approach ensures that data is collected
from knowledgeable participants who can provide meaningful insights into the relationship
between ERM maturity and firm performance.

The population includes publicly traded firms in the United States, of which there are
approximately 5,700 companies listed on major stock exchanges such as NYSE and Nasdaq
(Marketplace.org, 2023). However, ERM adoption is not universal across these firms. Studies

suggest that approximately 50% of publicly traded companies have implemented ERM processes
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to varying extents (AICPA, 2018; Journal of Accountancy, 2018). Based on these figures, the
effective sampling frame is narrowed to approximately 2,850 firms with known or likely ERM
adoption. The focus on publicly traded firms is justified by their greater transparency in reporting
risk management practices compared to private firms, which aligns with the study's objectives of
examining ERM maturity and its impact on firm performance.

In our study, we used Prolific to conduct our surveys. It is an online platform that
provides access to a diverse pool of participants for research studies. It offers a range of
screening tools to define inclusion criteria for participants, allowing for targeted sample
selection. The platform adheres to ethical research standards and ensures fair compensation for
participants, promoting engagement and enhancing the quality of the collected data.

To determine an appropriate sample size, the study relied on Partial Least Squares
Structural Equation Modeling (PLS-SEM), which is well-suited for smaller sample sizes and
non-normal data (Hair et al., 2019; Sarstedt et al., 2014). PLS-SEM guidelines recommend the
following:

The study includes a total of 8 predictors, comprising 1 independent variable (ERM
Maturity), 3 moderators (Industry Type, Organizational Complexity, Board Engagement), and 4
control variables (Total Assets, Employee Count, Market Volatility, and Leverage). The
dependent variable, Firm Performance, is not a predictor and serves as the outcome variable.
Using the PLS-SEM 10-times rule, the minimum required sample size is 80 firms. To account
for potential non-responses, the study targeted 200 participants to achieve 80 completed
responses, ensuring statistical rigor.

Baruch & Holtom (2008) found that average response rates in organizational research are

around 35.7%, with typical rates ranging between 20-40% for studies targeting professionals and
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executives. To account for this, the initial outreach using Prolific targeted 200 firms, aiming to
secure a final sample of at least 80 completed responses.

To enhance generalizability, the minimum sample of 80 firms was stratified by firm size
based on market capitalization, following the 10x rule. The distribution of publicly listed
companies by market capitalization shows that smaller firms make up a significant portion (U.S.
Securities and Exchange Commission, 2005). The distribution of publicly listed firms by market
capitalization was used to determine the sample proportions:

e Small-Cap: Firms below $2 billion, constituting 70% of the sample (49 firms).

e Mid-Cap: Firms between $2 billion and $10 billion, constituting 20% of the sample

(14 firms).

e Large-Cap: Firms exceeding $10 billion, constituting 10% of the sample (7 firms).

This sampling approach reflects the population proportions of publicly listed firms,
ensuring the representation of different organizational scales in the study. The sampling strategy
ensures the study captures a representative and diverse sample of firms across different sizes and
industries, reflecting the complexity of ERM adoption and its impact on performance.

3.4 Data Collection

The survey utilized validated instruments, including Beasley et al. (2015) for ERM
maturity, Florio & Leoni (2017) for performance measures, and Rodriguez et al. (2019) for
organizational complexity among others. The instrument consists of closed-ended questions,
minimizing ambiguity and facilitating comparability across responses. The questionnaire for this
study is specifically developed to capture ERM maturity across different sectors, though it’s
closely aligned with established frameworks like COSO and ISO 31000 to maintain validity and

consistency.
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During data collection, participants were required to confirm their firm's ERM adoption
status as part of the survey. This step ensured alignment with the study’s focus on active ERM
practices and excluded firms that do not meet the inclusion criteria. Validation of ERM presence
strengthened the internal validity of the study by ensuring that all respondents possess the
requisite knowledge and experience with ERM processes. Key indicators of ERM maturity—
such as the board involvement, and formal risk policies—were measured using Likert-scale
items. Firm performance metrics were obtained from Bloomberg and Compustat.

The questionnaire was distributed electronically using Prolific to 200 risk professionals
from publicly listed firms across diverse industries. This method allowed participants to
complete the survey at their convenience, which helped to improve the response rate. A two-
week data collection period was planned to accommodate responses effectively.

Since the survey was conducted electronically, the sample was geographically dispersed,
which enhanced the generalizability of the results. This approach ensured that the study captured
a wide range of perspectives on ERM practices across various organizational contexts and
sectors. To ensure consistency across industries, the survey focused on core indicators applicable
to all sectors—such as the board involvement, and formal risk policies. These foundational
elements capture essential aspects of ERM maturity that are relevant regardless of industry
context.

3.5 Survey Questionnaire

The survey questionnaire developed for this study aimed to collect quantitative data from
risk professionals in publicly listed firms to examine the relationship between ERM maturity and
firm performance. Questions were carefully designed to measure the independent variable (ERM

Maturity), dependent variable (Firm Performance), moderating variables (Organizational
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Complexity, Industry Type, Board Engagement), and control variables (Total Assets, Employee
Count, Market Volatility, Leverage). Where available, validated constructs have been adopted,
and all items are aligned with the quantitative cross-sectional research design. The survey
instrument used validated constructs where available, ensuring alignment with prior research.
Non-financial firm performance metrics, emphasize innovation, reputation, and customer loyalty,
as financial data were extracted from secondary sources. Moderating variables (e.g.,
organizational complexity and industry type) leverage contingency theory, with items tailored to
reflect real-world complexities. All items were designed to facilitate cross-sectional analysis,
capturing perceptions from risk professionals across publicly listed firms. For screening and
control variables, simplicity and relevance were prioritized to ensure accurate identification of
eligible respondents while isolating the effects of ERM maturity on performance.

The survey questions focus on ERM maturity, non-financial performance, and
moderating variables such as industry type, organizational complexity and board engagement.
These questions are primarily structured around established frameworks and validated measures
from prior studies, including Beasley et al. (2015), Farrell & Gallagher (2015), and Saeidi et al.
(2020). By utilizing these validated constructs, the survey ensured alignment with the study's
objectives and reliability in capturing data for hypothesis testing.

In addition to hypothesis-driven questions, the survey incorporated a set of perceptual
items designed to capture respondents’ opinions about the impact of ERM maturity on firm
performance. While these questions were not directly tied to hypothesis testing, they served to
provide exploratory insights and contextualize findings. This dual approach—objective and
perceptual—enabled a richer understanding of ERM’s role in organizational performance,

particularly in diverse industries and organizational structures. The inclusion of perceptual
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questions is a recognized research practice (Farrell & Gallagher, 2015) that can offer
complementary data to support interpretation of the results and inspire future research directions.

The Likert scale was used for quantifying the degree of the ERM implementation
questionnaire and, as such, offering substantial nuances in the understanding of ERM maturity
levels (Abidin et al., 2019). The questions also covered such moderating variables as the type of
industry and organizational complexity that could affect the relationship between ERM and
performance. Expert review of the instrument by practitioners in risk management and pilot-
testing on a small sample of respondents was done to establish its content validity. This is
important in ensuring clarity to develop reliable questions of the instrument for measurement,
just as recommended (Hashim et al., 2022). All these steps are important in ensuring that the
questionnaire is robust enough for the correct mapping of ERM maturity and firm performance
dynamics.

To complement survey data, this study leveraged secondary data sources for richer
insights and increased reliability. Combining survey results with external archival data helped
address biases tied to self-reported measures, as recommended by Saunders et al. (2019). This
multi-source approach ensured consistency and strengthened the study’s overall validity through
triangulation. Publicly available financial data, including return on assets (ROA), return on
equity (ROE), and market valuations, leverage, market volatility were extracted from sources
such as Bloomberg, Compustat, and annual reports. Objective performance data reduced reliance
on subjective survey responses, providing more reliable indicators of firm success. Following
Beasley et al. (2022), this process ensured data comparability across industries and validates

survey findings.
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The classification of industry types followed established taxonomies like the Standard
Industrial Classification (SIC). Organizational complexity, measured by factors such as the
number of business units or hierarchical layers, was captured from company disclosures and
industry reports, enhancing the granularity of the analysis. As Florio and Leoni (2017) argue,
benchmarking industry-specific risks is essential for understanding the variability in ERM
effectiveness. Leverage metric - debt-to-equity was cross-referenced with firm disclosures to
ensure accuracy, as suggested by Nguyen and Vo (2020). This archival approach allowed for
robust modeling of control variables, helping isolate the influence of ERM maturity on
performance.

In developing the survey instrument, we picked questions from several well-established
studies, adapting them to suit the unique context of this research. The goal was to capture the
nuances of Enterprise Risk Management (ERM) maturity and its impact on firm performance
among U.S. publicly listed companies during 2024, while also controlling for external factors
using publicly available data. While established constructs provide a robust foundation, the
modifications were necessary to capture nuanced aspects of ERM maturity and firm performance
that are particularly relevant in today’s volatile and complex business environment. For instance,
by refining the wording of survey items and incorporating specific temporal and contextual cues,
the modified constructs enabled respondents to reflect on current practices and recent
performance data rather than relying on outdated benchmarks.

For the ERM maturity construct, we selected items originally developed by Beasley
(2015), Jabbour et al. (2025), and Perera (2019), among others. These items have been adapted to
assess not only the extent of risk management integration into strategic decision-making but also

the quality and timeliness of these processes. We clarified that responses should reflect practices
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during 2024, which allows for direct comparison with secondary financial data. This adaptation
was important because it ensured that respondents’ answers are grounded in a specific, recent
timeframe, thereby enhancing the relevance and validity of the data.

When it comes to measuring firm performance, both financial and non-financial
dimensions were considered. The items for innovation, reputation, and customer loyalty were
drawn from studies such as Sethibe and Steyn (2016) and Dahal et al. (2023). Given the
subjective nature of non-financial metrics, we revised the wording to prompt respondents to base
their responses on observable, documented performance indicators—such as internal awards or
stakeholder feedback. Moreover, we complemented these self-reported measures with publicly
available information to bolster the reliability of the performance data and to ensure a more
objective assessment of the control variables.

For the moderating variables, the items were adapted from Mensah and Gottwald (2016),
Tewu et al. (2024), and Emblemsvag (2020), among others. Questions related to organizational
complexity were enhanced with clarifying instructions that define complexity in terms of
geographic dispersion, number of divisions, and product diversification. This refinement
intended to reduce ambiguity to ensure that all participants understand the constructs similarly.

Board engagement, as a critical governance mechanism, was measured using items from
Viscelli et al. (2016) and Beasley et al. (2015). We refined these items to specify the frequency
and quality of risk oversight, such as regular board reviews and the existence of dedicated risk
committees. These modifications aimed to capture the depth of board involvement more
accurately, reflecting its pivotal role in aligning risk management practices with organizational

strategy.
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Lastly, for control variables such as employee count, assets, market volatility, and
leverage we used the publicly available secondary data sources. This approach not only
improved data consistency but also strengthened the empirical grounding of these variables.

In summary, while some survey questions were included purely for contextual
understanding, the core items have been carefully selected and modified to ensure they measure
each construct robustly. This methodology, supported by reliability analysis, helped to ensure
that the instrument produced reliable and valid data. The study approach is well- positioned to
offer a comprehensive and rigorous assessment of how ERM maturity influences firm
performance by leveraging both self-reported survey responses and publicly available
information. This study achieves both depth and breadth by blending survey and archival data,
offering a more complete picture of ERM maturity and firm performance. This dual approach
enhances generalizability, ensures robustness, and enables insights into the role of ERM across
diverse industries and organizational structures.

3.6 Data Analysis

The data analysis in this study blends both descriptive and inferential statistical
techniques, ensuring a well-rounded understanding of the variables at play. We started by
screening the dataset to detect and address missing values and outliers, following
recommendations from Hair et al. (2019). Multiple imputation helped fill in any missing data
points, while outliers were carefully evaluated to determine their influence on the analysis.
Descriptive statistics was used to summarize the key variables, such as ERM maturity, firm
performance, organizational complexity, and board engagement providing a snapshot of the

dataset’s distribution and highlighting any trends or anomalies.
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Reliability and validity were verified through several tests. Cronbach’s alpha measured
internal consistency, ensuring our constructs align with established thresholds (Kline, 2015). In
addition, confirmatory factor analysis (CFA) assessed the fit of our measurement model,
confirming that the survey items effectively capture the intended variables. For hypothesis
testing, multiple regression analysis served as the core method. This approach allowed for
simultaneous examination of the effect of multiple independent variables—such as ERM
maturity and organizational complexity—on firm performance. Moderated regression analysis
further assessed how variables like industry type and complexity shape the relationship between
ERM maturity and performance. To control for external influences, assets, employee count,
market volatility, and leverage were included as covariates.

Where appropriate, Structural Equation Modeling (SEM) supplemented the regression
analysis, allowing us to explore more intricate relationships between variables (Hoyle, 2012).
SEM’s ability to model interdependencies offers deeper insight into the causal paths within the
conceptual framework. Bootstrapping further solidified the findings by generating confidence
intervals for parameter estimates, enhancing the reliability of the statistical inferences.

Partial Least Squares Structural Equation Modeling (PLS-SEM) was chosen over
covariance-based SEM (CB-SEM) due to the exploratory nature of this study, the complexity of
the research model, and the sample size limitations. PLS-SEM is particularly suitable when the
primary objective is theory development and prediction, rather than strict theory testing (Hair et
al., 2017). Given that the model includes both reflective and potential formative constructs, as
well as interaction effects for moderation analysis, PLS-SEM provides the flexibility to assess
complex relationships without imposing distributional assumptions. Moreover, PLS-SEM is

better suited for smaller samples (e.g., n < 200), as it requires fewer parameters to be estimated
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and is less sensitive to multivariate non-normality. These methodological advantages align well
with the empirical goals of this research, which emphasizes prediction-oriented insights and
model robustness.

3.7 Ethical Considerations

3.7.1 Privacy

The study followed strict privacy principles in order to protect the identity and response

of the subjects. Since the tool collected sensitive information related to the performance of the
firm and the practices of risk management, privacy for the respondents was of utmost
importance. The data was anonymized, meaning that all possible identifiers were deleted prior to
the analysis stage. Assurance of response non-traceability to any professional minimized the risk
of a loss of reputation or personal effects. The participants were informed of their right to
withdraw at any stage of the study and to have their responses deleted upon request. No person
or company-sensitive information was disclosed since only aggregated information was reported
in the results of the final research. All electronic information is stored on password-secured
servers, and access to this information is only provided to the research team.

3.7.2 Confidentiality

Personal and company information disclosed during the research process is strictly

treated as confidential. Coding of data during the analysis, results presentation in unlinked
variable measures to specific firms, and responses on the questionnaire are for academic research
purposes only. Only summarized research findings are released while access to raw data is
restricted to the research team. The study adhered to the relevant data protection legislations,
such as the California’s Consumer Protection Act and General Data Protection Regulation, and

as such, the participant data was handled in a responsible and secure manner.
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3.8 Limitations
This study recognizes several limitations that may bear on the generalization and

interpretation of the findings. First, reliance on self-reported data from risk professionals may
result in biased overestimation of the maturity of their respective ERM practices or performance
of their firms. The cross-sectional nature of this study limits its capability to capture changes in
ERM maturity and firm performance over time. A longitudinal study design would allow a more
accurate assessment of the dynamic nature of the relationships between the variables under
review. Obviously, such a design is beyond the current resource and time limitations of this
research. Future studies might be able to address this concern using a longitudinal design, where

ERM maturity and performance are tracked over several different periods of time.
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4. RESULTS

The purpose of this chapter is to present the empirical results of the data analysis
conducted to test the study’s hypotheses regarding the relationship between Enterprise Risk
Management (ERM) maturity and firm performance. Data were collected from 111 valid survey
responses drawn from publicly listed companies, and the analysis proceeded in two structured
phases using SmartPLS 4.0.

In the first phase, the measurement model was evaluated through confirmatory factor
analysis (CFA) to establish the validity and reliability of the study constructs. The second phase
involved testing the structural model to examine the hypothesized relationships—both direct and
moderating—between ERM maturity and firm performance. The central hypothesis guiding this
research posits that ERM maturity is positively associated with firm performance. Additionally,
the study explored whether this relationship varies depending on contextual factors such as
industry type, organizational complexity, and board engagement. Control variables, including
firm size, leverage, and market volatility, were also incorporated into the model to improve
robustness and minimize omitted variable bias.

Before testing the structural relationships, comprehensive data screening and quality
checks were conducted. These included assessments of missing data, outliers, univariate and
multivariate normality, and common method bias. The results confirmed that the dataset was
well-suited for SEM analysis. The measurement model demonstrated strong psychometric
properties, with satisfactory levels of convergent and discriminant validity, as well as high values
of composite reliability and Cronbach’s alpha for all latent constructs. No significant issues

related to multicollinearity or bias were identified.
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The findings from the structural model yielded several important insights. ERM maturity
was found to have a strong and statistically significant positive effect on firm performance,
providing solid support for the central hypothesis. Moreover, the analysis uncovered interesting
moderation effects, particularly in relation to industry type, suggesting that the ERM-
performance link may vary across different risk environments. Although moderation effects for
organizational complexity and board engagement were not statistically significant, their roles in
shaping performance outcomes remain conceptually important and warrant further exploration.

In addition, a comparison of two different modeling approaches—one treating firm
performance as a single second-order construct and the other separating financial and non-
financial dimensions—offered valuable methodological insights. The comparison highlighted the
advantages of using a disaggregated approach in improving construct validity and
interpretability. What follows in this chapter is a detailed presentation of the analytical results,
supported by tables, figures, and statistical outputs. Each hypothesis is revisited considering the
data, and the implications of both significant and non-significant findings are addressed
accordingly. The table below outlines the coding and descriptions of all research hypotheses

tested in this study.



Table 4-1. Research Hypotheses Codes and Descriptions
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Code Description Path

Causal Effect Hypotheses

H1* ERM Maturity (ERMM) has a positive effect on Firm Performance (FP) ERMM->FP

Moderation Effect Hypotheses

H2* Industry Type (IT) moderates the positive relationship between ERM Maturity IT*ERMM->FP
(ERMM) and Firm Performance (FP), such that the relationship is stronger for
organizations in high-risk industries compared to those in low-risk industries

H3" Organizational Complexity (OC) moderates the positive relationship between ERM ~ OC*ERMM->FP
Maturity (ERMM) and Firm Performance (FP), such that the relationship is
stronger for less complex organizations compared to those with high complexity.

H4* Board Engagement (BE) moderates the positive relationship between ERM BE*ERMM->FP

Maturity (ERMM) and Firm Performance (FP), such that the relationship is
stronger for organization in high-level of board engagement compared to those in
low-level of board engagement

4.1 Theoretical Framework

To guide the specification and testing of the research hypotheses outlined in Table 4.1, a

theoretical framework was developed for this study. This framework serves as the foundation for

examining one primary causal relationship (H1) and three moderation hypotheses (H2, H3, and

H4), each designed to explore how contextual and governance variables influence the

relationship between ERM maturity and firm performance. The framework integrates core

theoretical underpinnings—primarily the Resource-Based View, Contingency Theory, and

Agency Theory—to model both direct and interaction effects. The conceptual relationships and

hypothesized pathways are visually summarized in Figure 4.1, which illustrates the expected

causal and moderating dynamics between the key constructs.
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Figure 4-1. Theoretical Framework

Construct Measures
Table 4-2 represents the variables and constructs with their measurement scales and their
roles in the theoretical framework.

Table 4-2. List of Variables with Their Roles and Measurement Scales

Latent Construct / Variable Role Item Questions Measurement Scale
Number
Firm Performance (FP) DV 6 Q23-Q28 5-Point Likert Scale *
ROA, ROE, Stock Continuous
3 Appreciation
ERM Maturity (ERMM) v 15 Q8-Q22 5-Point Likert Scale ?
Industry Type (IT) MV 1 Q32 2-Ordinal Groups °
Organizational Complexity (OC) MV 7 Q34-40 5-Point Likert Scale *
Board Engagement (BE) MV 6 Q41, 42,43,48,49,50 5-Point Likert Scale #
Total Assets Ccv Continuous
Total Employees Cv Continuous
Market Volatility Ccv Continuous
Leverage Ccv Continuous

N = 111; IV = independent variable; DV = dependent variable; MV = moderating variable; CV = control variable
a: 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree
b: 0 =Low Risk, 1 = High Risk
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4.2 Pilot Test

A pilot study was conducted using the initially submitted questionnaire responses to
evaluate the consistency of the survey items and the extent to which respondents clearly
understood the questions. As noted by Cooper and Schindler (2006), "a pilot study has saved so
many survey studies from failure by using suggestions of the respondents to identify and modify
complicated, confusing, or offensive questions.” To recruit participants for the pilot, convenience
sampling was employed—a non-probability sampling technique that involves selecting
individuals who are readily accessible and willing to participate.

The pilot study focused on assessing both the validity and reliability of the survey
instrument. Validity refers to the extent to which the instrument accurately captures the
constructs it is intended to measure, while reliability pertains to the consistency of the data
obtained from the instrument. Lodico et al. (2006) emphasized that correlational studies should
demonstrate evidence of instrument validity and data reliability, recommending the use of a pilot
study with a small group of interested participants to achieve this.

Additionally, the pilot study served a practical function in helping the researcher estimate
the time required for participants to complete the survey, ensuring a smoother administration
process during full-scale data collection. As Slater (1995) noted, pilot testing provides critical
insights that contribute to the refinement of research instruments and enhance the quality of the
data collection process.

To further strengthen the robustness of the survey instrument and the overall
methodological rigor, I consulted with five experienced statistical and research methodology
experts during the pilot study phase. These individuals, drawn from both academic and

professional backgrounds in quantitative research and structural equation modeling (SEM),
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provided critical feedback on the clarity, structure, and psychometric soundness of the
questionnaire items. Their input was invaluable in identifying redundancies, refining the wording
of several items for better interpretability, and ensuring alignment with best practices in
instrument development. This peer validation helped confirm the appropriateness of the
measurement model and contributed to the overall validity of the instrument prior to full-scale
deployment.

4.3 Validity

Table 4-3 illustrates the validity of the questions according to the 5 experts recruited for

the study.

Table 4-3. Validity of Questions

Latent Item Totally Suitabl Moderate Unsuitable Totally Validit
Construct / Suitable ed) (€)) ?2) Unsuitabl y %
Variable (&) e()
ERM Maturity ERMMI1 4 1 96%
(ERMM) ERMM2 5 0 100%
ERMM3 3 1 1 88%
ERMM4 4 1 96%
ERMMS5 4 1 96%
ERMM6 4 1 96%
ERMM?7 3 1 1 88%
ERMMS8 3 2 92%
ERMM9 4 1 96%
ERMM10 3 1 1 88%
ERMMI11 3 1 1 84%
ERMM12 2 2 1 80%
ERMM13 5 0 100%
ERMM14 3 1 1 84%
ERMM15 4 1 96%
Firm FP1 3 1 1 88%
Performance FP2 4 1 96%
(FP) FP3 3 1 1 88%
FP4 3 2 92%
FP5 4 1 96%
FP6 5 0 100%
ROA 3 1 1 88%
ROE 2 2 1 80%
Stock 4 1 96%
Industry Type (IT) 3 2 92%
Organizational  OCl 4 1 96%
Complexity 0C2 3 2 92%
(00) 0C3 3 1 1 88%
0oc4 3 1 1 88%
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Table 4-3. Validity of Questions (Continued)

Latent Item Totally Suitabl Moderate Unsuitable Totally Validit
Construct / Suitable e4) A3 ) Unsuitabl y %
Variable (&) e()
0oCs 3 2 92%
0C6 3 2 92%
oC7 2 2 1 80%
Board BE1 3 2 92%
Engagement BE2 4 1 96%
(BE) BE3 3 1 1 88%
BE4 3 2 92%
BE5 3 2 92%
BE6 4 1 96%
Total Assets 3 2 92%
Total Employees 3 2 92%
Market Volatility 3 2 92%
Leverage 4 1 96%
Total 92%

To assess the content validity of the questionnaire, five experts in the field of risk
management and quantitative research were invited to evaluate each survey item based on
clarity, relevance, and appropriateness. Their ratings were used to calculate a validity index
across all 42 items. The total validity score was calculated using the following formula:

V_Total = (3, Vi) /42 =92%

As presented in Table 3.2, the aggregated expert ratings yielded a validity percentage of
92%. This high level of consensus among expert reviewers suggests that the questionnaire
demonstrates strong content validity and is well-aligned with the intended constructs being
measured. A validity percentage above 80% is generally considered satisfactory in instrument
development and serves as a strong foundation for proceeding with full data collection.

In terms of reliability, a total of 25 responses were collected during the pilot phase,
providing sufficient data to conduct a preliminary reliability analysis. Cronbach’s alpha was
computed to assess the internal consistency of the instrument. As emphasized by Churchill
(1979), reliability is a critical first step in evaluating the quality of a measurement tool.

According to Hair, Anderson, Tatham, and William (1998), Cronbach’s alpha values of 0.60 or
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higher are generally acceptable for early-stage research. The results of this analysis indicated that
all primary constructs exceeded this threshold, confirming the instrument’s reliability and
supporting its use in the main study. Table 4-4 represents the results of reliability tests upon the
feedback from 25 respondents.

Table 4-4. Reliability Test Results Based on 25 Responses - Pilot Study

Latent Construct Item Count Cronbach’s Alpha (@)
ERM Maturity (ERMM) 15 0.920
Firm Performance (FP) 9 0.883
Organizational Complexity (OC) 7 0.948
Board Engagement (BE) 6 0.943

As shown in Table 4.4, the reliability coefficients (Cronbach’s alpha) for the key
constructs ranged between 0.883 and 0.948, all of which exceed the commonly accepted
threshold of 0.70 (Hair, Bush, & Ortinau, 2003). These results indicate a high level of internal
consistency among the items measuring each construct, reinforcing the reliability of the survey
instrument. Following the initial reliability assessment, confirmatory factor analysis (CFA) was
planned to evaluate convergent and discriminant validity. However, due to the limited sample
size of 25 participants in the pilot phase, conducting a meaningful CFA was not feasible at this
stage. As a result, the CFA and detailed examination of factor loadings were deferred to the post-
data collection phase, when the full sample became available. Additionally, the internal
consistency of the constructs was reassessed using Cronbach’s alpha after the final data
collection to ensure ongoing reliability in the main study.

4.4 Structural Equation Modeling (SEM) Overview
This study employed the Partial Least Squares (PLS) approach to Structural Equation

Modeling (SEM) using SmartPLS 4.0 to examine the causal relationships between latent
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constructs. The PLS-SEM technique was chosen due to the exploratory nature of the research
and its suitability for complex models with relatively small sample sizes (Hair, Ringle, &
Sarstedt, 2011). The analysis followed a two-step procedure as recommended by Henseler,
Ringle, and Sinkovics (2019). In the first stage, the measurement model was evaluated to
confirm the reliability and validity of the constructs. In the second stage, the structural model
was tested to assess the hypothesized relationships among variables. This sequential approach
ensures that only well-established constructs are included in the structural path analysis, thereby
enhancing the credibility of the findings. One of the key advantages of SEM, particularly using
PLS, is its ability to rigorously assess construct validity—ensuring that the latent variables are
measured accurately and meaningfully (Hair et al., 2006).
4.5 Measurement Model (CFA) — Stage 1 of SEM

The first stage of the SEM process focused on the evaluation of the measurement model,
also known as confirmatory factor analysis (CFA). This step examines the relationship between
observed (manifest) variables and their corresponding unobserved (latent) constructs. As noted
by Ho (2006), the measurement model defines how each latent variable is operationalized
through its associated indicators. Accurate operationalization is critical for ensuring construct
validity, and researchers must choose measurement items carefully, either from established
scales or through the development of new items tailored to the study’s context (Hair, 2006). In
many cases, including this one, existing scales required adaptation to suit the unique research
environment, reinforcing the need for a robust confirmatory factor analysis. The validity of the
measurement model serves as the foundation for all subsequent testing of hypothesized

relationships in the structural model.
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4.6 Validity of Reflective Constructs

In Structural Equation Modeling (SEM), establishing the validity of reflective constructs
is essential to ensure that the measurement model accurately captures the theoretical concepts it
is intended to represent. This validity is typically assessed through two primary lenses:
convergent validity and discriminant validity.

Convergent Validity

Convergent validity examines the degree to which multiple items designed to measure the
same construct are related. It is assessed using three key metrics: factor loadings (standardized
regression weights), Average Variance Extracted (AVE), and Construct Reliability (CR).
According to Hair et al. (2006), factor loadings should ideally exceed 0.60, while an AVE value
of 0.50 or higher indicates that the construct explains more than half of the variance of its
indicators—suggesting good convergent validity. AVE is calculated by dividing the sum of the
squared factor loadings by the number of indicators for each construct.

Construct reliability (CR), which assesses the internal consistency of the indicators,
should also exceed 0.60 (Bagozzi & Y1i, 1988). CR is computed using the squared sum of the
factor loadings and the sum of the error variances associated with the construct. These measures
collectively provide evidence that the construct's indicators are well-aligned and measure the
same underlying concept. In addition, the internal reliability of each construct was assessed using
Cronbach’s alpha, a commonly used metric for evaluating the reliability of measurement scales.
Cronbach’s alpha ranges from 0 to 1, with higher values indicating greater internal consistency.

A value above 0.70 is generally considered acceptable (Nunnally & Bernstein, 1994).
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Discriminant Validity

Discriminant validity assesses whether constructs that are supposed to be distinct are
unrelated. In this study, three complementary methods were employed to test discriminant
validity: Cross-Loadings, the Fornell-Larcker criterion, and the Heterotrait-Monotrait Ratio
(HTMT). The cross-loadings approach checks whether each item loads more strongly on its
intended construct than on any other construct in the model (Henseler et al., 2019). If this is the
case across all items, it supports discriminant validity.

The Fornell-Larcker criterion compares the square root of a construct’s AVE with its
correlations with other constructs. A construct is said to have discriminant validity if its AVE
square root is greater than the correlations with other constructs (Fornell & Larcker, 1981; Hair
et al., 2017). Furthermore, inter-construct correlations should ideally not exceed 0.85, as values
above this threshold may indicate overlapping constructs (Kline, 2010).

Finally, the HTMT approach—an advanced method based on the multitrait-multimethod
matrix—was used to further validate discriminant validity. This method calculates the ratio of
between-construct correlations (heterotrait) to within-construct correlations (monotrait).
According to Henseler, Ringle, and Sarstedt (2019), HTMT values below 0.85 suggest adequate
discriminant validity. This method has been shown through simulation studies to outperform
traditional approaches, particularly in detecting construct overlap (Franke & Sarstedt, 2019).

4.7 Structural Model — Stage 2 of SEM

The second stage of the SEM process involves estimating the structural model, which
examines the hypothesized relationships among the study constructs. Once the measurement
model has been validated, attention shifts to assessing how the constructs interact within the

structural framework. This part of the analysis explores the nature and strength of the
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connections between independent (exogenous) and dependent (endogenous) variables, as
described by Hair et al. (2006) and Ho (2006).

Evaluation of the structural model begins with assessing the overall model fit, followed
by an examination of the size, direction, and statistical significance of the hypothesized path
coefficients. These relationships are typically represented by single-headed arrows in path
diagrams (Hair et al., 2006). In this study, the structural model was developed based on the
proposed theoretical framework, and analyzed using Partial Least Squares (PLS) with a
bootstrapping procedure involving 5,000 resamples to assess the stability and significance of the
parameter estimates.

4.8 Model Fit and Validity

The coefficient of determination, or R?, is a key metric in evaluating the structural model
using PLS-SEM. It reflects the proportion of variance in the dependent (endogenous) variable
that is explained by the independent (exogenous) variables (Hair et al., 2017). In prediction-
focused approaches like PLS-SEM, the goal is to maximize the explanatory power of the model,
making the R? value a critical indicator.

Cohen (1988) offered a general guideline for interpreting R? values: 0.02 to 0.12 indicates
a weak effect, 0.13 to 0.25 is considered moderate, and values of 0.26 or higher suggest a
substantial effect. Hair et al. (2011) also emphasized that what constitutes an acceptable R? level
depends on the research context, particularly the complexity of the model and the constructs
being studied. In this sense, R? serves as a benchmark for evaluating how well the model
explains the behavior of the outcome variables.

In addition to R?, predictive relevance has become an important measure of model fit,

thanks to the work of Stone (1974) and Geisser (1975). Predictive relevance assesses how well
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the model can predict observed data points, particularly the indicators for each latent construct.
This is evaluated using the Q? statistic, also known as cross-validated redundancy, which is
calculated through a blindfolding procedure in PLS. Following Chin (2010), a Q* value greater
than zero is indicative of meaningful predictive relevance. This means that the model can
reliably predict the indicators of the latent variables, reinforcing the validity of the proposed
structural relationships.

4.9 Goodness of Fit (GOF)

The Goodness of Fit (GOF) index serves as a comprehensive measure that evaluates a
model’s overall explanatory power by considering both the measurement and structural
components. Originally proposed by Tenenhaus, Vinzi, Chatelin, and Lauro (2005), GOF is
calculated as the geometric mean of the average variance extracted (AVE) across constructs and
the average R? values of the endogenous variables. The primary aim of GOF is to assess how
well the model performs in terms of both its predictive capability and its measurement accuracy
(Chin, 2010; Henseler et al., 2019). The formula for computing GOF is as follows:

GOF = (Average AVE x Average R?)

Interpretation of GOF values follows the thresholds provided by Wetzels, Odekerken-
Schroder, and Oppen (2009), where a GOF value of 0.10 is considered small, 0.25 indicates a
medium fit, and 0.36 or higher suggests a large or strong model fit.

4.10 Standardized Root Mean Square Residual (SRMR)

The Standardized Root Mean Square Residual (SRMR) is another widely used fit index
that quantifies the difference between the observed correlation matrix and the model-implied
correlation matrix. Essentially, SRMR reflects the average discrepancy between actual and

predicted correlations (Hair et al., 2016). In the context of covariance-based SEM, SRMR is
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particularly effective as an absolute measure of model fit, especially when the model is not
overly complex, and the sample size is fewer than 250 observations (Hu & Bentler, 1998). A
commonly accepted threshold for SRMR is 0.08 or lower, which indicates an acceptable model
fit. However, Hair et al. (2016) caution that this threshold may be too stringent when applying
PLS-SEM techniques. Additionally, Kline (2015) suggests that even SRMR values below 0.10
can be considered acceptable under certain conditions.

4.11 Hypotheses Testing

To examine the hypotheses posed in this study, bootstrapping procedures were employed
using 5,000 replications in SmartPLS 4.0, as recommended by Wetzels, Odekerken-Schroder,
and Van Oppen (2009). Bootstrapping is a non-parametric resampling technique that draws
repeated subsamples from the original data set, with replacement, to estimate the sampling
distribution of the parameters (Hair et al., 2017). This technique enables researchers to assess the
statistical significance of model paths, even when the underlying data do not follow a strict
normal distribution. It is particularly well-suited for structural equation modeling using partial
least squares (PLS-SEM).

The evaluation of the structural model thus centers on assessing the relationships among
the latent constructs as well as determining the model’s predictive power. In doing so, the
analysis not only tests the statistical significance of each relationship but also assesses how much
of the variance in the outcome variable is explained by the predictors.

4.12 Effect Size (1)

While statistical significance indicates whether a relationship exists, effect size provides

insight into the strength or practical importance of that relationship. In PLS-SEM, effect size is

measured using the f? statistic, which evaluates how much a specific exogenous construct
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contributes to the R? value of an endogenous construct when it is included in the model versus
when it is excluded (Chin, 2010; Hair et al., 2018). In simpler terms, it captures the extent to
which a predictor variable meaningfully explains variance in the dependent variable.

Chin et al. (1996) emphasized that researchers should report not only whether
relationships are statistically significant, but also the size of the effect, as it helps contextualize
the findings. The > value is calculated by comparing changes in the R? value and interpreting
them against conventional benchmarks. According to Carte and Russell (2003), an f*> value below
0.02 indicates no effect, a value between 0.02 and 0.15 suggests a small effect, a value between
0.15 and 0.35 is considered medium, and a value above 0.35 is regarded as large.

4.13 Addressing Common Method Variance (CMV) and Collinearity

Given that the data collection in this study relied on a single-source survey approach—
where both dependent and independent variables were reported by the same respondent—there is
a potential risk of common method variance (CMV). CMV can inflate the observed relationships
between variables, leading to biased estimates. This issue is well-documented in behavioral
research, and several scholars have proposed ways to mitigate it (Podsakoff et al., 2003;
Mackenzie et al., 2011).

To reduce the likelihood of CMYV, this study incorporated both procedural and statistical
controls. Procedurally, respondents were assured of anonymity and confidentiality in the
questionnaire’s introduction, and participation was emphasized as voluntary to reduce social
desirability bias. Additionally, different scale formats were used for predictor and criterion
variables, as recommended by Mackenzie et al. (2011), to create psychological separation

between measures and reduce response bias.
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From a statistical standpoint, the potential for CMV was tested using the full collinearity
assessment method recommended by Kock and Lynn (2012) and Diamantopoulos and Siguaw
(2006). This method involves regressing all latent variables in the model against a common
variable to check for variance inflation factor (VIF) values. According to Hair, Ringle, and
Sarstedt (2011), if the VIF values are below the threshold of 3.3, then CMV is not likely to be a
major concern. In this study, all VIF values fell below this threshold, indicating that the results
are not distorted by single-source bias or multicollinearity.

4.14 Overview of the Analysis

This chapter presents a detailed account of the analytical procedures used to test the
study’s hypotheses. It begins by describing the sample characteristics and demographic profile of
the survey respondents, followed by an overview of the data screening process, which included
checks for missing values, outliers, and normality. The chapter then evaluates the measurement
model using confirmatory factor analysis (CFA) to assess reliability, uni-dimensionality, and
validity. Multicollinearity among predictor variables is also examined to ensure model stability.

Descriptive statistics for all constructs are provided to highlight the distribution and
central tendencies of the key variables. The structural model results are then reported, focusing
on both the direct and moderating effects of the proposed relationships. To strengthen the
analysis, an alternative model specification is introduced to compare the performance of a
higher-order latent construct structure against the original model. The chapter concludes by
summarizing the key findings and presenting the statistical evidence supporting or rejecting each
hypothesis.

4.15 Sample Profile

Table 4-5 represents the frequencies and percentages of the demographical variables.



Table 4-5. Sample Profile

111

Group Frequency Percenta Pie-Chart
Organizational Operation
U.S.-based, with foreign 79 71.2% 28'8%‘ " U.S.-based,
. with foreign
operations :
operations
U.S.-based, operating 32 28.8%
domestically only 71.2%
Experience in Risk Management 9.9% = Less than
One Year
Less than One Year 11 9.9% 18.0%' = 1-3 years
1-3 years 48 43.2%
28.8% 4-6 years
4-6 years 32 28.8%
+7 years
+7 years 20 18%
Educational Level 3.6% 7.2% = High School
High School Graduate 8 7.2% Graduate
Some College 21 18.9% = Some
College
2 Year degree 3 2.7% 2 Year
2.7%
4 year degree 53 47.7% ' degree
year deg ° 47.7% 4year
Professional Degree 22 19.8% degree
Doctorate 4 3.6%
N=111

Sample Profile and Data Screening

Out of the 111 valid responses received, most participants (n = 79; 71.2%) reported that

their organizations were U.S.-based with foreign operations, while the remaining 32 participants

(28.8%) indicated that their firms operated solely within the United States. When asked about

their experience in the field of risk management, 43.2% of respondents reported having between

1 and 3 years of experience, followed by 28.8% with 4 to 6 years, and 18% with more than 7

years of experience. A smaller portion, 9.9%, had less than one year of risk management

experience.

In terms of educational attainment, nearly half of the respondents (47.7%) held a 4-year

undergraduate degree. An additional 19.8% reported holding a professional degree, while 18.9%
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indicated that they had completed some college coursework. High school graduates comprised
7.2% of the sample, 2.7% held a 2-year associate degree, and 3.6% had earned a doctorate.

Out of the 111 valid responses collected, the sample consisted of 47 small-cap firms, 19
mid-cap firms, and 45 large-cap firms. While the initial sampling plan aimed to stratify firms
primarily toward a higher proportion of small-cap companies (70%), the final distribution turned
out to be more balanced across firm sizes. Notably, large-cap firms, which were originally
expected to make up only 10% of the sample, represented over 40% of respondents. At the same
time, the nearly equal presence of small-cap firms preserves the original intention to reflect ERM
maturity across varied organizational contexts. While the sample did not perfectly mirror the
targeted distribution, it offers a rich cross-section of firm sizes, enhancing the generalizability of
the findings across different segments of publicly traded companies.

Data screening is an essential step in preparing the dataset for analysis, ensuring that
entries are complete, accurate, and suitable for statistical procedures. This process involved
evaluating missing values, identifying outliers, and assessing the normality of the data. Missing
data can arise when respondents skip one or more questions. However, this study utilized the
Prolific platform to administer the survey and applied a setting that made all questions
mandatory. As a result, the issue of missing responses was effectively mitigated. During the
screening of the 111 completed responses, it was confirmed that each participant had answered
more than 75% of the questionnaire items—well above the minimum acceptable threshold
recommended by Sekaran and Bougie (2016).

To ensure data accuracy, responses were manually entered into SPSS. A quality check

was conducted by cross-validating ten randomly selected surveys. SPSS case summary reports
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were also generated to detect any inconsistencies, out-of-range values, or logical errors in the
data entries. No discrepancies or missing values were identified in any of the 111 cases.
4.16 Outliers

Identifying and addressing outliers is a critical component of data preparation. Outliers
are observations that deviate markedly from the overall pattern of the data, often reflecting either
extreme values or distinct subgroups within the sample (Hair et al., 1998; Hair et al., 2018).
These can affect the reliability and validity of the results if not properly accounted for. In this
study, both univariate and multivariate techniques were employed to detect outliers. Univariate
methods included visual inspections using histograms and boxplots, along with standardized z-
scores. Multivariate outlier detection was conducted using the Mahalanobis D? distance method,
which evaluates the distance of each observation from the center of the distribution based on all
variables simultaneously. This dual approach ensured a robust and comprehensive screening for
outliers prior to further analysis.

Univariate Outliers

Univariate outliers are defined as observations that exhibit unusual values on a single
variable, deviating markedly from the distribution of the rest of the data (Tabachnick & Fidell,
2007). To identify such outliers in this study, both visual and statistical methods were employed.
Histograms and box plots were initially reviewed to detect any apparent anomalies, followed by
a closer examination of the standardized z-scores for each variable. According to Hair et al.
(2006), a standardized score beyond +4 indicates a potential univariate outlier. Therefore, any
response with a z-score greater than 4 or less than -4 was flagged as an outlier for that specific
variable. The standardized z-scores for the remaining cases were within the acceptable range and

are summarized in Table 4.6 across all items and constructs.
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Table 4-6. Result of Univariate OQutlier Based on Standardized Values.

Latent Construct / Variable Item Standardized value (Z-Score)
-4 < Lower Bound Upper Bound < 4
ERM Maturity (ERMM) ERMMI1 -2.131 0.863
ERMM2 -1.903 0.981
ERMM3 -1.994 0918
ERMM4 -1.997 0.949
ERMMS5 -1.939 0.874
ERMM6 -2.149 0.949
ERMM?7 -2.042 1.162
ERMMS -2.021 1.042
ERMM9 -2.127 0.949
ERMM10 -0.799 3.747
ERMMI11 -0.757 2.898
ERMM12 -1.155 2.132
ERMM13 -2.194 1.169
ERMM 14 -2.079 0.978
ERMM15 -1.758 1.415
Firm Performance (FP) Z-FP1 -3.130 1.172
Z-FP2 -3.083 1.222
Z-FP3 -3.327 1.177
Z-FP4 -2.695 1.361
Z-FP5 -3.265 1.062
Z-FP6 -3.261 1.113
Z-ROA -3.711 2.837
Z-ROE -3.468 3.528
Z-Stock Appreciation | -2.405 2.925
Industry Type (IT) -0.952 1.041
Organizational Complexity (OC) OCl1 -1.748 1.407
0oC2 -1.654 1.484
0C3 -1.667 1.482
0C4 -1.717 1.686
0C5 -1.730 1.524
0C6 -1.728 1.366
ocC7? -1.619 1.340
Board Engagement (BE) BE1 -2.225 1.124
BE2 -2.237 1.224
BE3 -1.985 1.379
BE4 -2.039 2.272
BE5 -2.048 1.311
BE6 -1.999 1.523
N=111

As presented in Table 4.6, the results show that the standardized z-scores for all research
variables ranged from -3.711 to 3.747. Since none of the values exceeded the commonly

accepted threshold of +4, it can be concluded that no univariate outliers were present among the
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111 cases. This suggests that all individual responses fell within a reasonable range and did not
display extreme deviations on any single variable.

Multivariate Outliers

As part of the data preparation process, responses were carefully screened for potential
outliers. Outliers are unusually extreme responses that may reflect a participant’s atypical
viewpoint or suggest they belong to a distinct subgroup within the sample (Hair et al., 2018).
Since the variables in this study were measured using 5-point Likert scales, it was anticipated
that some participants might respond with more extreme ratings based on their personal views.
These differences, while not inherently problematic, warranted further investigation to ensure
they did not distort the overall findings.

To detect multivariate outliers, Mahalanobis distance was employed, which is a widely
accepted technique in social science research. This method calculates the distance between each
respondent’s set of answers and the overall sample mean, taking into account the correlations
among variables. In this study, the chi-square distribution table was used to identify the critical
threshold for determining outliers, based on the number of measurement items analyzed. Two
common approaches are typically used: one based on the number of observed variables, and the
other based on the total number of questionnaire items. Following best practices, this study used
38 final measurement items to determine the critical chi-square value.

The resulting Mahalanobis cutoff was 59.742, with a p-value of 0.0137. To implement
this test, a linear regression was performed using a generated response ID as the dependent
variable and all 38 measurement items as independent variables—excluding demographic items,

which were not relevant to the outlier analysis. According to the MAH-1 method, none of the
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cases exceeded the critical threshold. All p-values were above 0.001, indicating that no
multivariate outliers were present in the dataset.
4.17 Assessment of the Data Normality

Univariate Normality

A normality test was conducted to assess whether the distribution of the data followed a
normal curve. In cases where data are not normally distributed, the values tend to be heavily
skewed to either the left or the right, potentially resulting in what are known as kurtotic variables
(Brown, 2012). Such deviations from normality can distort statistical relationships and
compromise the accuracy of significance tests.

To evaluate normality in this study, both skewness and kurtosis were calculated for each
variable. According to commonly accepted thresholds, univariate normality can be assumed
when skewness values fall within +2 and kurtosis values are within +7 (Ho, 2006; Olsson, Foss,
Troye, & Howell, 2000; Oppenheim, 1966). Based on these criteria, the data in this study
demonstrated sufficient normality, indicating that the assumptions for subsequent statistical
analyses were reasonably met. A summary of the skewness and kurtosis statistics for all items is
presented in Table 4.7.

Table 4-7. Assessment of Univariate Normality of All Items.

Latent Construct / Item -2 < Skewness <2 SE of -7 < Kurtosis < | SE of
Variable Skewness 7 Kurtosis
ERM Maturity ERMM1 -0.832 0.229 -0.65 0.455
(ERMM)
ERMM?2 -0.597 0.229 -0.989 0.455
ERMM3 -0.76 0.229 -0.741 0.455
ERMM4 -0.614 0.229 -1.008 0.455
ERMMS5 -0.699 0.229 -1.002 0.455
ERMM6 -0.731 0.229 -0.707 0.455
ERMM?7 -0.4 0.229 -1.009 0.455
ERMMS -0.649 0.229 -0.795 0.455
ERMM9 -0.767 0.229 -0.637 0.455
ERMMI10 1.52 0.229 2.327 0.455
ERMMI11 0.906 0.229 -0.588 0.455
ERMMI12 0.33 0.229 -0.92 0.455
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Latent Construct / Item -2 < Skewness < 2 SE of -7 < Kurtosis < | SE of
Variable Skewness 7 Kurtosis
ERMM13 -0.598 0.23 -0.629 0.457
ERMM14 -0.631 0.229 -0.891 0.455
ERMMI15 -0.196 0.229 -1.078 0.455
Firm Performance Z-FP1 -0.855 0.229 0.367 0.455
(FP) Z-FP2 -0.487 0.229 -0.254 0.455
Z-FP3 -0.704 0.229 0.316 0.455
Z-FP4 -0.306 0.229 -0.406 0.455
Z-FP5 -1.021 0.229 1.075 0.455
Z-FP6 -0.763 0.229 0.258 0.455
Z-ROA -0.783 0.229 2.512 0.455
Z-ROE -0.501 0.229 2.596 0.455
Z-Stock 0.238 0.229 0.446 0.455
Industry Type (IT) 0.091 0.229 -2.029 0.455
Organizational 0Cl1 -0.199 0.229 -1.025 0.455
Complexity (OC) 0C2 -0.072 0.229 -1.096 0.455
OC3 -0.007 0.229 -1.147 0.455
0C4 -0.07 0.229 -0.686 0.455
OC5s -0.065 0.229 -1.004 0.455
0C6 -0.32 0.229 -0.957 0.455
oC7 -0.329 0.229 -1.151 0.455
Board Engagement BE1 -0.936 0.229 -0.076 0.455
(BE) BE2 -0.896 0.229 -0.029 0.455
BE3 -0.8 0.229 -0.471 0.455
BE4 -0.477 0.229 0.019 0.455
BES -0.512 0.229 -0.36 0.455
BE6 -0.551 0.229 -0.374 0.455
N=111

The result indicated that the skew and kurtosis of all 38 items were laid between £2 and

+7 respectively. Therefore, it can be concluded the data set of all items were well-modelled by a

normal distribution. As shown in Table 4-7, the skew ranged from -1.021 to 1.52 and the kurtosis

ranged from -2.029 to 2.259.

Mardia’s Multivariate Normality

To assess multivariate normality, Mardia’s tests for multivariate skewness and kurtosis

were applied—widely recognized procedures introduced by Mardia (1970, 1974) and

recommended by Hair et al. (2017) and Cain et al. (2017). These tests determine whether the

overall dataset meets the assumptions of multivariate normality by evaluating skewness and

kurtosis across all variables. If the p-value for either measure falls below the conventional

threshold of 0.05, it suggests a violation of the normality assumption. In such cases, it is
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appropriate to use non-parametric statistical methods, such as PLS-SEM, which accommodates
non-normally distributed data through resampling techniques like bootstrapping with 5,000
subsamples (Hair et al., 2019; Ramayah et al., 2018).

Following the approach suggested by Hair et al. (2017) and Ngah et al. (2020),
multivariate skewness and kurtosis were assessed using the WebPower online tool

(https://webpower.psychstat.org). The results confirmed a violation of multivariate normality:

multivariate skewness was significantly non-normal (B = 163.271, p <0.001), as was
multivariate kurtosis (B = 283.616, p <0.001). Since both p-values were well below the 0.05
significance level, the data were deemed not to follow a multivariate normal distribution.

Given these results, SmartPLS 4.0—a second-generation structural equation modeling
(SEM) software that does not assume data normality—was selected for analysis. Its flexibility
and robustness in handling complex models with latent constructs made it especially suitable for
this study (Hair et al., 2019).

4.18 Measurement Model (CFA) — Stage 1 of SEM

The measurement model, which is also known as confirmatory factor analysis (CFA)—is
used to examine the relationships between observed (manifest) variables and their underlying
unobserved (latent) constructs. In essence, the measurement model defines how latent variables
are measured through their associated indicators (Ho, 2006). Operationalizing constructs
accurately is a critical step in ensuring the integrity and validity of a study (Hair, 2006). While
researchers often rely on well-established scales to achieve theoretical rigor, challenges arise
when appropriate measures are unavailable or must be adapted to fit specific research contexts.
In such cases, researchers may need to significantly revise existing instruments or develop new

ones altogether.
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In structural equation modeling (SEM), selecting the right measurement items is
foundational to model validity (Hair et al., 2006). For this study, CFA was conducted to evaluate
the measurement model using SmartPLS 4.0, with all latent constructs analyzed alongside their
observed indicators. The measurement model was assessed in terms of both reliability and
validity. Reliability was evaluated using Cronbach’s alpha, composite reliability (CR), and
average variance extracted (AVE). For validity, the model was tested for convergent and
discriminant validity to ensure that constructs were both internally consistent and empirically
distinct from one another.

The following sub-sections present the results of these assessments and summarize the
uni-dimensionality testing for each construct. Overall, the confirmatory factor analysis supported
the adequacy of the measurement model and provided a strong foundation for the structural
model evaluation that followed.

4.18.1 Reliability and Convergent Validity

Table 4-8 represents the result of convergent validity Cronbach alpha and for the

measurement model.

Table 4-8. Results of Convergent Validity and Cronbach Alpha

Latent Construct / Item Factor AVE? CRb a
Variable Loading
ERM Maturity ERMM1 0.902 0.802 0.98 0.977
(ERMM) ERMM?2 0.9

ERMM3 0.935

ERMM4 0.917

ERMMS5 0.926

ERMM6 0.925

ERMM7 0.844

ERMMS 0.903

ERMM9 0.907

ERMMI10 ¢ -0.311

ERMMI11 ¢ -0.468

ERMMI12 ¢ -0.587

ERMM13 0.908

ERMM14 0.926

ERMM15 0.732
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Table 4-8. Results of Convergent Validity and Cronbach Alpha (Continued)

Latent Construct / Item Factor AVE? CRb o
Variable Loading
Firm Performance Z-FP1 0.867 0.49 0.86 0.819
(FP) Z-FP2 0.833

Z-FP3 0.895

Z-FP4 0.864

Z-FP5 0.847

Z-FP6 0.826

Z-ROA d 0.035

Z-ROE d 0.05

Z-Stock 0.084
Industry Type (IT) 1
Organizational ocCl1 0.832 0.732 0.95 0.954
Complexity (OC) 0C2 0.81

0C3 0.812

0C4 0.868

OC5 0.931

(0]6]) 0.904

oC7 0.823
Board Engagement BEI 0.917 0.734 0.943 0.928
(BE) BE2 0.894

BE3 0911

BE4 0.789

BE5 0.773

BE6 0.843

a = Cronbach Alpha

a: AVE = Average Variance Extracted = (summation of the square of the factor loadings)/{(summation of the square
of the factor loadings) + (summation of the error variances)}.

b: CR = Composite Reliability = (square of the summation of the factor loadings)/{(square of the summation of the
factor loadings) + (square of the summation of the error variances)}.

c: denotes to be deleted due to small factor loading less than 0.7

d: denotes to be retained since they are conceptually important, despite having factor loading less than 0.7

As shown in Table 4.8, the standardized factor loadings for items ERMM10, ERMM11,
and ERMM 12 were found to be -0.311, -0.468, and -0.587, respectively. These values fell well
below the commonly accepted threshold of 0.60, indicating weak associations with the
underlying construct. Based on these results, the three items were removed from the model to
enhance its measurement quality.

In contrast, the factor loadings for the financial performance indicators—Z-ROA, Z-
ROE, and Z-Stock Appreciation—were 0.035, 0.05, and 0.084, respectively. Although these
values were also below the 0.60 threshold and would typically be candidates for removal, they
were retained in the model due to their conceptual significance. These three indicators represent

core dimensions of financial firm performance and are central to capturing the intended
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construct. The decision to retain them was further supported by strong values for both composite
and internal reliability, which suggested that their inclusion did not compromise the integrity of
the measurement model. All other items in the model demonstrated factor loadings above 0.60,
ranging from 0.732 (for BES) to 0.935 (for ERMM3), providing further support for item
reliability.

Once uni-dimensionality was confirmed, the constructs were evaluated for reliability
using average variance extracted (AVE), composite reliability (CR), and Cronbach’s alpha. As
shown in Table 4.4, the AVE values—which reflect the proportion of variance in the observed
variables explained by the latent construct—were above the recommended cut-off of 0.50 for all
constructs, except Firm Performance (FP). AVE values ranged from 0.732 for Organizational
Complexity (OC) to 0.802 for ERM Maturity (ERMM). The AVE for Firm Performance was
slightly below the threshold at 0.490 but was conservatively deemed acceptable due to strong
reliability scores and theoretical relevance.

Composite reliability values, which assess the internal consistency of the indicators in
representing their respective constructs, all exceeded the recommended threshold of 0.60
(Bagozzi & Yi, 1988). These values ranged from 0.860 for Firm Performance to 0.980 for ERM
Maturity. Similarly, Cronbach’s alpha values—which measure the extent to which items within a
construct are free from measurement error—were above the minimum benchmark of 0.70 for all
constructs (Nunnally & Bernstein, 1994). The values ranged from 0.819 for Firm Performance to
0.977 for ERM Maturity, further confirming the strong internal consistency of the measurement
model.

The ERM maturity construct in this study was modeled as a reflective latent construct,

consistent with prior empirical studies (e.g., Viscelli et al., 2016; Jalilvand & Moorthy, 2022).
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Theoretical justification for this specification rests on the assumption that ERM maturity is an
underlying capability that manifests itself through observable indicators, such as the degree of
integration into decision-making, board oversight, and risk appetite articulation. From a
psychometric standpoint, the indicators demonstrated high internal consistency and convergent
validity, as evidenced by factor loadings above 0.70 and strong AVE and CR values. These
findings meet the criteria for reflective constructs outlined by Hair et al. (2019) and are further
supported by the uni-dimensionality observed during confirmatory factor analysis. This
reflective modeling approach enables the latent ERM maturity variable to be interpreted as the
shared variance among its indicators, aligning with the conceptualization of ERM as a
unidirectional capability that drives organizational processes.

4.18.2 Discriminant Validity

Fornell-Larcker Criterion

Table 4-9 represents the results of Fornell-Larcker criterion to assess the discriminant validity for
the hypothesized variables.

Table 4-9. Results of Fornell-Larcker Criterion

Leverag Market Total Total
BE ERMM FP IT Volatili OC Employ
e Assets
ty ees
BE 0.857
ERM Maturi
(ERMM) Yo 0457 0895
Firm
Performance 0.429 0.649 0.7
(FP)
Industry Type
a0 y 1yp 0011 0073 0136 1
Leverage 0.135 0.099 0.05 -0.027 1
Market Volatility -0.037 -0.053 0.047 0.12 -0.012 1
Organizational
Co%nplexity(OC) -0.058 0.016 0.066 -0.119 0.075 0.163 0.855
Total Assets 0.114 0.12 0.103 0.076 0.094 -0.087 -0.014 1
Total Employees  -0.002 0.064 0.049 0.008 -0.029 -0.196 -0.032 0.217 1

Note: Diagonals represent the square root of the average variance extracted while the other entries represent
the correlations.
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As presented in Table 4.9, the inter-correlations among the hypothesized constructs
ranged from -0.196 to 0.649. All correlation values were well below the recommended threshold
of 0.85, suggesting that multicollinearity was not a concern and that the constructs were
sufficiently distinct from one another (Kline, 2005).

Additionally, discriminant validity was assessed using the Fornell-Larcker criterion.
According to this method, each construct should share more variance with its own indicators
than with any other construct in the model. As shown in Table 4.9, the square root of the AVE
for each construct exceeded the corresponding inter-construct correlations (off-diagonal values),
confirming that each latent construct is empirically distinct from the others (Fornell & Larcker,
1981; Hair et al., 2014). These results support the discriminant validity of the measurement
model.

HTMT Discriminant Criteria

Error! Reference source not found. represents the results of HTMT discriminant

criteria to assess the discriminant validity for the hypothesized variables.

Table 4-10. Results of HTMT Discriminant Criteria.

BE ERM | FP IT Levera | Market | OC Total Total
M ge Volatili Assets Emplo
ty yees
Board
Engagement
(BE)
ERM Maturity 0.466
(ERMM)
Firm 0.479 0.656
Performance
(FP)
Industry Type 0.034 0.073 0.166
dT)
Leverage 0.145 0.101 0.112 | 0.027
Market 0.051 0.066 0.155 | 0.12 0.012
Volatility
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BE ERM | FP IT Levera | Market | OC Total Total
M ge Volatili Assets Emplo
ty yees
Organizational 0.099 0.057 0.13 0.12 0.058 0.177
Complexity
(0C)
Total Assets 0.115 0.123 0.155 | 0.076 | 0.094 0.087 0.051
Total Employees | 0.059 0.072 0.155 | 0.008 | 0.029 0.196 0.054 | 0.217

As shown in Table 4.10, all Heterotrait-Monotrait ratio (HTMT) values for the

hypothesized constructs fell below the recommended threshold of 0.90, ranging from 0.008 to

0.656. These results indicate a strong level of discriminant validity, as none of the constructs

exhibited problematic overlap with one another. According to Henseler et al. (2015), HTMT

values below 0.90 suggest that each latent construct is conceptually and statistically distinct.

Thus, the HTMT analysis further confirms the robustness of the measurement model in

differentiating between the constructs under investigation.

Cross Loadings

Error! Reference source not found. represents the results of cross loadings of the

indicators to assess the discriminant validity of the measurement model.

Table 4-11. Results of Cross Loading Criterion

BE ERMM | FP IT Lever | Market | OC Total Total
age Volatili Assets | Emplo
ty yees
BE1 0.917 | 0.417 0.379 0.078 0.077 -0.078 -0.119 0.022 -0.062
BE2 0.894 | 0.411 0.37 -0.048 0.081 0.012 -0.015 0.136 -0.013
BE3 0911 | 0.416 0.418 0.029 0.092 -0.052 -0.056 0.08 0.019
BE4 0.789 | 0.335 0.296 -0.005 0.117 -0.013 -0.172 0.148 0.058
BES 0.773 | 0.279 0.182 0.001 0.168 -0.092 -0.083 0.048 0.098
BE6 0.843 | 0.432 0.448 -0.005 0.183 0.003 0.078 0.137 -0.04
ERMM1 0.439 | 0.902 0.555 0.097 0.109 -0.084 -0.011 0.103 -0.028
ERMM13 0.398 | 0.908 0.636 0.005 0.134 -0.065 0.01 0.138 0.089
ERMM14 0.44 0.926 0.595 0.039 0.118 -0.031 0.072 0.128 -0.006
ERMM15 0.242 | 0.732 0.42 0.008 0.097 0.066 0.03 0.124 0.072
ERMM2 0474 |09 0.576 0.132 0.142 -0.074 0.006 0.111 0.092
ERMM3 0.475 | 0.935 0.604 0.064 0.021 -0.046 0.03 0.077 0.029
ERMM4 0.38 0.917 0.615 0.044 0.153 -0.036 -0.017 0.142 0.074




Table 4-11. Results of Cross Loading Criterion (Continued)

BE ERMM | FP IT Lever | Market | OC Total Total
age Volatili Assets | Emplo
ty yees

ERMM5 0.383 | 0.926 0.618 0.126 0.088 -0.081 0.045 0.05 0.068
ERMMo6 0.417 | 0.925 0.581 0.083 0.048 0.013 0.026 0.115 0.073
ERMM?7 0.393 | 0.844 0.576 0.042 0.077 -0.04 -0.031 0.132 0.083
ERMMS8 0.399 | 0.903 0.57 0.057 -0.002 | -0.099 0.005 0.08 0.069
ERMM9 0.438 | 0.907 0.596 0.075 0.082 -0.065 0.011 0.1 0.077
Industry 0.011 | 0.073 0.136 1 -0.027 | 0.12 -0.119 0.076 0.008
Type (IT)
Leverage 0.135 | 0.099 0.05 -0.027 1 -0.012 0.075 0.094 -0.029
Market -0.037 | -0.053 0.047 0.12 -0.012 | 1 0.163 -0.087 | -0.196
Volatility
OCl1 -0.022 | -0.032 -0.003 | -0.107 0.016 0.222 0.832 0.12 -0.061
0ocC2 0.048 | 0.052 -0.026 | -0.124 0.039 0.131 0.81 0.011 0.069
0C3 0.044 | -0.022 0.014 -0.046 0.015 0.111 0.812 0.015 -0.004
0oC4 -0.024 | 0.063 0.041 -0.107 0.084 0.112 0.868 0.027 -0.03
0Cs -0.096 | -0.03 0.062 -0.143 0.037 0.163 0.931 -0.047 | -0.052
0Co6 -0.038 | 0.031 0.053 -0.09 0.084 0.141 0.904 -0.026 | 0.052
0oC7 0.041 | 0.074 0.022 -0.108 0.079 0.191 0.823 0.063 -0.059
Assets 0.114 | 0.12 0.103 0.076 0.094 -0.087 -0.014 1 0.217
Employees | -0.002 | 0.064 0.049 0.008 -0.029 | -0.196 -0.032 0.217 1
ZNFFP1 0.432 | 0.586 0.867 0.151 0.047 0.014 -0.026 0.01 -0.061
ZNFFP2 0.329 | 0.452 0.833 0.12 0.069 -0.096 0.05 0.117 0.044
ZNFFP3 0.361 | 0.57 0.895 0.11 -0.066 | 0.02 0.073 0.103 0.056
ZNFFP4 0.391 | 0.566 0.864 0.113 0.099 0.107 0.087 0.1 0.055
ZNFFP5 0.38 0.559 0.847 0.158 0.038 0.133 0.07 0.105 0.092
ZNFFP6 0.286 | 0.584 0.826 0.039 0.067 0.041 0.088 0.089 0.057
ZROA 0.133 | -0.039 0.035 -0.108 -0.091 | -0.184 0.05 0.059 0.194
ZROE 0.135 | 0.027 0.05 0.001 0.081 -0.092 0.078 0.094 0.118
ZStock 0.087 | 0.017 0.084 0.075 -0.032 | -0.133 -0.192 0.141 0.139
Appreciatio
n

As shown in Table 4.11, the cross-loading results indicated that each indicator loaded more
strongly on its assigned construct than on any other construct in the model. Specifically, every
item’s outer loading on its intended construct was higher than its loadings on alternative
constructs within the same row. Additionally, the differences between the preferred loading and
the cross-loadings were within the acceptable margin—none exceeding the commonly used

threshold of 0.20. These findings suggest that there were no issues with discriminant validity
based on the cross-loading assessment (Hair et al., 2011).

Figure 4-2 depicts the measurement model with standardized factor loadings for all latent
constructs and related items.

125
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Figure 4-2. Measurement Model with Standardized Factor Loadings

4.18.3 Multicollinearity Between Hypothesized Variables

Multicollinearity occurs when independent variables are highly correlated with one
another, which can distort the estimation of regression coefficients and reduce the reliability of
statistical inferences. Even small changes in the dataset can lead to large fluctuations in
coefficient estimates when multicollinearity is present. To assess this potential issue, a
multicollinearity diagnostic was performed.

Following the recommendations of Hair et al. (2006), the degree to which each
independent variable was explained by the others in the model was examined using two
commonly accepted indicators: the Variance Inflation Factor (VIF) and tolerance values.
Generally, a VIF value exceeding 5 or a tolerance value below 0.10 suggests the presence of

problematic multicollinearity (Hair et al., 2006; Myers, 2002).
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In addition to these basic checks, Hair et al. (1998) recommend a more comprehensive
two-step process to further diagnose multicollinearity. First, all condition indices above the
threshold of 30 should be identified. Second, for any condition index that exceeds this threshold,
variance proportions greater than 90% should be noted, as they may indicate redundancy among
variables. The results of these multicollinearity diagnostics for the hypothesized variables are
summarized in Table 4.12, providing additional assurance that the structural model is free from
problematic multicollinearity and suitable for further analysis.

Table 4-12. Results of Multicollinearity Diagnostics between Hypothesized Variables

v TS >0.10 VIF <5 CI<30
ERM Maturity (ERMM) 0.784 1.276 2.275
Industry Type (IT) 0.95 1.053 2.702
Organizational Complexity (OC) 0.943 1.061 2913
Board Engagement (BE) 0.785 1.273 3.521
Total Assets 0.921 1.086 6.059
Total Employees 0.916 1.092 7.58
Market Volatility 0.905 1.104 11.002
Leverage 0.967 1.034 14.629

IV = independent variable; TS = tolerance statistics, VIF = variance inflation factor, CI = condition index

As shown in Table 4.12, the tolerance values for all independent variables were above the
recommended cut-off of 0.10, ranging from 0.784 to 0.967. Similarly, all Variance Inflation
Factor (VIF) values were well below the threshold of 5, with a range between 1.034 and 1.276.
These results indicate that none of the predictors exhibited problematic levels of
multicollinearity. In addition, the condition indices—used to detect potential multicollinearity
issues in more complex models—were also within acceptable limits. All condition index values
fell below the commonly accepted threshold of 30, ranging from 2.275 to 14.629. Together,
these findings provide strong evidence that multicollinearity is not a concern in this dataset,

confirming the stability and reliability of the regression estimates used in the model.
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4.18.4 Descriptive Statistics of Latent Constructs

In this analysis, the covariance matrix method was employed to calculate the descriptive
statistics, allowing for the inclusion of all constructs and variables in the assessment. Composite
scores for each latent construct were derived by averaging the original responses to their
corresponding measurement items. This approach enabled the representation of each construct as
a single, interpretable score, facilitating comparison across variables. Table 4.13 presents the
means and standard deviations for all constructs and observed variables, offering a summary
view of their central tendencies and variability within the sample.

Table 4-13. Results of Descriptive Statistics for Latent Constructs

Constructs Mean Standard Minimum | Maximum Skewness | Kurtosis
Deviation
Z-Firm 0.000 0.639 -2.370 1.090 -0.752 0.987
ERM Maturity 3.665 1.177 1.330 5.000 -0.676 -1.118
Industry Type (IT) | 0.480 0.502 0.000 1.000 0.091 -2.029
Organizational 3.144 1.121 1.290 4.860 -0.209 -1.301
Board Engagement | 3.266 0.933 1.170 4.670 -0.937 -0.481
Total Assets 102444672446 | 407685614528 | 6238478 3875390000000 | 7.872 69.343
Total Employees 82493 257287 27 2100000 6.263 43.637
Market Volatility 1.151 0.528 -0.158 2.582 0.453 -0.056
Leverage 1.194 2.038 -3.760 15.780 4.613 28.786
N=111
4.19 Structural Models - Stage 2 of SEM

The structural equation model represents the second major stage of SEM analysis. Once

the measurement model has been validated, the structural model can be specified to examine the

hypothesized relationships among latent constructs. This model outlines the directional paths

between independent (exogenous) and dependent (endogenous) variables, providing a visual and

statistical representation of how the constructs are linked (Hair et al., 2006; Ho, 2006).

Evaluation of the structural model involves two key steps: first, assessing the overall

model fit, and second, analyzing the size, direction, and statistical significance of the
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hypothesized path coefficients. These relationships are typically depicted by one-headed arrows
in the path diagram, representing the causal links between constructs (Hair et al., 2006).

In this study, the structural model was estimated using Partial Least Squares (PLS) with a
bootstrapping procedure of 5,000 replications, as recommended for robust significance testing in
non-normal data conditions. The final structural model tested both direct and moderating effects
among the hypothesized variables. A visual summary of the model and its estimated paths is
presented in Figure 4.2, which illustrates the causal structure guiding the study’s core

hypotheses.

Industry Type (IT) Organizational Complexity (0C) Total Assets Total Employees

Market Volatility

-0.050 {0.527)

0417 (0.004)
e . 0472 0.237) 0,020 (0.787) 0.026 (0.648) 0.038 (0.586)

ERM Maturity (ERMM)

Leverage
0.051 (0.497)

0.752 (0.000)

9)
e 0.218 (0.004)

Board Engagement (BE) Firm Performance (FP)

-0.045 (0.497)

Figure 4-3. PLS Graph of Structural Model for Testing Causal and Moderation Effects

The adjusted R? value for Z-Firm Performance (FP) was 0.465, indicating that
approximately 46.5% of the variance in firm performance is explained by its predictor variables.
According to Cohen (1988), this represents a substantial level of explanatory power, suggesting
that the model captures meaningful relationships among the constructs. In addition, the

predictive relevance of the model was assessed using the Q? statistic. The Q? value for Z-Firm
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Performance was 0.399, which is well above the threshold of zero, demonstrating strong
predictive relevance as outlined by Chin (2010).

Together, these results point to a model that not only explains a significant proportion of
variance in the dependent variable but also has strong predictive capability. Furthermore, the
overall goodness-of-fit (GOF) index for the structural model was 0.477, which exceeds the
benchmark for a large effect size and indicates a high degree of model fit (Wetzels, Odekerken-
Schroder, & Oppen, 2009). Collectively, these metrics confirm that the structural model is both

statistically robust and practically meaningful for examining the hypothesized relationships.

GOF = ,/[0.465] = [0.490)] = 0.477
The standardized root mean square residual (SRMR) value for the current structural model was
0.064, based on a 95% confidence interval. This value falls below the widely accepted threshold
of 0.08, indicating an acceptable model fit (Hair et al., 2016). The SRMR result supports the
adequacy of the model in representing the observed data and reinforces the validity of the
structural relationships specified. The following sub-sections present the development and
evaluation of the structural model used to test the research hypotheses outlined earlier in Table
2.1.
4.20 Examining Causal Effect Hypotheses

In the structural model, the hypothesized causal effects were assessed by examining the
influence of ERM Maturity (ERMM) as the primary independent variable on Firm Performance
(FP), the study’s dependent variable. In addition, the potential moderating roles of Industry Type
(IT), Organizational Complexity (OC), and Board Engagement (BE) were tested to determine
whether these contextual and governance factors alter the strength or direction of the ERMM—FP

relationship. The model also controlled for key organizational variables, including Total Assets,
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Total Employees, Market Volatility, and Leverage, to isolate the effects of the primary
constructs.

To evaluate the hypothesized relationships outlined in Table 4.1, path coefficients were
estimated and assessed for direction, magnitude, and statistical significance. These results
provide insights into both the direct and moderated effects within the structural model. A
summary of the estimated path coefficients and corresponding test statistics for each hypothesis
is presented in Table 4.14.

Table 4-14. Results of Examining Causal Effect Hypotheses

Predictor B SD t p LL- UL- 2 VIF Result
CI CI

ERM Maturity (ERMM) | 0.752*** | 0.1 7505 |0 0.547 | 0.937 | 0.532 | 2.210 | H1+)

Supported
Industry Type (IT) 0.172 0.145 | 1.183 | 0.237 | -0.141 | 0.436 | 0.014 | 1.074 | Insignificant
Organizational 0.029 0.106 | 0.27 0.787 | -0.217 | 0.186 | 0.002 | 1.098 | Insignificant
Complexity (OC)
Board Engagement (BE) 0.218** | 0.075 | 2.919 | 0.004 | 0.078 | 0.367 | 0.068 | 1.445 | Significant
Total Assets 0.026 0.057 | 0.456 | 0.648 | -0.103 | 0.125 | 0.001 | 1.113 | Insignificant
Total Employees 0.038 0.07 | 0.544 | 0.586 | -0.109 | 0.165 | 0.003 | 1.130 | Insignificant
Market Volatility 0.051 0.075 | 0.68 0.497 | -0.082 | 0.213 | 0.005 | 1.136 | Insignificant
Leverage -0.045 0.067 | 0.679 | 0.497 | -0.211 | 0.058 | 0.004 | 1.042 | Insignificant

N =111, B = standardized coefficient; SD = standard deviation; t = t-value; p = p-value; LL-CI = lower level of 95%
confidence interval; UL-CI = upper level of 95% confidence interval; VIF = variance inflation factor; {2 = effect
size; *p < .05. #*p <.01. *xxp < .001(two-tailed).

The following section discusses the results of the path analysis for Hypothesis H1(+):
ERM Maturity (ERMM) has a positive effect on Firm Performance (FP). As shown in Table
4.10, ERM Maturity exhibited a strong and statistically significant positive effect on Firm
Performance. The t-value for the path from ERMM to FP was 7.505, with a corresponding p-
value of < 0.001. This result indicates that the likelihood of obtaining such a t-value by chance is

virtually zero, confirming that the relationship is highly significant. The standardized path
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coefficient () was 0.752, suggesting that a one standard deviation increase in ERM Maturity is
associated with a 0.752 standard deviation increase in Firm Performance.

Furthermore, the 95% bias-corrected confidence interval for the path coefficient did not
include zero (LL = 0.547, UL = 0.937). The effect size, as measured by Cohen’s f, was 0.532—
well above the 0.35 threshold for a large effect—indicating that ERM Maturity is a substantial
predictor of firm performance. To assess potential multicollinearity, the variance inflation factor
(VIF) for ERM Maturity was examined and found to be 2.210, which is well below the
conservative threshold of 3.3. This confirms that collinearity was not a concern in this model and
that single-source bias is unlikely to distort the results.

Taken together, these findings provide strong empirical support for Hypothesis H1,
affirming that higher levels of ERM maturity are significantly and positively associated with
improved firm performance.

4.21 Industry Type (IT) affects Firm Performance (FP)

As shown in Table 4.10, the path analysis revealed that the effect of Industry Type (IT)
on Firm Performance (FP) was not statistically significant. The t-value associated with this path
was 1.183, and the corresponding p-value was 0.237—well above the conventional significance
level of 0.05. Additionally, the 95% bias-corrected confidence interval for the path coefficient
included zero (LL =-0.141, UL = 0.436), further confirming the absence of a significant effect.

The standardized path coefficient () was 0.172, indicating a not significant relationship
lacking statistical support. The variance inflation factor (VIF) for Industry Type was 1.074,
which is well below the acceptable threshold of 3.3. This confirms that multicollinearity was not

an issue and that the construct was statistically independent from other predictors in the model.



133

In summary, while the direction of the relationship between Industry Type and Firm
Performance was positive, the effect was statistically insignificant and practically minimal.

Organizational Complexity (OC) and Firm Performance (FP)
The analysis revealed that Organizational Complexity (OC) has a very small and statistically
insignificant effect on Firm Performance (FP). The standardized path coefficient was 3 = 0.029,
with a t-value of 0.270 and a p-value of 0.787—well above the significance threshold of 0.05.
The 95% confidence interval ranged from -0.217 to 0.186, which includes zero, indicating a lack
of statistical significance. The effect size (f?) was just 0.002, denoting a negligible impact.
Additionally, the VIF value of 1.098 confirmed that multicollinearity was not a concern. Overall,
Organizational Complexity does not appear to meaningfully influence Firm Performance in this
study.

Board Engagement (BE) and Firm Performance (FP)

Board Engagement (BE) showed a significant and positive impact on Firm Performance.
The standardized path coefficient was = 0.218, with a t-value of 2.919 and a p-value of 0.004,
indicating statistical significance at the 0.01 level. The 95% confidence interval ranged from
0.078 to 0.367. The effect size (f?) was 0.068, suggesting a small to moderate impact. A VIF of
1.445 also confirmed the absence of multicollinearity. These results provide strong support for
the positive role of board engagement in enhancing firm performance, reinforcing its value as a
governance mechanism.

None of the control variables—Total Assets, Total Employees, Market Volatility, or
Leverage—had a significant effect on Firm Performance. All path coefficients were small, with

p-values well above 0.05 and confidence intervals crossing zero. Effect sizes were negligible (f>
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<0.01), and VIF values confirmed no multicollinearity. These results suggest that these firm-
level characteristics did not meaningfully influence performance outcomes in this model.
4.22 Moderation Effect Hypotheses

In this study, moderation analysis was conducted to evaluate whether Industry Type (IT),
Organizational Complexity (OC), and Board Engagement (BE) moderated the relationship
between ERM Maturity (ERMM) and Firm Performance (FP), as specified in Hypotheses H2,
H3, and H4, respectively. A two-way interaction approach was applied to test these moderation
effects within the structural model. To establish moderation, the analysis must demonstrate that
the relationship between the independent variable (ERM Maturity) and the dependent variable
(Firm Performance) changes depending on the level of the moderator. This is typically done by
creating an interaction term—trepresenting the product of the independent and moderator
variables—and testing whether this interaction significantly predicts the outcome variable.

Following best practices recommended by Aiken and West (1991), all predictor variables
involved in interaction terms—both the main effect variables and their associated moderators—
were standardized (i.e., mean-centered) to reduce multicollinearity and simplify interpretation.
The resulting centered variables were then used to compute product terms, which served as
indicators of the latent interaction constructs. Significance of the moderation effect was
determined by assessing the path coefficient from the interaction term to the dependent variable.
When a statistically significant interaction was detected, the nature of the moderation was further
explored using interaction plots. These plots were generated using the method proposed by
Aiken and West, which involves calculating and crossing high (+1 SD) and low (-1 SD) values

of the independent and moderator variables to produce four cell means.
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Table 4-15 represents the results of Two-Way Interaction Analysis to examine the
moderation effects hypotheses.

Table 4-15. Results of Examining Hypothesized Moderation Effects

Predictor B SD t p LCLI' [gi f? VIF  Result

IT*ERMM->FP -0.4177  0.143 2911 0.004 -0.692 -0.13 0.080 1.927 H2) Not Supported*
OC*ERMM->FP -0.05 0.078 0.633 0.527 -0.177 0.134 0.006 1.110 H3) Not Supported
BE*ERMM->FP 0.1 0.081 123 0219 -0.057 0.261 0.018 1.285 H3) Not Supported

N =111, B = standardized coefficient; SD = standard deviation; t = t-value; p = p-value; LL-CI = lower level of 95%
confidence interval; UL-CI = upper level of 95% confidence interval; VIF = variance inflation factor; f2 = effect
size; *p <.05. xxp <.01. #**p <.001(two-tailed); ERMM = ERM Maturity, FP = Firm Performance, IT = Industry
Type, OC = Organizational Complexity, BE = Board Engagement, *Significant reverse relationship

The results of the moderation analysis for Hypothesis H2(+)—which posited that
Industry Type (IT) moderates the positive relationship between ERM Maturity (ERMM) and
Firm Performance (FP), such that the relationship is stronger in high-risk industries—revealed
a statistically significant interaction effect. As shown in Table 4.15, the interaction between
Industry Type and ERM Maturity yielded a standardized path coefficient of f = -0.417, with a t-
value of 2.911 and a p-value of 0.004, indicating significance at the 0.01 level.

Interestingly, the direction of the effect was negative, suggesting that the positive
relationship between ERM Maturity and Firm Performance is stronger in low-risk industries than
in high-risk ones. This finding contradicts the original hypothesis but provides a noteworthy
insight: firms operating in low-risk environments may experience greater marginal benefits from
ERM maturity, possibly because they begin from a lower baseline of risk governance, thus
reaping more performance gains as maturity improves.

The effect size, as measured by Cohen’s f2, was 0.080, indicating a small but meaningful
moderation effect (Hair et al., 2017). The variance inflation factor (VIF) for the interaction term

was 1.927, confirming that multicollinearity was not a concern. Furthermore, the 95% bias-
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corrected confidence interval for the interaction effect (LL = -0.692, UL = -0.130) did not
include zero, reinforcing the statistical significance of the moderation.

Figure 4.4 illustrates this moderation visually, comparing the ERM-performance
relationship across low-risk and high-risk industry groups. As depicted, the slope of the
relationship is steeper for firms in low-risk sectors, confirming the observed pattern. These
findings support the presence of a moderation effect, though in the opposite direction than

initially hypothesized.

Industry Type (IT) x ERM Maturity (ERMM)
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Figure 4-4. Moderation Effect of Industry Type (IT) on the Relationship between ERM
Maturity (ERMM) and Firm Performance (FP)

As illustrated in Figure 4.4, both lines representing the relationship between ERM

Maturity (ERMM) and Firm Performance (FP) were positively sloped, indicating that higher
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ERM maturity was associated with better firm performance regardless of industry type.
However, the lines were not parallel, which suggests the presence of a moderation effect.
Specifically, the slope of the line for low-risk industries (industry type coded as 0) was
noticeably steeper than that for high-risk industries (industry type coded as 1). This pattern
confirms that the relationship between ERM Maturity and Firm Performance is stronger in low-
risk industries.

This finding stands in contrast to the original expectation stated in Hypothesis H2, which
predicted a stronger relationship in high-risk industries. While the hypothesis was technically
supported due to the significance of the moderation term, the directionality was opposite to what
was hypothesized. This unexpected result suggests that organizations operating in low-risk
environments may realize greater performance improvements as their ERM capabilities mature.
Potential explanations for this pattern are explored in greater depth in Chapter 5.

Moderation Effect of Organizational Complexity (H3)

Hypothesis H3 posited that Organizational Complexity (OC) would moderate the
relationship between ERM Maturity and Firm Performance, such that the relationship would be
stronger in less complex organizations. However, the moderation analysis did not yield
statistically significant results. As shown in Table 4.15, the moderating effect between
Organizational Complexity and ERM Maturity is not significant based on the p-value. These
results suggest that Organizational Complexity does not meaningfully alter the relationship
between ERM Maturity and Firm Performance within this sample.

Figure 4.5 illustrates the interaction effect graphically. While the lines again indicate a

positive relationship between ERM Maturity and Firm Performance across both high and low
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complexity organizations, their similarity in slope further supports the conclusion that

moderation was not present. Thus, Hypothesis H3 is not supported.

Organizational Complexity (OC) x ERM Maturity (ERMM)
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Figure 4-5. Moderation Effect of Organizational Complexity (OC) on the Relationship
between ERM Maturity (ERMM) and Firm Performance (FP)

Figure 4.5 presents the interaction graph for Organizational Complexity (OC) and its
moderating role in the relationship between ERM Maturity (ERMM) and Firm Performance
(FP). All three plotted lines—representing low (-1 SD), medium (0 SD), and high (+1 SD) levels
of Organizational Complexity—show a positive relationship between ERM Maturity and Firm
Performance. However, the lines appear approximately parallel, suggesting that the strength of

the relationship does not meaningfully differ across levels of complexity.
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While the slope was steepest for organizations with low complexity and weakest for
those with high complexity, the differences between the slopes were not statistically significant.
This visual finding is consistent with the formal test results presented in Table 4.15, where the
interaction term failed to reach statistical significance. As such, the data do not support the
proposed moderating role of Organizational Complexity in the ERM—performance relationship.
Therefore, Hypothesis H3 is not supported.

Moderation Effect of Board Engagement (H4)

Hypothesis H4 proposed that Board Engagement (BE) would moderate the positive
relationship between ERM Maturity (ERMM) and Firm Performance (FP), with the expectation
that the relationship would be stronger in organizations with higher levels of board involvement.
However, the statistical analysis did not support this hypothesis. As shown in Table 4.11, the
interaction term between Board Engagement and ERM Maturity had a standardized path
coefficient of f = 0.10, with a t-value of 1.23 and a p-value of 0.219. The 95% confidence
interval ranged from -0.057 to 0.261, straddling zero, which confirms the absence of a
statistically significant moderating effect. The effect size (f*) was small at 0.018, and the VIF of
1.285 indicated no issues with multicollinearity.

Figure 4.6 visualizes this interaction. The graph shows that while the relationship
between ERM Maturity and Firm Performance remains positive across all levels of Board
Engagement, the lines representing low, medium, and high engagement are relatively similar in
slope. This visual alignment reinforces the statistical finding that Board Engagement does not
significantly alter the strength of the ERM—performance relationship. Thus, Hypothesis H4 is not

supported. Although the moderation effect was not significant, it's worth noting that Board
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Engagement did have a significant direct effect on firm performance, which underscores its

importance as a governance mechanism—an insight further explored in Chapter 5.
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Figure 4-6. Moderation Effect of Board Engagement (BE) on the Relationship between
ERM Maturity (ERMM) and Firm Performance (FP)

As illustrated in Figure 4.6, the relationship between ERM Maturity (ERMM) and Firm
Performance (FP) remained positive across all levels of Board Engagement (BE). The three
lines—representing low (-1 SD), medium (0 SD), and high (+1 SD) board engagement—were
roughly parallel, indicating the absence of a significant moderation effect. Although the line
representing high board engagement displayed the steepest slope, followed by medium and low

engagement, these differences in slope were not statistically significant.
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This visual observation is consistent with the statistical results previously reported in
Table 4.15. While the relationship between ERM Maturity and Firm Performance was
directionally stronger under conditions of high board engagement, the interaction effect failed to
reach significance. Therefore, the findings do not support the hypothesized moderating effect of
Board Engagement. Nevertheless, the importance of Board Engagement as a direct contributor to
firm performance remains evident and is addressed further in the discussion chapter.

4.23 Summary of Chapter Four

Chapter Four presented the results of data analysis in two main phases, aligned with the
methodological framework of the study. The first phase involved preliminary data screening to
ensure that the dataset satisfied the assumptions necessary for structural equation modeling
(SEM). During this phase, cases with substantial missing data were excluded, and tests
confirmed that the data met the assumption of univariate normality. The second phase consisted
of the two primary stages of SEM analysis. In the first stage, a confirmatory factor analysis
(CFA) was conducted using SmartPLS 4.0 to assess the measurement model. The analysis
confirmed the uni-dimensionality, reliability, and validity of the latent constructs. Moreover,
diagnostic checks showed no serious concerns related to common method variance or
multicollinearity among the constructs.

In the second stage, a structural model was developed and tested to examine the study’s
hypotheses. Specifically, one causal hypothesis (H1) and three moderation hypotheses (H2, H3,
and H4) were evaluated through path analysis using a 5,000-sample bootstrapping technique.
The strength, direction, and significance of each hypothesized relationship were assessed based
on standardized path coefficients, t-values, p-values, and confidence intervals. The results

strongly supported Hypothesis H1, indicating that ERM Maturity (ERMM) has a statistically
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significant and positive effect on Firm Performance (FP). In addition, Board Engagement (BE)
was found to have a significant direct positive effect on Firm Performance, further highlighting
its importance as a governance mechanism.

Regarding moderation effects, the analysis did not support Hypothesis H2, demonstrating
that Industry Type (IT) while it significantly moderates the relationship between ERM Maturity
and Firm Performance, but, contrary to expectations, the relationship was found to be stronger in
low-risk industries rather than high-risk industries, inviting further exploration into sector-
specific dynamics of ERM effectiveness. Hypotheses H3 and H4, which posited moderation
effects from Organizational Complexity (OC) and Board Engagement (BE), respectively, were
not statistically supported. The interaction terms in both cases were insignificant, indicating that
these contextual variables did not meaningfully alter the strength of the ERM—performance
relationship within this sample.

Overall, the results reinforce ERM Maturity as a key driver of firm performance and
highlight the nuanced influence of contextual variables like industry risk. Figure 4.12
summarizes the structural model findings, including the standardized path coefficients for all

hypothesized relationships tested in this chapter.
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Figure 4-7. Model Result

H1" = 0.752*** — Strong, significant direct effect from ERM Maturity to Firm Performance. H2" = -0.417** — Significant but
negative moderating effect from Industry Type. H3" = 0.05 and H4" = 0.01 — Both insignificant moderators. R? = 0.465 for Firm
Performance — The model explains 46.5% of the variance. Control variables have minimal, non-significant effects (§ = 0.026 to
-0.045)

5. DISCUSSION
5.1 Alternate Model Comparison
In the prior chapter, within the Confirmatory Factor Analysis (CFA) of the measurement
model, the three financial performance indicators—Return on Assets (ROA), Return on Equity
(ROE), and Stock Appreciation—were found to have factor loadings below the commonly
accepted threshold of 0.70. Despite their lower statistical contribution, these indicators were
retained due to their strong conceptual relevance in capturing financial firm performance. To
further examine and potentially resolve this measurement issue, two alternative model
specifications were developed and tested:
e Alternate Model 1: A reflective-reflective structure, where the six non-financial
performance items and the three financial performance items were modeled as two

distinct first-order latent constructs. Both constructs were reflective in nature and were
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then combined into a higher-order second-order reflective construct labeled Firm
Performance.
e Alternate Model 2: A reflective—formative structure, using the same configuration at the
first-order level six non-financial and three financial indicators, each forming separate
reflective constructs. However, instead of treating Firm Performance as a reflective
second-order factor, this model specified it as a formative second-order construct, thereby
acknowledging that financial and non-financial dimensions collectively form the broader
construct of firm performance.
First Level of Reflective Model in Both Alternate Model#1 and Model#2

Table 4.12 presents a comparative overview of the CFA results for the original model and
the two alternate models. Specifically, it focuses on the first-order reflective measurement
models, displaying the standardized factor loadings for the six non-financial firm performance
items and the three financial firm performance items on their respective latent constructs.

Table 5-1. CFA Results Comparison Between Original and Alternate Models for the First
Level of Reflective Model

. Average Composite In?el‘l.li.ll
First-Order Factor . aT Reliability
Latent Construct Ttem Loading Variance Reliability Cronbach’s

Extracted (AVE) (CR) Alph
pha

Original Model
Firm Performance Z-FP1 0.867 0.49 0.86 0.819
(FP) Z-FP2 0.833

Z-FP3 0.895

Z-FP4 0.864

Z-FP5 0.847

Z-FP6 0.826

Z-ROA ? 0.035

Z-ROE* 0.05

Z-Stock ® 0.084
Alternate Models
Non-Financial Firm  Z-FP1 0.865 0.733 0.943 0.927
Performance 7-FP2 0.835
(NFFP) 7-FP3 0.896

Z-FP4 0.863

Z-FP5 0.848
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First Level of Reflective Model

. Average Composite Infe“.u.ll
First-Order Factor a iy Reliability
Latent Construct Ttem Loading Variance Reliability Cronbach’s

Extracted (AVE) (CR)
Alpha
Z-FP6 0.828
Financial Firm Z-ROA 0.876 0.602 0.817 0.668
Performance (FFP) 7Z-ROE 0.774
Z-Stock 0.662

a: denotes to be retained since they are conceptually important, despite having factor loading less than 0.7

As shown in Table 5-1, the CFA results for the first-order reflective measurement models
in both alternate configurations indicate strong factor loadings for the performance indicators.
All six Non-Financial Firm Performance (NFFP) items and the three Financial Firm Performance
(FFP) items loaded appropriately onto their respective latent constructs, with standardized
loadings ranging from 0.662 to 0.896, exceeding the commonly accepted threshold of 0.60.
Additionally, both first-order constructs demonstrated Average Variance Extracted (AVE) values
above 0.50, Composite Reliability (CR) scores greater than 0.60, and Cronbach’s alpha values

exceeding 0.70, supporting convergent validity and internal consistency.

Figure 5-1 visually illustrates this measurement structure, presenting the standardized
factor loadings for the six NFFP items and three FFP items as they relate to their respective first-

order latent constructs within the reflective model.
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Figure 5-1. Measurement Model for the First Level of Reflective Model

Second Level of Reflective Model in Alternate Model#1 “Reflective-Reflective Model”
Table 5-2 presents the CFA results for Alternate Model 1, the Reflective—Reflective
model, focusing on the second-order measurement structure. In this configuration, Non-Financial
Firm Performance and Financial Firm Performance function as first-order reflective latent
constructs, both of which load onto a higher-order second-order latent construct labeled Firm
Performance. The table reports the standardized factor loadings for each first-order construct on

the second-order construct within this reflective hierarchy.
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Table 5-2. CFA Results Alternate Model #1 “Reflective-Reflective Model” for the Second
Level of Reflective Model

’ . Internal
Second-Order Latent LG0T e Factor Ave.rage C‘"?‘p‘?s.‘ te Reliability
Construct Latent Loadin, Variance Reliability Cronbach’s
Construct € Extracted (AVE) (CR) Alpha
Firm Performance (FP) NFFP 0.999 0.503 0.544 0.098
FFP® 0.089

2: denotes to be retained since they are conceptually important; despite having factor loading less than 0.7; NFFP = Non-Financial
Firm Performance; FFP = Financial Firm Performance

As presented in Table 5-2, the CFA results for the second-order construct of Firm
Performance in Alternate Model 1 revealed a stark imbalance in factor loadings. While Non-
Financial Firm Performance (NFFP) demonstrated an exceptionally high loading of 0.999,
Financial Firm Performance (FFP) showed a notably low loading of just 0.089. This discrepancy
signals an underlying issue with the reflective—reflective structure of the model. Furthermore, the
Composite Reliability (CR) for the second-order construct was calculated at 0.544, falling below
the acceptable threshold of 0.60, while the Cronbach’s alpha was only 0.098—far below the
minimum standard of 0.70. Taken together, these results indicate that Alternate Model 1 did not
outperform the original model in terms of measurement reliability or validity.

Figure 5-1 illustrates the measurement structure of Alternate Model 1, showing the
standardized factor loadings from the two first-order constructs—NFFP and FFP—onto the

second-order Firm Performance construct within the reflective model framework.
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Figure 5-2. Measurement Model for the Alternate Model #1 “Reflective-Reflective Model”

Second Level of Formative Model in Alternate Model#2 “Reflective-Formative Model”

Table 5-3 presents the results for Alternate Model 2, the Reflective—Formative model, at
the second-order measurement level. In this configuration, Non-Financial Firm Performance and
Financial Firm Performance are modeled as first-order reflective constructs that together form
the second-order latent construct of Firm Performance using a formative approach. The table
includes standardized outer weights and loadings, as well as collinearity diagnostics, to assess
the contribution and distinctiveness of each first-order construct within the formative model

framework.
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Table 5-3. CFA Results Alternate Model#2 “Reflective-Formative Model” for the Second
Level of Formative Model

Second-Order First-Order Collinearity Outer Weight Outer Loading
Latent Latent VIF Outer T P- Outer T P-
Construct Construct Weight Statistics value Loading Statistics value
Firm NFFP 1.003 1.001™  32.557 0.000  1.000™" 45.402  0.000
Performance

(FP) FFP? 1.003 -0.029 0.195 0.846 0.023 0.120 0.905

2: denotes to be retained since they are conceptually important; although having insignificant outer weight and loading less than
0.5; NFFP = Non-Financial Firm Performance; FFP = Financial Firm Performance

As shown in Table 5-3, the collinearity assessment for Alternate Model 2, the Reflective—
Formative model, revealed that the Variance Inflation Factor (VIF) values for both first-order
constructs—Non-Financial Firm Performance (NFFP) and Financial Firm Performance (FFP)—
were 1.003. This is well below the recommended threshold of 3.3, indicating no evidence of
multicollinearity, as per guidelines from Hair et al. (2014).

The outer weight of NFFP was 1.001 and statistically significant at the 0.001 level,
satisfying the requirements for inclusion as a formative component of the second-order Firm
Performance construct. In contrast, the outer weight for FFP was -0.029 and not statistically
significant, with a p-value of 0.195—exceeding the conventional threshold of 0.05. Following
the procedure recommended by Ramayah, Cheah, Chuah, and Memon (2018), the outer loading
of FFP was also examined. The result showed a loading of 0.023, which falls below the
minimum acceptable threshold of 0.50 and was not statistically significant. These findings
suggest that FFP does not qualify as a valid component of the Firm Performance construct in this
formative configuration.

Additionally, the analysis showed that the outer weights of all individual indicators
within the NFFP construct were statistically significant, each with p-values below 0.05. The

outer loadings of these indicators ranged from 0.769 to 0.953, all exceeding the 0.50 threshold
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and statistically significant at the 0.001 level. These results provide strong support for the

construct validity of NFFP, reinforcing its role as a meaningful component of Firm Performance

in the model.

In summary, while the Reflective—Formative model adequately validated NFFP, the

inability to validate FFP as a contributing construct limits the overall effectiveness of Alternate

Model 2. Thus, it did not perform better than the original measurement model. Figure 5-3

displays the measurement model for Alternate Model 2, illustrating the standardized coefficients

from NFFP and FFP, modeled as first-order constructs, to Firm Performance as a formative

second-order construct.
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Structural Model
Figure 5-4 depicts the structural model with standardized coefficient for all latent

constructs and related items for the alternate Model#1 “Reflective-Reflective Model”.
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Figure 5-4. Structural Model for Alternate Model#1 “Reflective-Reflective Model”

Figure 5-4 depicts the structural model with standardized coefficient for all latent constructs and

related items for the alternate Model#1 “Reflective-Reflective Model”.
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Table 5-4 exhibits the comparison between the structural bootstrapping results of the

original model and the two alternate models.

Table 5-4. Bootstrapping Results Comparison Between Original and Alternate Models

Original Model (R? = Alternate Model#1 (R?= Alternate Model#2 (R?>=
Predictor
p t P p t P p t P
ERMM 0.752""  7.505 0 0.748""  6.582 0 0.758™"  17.155 0
IT 0.172 1.183  0.237 0.168 1.153 0.249 0.171 1.17 0.242
oC 0.029 0.27 0.787 0.03 0.267 0.79 0.03 0.268 0.789
BE 0.218" 2.919 0.004 0.223" 2.48 0.013 0.209" 2.576 0.01
Total Assets 0.026 0.456  0.648 0.027 0.442 0.659 0.023 0.376 0.707
Total Employees 0.038 0.544  0.586 0.042 0.552 0.581 0.032 0.441 0.659
Market Volatility 0.051 0.68 0.497 0.047 0.551 0.581 0.056 0.704 0.482
Leverage -0.045 0.679  0.497 -0.049 0.697 0.486 -0.045 0.658 0.511
IT*ERMM->FP  -0.417" 2911 0.004 -0.416" 2.875 0.004 -0.418™  2.892 0.004
OC*ERMM->FP -0.05 0.633  0.527 -0.051 0.624 0.533 -0.049 0.603 0.546

BE*ERMM->FP 0.1 1.23 0.219 0.101 1.251 0.211 0.097 1.195 0.232

N =111, p = standardized coefficient; SD = standard deviation; t = t-value; p = p-value; *p <.05. *p <.01. ***p <.001(two-tailed); ERM = ERM
Maturity; IT = Industry Type; OC = Organizational Complexity; BE = Board Engagement
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The bootstrapping results presented in Table 5-4 indicate that there were no significant
differences in the causal or moderating effects across the original and the two alternate models.
In each model, the direct effects of ERM Maturity (ERMM) and Board Engagement (BE) on
Firm Performance (FP) were consistently positive and statistically significant, reinforcing the
robustness of these relationships regardless of model specification.

Across all three models, Industry Type (IT) emerged as a significant moderator of the
relationship between ERM Maturity and Firm Performance. Specifically, the results suggest that
the positive impact of ERM Maturity is stronger in low-risk industries compared to high-risk
sectors, a pattern that held consistently across modeling approaches. Furthermore, the
explanatory power of the models—as measured by R>—remained largely stable. The original
model yielded an R? of 0.465, while Alternate Model 1 and Alternate Model 2 produced R?
values of 0.463 and 0.518, respectively. These results suggest that while minor variation exists,
the overall predictive capability of the models is comparable.

5.2 Findings

The results of this study present a compelling and multi-faceted narrative on the role of
Enterprise Risk Management (ERM) maturity in influencing firm performance. Central to the
analysis is the validation of the first hypothesis (H1), which posited a positive relationship
between ERM maturity and firm performance. The empirical findings provided strong statistical
support for this relationship, affirming that organizations with more mature ERM practices tend
to exhibit superior outcomes across both financial and non-financial dimensions. The observed
path coefficient (B = 0.752) and associated t-value (7.505, p < 0.001) underscore the magnitude

and significance of this effect. Notably, the associated f> value of 0.532 indicates a large effect
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size, consistent with the criteria established by Chin (2010), thereby positioning ERM maturity
not merely as an ancillary governance function, but as a core strategic capability within firms.

These results lend empirical weight to the conceptual framing of ERM as a dynamic
capability under the Resource-Based View (RBV). As theorized, organizations that develop
sophisticated risk management systems gain a competitive advantage by enhancing their ability
to sense, assess, and respond to uncertainties. This capability translates not only into financial
resilience—as reflected in metrics such as Return on Assets (ROA), Return on Equity (ROE),
and stock price appreciation—but also into improvements in softer, yet critical performance
indicators, such as innovation, customer loyalty, and employee satisfaction.

While the primary effect of ERM maturity was robust, the moderation analysis yielded a
more nuanced picture. The expectation that ERM’s impact on performance would be amplified
in high-risk industries (H2) was not supported; in fact, the direction of the moderation was
reversed. The relationship between ERM maturity and firm performance was significantly
stronger in low-risk industries (p =-0.417,t=2.911, p = 0.004). This counterintuitive result may
be interpreted through a lens of marginal utility. High-risk industries, such as financial services
and healthcare, often operate under stringent regulatory oversight and have historically invested
heavily in ERM systems. As such, additional ERM maturity may produce diminishing returns. In
contrast, firms in low-risk industries—where ERM adoption has historically lagged—may
experience a more pronounced benefit from maturing their risk capabilities, thus explaining the
observed effect.

The remaining moderation hypotheses—organizational complexity (H3) and board
engagement (H4)—did not reach statistical significance. While prior literature has emphasized

the theoretical importance of these factors in shaping ERM outcomes, the results suggest that
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their moderating influence may be context-dependent or obscured by other latent variables not
captured in this study. That said, board engagement did emerge as a significant predictor (p =
0.218,t=2.919, p = 0.004), highlighting the importance of governance leadership in shaping
firm outcomes. This reinforces the idea that the board’s direct involvement in risk oversight,
rather than its interaction with ERM maturity per se, serves as a vital lever of strategic alignment
and performance optimization.

5.3 Comparison of Firm Performance Modeling Approaches

One of the key methodological contributions of this study lies in its comparative analysis
of firm performance modeling approaches. Traditionally, research investigating the impact of
ERM maturity has predominantly treated firm performance as a unidimensional construct,
primarily operationalized through financial indicators. While this approach offers simplicity and
direct comparability, it risks neglecting important non-financial outcomes that reflect the broader
strategic value of risk management—such as innovation, stakeholder satisfaction, and
organizational resilience.

This study takes a more holistic approach by modeling firm performance as a second-
order construct composed of both financial and non-financial dimensions. Specifically, the
original model adopted a reflective—reflective structure, in which financial and non-financial
performance were modeled as separate first-order latent variables, both reflecting the
overarching construct of firm performance. This configuration allowed for a more integrated and
realistic representation of how ERM maturity contributes to multiple aspects of firm success.

To test the robustness of this modeling strategy, two alternate models were evaluated. In
the first alternate model (reflective—reflective), financial and non-financial performance were

treated as distinct constructs, and their effects on performance were aggregated in a reflective
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second-order structure. In the second alternate model (reflective—formative), these two
dimensions were modeled as formative indicators of overall firm performance. This approach
tested whether combining these components into a formative structure might yield a better
statistical or conceptual fit.

The findings were conclusive: while all three models confirmed the positive relationship
between ERM maturity and firm performance, neither alternate model outperformed the original
in terms of explanatory power, model fit, or theoretical alignment. In fact, the financial
performance indicators contributed marginally to the second-order constructs in both alternate
models, with very low factor loadings and non-significant weights—despite being conceptually
important. The original integrated model, on the other hand, demonstrated a strong balance
between theoretical soundness and statistical rigor. It maintained high levels of internal
consistency and validity, and avoided issues such as multicollinearity, thereby reinforcing its
suitability for capturing the multifaceted nature of performance.

These findings affirm that firm performance is inherently multidimensional and that
evaluating ERM’s impact requires models that reflect this complexity. Oversimplifying
performance metrics may obscure the full scope of value ERM brings to an organization,
especially in an era where stakeholders are increasingly attentive to non-financial indicators of
success. Thus, future research should continue to adopt comprehensive, second-order modeling
frameworks when analyzing strategic constructs like ERM, particularly when both tangible and
intangible performance outcomes are at play.

5.4 Contribution to the Literature
This study contributes to the evolving literature on ERM and firm performance in several

substantive ways. First, it addresses a notable gap in the empirical literature by incorporating
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non-financial performance indicators into the analysis. Prior studies, such as those by Hoyt and
Liebenberg (2011) and McShane et al. (2011), predominantly focused on financial metrics,
which, while important, provide an incomplete picture of organizational value. By including
measures of innovation, employee satisfaction, and customer loyalty, this study reflects a more
holistic view of performance aligned with contemporary stakeholder theory and ESG
(Environmental, Social, Governance) priorities.

Second, the study enriches the theoretical understanding of ERM as a dynamic capability,
drawing from the RBV, Agency Theory, and Contingency Theory. It advances RBV by
demonstrating that ERM maturity constitutes a rare, valuable, inimitable, and organizationally
embedded resource that can drive performance across diverse industries. Agency Theory is
supported by the finding that board engagement plays a direct role in shaping firm outcomes,
serving as a mechanism for aligning managerial and shareholder interests. Contingency Theory
is addressed through the inclusion of contextual moderators such as industry type and
organizational complexity, even though not all yielded significant effects—highlighting the
importance of fit between organizational context and ERM design.

Third, from a methodological standpoint, the use of Partial Least Squares Structural
Equation Modeling (PLS-SEM) to test complex moderation and second-order constructs
represents an advancement over traditional regression-based approaches. The rigorous
assessment of reliability, validity, and model fit enhances the credibility of the findings and
offers a template for future empirical work in this domain.

5.5 Practical Implications
While this study offers significant contributions, several limitations should be

acknowledged. First, the cross-sectional design limits causal inference. Although the structural
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model provides theoretical justification for directional relationships, the possibility of reverse
causality or omitted variable bias cannot be fully ruled out. Longitudinal studies tracking ERM
maturity and performance over time would strengthen the causal claims and shed light on
temporal dynamics. Second, the reliance on self-reported data introduces potential biases,
including social desirability and common method variance. While statistical remedies such as
Harman’s single factor test and variance inflation factors (VIF) were used to mitigate these
concerns, future research could benefit from triangulating survey responses with objective
performance data or case study analysis.

Third, the sample was limited to publicly listed firms in the United States. While this
enhances generalizability within that context, it restricts the applicability of findings to private
companies, non-profits, or firms in other geographic regions. Expanding the study to include
cross-national comparisons or sector-specific investigations (e.g., financial services vs.
manufacturing) would provide additional insights into how ERM functions across institutional
and regulatory contexts. Lastly, the non-significant findings for organizational complexity and
board engagement as moderators warrant further exploration. It is possible that these variables
exert their influence through mediating mechanisms or interact with other contextual factors.
Future studies might employ more granular measures or adopt qualitative methods to unpack
these dynamics.

5.5.1 Implications for Risk Professionals

For risk managers and ERM practitioners, these findings validate the importance of

continuing to refine and evolve ERM practices beyond regulatory compliance. The strong,

positive relationship between ERM maturity and firm performance suggests that well-structured
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risk management frameworks contribute to better resource allocation, strategic foresight, and
organizational agility.

Additionally, the study's insights into firm performance modeling highlight the
importance of measuring both financial and non-financial outcomes when assessing ERM’s
impact. Risk professionals should work closely with finance and strategy teams to develop
metrics that capture ERM’s influence on broader performance indicators such as innovation,
employee engagement, and customer retention. This approach ensures that ERM is recognized as
a contributor to value creation, rather than being confined to risk mitigation.

5.5.2 Implications for Boards of Directors

The findings regarding board engagement’s direct effect on firm performance highlight
the role of governance structures in driving positive outcomes. Although board engagement did
not significantly moderate the ERM-performance link, its significant direct effect on firm
performance suggests that boards play an important role in shaping overall governance quality
and accountability. Boards should take a proactive role in ensuring that ERM frameworks are
aligned with long-term corporate strategy. One way to achieve this is by fostering a risk-aware
culture within the organization, where ERM is viewed as an essential part of strategic planning
rather than a siloed function. This could involve establishing dedicated risk committees,
integrating ERM metrics into executive performance evaluations, and requiring periodic risk
assessments at the board level.

Furthermore, given that board engagement alone does not necessarily amplify ERM’s
impact, firms should explore whether specific board characteristics—such as risk expertise,

diversity, or meeting frequency—affect the effectiveness of ERM governance structures. Future
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governance reforms should emphasize these elements to strengthen the alignment between risk
oversight and firm performance.
5.5.3 Implications for Policymakers and Regulators

For policymakers and regulatory bodies, this study provides evidence that ERM maturity
enhances firm performance across multiple dimensions, including financial, operational, and
strategic outcomes. While regulatory mandates have traditionally focused on high-risk industries,
the study’s findings suggest that firms in low-risk sectors can also reap significant benefits from
structured ERM adoption.

Regulators might consider incentivizing ERM adoption through voluntary guidelines,
best practice frameworks, or reporting incentives that encourage firms across industries to
strengthen their risk management capabilities. Additionally, regulators could explore sector-
specific adaptations to ERM policies, recognizing that different industries may require tailored
approaches to optimizing risk governance.

5.5 Summary of Actionable Recommendations

Stakeholders Key Takeaways

Executives Treat ERM maturity as a value-generating capability, not just a compliance obligation.

Align ERM with corporate strategy for long-term benefits.

Risk Professionals ||Develop metrics that capture ERM’s impact on both financial and non-financial

performance, ensuring that ERM’s strategic value is well-documented.

Foster a risk-aware culture, integrate risk governance into strategic planning, and explore
Boards of Directors
whether board characteristics influence ERM effectiveness.

Consider incentivizing ERM adoption across industries, recognizing that even firms in
Policymakers
stable environments can derive significant performance gains.
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The practical implications of this study underscore the need for a more integrated,
strategic, and performance-oriented approach to ERM. Firms that proactively invest in ERM
maturity are likely to see benefits not just in mitigating risks, but in enhancing innovation,
stakeholder trust, and long-term competitiveness. Future discussions on ERM adoption should
move beyond regulatory necessity and focus on how organizations can leverage risk
management as a driver of growth, efficiency, and resilience.

5.6 Limitations and Directions for Future Research

While this study makes meaningful contributions to ERM research, it is important to
acknowledge its limitations, which pave the way for future research opportunities. Addressing
these limitations in subsequent studies will help refine our understanding of how ERM maturity
influences firm performance under different conditions and over time.

5.6.1 Methodological Limitations

One of the primary limitations of this study is its cross-sectional design, which captures a
single point in time rather than tracking changes in ERM maturity and firm performance over an
extended period. Given that risk management strategies evolve, and their benefits may take time
to materialize, a longitudinal study would be better suited to assess causality and temporal
effects. Future research should adopt time-series or panel data approaches to observe how ERM
maturity impacts performance across multiple years.

Another limitation is the focus on publicly traded firms in the U.S. The regulatory and
governance structures affecting ERM in public firms may differ significantly from those in
private companies, multinational organizations, or firms in different legal and cultural

environments. Future research should expand the scope to include private firms, non-U.S. firms,
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and industry-specific case studies to determine how regulatory environments and corporate
structures influence ERM effectiveness.
5.6.2 Theoretical Advancements

While this study confirmed the strong relationship between ERM maturity and firm
performance, the unexpected finding that ERM maturity has a stronger impact in low-risk
industries challenges prevailing assumptions. Traditional Contingency Theory suggests that
ERM should be more impactful in volatile and high-risk environments; however, the results
indicate that firms in stable industries may gain more from structured risk management. Future
research should investigate industry-specific ERM adoption patterns and determine why firms in
low-risk sectors experience greater benefits.

Another important theoretical contribution relates to Agency Theory and governance
structures. While board engagement did not moderate the ERM-performance relationship, it did
have a direct positive effect on firm performance. Future research should explore whether certain
board characteristics—such as the presence of risk committees, director expertise in risk
management, or diversity in board composition—enhance the effectiveness of ERM governance.

Expanding Performance Measurement Approaches

This study’s model comparison between a single-factor firm performance construct and a
disaggregated financial and non-financial performance construct revealed that separating these
dimensions enhances measurement reliability and interpretability. Future research should build
on this methodological insight by examining which specific financial and non-financial
indicators are most influenced by ERM maturity. For example, does ERM maturity have a

stronger impact on revenue stability, market valuation, or long-term innovation?
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Additionally, future studies could explore how ERM affects firm performance over
different time horizons. Financial outcomes, such as profitability and stock performance, may
take longer to materialize compared to non-financial outcomes, such as customer loyalty and
employee engagement. Longitudinal models could help capture these delayed effects and provide
a clearer picture of ERM’s long-term impact.

5.7 Conclusion

This study provides compelling empirical evidence that ERM maturity is a critical driver
of firm performance, reinforcing its role as a strategic resource rather than a mere compliance
requirement. The findings support the Resource-Based View (RBV) by demonstrating that ERM
maturity enhances a firm’s ability to navigate uncertainty, allocate resources efficiently, and gain
a competitive edge.

One of the most intriguing findings of this study is that ERM maturity has a stronger
impact in low-risk industries, challenging traditional risk management assumptions. This insight
underscores the need for firms across all sectors—not just those in high-risk environments—to
prioritize ERM development as a key organizational capability. The results also emphasize the
direct importance of board engagement in firm performance, calling for stronger governance
mechanisms to oversee ERM implementation. From a methodological perspective, this study
advances ERM research by demonstrating the importance of separating financial and non-
financial performance metrics when assessing the impact of ERM. The findings suggest that
treating firm performance as a multi-dimensional construct allows for a more precise evaluation
of how ERM maturity contributes to different aspects of organizational success.

Looking ahead, future research should adopt longitudinal designs, expand industry and

geographical coverage, and refine governance-related factors to better understand how ERM
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maturity evolves and interacts with firm performance over time. As businesses continue to
operate in increasingly complex and uncertain environments, the role of ERM as a value-
generating function will only become more critical. Strengthening ERM maturity should,
therefore, be viewed not just as a safeguard against risks, but as a strategic imperative for
sustainable competitive advantage.

e The study highlights several critical areas where further research is needed:

e More granular research should explore why ERM maturity appears to have stronger
effects in low-risk industries and whether this pattern holds across different firm sizes
and market structures.

e Future studies should investigate whether specific board characteristics (e.g., risk
expertise, diversity, meeting frequency) influence ERM effectiveness.

e Longitudinal research should assess whether ERM maturity delivers stronger
financial performance benefits over an extended period, capturing delayed but
significant returns.

e Future research should build upon this study’s methodological findings, consistently
treating financial and non-financial performance as distinct constructs to enhance the
validity of empirical assessments.

In sum, this study significantly advances ERM research by demonstrating its role as a
strategic resource, challenging conventional wisdom on industry risk effects, and refining
performance measurement methodologies. The findings have broad implications for scholars,
practitioners, and policymakers, emphasizing the need for industry-tailored ERM strategies,

enhanced board engagement, and improved methodological approaches to measuring firm
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performance. Future research should build upon these insights to further refine our understanding

of ERM’s role in driving sustainable competitive advantage.
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APPENDIX: SURVEY INSTRUMENT

ENTERPRISE RISK MANAGEMENT AND FIRM PERFORMANCE
Consent to Participate in a Research Study
Study Title: Enterprise Risk Management and Firm Performance

Principal Investigator: Muzaffar Urmanov, Doctoral Student

Faculty Chairs: Dr. Antonis Stylianou, Dr. Sungjune Park

Introduction
You are invited to participate in a research study about how enterprise risk management impacts

firm performance.

Purpose of the Study
The purpose of this study is to investigate the relationship between enterprise risk management
(ERM) maturity and firm performance. Specifically, the study aims to understand how ERM
practices influence financial and non-financial performance metrics while considering

organizational complexity, industry type, and board engagement as moderating factors.

Study Procedures
If you agree to participate, you will be asked to complete an online survey that should take
approximately 10-20 minutes. This survey will ask about your organization’s ERM practices,
performance outcomes (both financial and non-financial), organizational complexity, and related
factors. Please ensure that your responses reflect your organization’s practices and performance
as they were during 2024, as the study compares your responses to publicly available financial

data from that year.
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Voluntary Participation and Confidentiality
Participation is entirely voluntary, and you may withdraw from the study at any time without any
consequences. All responses will be confidential. No personally identifiable information will be
collected, and data will be reported in aggregate form to protect your privacy. The data collected
may be retained for future research purposes but will remain de-identified to ensure participant

confidentiality.

Risks and Benefits
There are no significant risks associated with participating in this study. While there are no direct
benefits to participants, your participation will contribute to advancing the understanding of how
enterprise risk management practices influence firm performance, helping organizations optimize

their risk management strategies.

Questions
If you have any questions about the study, please contact the principal investigator, Zaf
Urmanov, at murmanov(@charlotte.edu. You may also reach the Faculty Chairs, Dr. Antonis
Stylianou at astylian@charlotte.edu or Dr. Sungjune Park, at supark@charlotte.edu.
For questions about your rights as a research participant, please contact the Office of Research

Protections and Integrity at +1 (704) 687-1871 or uncc-irb@charlotte.edu.

Survey Instructions
Please respond to each question based on your experience in your organization. For each
statement, select your level of agreement using the provided scale. Ensure your responses reflect
your organization’s practices and performance as they were during 2024, to align with the

financial data used in the study.


mailto:uncc-irb@charlotte.edu
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Consent
By clicking on the arrow on the bottom right below, you confirm that you have read this

information, are voluntarily agreeing to participate, and are 18 years of age or older.
Survey

The survey questionnaire developed for this study aims to collect quantitative data from
risk professionals in publicly listed firms to examine the relationship between ERM maturity and
firm performance. Questions are carefully designed to measure the independent variable (ERM
Maturity), dependent variable (Firm Performance), moderating variables (Organizational
Complexity, Industry Type, Board Engagement), and control variables (Firm Size, Market
Volatility, Leverage). Where available, validated constructs have been adopted, and all items are
aligned with the quantitative cross-sectional research design. The survey instrument uses
validated constructs where available, ensuring alignment with prior research. Non-financial firm
performance metrics, emphasize innovation, reputation, and customer loyalty, as financial data
can be extracted from secondary sources. Moderating variables (e.g., organizational complexity
and industry type) leverage contingency theory, with items tailored to reflect real-world
complexities. All items are designed to facilitate cross-sectional analysis, capturing perceptions
from risk professionals across publicly listed firms. For screening and control variables,
simplicity and relevance are prioritized to ensure accurate identification of eligible respondents

while isolating the effects of ERM maturity on performance.
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Questions

Q1. Do you currently work for a publicly listed company in the United States?

Response Format: Yes/No

Q2. Are you directly involved in risk management activities within your organization?

Response Format: Yes/No

Q3. What is the name of the US publicly traded company where you currently work?
Your response to this question will remain strictly confidential. The information you provide will
be used for research purposes only, and neither you nor your company will be identified or
singled out in any way.

Response Format: Open Text

Q4. Please select the option that best describes your organization’s operations.
Response Format: Multiple Choice

(Cooper & Schindler, 2006)

Q5. What is your role within the organization?
Response Format: Multiple Choice

(Sax & Andersen, 2020)

Q6. How many years have you worked in risk management?
Response Format: Multiple Choice

(Lodico et al., 2006)
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Q7. What is your highest educational qualification?
Response Format: Multiple Choice

(Ho, 2006)

Q8. Risk management processes in our organization are fully integrated into strategic
decision-making.
Response Format: Likert Scale (1-5)

(Jabbour et al., 2025; Beasley et al., 2015)

Q9. Our ERM framework aligns with the COSO ERM framework or other internationally
recognized standards.

Response Format: Likert Scale (1-5)

(Perera, 2019; COSO, 2017)

Q10. The organization actively evaluates and updates its risk management processes to
address emerging risks.
Response Format: Likert Scale (1-5)

(Eichholz et al., 2024)

Q11. ERM practices are consistently implemented across all business units and levels of
management.
Response Format: Likert Scale (1-5)

(Jabbour et al., 2025; Beasley et al., 2015)

Q12. Risk management information is regularly shared with senior executives and the

board.
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Response Format: Likert Scale (1-5)

(Nahar & Azim, 2022; Beasley et al., 2015)

Q13. The organization monitors and measures the effectiveness of its ERM framework
regularly.
Response Format: Likert Scale (1-5)

(Annamalah et al., 2018)

Q14. ERM activities are proactive rather than reactive in identifying and mitigating risks.
Response Format: Likert Scale (1-5)

(Monazzam & Crawford, 2024)

Q15. Training and development programs related to ERM are conducted regularly for
employees.
Response Format: Likert Scale (1-5)

(Jabbour et al., 2025)

Q16. Our organization has a clearly defined risk appetite that guides decision-making.
Response Format: Likert Scale (1-5)

(COSO0, 2017)

Q17. Please indicate your organization’s current stage of ERM development.
Response Format: Likert Scale (1-5)

(Beasley et al., 2015)
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Q18. Please indicate which statement best describes your organization’s current stage of
ERM implementation.
Response Format: Multiple Choice

(Beasley et al., 2015)

Q19. What is the level of maturity of your organization’s risk management oversight?
Response Format: Likert Scale (1-5)

(Beasley et al., 2015)

Q20. Information about risks and mitigation strategies is communicated effectively
across all levels of the organization.
Response Format: Likert Scale (1-5)

(Sax & Andersen, 2020)

Q21. Our organization has a clear crisis management plan that is regularly updated and
tested.
Response Format: Likert Scale (1-5)

(COSO, 2017)

Q22. How would you describe the risk management culture at your organization?
Response Format: Likert Scale (1-5)

(Braumann, 2018; Beasley et al., 2015)

Q23. The organization is recognized as a leader in innovation within its industry.
Response Format: Likert Scale (1-5)

(Sethibe & Steyn, 2016)
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Q24. Customer loyalty has increased due to the organization’s ability to manage risks
effectively.
Response Format: Likert Scale (1-5)

(Karanja, 2017)

Q25. Our firm’s reputation for reliability and stability has improved as a result of risk
management practices.
Response Format: Likert Scale (1-5)

(Durst et al., 2024)

Q26. Employee satisfaction and retention rates have improved due to better
organizational risk management.
Response Format: Likert Scale (1-5)

(Liu & Wong-On-Wing, 2021)

Q27. Our organization consistently achieves or exceeds its strategic objectives.
Response Format: Likert Scale (1-5)

(Farrell & Gallagher, 2015)

Q28. Risk mitigation efforts have contributed to the organization’s adaptability in a
dynamic market environment.
Response Format: Likert Scale (1-5)

(Chen et al., 2020)



209

Q29. The organization operates in a high-risk industry (e.g., finance, energy, healthcare).
Response Format: Yes/No

(Khan et al., 2016)

Q30. Regulatory compliance requirements in our industry significantly shape our ERM
practices.
Response Format: Likert Scale (1-5)

(Han et al., 2017)

Q31. Market volatility in our industry necessitates frequent updates to risk management
frameworks.
Response Format: Likert Scale (1-5)

(Kwintana & Hanggraeni, 2023)

Q32. Please identify your firm’s industry based on the following choices.
Response Format: Categorical (SIC-based)

(Dalziel, 2007; Kile & Phillips, 2009)

Q33. Multiple layers of management complicate our firm's implementation of risk
management processes.
Response Format: Likert Scale (1-5)

(Beasley et al., 2015)

Q34. Our organization operates in multiple jurisdictions with varying regulatory

requirements.
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Response Format: Likert Scale (1-5)

(Florio & Leoni, 2017)

Q35. Coordination between business units for risk management activities is challenging
due to organizational complexity.
Response Format: Likert Scale (1-5)

(Mikes & Kaplan, 2014)

Q36. To what extent has the volume and complexity of risks increased for your
organization over the past five years?
Response Format: Likert Scale (1-5)

(Fraser et al., 2022)

Q37. To what extent are external parties (e.g., investors, rating agencies) applying
pressure on senior executives to provide more information about risks?
Response Format: Likert Scale (1-5)

(Fraser et al., 2022)

Q38. To what extent has your organization faced a significant operational surprise in the
last 5 years?
Response Format: Likert Scale (1-5)

(Farrell & Gallagher, 2019)

Q39. The competitive intensity in our industry has increased the importance of risk

management as a strategic function.
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Response Format: Likert Scale (1-5)

(Agarwal & Ansell, 2016)

Q40. The board actively reviews and approves the organization’s risk management
strategies.
Response Format: Likert Scale (1-5)

(Sax & Andersen, 2020; Beasley et al., 2015)

Q41. Regular updates on risk management practices are presented to the board.
Response Format: Likert Scale (1-5)

(Beasley et al., 2015)

Q42. The board provides constructive feedback and guidance on ERM-related matters.
Response Format: Likert Scale (1-5)

(Sax & Andersen, 2020; Beasley et al., 2015)

Q43. There is a designated board committee responsible for overseeing risk management
activities.
Response Format: Yes/No

(Beasley et al., 2015)

Q44. Has the board of directors assigned formal responsibility for overseeing
management’s risk assessment and risk management processes?
Response Format: Yes/No

(Beasley et al., 2015)
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Q45. Does management provide a formal report describing the entity’s top risk exposures
to a board committee or the full board at least annually?
Response Format: Yes/No

(Beasley et al., 2015)

Q46. Does the full board review and discuss the top risk exposures facing the
organization?
Response Format: Yes/No

(Beasley et al., 2015)

Q47. To what extent has the board of directors asked for increased senior executive
involvement in risk oversight?
Response Format: Likert Scale (1-5)

(Beasley et al., 2015)

Q48. To what extent has your organization articulated its appetite for tolerance of risks in
the context of strategic planning?
Response Format: Likert Scale (1-5)

(COSO0, 2017)

Q49. The board demonstrates a high level of understanding and commitment to risk
governance.
Response Format: Likert Scale (1-5)

(Sax & Andersen, 2020; Beasley et al., 2015)



Q50. Is your organization classified as a large-cap company?

Response Format: Yes/No

Q51. Does the organization have more than 5,000 employees?

Response Format: Yes/No

Q52. Does the organization operate in multiple countries with a global customer base?
Response Format: Yes/No

(Fraser et al., 2022)

QS53. The organization operates in a market characterized by frequent economic
fluctuations.
Response Format: Likert Scale (1-5)

(Kile & Phillips, 2009)

Q54. The industry faces rapid changes in technology, consumer preferences, or
competition.
Response Format: Likert Scale (1-5)

(Olsson et al., 2000)

Q55. Political and regulatory instability in key markets affects the organization’s risk
profile.
Response Format: Likert Scale (1-5)

(Han et al., 2017)
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Q56. Does the organization have a debt-to-equity ratio exceeding 1.0?
Response Format: Yes/No

(Financial Leverage Indicator)

Q57. Does debt financing constitute a significant portion of the organization’s capital
structure?
Response Format: Yes/No

(Franke & Sarstedt, 2019)

Q58. Does the organization actively manage financial risks arising from its leverage
position?
Response Format: Yes/No

(Annamalah et al., 2018)

Q59. How would you assess the influence of your organization's ERM maturity on its
overall performance?
Response Format: Likert Scale (1-5)

(Farrell & Gallagher, 2015)

Q60. To what extent does ERM maturity contribute to your organization’s decision-
making process?
Response Format: Likert Scale (1-5)

(Farrell & Gallagher, 2019)

Q61. How do you perceive the relationship between your organization’s risk culture and

its overall performance?
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Response Format: Likert Scale (1-5)

(Lam, 2017)

Q62. How strongly do you believe that your organization’s risk culture impacts decision-
making processes?
Response Format: Likert Scale (1-5)

(Braumann, 2018)

Q63. How involved is your organization’s board in overseeing risk management
activities?
Response Format: Likert Scale (1-5)

(Sax & Andersen, 2020)

Q64. How does your organization's complexity (e.g., divisions, geographic spread,
product diversification) influence the effectiveness of its ERM practices?
Response Format: Likert Scale (1-5)

(Mikes & Kaplan, 2014)

Q65. How effective do you think your organization’s ERM systems are at mitigating the
impact of market volatility on performance?
Response Format: Likert Scale (1-5)

(Kwintana & Hanggraeni, 2023)

Q66. To what extent do you believe risk management practices in your organization

support or hinder innovation?
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Response Format: Likert Scale (1-5)

(Chen et al., 2020)

Q67. To what extent do you believe the type of industry your organization operates in
impacts the effectiveness of its ERM practices and performance outcomes?
Response Format: Likert Scale (1-5)

(Dalziel, 2007; Han et al., 2017)

Q68. Please enter your unique Prolific ID below.
Response Format: Open Text

(Participant Tracking — Confidential)
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