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Abstract

Purpose — Despite the growing emphasis on sustainability and the need to manage environmental, social, and
governance (ESG) risks, the direct relationship between enterprise risk management (ERM) and green growth
(GG) has not been investigated. This study seeks to fill this gap by examining the effect of ERM on the GG of oil
and gas (O&G) companies in Malaysia.

Design/methodology/approach — The study used panel data regression models to analyze panel data from
2012 to 2021. For computing GG, we adapted the Organization for Economic Cooperation and Development’s
(OECD) GG framework. ERM is computed using COSO and WBCSD guidelines for ESG-related risks. Weighted
content analysis is used to measure ERM and GG

Findings — The findings derived from the content and descriptive statistics analyses indicate a consistent and
ongoing rise in the adoption of ERM practices over time. However, some companies are still in the initial stages
of incorporating ERM to address ESG risks. The study’s findings unequivocally establish a substantial and
positive relationship between ERM and GG. ERM drives GG by significantly influencing its environmental and
resource productivity dimensions. The study further reveals that the impact of ERM on economic opportunities
and policy responses, as well as the natural asset base, is statistically significant, albeit with relatively lower
coefficient values.

Practical implications — To enhance the legitimacy of organizations and foster positive stakeholder
relationships, regulators, governments, and policymakers should actively promote the adoption of ERM
standards that specifically address ESG risks, as outlined by COSO and WBCSD. This strategic alignment with
risk management practices will ultimately contribute to improving green growth for organizations.
Originality/value — To the best of the authors’ knowledge, this is the first study examining ERM’s effect on
GG. The study adds to the existing literature by focusing on ERM’s role in a company’s GG. It clarifies ERM’s
significant effect on diminishing emerging ESG risks and advancing GG

Keywords Enterprise risk management, Green growth, Environmental performance, Stakeholder theory
Paper type Research paper

1. Introduction

Since the 21st century, shifts in climate change, rising globalization, and environmental

degradation have increased stakeholders’ concerns regarding corporate activities that lead to

notable environmental, social, and governance (ESG) risks (Sharma and Kumar, 2023). These
human-generated risks and depletion of resources are the main issues facing the |
contemporary world today (Vlek and Keren, 1992; Shah et al, 2022b). The growing

curiosity of investors and global awareness regarding ESG risks are compelling firms to
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focus on managing these risks. Moreover, stakeholders expect the businesses to prioritize
these fronts and implement appropriate mitigation measures (Aydogmus et al, 2022).
Consequently, organizations employ enterprise risk management (ERM) frameworks to cope
with ESG risks. The Committee of Sponsoring Organizations of the Treadway Commission
(COSO, 2013, p. 4) defines ERM as “the culture, capabilities, and practices, integrated with
strategy-setting and its performance, that organizations rely on to manage visk in creating,
preserving, and realizing value” (COSO, 2013). Sarkis (2006) suggests that companies adopt
ERM to address emerging perils and core management concerns. Rating agencies are now
considering ERM in the rating process as an indicator of good management (Hoyt and
Liebenberg, 2011). Thus, organizations are increasingly favoring ERM programs and
establishing ERM units to overcome emerging challenges (Kuo et al, 2021). Furthermore,
regulators and governance bodies are motivating firms to enhance their risk-control systems
by adopting a holistic risk management approach (Chairani and Siregar, 2021).

The Global Risk Report (2022) by the World Economic Forum brought attention to the
potential hindrance of ESG risk factors on both businesses’ financial and non-financial
performance. The report revealed a continued prevalence of dominant ESG risks,
encompassing natural disasters, water scarcity, climate change, health and safety
concerns, labor-management issues, demographic risks, financial instability, and tax
transparency, which are projected to persist until 2030. These risks are interconnected and
could lead firms to financial and non-financial losses (Soomro and Lai, 2017; Chairani and
Siregar, 2021). Enterprises are therefore encouraged to implement ERM to manage ESG perils
(Shah et al, 2022b) and enhance green growth (GG) (Lai ef al, 2021).

ERM enhances an organization’s ability to navigate uncertainties and achieve its
objectives by effectively managing emerging risks (Shad et al, 2019). Besides, ERM helps
allocate resources based on a company’s risk profile. Scholars have examined ERM’s
influence on firm performance from different perspectives. Indeed, studies have examined the
effect of ERM on financial performance in developed and developing economies (McShane
et al, 2011; Shad and Lai, 2015; Lai and Shad, 2017; Anton, 2018; Anton and Nucu, 2020
Chairani and Siregar, 2021); however, there is a dearth of studies relating it to GG (Lai et al.,
2021). Although the effects of ERM and the board risk committee on environmental
performance have been documented (Al-Nimer et al,, 2021; Villiers et al., 2022), their effect on
GG remains under-investigated (Dobler et al, 2014). This study attempts to fill this research
gap by empirically investigating the impact of ERM on a firm’s GG. This study may clarify
ERM's role in GG to the benefit of academics, practitioners and policymakers.

GG s an emerging concept that was developed as a response to environmental degradation
and climate change. It drew significant attention after evolving as a central theme at the Rio
Conference on Sustainable Development in 2012 (Hickel and Kallis, 2020). According to Antal
and Van Den Bergh (2016), GG entails attaining environmental and financial goals by
decoupling ecological pressures from the aggregate output at an adequate rate. It resembles a
“win-win situation” because it enhances enterprises’ ecological as well as economic
performance. For instance, organizations use greener resources to generate less pollution,
and the reduced waste products can minimize the cost of capital and provide tax incentives
(Sharfman and Fernando, 2008). Tax benefits can be obtained by properly disposing of the
product; for example, returning a lead battery for recycling instead of sending it to a landfill
(Porter and van der Linde, 1995). It captures sustainable development perspectives, suggesting
that organizations can increase economic performance and protect the environment through
technological innovation, institutional adaptation, and super-industrialization (Picou and
Marshall, 2002). Economic growth depends on the utilization of natural resources; it leads to
resource depletion and is recognized as unsustainable (Fernandes et al, 2021). Therefore,
economies may employ green products or processes to increase their GG and preserve their
resources without compromising the natural environment.



The susceptibility of Malaysia to various ESG risks, including “human-made
environmental damage, employment-livelihood crisis, prolonged economic stagnation,
depletion of strategic resources, and debt crisis” has been highlighted by the World
Economic Forum (GRR, 2022). Like other countries, Malaysia struggles to balance economic
growth and GG. As a result, Malaysia significantly contributes to climate change and
environmental degradation (Guo ef al., 2020). This study focuses on the Malaysian oil and gas
(O&QG) industry, which is vulnerable to both financial and non-financial risks (Shad et al,
2020). O&G activities leading to ESG issues have been criticized for its production processes,
which have negative social and environmental impacts. Although technological
advancements have improved the O&G production process, operational loopholes continue
to harm society and the environment on a large scale (Johnston ef @/, 2019). This has a long-
term impact on air, soil, water, and public health, ultimately leading to lower GG. Mahmood
et al., 2020). Given these factors, we propose ERM as a tool to help O&G companies manage
risks and improve GG.

This study offers a pioneering examination of the influence of ERM on GG, providing a
comprehensive assessment. Employing a multi-theoretical framework, it aims to make a
valuable contribution to the existing literature on ERM and its implications for GG. This
study contributes to the existing literature in several ways. Firstly, we address a significant
gap in the literature by examining the impact of ERM solely focused on ESG risks on firms’
GG. Previous studies primarily focused on the impact of ERM on financial performance,
except for Lai et al (2021), who conceptualized the nexus between ERM, sustainability
practices, and GG. However, more conceptualization is needed, necessitating further attention
to the impact of ERM on GG. Our findings support the hypothesis that ERM enhances GG by
effectively managing ESG risks. Secondly, our study expands our understanding of the
nature and impact of GG by explicitly quantifying the effects of ERM across its three
dimensions: environmental and resource productivity (ERP), economic opportunities and
policy responses (EOPR), and natural asset base (NAB). This empirical analysis enhances our
knowledge and insights into the interplay between ERM and the various dimensions of GG.
The findings of our study demonstrate a substantial impact of ERM on the dimensions of GG.
Notably, the coefficient values indicate that ERM exerts a particularly strong influence on
ERP compared to EOPR and NAB. These findings provide empirical evidence on how
investors perceive the complex relationship between GG and ERM when an enterprise
depicts positive GG with high emissions or vice versa. Thirdly, Shah et a/. (2022b) produced a
novel ERM index for addressing ESG risks. We adapt and empirically validate their index
about a firm’s GG. Fourthly, based on the Organization for Economic Co-operation and
Development’s (OECD) guidelines, the study offers a self-made index for the computation of
GG at the firm level. Lastly, the study integrates legitimacy, ecological modernization, and
stakeholder theories to demonstrate the intertwined relationship between ERM and GG.

The remainder of the paper is organized as follows. Section 2 presents the literature
review, theoretical discussion, and hypothesis postulation. Section 3 describes the
methodology, model specification, and measurement of variables. Results are summarized
in Section 4, including those of descriptive statistics, correlation analysis, regression analysis,
robustness tests and heterogeneity analysis. Finally, Section 5 discusses the conclusion and
provides implications and future directions.

2. Literature review and hypothesis development

2.1 ERM

ERM is a strategic process that enables organizations to manage risks and seize opportunities
aligned with their strategic objectives (Laiand Shad, 2017). The adoption of ERM strengthens
risk governance and assists management in identifying and addressing risks across the
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entire organization (Malik ef al, 2020). It is considered a strategic approach that evaluates
risks and opportunities while aligning ESG perspectives with a company’s overall strategy
(Manab and Aziz, 2019). The implementation of ERM facilitates effective risk management
within predetermined risk appetite limits, leading to improved firm performance (Adam et al.,
2021). Additionally, ERM acts as a valuable tool for management, enabling them to identify
and prioritize risks effectively. Simultaneously, it assists corporations in developing and
implementing strategies that protect them from a range of risks, including those related to
safety, environment, reputation, compliance, society, community, and the economy (Fraser
etal.,2022). Manab and Aziz (2019) indicate that ERM aids firms by accurately estimating the
probability of future threats and increases its capacity to enhance performance. Companies
that effectively implement ERM can not only protect the environment but also maximize their
GG potential (Kuo ef al., 2021).

Recognizing the significant impact of ESG risks on businesses and the subsequent high
operational costs involved (Kuo ef al, 2021), it becomes crucial to incorporate ESG aspects
within the ERM framework, particularly in the energy sector. This sector, being globally
integrated and risk-sensitive, necessitates a comprehensive approach to address ESG risks
(Jonek-Kowalska, 2019). By implementing ERM with a specific focus on ecological risks,
organizations can establish a harmonious relationship between economic development and
environmental performance (Picou and Marshall, 2002). In line with this, Valinejad and
Rahmani (2018) emphasize the importance of integrating ERM to effectively promote
sustainable development and address ESG risks. This proactive approach allows companies
to mitigate the potential negative impacts on sustainability and align their operations with
responsible and ethical practices. Moreover, Sarkis (2006) suggests that organizations should
adopt ERM as a strategic approach to minimize environmental impacts and enhance their GG
initiatives. By doing so, companies can optimize their environmental performance while
pursuing sustainable and responsible business practices.

226G

In light of the economic downturn and ecological degradation, businesses are reevaluating
their development strategies, while policymakers actively promote GG to simultaneously
boost economic performance and safeguard the environment from contamination and
jeopardy. Failure to consider GG could result in detrimental consequences such as increased
carbon emissions, pollution, biodiversity loss, and water scarcity (Ogola, 2022). Although GG
gained prominence in the 2010s, it still remains an area of ongoing research, especially at the
organizational level. Its significance heightened with the introduction of the United Nations’
SDGs, emphasizing the transformation of financial growth into GG. Despite, GG is primarily
studied at the macro-level. Companies’ contributions toward GG at the micro-level have not
been adequately studied (Heindl and Loschel, 2015; Tunji-Olayeni et al., 2018; Lai et al, 2021).

Hajar et al. (2020) (p.1) define GG as “a low-carbon, climate-compatible development
centered around growing the economy while improving the wellbeing of the society, the
environment, and the ecosystem.” Furthermore, the OECD (p.9) advocates GG as a concept
“fostering economic growth and development while ensuring that the natural assets continue
to provide the resources and environmental services on which our well-being relies. To do
this, it must catalyze investment and innovation which will underpin sustained growth and
give rise to new economic opportunities” (OECD, 2011).

The continuance of business operations for the sake of economic growth is a severe threat
to GG (OECD, 2011). Consequently, organizations adopt practices that not only fulfill their
financial growth objectives but also align with environmental protection and the sustainable
utilization of resources. In this regard, ERM and sustainability frameworks are the dominant
tools leading companies toward GG (Lai ef @/, 2021). Many organizations have implemented



ERM to address ecological issues and prioritize GG as a core management concern (Sarkis,
2006). ERM, particularly when designed to specifically address ESG risks, has the potential to
reduce the likelihood of systematic risks and contribute to a firm’s GG (COSO and WBCSD,
2018). Additionally, it protects businesses from financial risks and operational catastrophes
that harm society and the environment (Shah ef al, 2022b).

2.3 Theoretical framework and hypothesis development

Due to the complex and multifaceted nature of ESG risks, as well as the limited empirical
research on the connection between ERM and GG, no single theoretical framework can
comprehensively elucidate the impact of ERM on firm GG. Considering this, our study takes a
multi-theoretical approach to construct our arguments by incorporating various
perspectives. Specifically, we leverage legitimacy theory, ecological modernization theory,
and stakeholder theory to provide a comprehensive analysis of the relationship between ERM
and GG.

In accordance with legitimacy theory, business organizations need to adhere to practices
that meet the expectations of both stakeholders and institutions to maintain their credibility.
Consequently, companies implicated in ecological degradation are expected to undertake
legitimate actions (Wellalage and Kumar, 2021). In the context of ERM and GG, organizations
that effectively manage ESG risks through comprehensive risk management practices are
likely to enhance their legitimacy and reputation among stakeholders. Thus, companies may
adopt ERM to achieve legitimacy and enhance GG (Aziz et al, 2015). This can help to prevent
negative impacts on the environment, align the organization with societal demand for
environmentally friendly practices and products, and enhance the organization’s legitimacy
in the eyes of stakeholders. Enhanced legitimacy, in turn, can lead to a range of positive
outcomes for organizations, including easy access to the capital market, increased customer
loyalty, and enhanced stakeholder trust (Ali Shah et al, 2024). These benefits create a
conducive environment for organizations to pursue GG initiatives and capitalize on emerging
opportunities in the sustainable marketplace. Therefore, adopting and implementing ERM
practices to maintain legitimacy can serve as a viable approach to enhance GG.

Ecological modernization theory, which emerged in response to the environmental
degradation resulting from inadequate ecological management, provides a theoretical
framework to understand the relationship between ERM and GG. This theory recognizes the
need for risk management practices to mitigate negative ecological externalities and
emphasizes the trade-off between economic and environmental performance (Cohen, 1997,
1998). Organizations facing emerging perils can establish amicable connections between
financial performance and GG by implementing risk management practices (Picou and
Marshall, 2002). Besides, the avoidance of ERM will pose a challenge to the firm’s GG due to
the interconnected characteristics of risks. Thus, ERM implementation could assist
organizations in managing risks (Chairani and Siregar, 2021) and increasing GG (Raharjo
and Hasnawati, 2022). Through the lens of ecological modernization theory, it can be
predicted that ERM implementation will contribute to the enhancement of GG by effectively
managing and mitigating the ESG risks that pose challenges to sustainable development.

Additionally, stakeholder theory propagates to establishment of good relationships with
broad stakeholders. Freeman asserts that organizations are responsible for maintaining
relations with stakeholders, including government, society, environmentalists, agencies, and
consumers (Jarboui et al., 2022). These stakeholders, driven by their diverse interests, demand
improved GG from businesses (Villiers et al,, 2022). As GG becomes increasingly linked to
financial outcomes, shareholders also recognize the importance of integrating environmental
considerations into their investment decisions. One of the approaches to meet stakeholders’
demands for enhanced GG is to overcome ESG risks. This can be achieved with the ERM
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implementation. Thus, the theory provides a base for ERM implementation to manage ESG
risks that impede firms’ GG. Dobler et al. (2014) mention that ERM engagement is beneficial
for a firm’s economic prosperity and GG. Similarly, Cai et al (2016) recommend that
businesses pursue risk management practices to reduce firm risk and increase GG. Shad et al.
(2019) highlight the role of ERM in addressing the concerns of stakeholders, strengthening
the risk control environment, and leading to more GG (Lai et al, 2021). In this context,
organizations should emphasize ERM to manage ESG risks and foster GG, which is essential
for the community’s wellbeing and sustainable development. Thus, the lens of stakeholder
theory underscores the cruciality of ERM implementation in fostering positive relationships
with stakeholders, managing ESG risks, and enhancing GG.

Previous literature has theorized a positive relationship between ERM and GG (Lai et al,
2021; Raharjo and Hasnawati, 2022). This positive effect has been established because ESG
risks can be effectively managed through ERM implementation (Al-Nimer et al, 2021).
Settembre-Blundo et al (2021) explain that ERM reduces the probability of risks that are
detrimental to society and the environment. Thus, the execution of ERM is imperative for
diagnosing and better understanding emerging risks (Kas'yanov et al, 2018). According to
Settembre-Blundo et al (2021), ERM minimizes ecological criticalities and improves GG. A
related study argues that ERM implementation is advantageous to enhance GG (Sarkis, 2006).
Renowned practitioners have urged ERM implementation as a proactive approach to managing
financial and ESG risks (COSO and WBCSD, 2018) and increasing a firm’s GG. Villiers et al
(2022) suggest that ERM procedures effectively manage ecological risks and increase the firm'’s
GG. Given the aforementioned theoretical and empirical discussion on the usefulness of ERM
and its relationship with GG and its dimensions, we test the following hypotheses:

HI. ERM has a significant positive impact on GG.
H2. ERM has a significant positive impact on ERP.
H3. ERM has a significant positive impact on EOPR.
H4. ERM has a significant positive impact on NAB.

3. Methodology

3.1 Research sample

Notably, the O&G industry is the riskiest in terms of exacerbating the natural environment
(Shah et al., 2022b). Its operations have both positive and negative effects on the economic and
environmental performance, thereby posing considerable risks to stakeholders. Particularly,
this study focuses on the Malaysian O&G industry due to its prominent global position, being
the world’s third-largest exporter of liquefied natural gas and the second-largest O&G
producer in Southeast Asia (Shad ef al, 2020). Beyond its core business, this industry
strengthens environmental regulations and frameworks by advocating for green
technologies and conservation practices essential for advancing the sustainability agenda.
Hence, this study targeted publicly listed Malaysian O&G companies. We used census
sampling to analyze all 30 firms listed on Bursa Malaysia. Census sampling eliminates
ambiguity and errors in data, as it considers each element of the population for analysis
(Singh and Masuku, 2014). The data collection period spanned ten years, from 2012 to 2021.
We chose 2012 as the starting year for our study because this was the year when publicly
listed companies in Malaysia were required to implement risk management practices to
mitigate sustainability-related risks, as outlined in the Malaysian Code of Corporate
Governance (Aziz et al., 2015). Annual and sustainability reports were the primary sources of
data for our study.



3.2 Variables’ measurement

3.2.1 Independent variable. In our study, the independent variable is ERM implementation.
Prior studies have applied various methods to measure ERM. For instance, Shad et al. (2022)
source annual reports and perform content analysis using five levels to determine a
company’s ERM implementation. Beasley et al. (2005) measure ERM using survey-based
methods. Moreover, some studies have produced ERM indexes (Gordon et al,, 2009; Monda
and Giorgino, 2013). For instance, Shah et al. (2022b) proposed an ERM index by integrating
ESG elements into the risk governance framework based on the recommendations given by
COSO and World Business Council for Sustainable Development (WBCSD). Our study
follows the same ESG risk management guidelines and adapts Shah et al. (2022b) ERM
measurement.

The guidelines by COSO and WBCSD (2018) focus on ESG risks and opportunities for
mainstream businesses and other organizations worldwide. The main purpose is to improve
organizations’ resilience as they increasingly confront the prevalence and severity of ESG
risks, ranging from climate change to product safety recalls. Prior studies have highly
recommended content analysis. According to Landrum and Ohsowski (2018), (p. 5), content
analysis is “a type of textual analysis that studies the messages or characteristics of a text to
interpret meaning.” This technique is significant in measuring and analyzing an entity’s
position and trends in disclosure (Guthrie et al, 2004). Indeed, numerous studies have favored
the weighted content analysis technique (Shad et al, 2019; Hamad et al., 2020, 2022) because
researchers can easily quantify the meaning of certain words or concepts. Similar to Shad
et al (2022), this study also explores textual words using keywords and converts them into
quantitative data.

In the weighted content analysis, each dimensional element is coded with scores of “0” or
“1.” If the element of ERM is neither practiced nor reported in a company’s annual reports, it is
coded with a score of “0.” If a company disclosed information on the elements of ERM, it was
scored as “1.” After coding the elements, the scores given (X) to the elements are summed up
and divided by the total number of elements (N) to obtain the level of ERM. Mathematically,
the ERM value is identified by the following equation:

X

_ 22X
ERM = &

where,
X = score of 0 or 1 as mentioned above;
N = the total score of ERM element disclosed (i.e. 38)

ERM value ranges between 0 and 1. The value of 0 indicates a null ERM while the value of 1
indicates a full ERM. The elements of ERM are given in the Appendix section.

3.2.2 Dependent variable. The dependent variable is GG. The OECD (2017) has presented a
comprehensive framework for GG, consisting of five interconnected dimensions: (1)
“environmental and resource productivity,” (2) “natural asset base,” (3) “environmental
dimension of quality of life,” (4) “economic opportunities and policy responses,” and (5) “socio-
economic context.” However, this framework is primarily designed for assessing GG at the
macro-level and may not be directly applicable for measuring GG at the firm-level, as the
elements of GG are often not reported by individual companies. To examine GG at the firm
level, we have developed an index based on the guidelines provided by the OECD. We have
extracted the relevant elements from dimensions 1 and 3 of the OECD framework and
combined them into a single dimension called “environmental and resource productivity”
(ERP). We have excluded the fifth dimension of the OECD framework, as its elements such as
population age, life expectancy at birth, and real GDP per capita, are not directly applicable to
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Table 1.
Measurement index for
the green growth

GG at the firm level. Hence, our proposed GG index comprises three dimensions: (1)
environmental and resource productivity (ERP), (2) economic opportunities and policy
responses (EOPR), and (3) natural asset base (NAB). We have transformed the relevant GG
indicators into firm-level practices, which are included in the GG index. Table 1 provides the
relevant details.

The elements included in the GG index share similarities with the concept of “networking”
as they are interconnected. These GG elements should encompass economic, social, and
ecological aspects since company operations are intertwined with these issues. Therefore, we
have merged these indicators to provide a comprehensive perspective of GG, which reflects
both financial and social benefits.

The first dimension, ERP, consists of six essential elements that offer a comprehensive
understanding of GG. The first five elements (reducing CO2 emissions, designing green
products, consuming renewable energies, eco-innovation, and recycling waste) showcase the
company’s environmental conservation efforts. These indicators measure how efficiently
economic activities, including production and consumption, utilize energy, natural resources,
and environmental services. The sixth element (health and safety) is linked to the social
aspect, highlighting the organization’s commitment to supporting the well-being of its
employees. This indicator illustrates the connection between the environmental risks, the
overall quality of life, and well-being of individuals or workers.

The second dimension, EOPR, comprises six elements that capture the financial
expenditures and benefits associated with GG. Companies that invest in research and
development, knowledge-sharing sessions, environmental protection, innovation practices,
and register environmental-related patents are likely to enhance their GG. Additionally, a
reduction in environment-related taxes signifies a proactive approach to GG. These
indicators focus on measuring the economic benefits that come with GG, such as markets for
environmentally friendly products and the employment opportunities companies create.

Dimension (D) No Proxy elements

Dimension 1 GG-1 Reduction in company’s greenhouse gas emissions
Environmental and Resource GG-2 Company’s engagement in designing products to reduce
Productivity (ERP) energy consumption

GG-3 Company’s engagement in the utilization of renewable energy
sources instead of conventional energy sources

GG4 Company’s engagement in eco-innovation

GG-5 Company’s engagement in the recycling of waste and reuse

materials
GG-6 Company’s engagement in improving employees’ health and
safety
Dimension 2 GG-7 Company’s investment in R & D related to the environment
Economic Opportunities and GG-8 The company registers environmental-related patent
Policy Responses (EOPR) applications under Patent Cooperation Treaty

GG9 Company’s investment in environmental protection

GG-10  Company’s investment in environmental innovation practices

GG-11  Reduction in the company’s environmental-related taxes

GG-12  Company’s engagement in training and knowledge sessions
related to the environment

Dimension 3 GG-13  Company’s engagement in the recycling of water
Natural Asset Base (NAB) GG-14  Company’s engagement in forestation/plantation
GG-15  Company’s engagement in biodiversity and ecosystem
practices

Source(s): Authors own work




Firms track policy actions taken to facilitate the transition towards GG and eliminate
obstacles, such as environmental taxes, and innovation policies. Moreover, companies use
these indicators to evaluate how effective the policies are in promoting GG.

The third dimension, NAB, includes three crucial elements: water recycling, forestation/
plantation, and biodiversity. These indicators in NAB show if the “natural asset base” is being
maintained within sustainable limits in terms of quantity, quality, and value. Their main
purpose is to identify risks to future growth that may come from a decreasing or damaged
natural asset base. To assess progress in this area, companies can monitor the number of
natural resources and other environmental assets, as well as the provision of environmental
services. Companies heavily rely on NAB to foster GG. The extraction and utilization of
resources, such as oil and gas, can impact the well-being of mammals and aquatic vertebrates.
Therefore, adhering to the elements of NAB can contribute to the enhancement of GG.
Adopting a proactive approach toward NAB can guide firms toward achieving GG.

The relevance of the aforementioned dimensions and elements to the GG index has been
validated by industry and academic experts. Literature suggests employing three to ten
experts to validate the proposed index or questionnaires (Rubio et al, 2003). However, the
exact number of experts depends on the researchers (Rubio ef al., 2003). In this study, two
industry experts from the O&G industry and two academic experts are employed to validate
the GG index. The two industry experts are General Managers in their respective
organizations. The academic experts include a Professor and an Associate Professor from the
related field. The four experts reviewed and validated the dimensions and elements of the GG
index and provided suggestions to ensure the reflection of GG at the firm level. Finally, the
GG index retained three dimensions and 15 elements.

GG is computed using a weighted content analysis of its annual report. The three coding
options of “2,” “1,” and “0” are used to measure GG. A score of “2” is assigned to an element of
GG if it is fully disclosed in detail with figures, tables, or numbers; a score of “1” is assigned if
the element of GG is generally disclosed without details; a score of “0” is assigned if the
element of GG has not been disclosed in the report. The content analysis was conducted using
a coding technique with the options “2”, “1” and “0,” and this method has been used in
previous studies (Shad et al, 2020; Hamad et al, 2022). The GG score of a company is
computed using ratio of total score of elements disclosed (X) over the maximum score of
disclosed items (N). Mathematically, the value of GG is obtained using the following equation:

Green Growth (GG) = TX
where,

X = score of 2, 1 or 0 as mentioned above;

N = the total score of GG element disclosed (i.e. 30)

Content analysis has gained prominence in academia but has a subjectivity bias, which can
occur in data collection and coding. To overcome such limitations and ensure the coding
reliability, we followed Hamad ef al (2023) and collected data by two authors. After
individually reading each report, both authors extracted and coded the data. The scores are
compared to check for significant differences and adjustments are made accordingly. Later,
we followed Gunawan ef al (2020) and reviewed the data by two more researchers. They
randomly picked 10 years of data from three companies (10% of our firm-year observations)
and searched the elements in the annual reports. Both techniques ensure the coding reliability
applied to extract information from the annual reports (Gunawan et al, 2020; Hamad et al,
2023). To guarantee the reliability of the coding technique, we conduct an inter-rater reliability
test, “Krippendorff’s alpha,” as an additional measure. The coefficient values of 0.907 and 0.937
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confirm the inter-rater reliability and consistency of the ERM and GG scores, respectively. The
high coefficient demonstrates that the scores are highly consistent and trustworthy.

3.2.3 Control variables. Although the effect of control variables remains constant in the
regression analysis, including them in the model is important for minimal confounding and
extraneous impact of other variables. Without control variables, the results might be skewed
and unfair and indicate experimental manipulation. Based on the previous literature on ERM
and ecological performance, this study uses the following five control variables: return on
asset (ROA) (Anton, 2018; Shad et al., 2022), firm size (Chairani and Siregar, 2021), firm age
(Shad et al., 2022), sustainability committee, and leverage (Nguyen and Vo, 2020). ROA can be
an influential factor in GG (Walls ef al., 2012) because companies with enhanced profitability
might have a high capacity to bear costs associated with environmental practices that
improve GG (Orazalin and Mahmood, 2021). ROA is computed as net income divided by total
assets. Firm size is controlled because larger businesses typically recognize environmental
challenges as a top management priority and more successfully implement environmental
protection practices to foster GG (Walls et al., 2012). It is measured as the natural log of total
assets (FSIZE). It is imperative to control firm age because older firms are highlighted more in
media for ecological degradation. Thus, they are concerned with enhancing GG to reflect a
good corporate image (Orazalin ef a/., 2019). Firm age is the natural log of the number of years
since the firm was established (FAGE).

Additionally, sustainability governance plays an important role in contributing to the
sustainable development of a firm. It includes a sustainability committee that assists the
organization in managing ESG risks and improving firm’s GG (Villiers ef al, 2022); therefore,
we control for its effect. The sustainability committee (SC) is a dummy variable, given a value
of “1” when it is available in the firm and “0” otherwise. Finally, leverage is controlled because
firms with high leverage value might be less interested in GG. The effect of leverage was
controlled in the previous studies (Walls et al, 2012; Orazalin and Mahmood, 2021) to examine
GG. It is computed as total debt over total assets (LEV).

3.3 Model specification

Stakeholders expect adequate contributions toward GG from companies. Various firm
factors can be used to enhance GG, including ERM. Researchers have amply studied GG as a
dependent variable (Guo et al., 2020; Hajar et al., 2020; Hickel and Kallis, 2020; Rauf et al., 2020;
Fernandes et al, 2021). Furthermore, ERM has been examined as an explanatory variable
(Shad et al, 2022). Based on the aforementioned studies, we develop the following models.

GG;; = B, + B ERM;; + B,FAGE; + B;LEVy. + B,FSIZE; + B:;SCi: + SsROA; + Uy
(Model 1)
ERPy = 8, + S, ERM;; + ,FAGE; + S;LEV + B,FSIZE; + B;SCi + fsROA; + Uy
(Model 2)
EOPR;; = 8, + BLERM;; + B,FAGE;; + ;LEVy + B, FSIZE;: + B:SCit + fROA: + Uy
(Model 3)
NAB; = f) + B ERMi; + B,FAGE; + p;LEVy + B, FSIZE; + B55Cit + SsROA; + Uy
(Model 4)

In these models, individual firm and time are denoted with 7 and #, respectively. Firm /s GG
(GG;y) s the dependent variable and ERM (ERM;,) is the independent variable. To examine
ERM'’s effect on the sole dimension of GG, we develop three models labeled 2, 3, and 4, where
ERP;, EOPR;;, and NAB;; are the dependent variables of firm 7, respectively. The control



variables include firm age (FAGE), leverage (LEV;), firm size (FSIZE;), sustainability
committee (SCy;), and return on asset (ROA;y). fo, P1, Bz, B3, Bs, B5, and P are the parameters and
Uy, is the error term.

3.4 Estimation methodology

The most common assumptions of panel data include data stationarity, multicollinearity,
autocorrelation, heteroscedasticity, and endogeneity. Hence, prior to regression analysis,
diagnosing the data to test these assumptions is important.

Table 2 presents the unit root test to check the stationarity of the data. The probability for
each variable is zero, indicating that all the variables are stationary at the first level.

Table 3 presents the outcome of the variance inflation factor (VIF), Durbin-Watson (DW)
and Breusch -Pagan tests to show whether multicollinearity, autocorrelation, and
heteroskedasticity exist. As the centered VIF values are less than six, we conclude that
our panel is free of multicollinearity (Shahzad et al., 2023). Furthermore, we applied DW to
check the autocorrelation in the regression model. The range of DW is from 0 to 4. A DW
value below or above 2 indicates positive and negative autocorrelation, respectively. The
accepted range of DW is 1.5-2.5. Our data suffer from positive autocorrelation because the
DW value is below 1.5. To deal with model misspecification issues caused by autocorrelation,
Granger and Newbold (1974) (p. 117) recommend to “either include a lagged dependent
variable or take first differences of the variables involved in the equation or to assume a
simple first-order autoregressive form for the residual of the equation.” Hence, in this study,
the issue of autocorrelation is resolved by taking lagged independent variables. The
assumption of heteroskedasticity is checked using the Breusch-Pagan test. The probability of

Z
o

Variable Test Statistics p-value Result

GG
ERM
ERP
EOPR
NAB
FAGE
LEV
FSIZE
SC —5.66
0 ROA

Source(s): Authors own work

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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Panels are stationary
Panels are stationary
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Panels are stationary
Panels are stationary
Panels are stationary
Panels are stationary
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Table 2.
Unit root test

Variance inflation factor
(VIF)

Variables

Models Durbin-Watson

Stats

Breusch Pagan test

ERM Chi2 Prob

ERM

FAGE
LEV 1.10
FSIZE 119
SC 1.05
ROA 1.21

Source(s): Authors own work

114
1.06

Model 1
Model 2
Model 3
Model 4

1.4307
1.2004
1.3671
14177

35.06
23.03
64.30

4.77

0.00
0.00
0.00
0.00
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Table 4.
Descriptive statistics

each model is lower than 5%; this shows that our regression models are exposed to
heteroskedasticity. This issue is resolved using the White (1980) robust estimator. Prior
studies have used a similar method to deal with heteroskedasticity (Shahzad et al., 2023; Shah
et al., 2024).

Endogeneity refers to a condition where the predictor variable correlates with the
residuals. Regression models with endogeneity issues provide inconsistent estimates,
potentially leading to incorrect theoretical interpretations and erroneous coefficient signs.
Ullah et al. (2018) advocate the absence of a direct statistical test for endogeneity detection
because the residuals in endogeneity bias are imperceptible. Therefore, researchers are
unsure whether the issue of the correlation between residuals and predictor variables can be
completely resolved (Roberts and Whited, 2013). However, endogeneity can be dealt with two-
stage least-squares (2SLS) regression models (Shahzad et al.,, 2023). Thus, we applied 2SLS to
overcome endogeneity issues.

Moreover, we applied the Hausman test to select between the fixed effect model (FEM) and
random effect model (REM). Shah ef al. (2022a) argue that the FEM applies when the error
terms and explanatory variables are interrelated. The REM is used when no relationship
exists between the residuals and explanatory variables (Shah ef al, 2018; Tahir et al., 2018).
Hence, this study uses FEM based on the outcome of the Hausman test (probability less
than 5%).

4. Results and discussions

4.1 Descriptive statistics

Table 4 presents the variables and briefly explains the descriptive statistics of 300
observations spanning ten years (2012-2021). The mean value of ERM implementation in
Malaysian O&G firms is 30.16% with a standard deviation of 0.1438. The minimum value of
zero means that some firms have not yet implemented ERM to overcome their ESG risks. GG
has an aggregate value of 40.20% with a standard deviation of 0.1549. This shows that the
0&G firms are good contributors of GG. Among the dimensions of GG, ERP has the highest
mean value (47.41%), followed by EOPR (38.58%) and NAB (29.53%). This indicates that
ERP contributes the most toward the GG of Malaysian O&G firms, compared to EOPR and
NAB. The natural log is taken for firm age and size. The reported mean values of FAGE and
FSIZE are 1.33 and 6.11 with standard deviations of 0.2816 and 0.5754, respectively. On
average, the leverage value of O&G companies is 0.3027 with a standard deviation of 0.2063.
Regarding the ROA, the results indicate a mean of 0.0206 with a standard deviation of 0.1565.
Moreover, it is given that 77.66% of the sample firms have sustainability committees.

Variables Obs Mean Maximum Minimum Std. Dev
ERM 300 0.3016 04754 0.00 0.1438
GG 300 0.4020 0.8333 0.00 0.1549
EOPR 300 0.3858 0.8333 0.00 0.1373
ERP 300 04741 1.00 0.00 0.1916
NAB 300 0.2953 0.8333 0.00 0.1912
FAGE 300 1.33 1.78 0.00 0.2816
LEV 300 0.3027 1.18 0.0001 0.2063
FSIZE 300 6.11 757 384 05754
SC 300 0.7766 1 0 04171
ROA 300 0.0206 0.8206 —1.46 0.1565

Source(s): Authors own work




4.2 Pearson correlation analysis

The correlation among the dependent, independent, and control variables is analyzed using
Pearson correlation. The results are presented in Table 5. The correlation analysis shows that
the dependent and independent variables are positively correlated. ERM demonstrates a
significant correlation with GG and its sub-dimensions ERP, EOPR, and NAB, suggesting
that the GG of companies is positively associated with ERM. Regarding control variables,
FSIZE, FAGE and SC demonstrate a significant positive correlation with GG, EOPR, ERP,
and NAB. Conversely, LEV and ROA are negatively correlated with GG, ERP, EOPR,
and NAB.

4.3 Regression results and discussion

This study investigates the relationship between ERM and GG, as well as how ERM
influences the dimensions of GG. Hence, ERM, GG, EOPR, ERP, and NAB are the variables of
interest. The regression analysis is conducted using three different approaches: pooled OLS,
GLS, and 2SLS. The results obtained using pooled OLS are reported in the first four columns
of Table 6. The findings show that ERM influences GG and its three dimensions EOPR, ERP,
and NAB at a standard level. The control variable FSIZE demonstrates a significant
relationship with GG, ERP and NAB. Furthermore, FAGE has a positive impact on EOPR.
LEV is negatively related to ERP and NAB. Given that pooled OLS analysis ignores the
individual specific effects and violates the panel data basic assumptions like
heteroscedasticity, autocorrelation, and expected endogeneity, thereby these results are
not reliable. Additionally, we run the Breusch-Pagan LM test on the random-effects models
(REM). The results of this test showed a significant p-value, indicating that the REM is more
appropriate than the OLS model.

Therefore, to avoid the statistical issues of panel data, we apply GLS on Models 1, 2, 3, and
4. The results of the GLS estimation are reported in the last four columns of Table 6. The
decision to choose between FEM GLS and REM GLS is based on the p-value of the Hausman
test. A p-value of less than 5% suggests that FEM GLS should be applied (Shah et al., 2022a).
The GLS analysis shows that the impact of ERM on GG (column 5) is positive and statistically
significant. This implies that if organizations implement ERM, their GG will increase by
62.70%. The finding is consistent with the conceptualized study of Lai et a/. (2021) and related
theories, such as the legitimacy, ecological modernization and stakeholder theories. Thus, the
findings validate H1 which posits that ERM increases the GG of the firm. To better
understand which dimension of GG is the most influenced by the implementation of ERM, we
separately run regression on Models 2, 3, and 4. The results show that ERM significantly
positively impacts ERP (column 6), EOPR (column 7), and NAB (column 8) at the standard
level. These results validate H2, H3 and H4. However, a significant difference is seen in terms
of the coefficient values.

Specifically, ERM implementation increases GG by contributing 17.36% to ERP, 4.37% to
EOPR, and 6.16% to NAB. Based on our analysis, we contend that an increase in GG is caused
by a transmission of ERP, EOPR and NAB. The control variable FAGE negatively impacts
ERP (column 6), EOPR (column 7), and NAB (column 8). Similarly, LEV has a negative
significant effect on ERP (column 6) at the standard level. Furthermore, the results show that
the impact of FSIZE is negative on the overall GG (column 5). Conversely, SC has a positive
effect on ERP and no significant effect of ROA is observed on firms’ GG. The observed
R-squared value is 0.7238 for Model 1 (column 5), 0.7814 for Model 2 (column 6), 0.8832 for
Model 3 (column 7), and 0.8960 for Model 4 (column 8). Therefore, the models have
significantly explained the variability in the target variables. The GLS regression analysis
has enhanced the R-squared values when compared to the pooled OLS analysis.
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Table 7.
Robustness testing

Our results are consistent with the legitimacy, ecological modernization, and stakeholder
theories and the alluded concept of Lai ef al. (2021). However, the findings are inconsistent
with those of Sarkis (2006), who examined the negative effect of ERM on environmental
performance. Sarkis (2006) argued that the negative result is caused by the late
implementation of ERM practices. The ecological modernization theory argues that
organizations can achieve sustainable development by protecting the environment and
fostering economic growth. This equilibrium is possible when business firms implement
ERM to proactively deal with operations that influence the triple bottom line of an
organization (Kachynska et al, 2022).

Moreover, legitimacy and stakeholder theories underline the interest of all stakeholders
that can be ensured through ERM implementation. Raharjo and Hasnawati (2022) state that
ERM aligns organizational practices with strategy and aligns its operations with ecological
laws and regulations, which increases the firms’ GG. According to Kachynska et al (2022),
organizations can build a good relationship with stakeholders through ERM implementation
that mitigates ecological risks and increases GG. Diakaki et al. (2006) propose that a firm can
increase GG by reducing ecological degradation through risk management. Our findings are
consistent with the aforementioned studies that ERM increases firms’ GG.

4.4 Robustness testing

In empirical studies, we cannot rely only on the initial investigations. It is crucial to perform
robustness tests and confirm the sensitivity of the original findings. This study performs
robustness checks in three ways, as shown in Table 7. First, we changed the estimation
technique and conducted a 2SLS analysis. The 2SLS analysis is preferred to ensure that the
results would be free of endogeneity issues. Second, we changed our dependent variable and
proxied it with ecological performance; that is, environmental sustainability performance.
Previous studies have used environmental performance as a proxy for GG (Saufi et al., 2016;
Capozza and Samson, 2019). Third, we separately run the regression analysis without
considering the effect of control variables. Subsequently, the outcomes of our interest
variables remain the same in terms of the significance level and coefficient signs, as the
original results reported in Table 6.

GG (2SLS) ESP (FE) GG (FE)
ERM 0.4876% (0.0530) 0.9357% (0.0334) 0.6140% (0.0495)
FAGE —0.1327% (0.0262) —0.0445 (0.0716) -
LEV —0.0485" (0.0191) —0.0400 (0.0266) -
FIZE 0.0827 (0.190) 0.0523 (0.0160) -
SC 0.0033 (0.0096) 0.0267° (0.0116) -
ROA 0.0099 (0.0117) 0.0183 (0.0243) -
R 0.6896 0.8605 0.7116
Adj R? 0.6432 0.8420 0.6795
Ftest 14.85 46.54 2213
Prob (F-statistic) 0.000 0.000 0.000
Hausman Test - Chi-Sq: 18.52 Chi-Sq: 11.88

Prob: (0.001) Prob: (0.001)

Note(s): The dependent variable is green growth (GG), and environmental sustainability performance.
Enterprise risk management (ERM) is the independent variable. Firm age (FAGE), leverage (LEV), firm size
(FSIZE), sustainability committee (SC) and return on asset (ROA) are control variables. The standard errors are
in the parenthesis.  and ® show significant levels at 1% and 5%, respectively. The probability of the Hausman
test less than 5% indicates a fixed-effect estimation model

Source(s): Authors own work




4.5 Heterogeneity analysis

In addition to the baseline regression analysis, this study performs heterogeneity analyses to
explore the variation in the impact of ERM on a firm’'s GG across different factors. These
factors include the presence or absence of a sustainability committee, firm size (categorized as
large if total assets exceed the sample mean), and different time frames (before COVID-19 and
after COVID-19). The results presented in Table 8 indicate that ERM significantly enhances
GG when a sustainability committee (SC) is present on the board. Conversely, ERM has no
significant impact on GG in the absence of SC leading to insignificant coefficients. The results
indicate that enterprises with SC significantly implement ERM for ESG risks and uplift GG.
According to Shah et al (2021), companies with SC, also known as green committees, possess
greater capabilities to handle sustainability risks. Their strategic insights into risk
management contribute to the overall GG of the enterprise. This argument is further
supported by Burke ef al (2019), who highlight the role of SC in identifying sustainability-
related opportunities. Similarly, Biswas ef al (2018) assert that SC plays a vital role in
improving firms’ environmental performance, thereby enhancing GG. Previous studies by Li
et al. (2023) and Burke et al. (2019) have emphasized the significance of considering SC as a
heterogeneous factor in the context of GG.

Moreover, columns 3 and 4 of Table 8 present the effect of ERM on GG for large-size and
small-size firms. The positive impact of ERM on GG is more pronounced for larger firms. A
one-unit increase in ERM level led to a 0.094-unit improvement in GG for larger firms, while
the effect is statistically insignificant for smaller firms. Stakeholder and resource-based view
(RBV) theories are essential to explain this disparity. Larger firms face greater public scrutiny
due to the excess use of natural resources and causing damage to the environment. As per
stakeholder theory, such firms experience heightened pressure from suppliers, customers
and regulators and the media coverage compels them to prioritize both environmental
preservation and economic growth. In this purview, the strong base of ERM implementation
assists large firms in addressing emerging sustainability challenges that not only contribute
to enhanced GG but also strengthen stakeholder relationships. As per RBV theory, larger
firms, due to their greater resources and capabilities, are better positioned to implement
robust ERM practices effectively. Subsequently, the seamless integration of ERM into
business operations assists larger firms in managing ESG risks, leading to a more substantial
positive impact on GG. In comparison, smaller firms face resource constraints and limited
organizational capacity. Thus, implementing ERM practices becomes challenging for smaller
firms. Consequently, smaller firms with confined capabilities are highly exposed to ESG risks
that hinder their GG. Furthermore, the difference in outcomes regarding the impact of ERM
on GG for larger and smaller firms could be influenced by market dynamics and competition.
In the contemporary world, enterprises overcome ESG risks as it facilitates easy access to
capital markets at lower interest rates. In such a way, larger firms with stronger market
competitiveness and bargaining power may invest more in risk management as a strategic
differentiator to maintain their market position and reputation. This ultimately results in the
form of improved GG because of managing ESG risks through ERM implementation. In
contrast, smaller firms may prioritize short-term financial objectives and survival, thereby
placing less emphasis on ERM and its potential impact on GG.

Moreover, the analysis of heterogeneity highlights the influence of various timeframes
(before and after COVID-19) on the nexus between ERM and GG. To delve deeper into this
aspect, we conducted subsample analysis, as shown in columns 5 and 6 of Table 8. The
findings indicate that ERM significantly impacts GG in both periods. The rationale for the
significant impact of ERM on GG both before and after COVID-19 could be due to enterprises’
large focus on ESG risk management to maintain organizational resilience and
competitiveness. ERM may have been recognized as a critical tool for navigating
uncertainties and mitigating risks, regardless of the specific challenges that originated due
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Table 8.



to COVID-19. Companies with robust ERM frameworks are better positioned to adapt to the
changing circumstances and capitalize on emerging opportunities, leading to sustained
positive effects on GG.

5. Conclusion

Prior studies, such as Fernandes et al (2021), Hickel and Kallis (2020), Guo et al. (2020), and
Capozza and Samson (2019), examine various factors that ease the drive toward non-financial
performance, such as GG. Among the factors, ERM is dominant, contributing to a firm’s GG.
This study investigates the impact of ERM on the GG of Malaysian O&G companies. The
analysis period is constrained to ten years, from 2012 to 2021. Given that the study uses
balanced panel data, pooled OLS and GLS estimation techniques are employed.

Furthermore, the robustness of the findings is checked using 2SLS. The results of the
study reveal a significantly positive association between ERM and a firm’s GG. The current
empirical evidence cements the concept of Lai ef al (2021), suggesting that ERM
implementation reduces sustainability-related risks and ultimately advances a firm’s GG.
The integration of ERM in a company’s operations is found to minimize ESG risks and
increase GG. The perspectives of ecological modernization and stakeholder theories align
with our finding that proposes ERM as a management tool to enhance a firm’'s GG.

This study provides new insights into the relationship between ERM and GG and offers
several management implications. If companies want to significantly contribute to a
country’s GG, we suggest that managers and policymakers integrate the ESG risk factors
into the ERM framework. For managers, GG policies should be included in the risk
management agenda. Particularly for O&G companies with enormous carbon emissions and
lower GG, engagement in ERM implementation will enhance GG and benefit all stakeholders
while providing protection for long-term investors. Based on the outcome of the study,
regulators are advised to formulate guidelines for the enhancement of GG in the code of
corporate governance to encourage the companies toward it. Moreover, regulators should
focus on the establishment of a robust ERM framework to manage ecological, social, and
governance risks in a holistic manner.

The study extends the risk management literature by considering COSO and WBCSD
(2018) ERM for ESG risks and examining its impact on the GG. We developed an index to
measure GG that provides a base for future researchers to compute GG at the firm-level. This
index can also be used by different stakeholders (companies and managers) to assess the
progress of their GG. Our study demonstrates that organizations tend to emphasize ERM to
mitigate ESG risks and foster GG. The O&G firms that cause ecological degradation can
sustain their sustainable development by engaging in ERM activities. This study contributes
to legitimacy, ecological modernization, and stakeholder theories by relating them with the
empirical analyses of ERM and GG.

The existing study has limitations that can be addressed in future research studies.
Firstly, the sample is confined to the O&G sector in Malaysia, potentially limiting the
generalizability of the findings to the global O&G industries. Hence, future studies should
gather data from diverse markets to improve insights and broaden implications. Secondly,
this study used content analysis to compute ERM and GG. This method carries some
limitations, such as subjectivity bias which could be in data collection, coding and measuring.
Nevertheless, we tried to mitigate this issue by double coding process. Moreover, we suggest
future studies utilize primary data to examine potential differences in outcomes. We
encourage future researchers to test the proposed GG index across various industries/
countries. Lastly, academicians are urged to probe the relationships among firm-level factors,
such as corporate governance, sustainability practices, and sustainability committees
with GG.

International
Journal of
Productivity and
Performance
Management




JPPM

References

Adam, M., Soliman, AM. and Mahtab, N. (2021), “Measuring enterprise risk management
implementation: a multifaceted approach for the banking sector”, The Quarterly Review of
Economics and Finance, Vol. 87, pp. 244-256, doi: 10.1016/].qref.2021.01.002.

Ali Shah, S.Q., Woon, L.F., Shad, MK. and Hamad, S. (2024), “Integrating enterprise risk management
on the nexus of sustainability reporting and firm performance: a conceptual study”, The
Ewmerald Handbook of Ethical Finance and Corporate Social Responsibility, Emerald Publishing,
pp. 565-579.

Al-Nimer, M., Abbadi, S.S., Al-Omush, A. and Ahmad, H. (2021), “Risk management practices and firm
performance with a mediating role of business model innovation. Observations from Jordan”,
Journal of Risk and Financial Management, Vol. 14 No. 3, p. 113, doi: 10.3390/jrfm14030113.

Antal, M. and Van Den Bergh, J.C].M. (2016), “Green growth and climate change: conceptual and empirical
considerations”, Climate Policy, Vol. 16 No. 2, pp. 165-177, doi: 10.1080/14693062.2014.992003.

Anton, S.G. (2018), “The impact of enterprise risk management on firm value: empirical evidence from
Romanian non-financial firms”, Engineering Economics, Vol. 29 No. 2, pp. 151-157, doi: 10.5755/
j01.e.29.2.16426.

Anton, S.G. and Nucu, A.E.A. (2020), “Enterprise risk management: a literature review and agenda for
future research”, Journal of Risk and Financial Management, Vol. 13 No. 11, p. 281, doi: 10.3390/
jrfm13110281.

Aydogmus, M, Giilay, G. and Ergun, K. (2022), “Impact of ESG performance on firm value and
profitability”, Borsa Istanbul Review, Vol. 22, pp. S119-S127, doi: 10.1016/j.bir.2022.11.006.

Aziz, N.A.A., Manab, N.A. and Othman, S.N. (2015), “Exploring the perspectives of corporate governance
and theories on sustainability risk management (SRM)”, Asian Economic and Financial Review,
Vol. 5 No. 10, pp. 1148-1158, doi: 10.18488/journal.aefr/2015.5.10/102.10.1148.1158.

Beasley, M.S., Clune, R. and Hermanson, D.R. (2005), “Enterprise risk management: an empirical
analysis of factors associated with the extent of implementation”, Journal of Accounting and
Public Policy, Vol. 24 No. 6, pp. 521-531, doi: 10.1016/j.jaccpubpol.2005.10.001.

Biswas, PK., Mansi, M. and Pandey, R. (2018), “Board composition, sustainability committee and
corporate social and environmental performance in Australia”, Pacific Accounting Review,
Vol. 30 No. 4, pp. 517-540, doi: 10.1108/par-12-2017-0107.

Burke, ]J., Hoitash, R. and Hoitash, U. (2019), “The heterogeneity of board-level sustainability
committees and corporate social performance”, Journal of Business Ethics, Vol. 154 No. 4,
pp. 1161-1186, doi: 10.1007/s10551-017-3453-2.

Cai, L., Cui, J. and Jo, H. (2016), “Corporate environmental responsibility and firm risk”, Journal of
Business Ethics, Vol. 139 No. 3, pp. 563-594, doi: 10.1007/s10551-015-2630-4.

Capozza, I. and Samson, R. (2019), “Towards green growth in emerging market economies”, 10.1787/
d5e5b5d7-en.

Chairani, C. and Siregar, S.V. (2021), “The effect of enterprise risk management on financial
performance and firm value: the role of environmental, social and governance performance”,
Meditari Accountancy Research, Vol. 29 No. 3, pp. 647-670, doi: 10.1108/medar-09-2019-0549.

Cohen, M.J. (1997), “Risk society and ecological modernisation alternative visions for post-industrial
nations”, Futures, Vol. 29 No. 2, pp. 105-119, doi: 10.1016/0016-3287(96)00071-7.

Cohen, MJ. (1998), “Science and the environment: assessing cultural capacity for ecological
modernization”, Public Understanding of Science, Vol. 7 No. 2, pp. 149-167, doi: 10.1177/
096366259800700204.

Coso & Whesd (2018), “Enterprise Risk Management: applying enterprise risk management to
environmental, social and governance-related risks”, pp. 1-120, available at: https://www.coso.
org/Documents/COSO-WBCSD-ESGERM-Guidance-Full.pdf

Coso (2013), “Enterprise risk management, compliance risk management: applying the COSO ERM
framework”, pp. 1-48, available at: www.coso.org


https://doi.org/10.1016/j.qref.2021.01.002
https://doi.org/10.3390/jrfm14030113
https://doi.org/10.1080/14693062.2014.992003
https://doi.org/10.5755/j01.ee.29.2.16426
https://doi.org/10.5755/j01.ee.29.2.16426
https://doi.org/10.3390/jrfm13110281
https://doi.org/10.3390/jrfm13110281
https://doi.org/10.1016/j.bir.2022.11.006
https://doi.org/10.18488/journal.aefr/2015.5.10/102.10.1148.1158
https://doi.org/10.1016/j.jaccpubpol.2005.10.001
https://doi.org/10.1108/par-12-2017-0107
https://doi.org/10.1007/s10551-017-3453-2
https://doi.org/10.1007/s10551-015-2630-4
https://doi.org/10.1787/d5e5b5d7-en
https://doi.org/10.1787/d5e5b5d7-en
https://doi.org/10.1108/medar-09-2019-0549
https://doi.org/10.1016/s0016-3287(96)00071-7
https://doi.org/10.1177/096366259800700204
https://doi.org/10.1177/096366259800700204
https://www.coso.org/Documents/COSO-WBCSD-ESGERM-Guidance-Full.pdf
https://www.coso.org/Documents/COSO-WBCSD-ESGERM-Guidance-Full.pdf
http://www.coso.org

Diakaki, C., Grigoroudis, E. and Stabouli, M. (2006), “A risk assessment approach in selecting
environmental performance indicators”, Management of Environmental Quality: An
International Journal, Vol. 17 No. 2, pp. 126-139, doi: 10.1108/14777830610650456.

Dobler, M., Lajili, K. and Zéghal, D. (2014), “Environmental performance, environmental risk and risk
management”, Business Strategy and the Environment, Vol. 23 No. 1, pp. 1-17, doi: 10.1002/
bse.1754.

Fernandes, CI., Veiga, PM,, Ferreira, ]J.M. and Hughes, M. (2021), “Green growth versus economic
growth: do sustainable technology transfer and innovations lead to an imperfect choice?”,
Business Strategy and the Environment, Vol. 30 No. 4, pp. 2021-2037, doi: 10.1002/bse.2730.

Fraser, JR.S, Quail, R. and Simkins, B.]. (2022), “Questions asked about enterprise risk management by
risk practitioners”, Business Horizons, Vol. 65 No. 3, pp. 251-260, doi: 10.1016/j.bushor.2021.02.046.

Gordon, L.A., Loeb, M.P. and Tseng, C.-Y. (2009), “Enterprise risk management and firm performance:
a contingency perspective”, Journal of Accounting and Public Policy, Vol. 28 No. 4, pp. 301-327,
doi: 10.1016/j.jaccpubpol.2009.06.006.

Granger, C.W. and Newbold, P. (1974), “Spurious regressions in econometrics”, Journal of
Econometrics, Vol. 2 No. 2, pp. 111-120, doi: 10.1016/0304-4076(74)90034-7.

GRR (2022), “The global risks report 2022”, 17th ed.

Gunawan, J., Permatasari, P. and Tilt, C. (2020), “Sustainable development goal disclosures: do they
support responsible consumption and production?”, Journal of Cleaner Production, Vol. 246,
118989, doi: 10.1016/j.jclepro.2019.118989.

Guo, M., Nowakowska-Grunt, ], Gorbanyov, V. and Egorova, M. (2020), “Green technology and
sustainable development: assessment and green growth frameworks”, Sustainability, Vol. 12
No. 16, p. 6571, doi: 10.3390/sul2166571.

Guthrie, J., Petty, R., Yongvanich, K. and Ricceri, F. (2004), “Using content analysis as a research
method to inquire into intellectual capital reporting”, Journal of Intellectual Capital, Vol. 5 No. 2,
pp. 282-293, doi: 10.1108/14691930410533704.

Hajar, H. A. A, Tweissi, A., Abu Hajar, Y.A., Al-Weshah, R., Shatanawi, K M., Imam, R., Murad, Y.Z.
and Abu Hajer, M.A. (2020), “Assessment of the municipal solid waste management sector
development in Jordan towards green growth by sustainability window analysis”, Journal of
Cleaner Production, Vol. 258, 120539, doi: 10.1016/].jclepro.2020.120539.

Hamad, S., Draz, M.U. and Lai, F.-W. (2020), “The impact of corporate governance and sustainability
reporting on integrated reporting: a conceptual framework”, Sage Open, Vol. 10 No. 2, doi: 10.
1177/2158244020927431.

Hamad, S., Lai, F.-W., Shad, MK, Konectnd, Z., Goni, F.A., Chofreh, A.G. and Klemes, J.J. (2022),
“Corporate governance code and voluntary disclosure of integrated reporting: evidence from an
emerging economy”, Sustainable Development, Vol. 30 No. 6, pp. 1497-1510, doi: 10.1002/sd.2323.

Hamad, S,, Lai, F.W,, Shad, MK, Khatib, SF.A. and Alj, SE.A. (2023), “Assessing the implementation
of sustainable development goals: does integrated reporting matter?”, Sustainability Accounting,
Management and Policy Journal, Vol. 14 No. 1, pp. 49-74, doi: 10.1108/sampj-01-2022-0029.

Heindl, P. and Loschel, A. (2015), “Social implications of green growth policies from the perspective of
energy sector reform and its impact on households”, ZEW Discussion Papers, No. 15-012,
Zentrum fiir Europdische Wirtschaftsforschung (ZEW), Mannheim, available at: https:/nbn-
resolving.de/urn:nbn:de:bsz:180-madoc-3877672

Hickel, J. and Kallis, G. (2020), “Is green growth possible?”, New Political Economy, Vol. 25 No. 4,
Pp. 469-486, doi: 10.1080/13563467.2019.1598964.

Hoyt, RE. and Liebenberg, A.P. (2011), “The value of enterprise risk management”, Journal of Risk
and Insurance, Vol. 78 No. 4, pp. 795-822, doi: 10.1111/1.1539-6975.2011.01413 x.

Jarboui, A., Dammak Ben Hlima, N. and Bouaziz, D. (2022), “Do sustainability committee
characteristics affect CSR performance? Evidence from India”, Benchmarking: An
International Journal, Vol. 30 No. 2, pp. 628-652, doi: 10.1108/bij-04-2021-0225.

International
Journal of
Productivity and
Performance
Management



https://doi.org/10.1108/14777830610650456
https://doi.org/10.1002/bse.1754
https://doi.org/10.1002/bse.1754
https://doi.org/10.1002/bse.2730
https://doi.org/10.1016/j.bushor.2021.02.046
https://doi.org/10.1016/j.jaccpubpol.2009.06.006
https://doi.org/10.1016/0304-4076(74)90034-7
https://doi.org/10.1016/j.jclepro.2019.118989
https://doi.org/10.3390/su12166571
https://doi.org/10.1108/14691930410533704
https://doi.org/10.1016/j.jclepro.2020.120539
https://doi.org/10.1177/2158244020927431
https://doi.org/10.1177/2158244020927431
https://doi.org/10.1002/sd.2323
https://doi.org/10.1108/sampj-01-2022-0029
https://nbn-resolving.de/urn:nbn:de:bsz:180-madoc-3877672
https://nbn-resolving.de/urn:nbn:de:bsz:180-madoc-3877672
https://doi.org/10.1080/13563467.2019.1598964
https://doi.org/10.1111/j.1539-6975.2011.01413.x
https://doi.org/10.1108/bij-04-2021-0225

JPPM

Johnston, J.E., Lim, E. and Roh, H. (2019), “Impact of upstream oil extraction and environmental public
health: a review of the evidence”, Science of the Total Environment, Vol. 657, pp. 187-199, doi:
10.1016/j.scitotenv.2018.11.483.

Jonek-Kowalska, 1. (2019), “Efficiency of Enterprise Risk Management (ERM) systems. Comparative
analysis in the fuel sector and energy sector on the basis of Central-European companies listed
on the Warsaw Stock Exchange”, Resources Policy, Vol. 62, pp. 405-415, doi: 10.1016/j.resourpol.
2019.04.011.

Kachynska, N., Prakhovnik, N. Zemlyanska, O., Ilchuk, O. and Kovtun, A. (2022), “Ecological
modernization of enterprises: environmental risk management”, Health Education and Health
Promotion, Vol. 10 No. 1, pp. 175-182.

Kas’yanov, V., Danilchenko, V., Amelin, V. and Tolmacheva, V. (2018), “Environmental risk
management. Forecasting and modeling of emergency risk management situations”, MATEC
Web of Conferences, Vol. 251, 06030, doi: 10.1051/matecconf/201825106030.

Kuo, Y.-F, Lin, Y.-M. and Chien, H.-F. (2021), “Corporate social responsibility, enterprise risk
management, and real earnings management: evidence from managerial confidence”, Finance
Research Letters, Vol. 41, 101805, doi: 10.1016/5.fr1.2020.101805.

Lai, F.-W. and Shad, M.K. (2017), “Economic value added analysis for enterprise risk management”,
Global Business and Management Research, Vol. 9 No. 1s, pp. 338-347.

Lai, FW., Shad, MK. and Shah, S.Q.A. (2021), “Conceptualizing corporate sustainability reporting and
risk management towards green growth in the Malaysian oil and gas industry”, International
Conference on Management, Social Sciences & Humanities (ICMeSH 2020), Malaysia, EDP
Sciences, pp. 1-12.

Landrum, N.E. and Ohsowski, B. (2018), “Identifying worldviews on corporate sustainability: a
content analysis of corporate sustainability reports”, Business Strategy and the Environment,
Vol. 27 No. 1, pp. 128-151, doi: 10.1002/bse.1989.

Li, Z., Jia, ]J. and Chapple, L. (2023), “The corporate sustainability committee and its relation to
corporate environmental performance”, Meditari Accountancy Research, Vol. 31 No. 5,
pp. 1292-1324, doi: 10.1108/medar-06-2021-1341.

Mahmood, H., Alkhateeb, T.T.Y. and Furgan, M. (2020), “Oil sector and CO 2 emissions in Saudi
Arabia: asymmetry analysis”, Palgrave Communications, Vol. 6 No. 1, pp. 1-10, doi: 10.1057/
$41599-020-0470-z.

Malik, M.F., Zaman, M. and Buckby, S. (2020), “Enterprise risk management and firm performance:
role of the risk committee”, Journal of Contemporary Accounting and Economics, Vol. 16 No. 1,
100178, doi: 10.1016/j.jcae.2019.100178.

Manab, N. and Aziz, N. (2019), “Integrating knowledge management in sustainability risk
management practices for company survival’, Management Science Letters, Vol. 9 No. 4,
pp. 585-594, doi: 10.5267/5.msl.2019.1.004.

Mcshane, MK., Nair, A. and Rustambekov, E. (2011), “Does enterprise risk management increase firm
value?”, Journal of Accounting, Auditing and Finance, Vol. 26 No. 4, pp. 641-658, doi: 10.1177/
0148558x11409160.

Monda, B. and Giorgino, M. (2013), “An ERM maturity model”, Enterprise Risk Management
Symposium, doi: 10.2139/ssrn.2198944No.

Nguyen, D.K. and Vo, D.-T. (2020), “Enterprise risk management and solvency: the case of the listed
EU insurers”, Journal of Business Research, Vol. 113, pp. 360-369, doi: 10.1016/j.jbusres.2019.
09.034.

Oecd (2011), “Towards green growth: monitoring progress - OECD indicators”, pp. 1-141, doi: 10.1787/
9789264111356-en, available at: https://m5.gs/UWRNVG.

Oecd (2017), “Green growth indicators 2017, pp. 1-160, doi: 10.1787/9789264268586-en.

Ogola, J.S. (2022), “Environment, climate change and the green economy”, in Green Economy in the
Transport Sector, Springer, pp. 9-22.


https://doi.org/10.1016/j.scitotenv.2018.11.483
https://doi.org/10.1016/j.resourpol.2019.04.011
https://doi.org/10.1016/j.resourpol.2019.04.011
https://doi.org/10.1051/matecconf/201825106030
https://doi.org/10.1016/j.frl.2020.101805
https://doi.org/10.1002/bse.1989
https://doi.org/10.1108/medar-06-2021-1341
https://doi.org/10.1057/s41599-020-0470-z
https://doi.org/10.1057/s41599-020-0470-z
https://doi.org/10.1016/j.jcae.2019.100178
https://doi.org/10.5267/j.msl.2019.1.004
https://doi.org/10.1177/0148558x11409160
https://doi.org/10.1177/0148558x11409160
https://doi.org/10.2139/ssrn.2198944No
https://doi.org/10.1016/j.jbusres.2019.09.034
https://doi.org/10.1016/j.jbusres.2019.09.034
https://doi.org/10.1787/9789264111356-en
https://doi.org/10.1787/9789264111356-en
https://m5.gs/UWRNVG
https://doi.org/10.1787/9789264268586-en

Orazalin, N. and Mahmood, M. (2021), “Toward sustainable development: board characteristics,
country governance quality, and environmental performance”, Business Strategy and the
Environment, Vol. 30 No. 8, pp. 3569-3588, doi: 10.1002/bse.2820.

Orazalin, N, Mahmood, M. and Narbaev, T. (2019), “The impact of sustainability performance
indicators on financial stability: evidence from the Russian oil and gas industry”, Environmental
Science and Pollution Research, Vol. 26 No. 8, pp. 8157-8168, doi: 10.1007/s11356-019-04325-9.

Picou, J.S. and Marshall, BK. (2002), “Contemporary conceptions of environmental risk: implications
for resource management and policy”, Sociological Practice, Vol. 4 No. 4, pp. 293-313, doi: 10.
1023/a:1020898927326.

Porter, MIE. and Van Der Linde, C. (1995), “Toward a new conception of the environment-
competitiveness relationship”, Journal of Economic Perspectives, Vol. 9 No. 4, pp. 97-118, doi: 10.
1257/1ep.9.4.97.

Raharjo, T.P. and Hasnawati, H. (2022), “The influence of company strategy, enterprise risk
management, company size and leverage on environmental performance”, Devotion Journal of
Community Service, Vol. 3 No. 12, pp. 1989-2001, doi: 10.36418/dev.v3i12.246.

Rauf, A, Liu, X,, Amin, W., Rehman, O.U,, Li, ], Ahmad, F. and Victor Bekun, F. (2020), “Does
sustainable growth, energy consumption and environment challenges matter for belt and road
initiative feat? A novel empirical investigation”, Journal of Cleaner Production, Vol. 262, 121344,
doi: 10.1016/j.jclepro.2020.121344.

Roberts, MLR. and Whited, T.M. (2013), “Endogeneity in empirical corporate Financel”, in
Constantinides, G.M., Harris, M. and Stulz, RM. (Eds), Handbook of the Economics of
Finance, Elsevier, pp. 493-572.

Rubio, D.M.,, Berg-Weger, M., Tebb, S.S., Lee, ES. and Rauch, S. (2003), “Objectifying content validity:
conducting a content validity study in social work research”, Social Work Research, Vol. 27
No. 2, pp. 94-104, doi: 10.1093/swr/27.2.94.

Sarkis, ]J. (2006), “The adoption of environmental and risk management practices: relationships to
environmental performance”, Annals of Operations Research, Vol. 145 No. 1, pp. 367-381, doi: 10.
1007/s10479-006-0040-9.

Saufi, N. A. A, Daud, S. and Hassan, H. (2016), “Green growth and corporate sustainability performance”,
Procedia Economics and Finance, Vol. 35, pp. 374-378, doi: 10.1016/s2212-5671(16)00046-0.

Settembre-Blundo, D., Gonzdlez-Sanchez, R., Medina-Salgado, S. and Garcia-Muina, F.E. (2021),
“Flexibility and resilience in corporate decision making: a new sustainability-based risk
management system in uncertain times”, Global Journal of Flexible Systems Management,
Vol. 22 No. 2, pp. 107-132, doi: 10.1007/s40171-021-00277-7.

Shad, MK. and Lai, F.W. (2015), “A conceptual framework for enterprise risk management
performance measure through economic value added”, Global Business and Management
Research, Vol. 7 No. 2, pp. 1-11.

Shad, MK, Lai, F.-W., Fatt, CL., Klemes, JJ. and Bokhari, A. (2019), “Integrating sustainability
reporting into enterprise risk management and its relationship with business performance: a
conceptual framework”, Journal of Cleaner Production, Vol. 208, pp. 415-425, doi: 10.1016/j.
jclepro.2018.10.120.

Shad, MK, Lai, F.-W., Shamim, A. and Mcshane, M. (2020), “The efficacy of sustainability reporting
towards cost of debt and equity reduction”, Environmental Science and Pollution Research’”,
Vol. 27 No. 18, pp. 22511-22522, doi: 10.1007/s11356-020-08398-9.

Shad, MK, Lai, F.-W., Shamim, A., Mcshane, M. and Zahid, S.M. (2022), “The relationship between
enterprise risk management and cost of capital”’, Asian Academy of Management Journal,
Vol. 27 No. 1, pp. 79-103, doi: 10.21315/aamj2022.27.1 4.

Shah, SQ.A., Khan, I, Shah, SS.A. and Tahir, M. (2018), “Factors affecting liquidity of banks:
empirical evidence from the banking sector of Pakistan”, Colombo Business Journal, Vol. 9 No. 1,
pp. 1-18, doi: 10.4038/cbj.v9i1.20.

International
Journal of
Productivity and
Performance
Management



https://doi.org/10.1002/bse.2820
https://doi.org/10.1007/s11356-019-04325-9
https://doi.org/10.1023/a:1020898927326
https://doi.org/10.1023/a:1020898927326
https://doi.org/10.1257/jep.9.4.97
https://doi.org/10.1257/jep.9.4.97
https://doi.org/10.36418/dev.v3i12.246
https://doi.org/10.1016/j.jclepro.2020.121344
https://doi.org/10.1093/swr/27.2.94
https://doi.org/10.1007/s10479-006-0040-9
https://doi.org/10.1007/s10479-006-0040-9
https://doi.org/10.1016/s2212-5671(16)00046-0
https://doi.org/10.1007/s40171-021-00277-7
https://doi.org/10.1016/j.jclepro.2018.10.120
https://doi.org/10.1016/j.jclepro.2018.10.120
https://doi.org/10.1007/s11356-020-08398-9
https://doi.org/10.21315/aamj2022.27.1.4
https://doi.org/10.4038/cbj.v9i1.20

JPPM

Shah, S.Q.A., Lai, FW,, Shad, MK, Kone¢n4, Z., Goni, F.A., Chofreh, A.G. and Klemes, ]J. (2021), “The
inclusion of intellectual capital into the green board committee to enhance firm performance”,
Sustainability, Vol. 13 No. 19, pp. 1-21, doi: 10.3390/sul131910849.

Shah, S. A. A, Shah, SQ.A. and Tahir, M. (2022a), “Determinants of CO2 emissions: exploring the
unexplored in low-income countries”, Environmental Science and Pollution Research, Vol. 29
No. 32, pp. 48276-48284, doi: 10.1007/s11356-022-19319-3.

Shah, S.Q.A., Lai, F.W.,, Shad, MK. and Jan, A.A. (2022b), “Developing a green governance framework
for the performance enhancement of the oil and gas industry”, Sustainability, Vol. 14 No. 7,
p. 3735, doi: 10.3390/su14073735.

Shah, SQ.A., Lai, F.W., Tahir, M., Shad, MK, Hamad, S. and Ali, SE.A. (2024), “Intellectual capital
and financial performance: does board size and independent directors matter? An empirical
enquiry”, Journal of Islamic Accounting and Business Research, Vol ahead-of-print No ahead-of-
print, doi: 10.1108/jiabr-02-2023-0043.

Shahzad, K., Shah, SQ.A, Lai, F.-W., Jan, A.A,, Shah, S. A. A. and Shad, M.K. (2023), “Exploring the
nexus of corporate governance and intellectual capital efficiency: from the lens of profitability”,
Quality and Quantity, Vol. 57 No. 3, pp. 2447-2468, doi: 10.1007/s11135-022-01472-z.

Sharfman, M.P. and Fernando, C.S. (2008), “Environmental risk management and the cost of capital”,
Strategic Management Journal, Vol. 29 No. 6, pp. 569-592, doi: 10.1002/smj.678.

Sharma, D. and Kumar, P. (2023), “Prioritizing the attributes of sustainable banking performance”,
International Journal of Productivity and Performance Management, Vol ahead-of-print No
ahead-of-print, doi: 10.1108/ijppm-11-2022-0600.

Singh, A.S. and Masuku, M.B. (2014), “Sampling techniques and determination of sample size in
applied statistics research: an overview”, International Journal of Economics, Commerce and
Management, Vol. 2 No. 11, pp. 1-22.

Soomro, MLA. and Lai, F.-W. (2017), “Examining A new paradigm of enterprise sustainability risk
management”, Global Business and Management Research, Vol. 9 No. 1, pp. 328-337.

Tahir, M., Shah, SQ.A. Khan, MM. and Afridi, M.A. (2018), “Intellectual capital and financial
performance of banks in Pakistan”, Dialogue (Pakistan), Vol. 13 No. 1, pp. 105-118.

Tunji-Olayeni, P.F., Mosaku, T.O., Oyeyipo, O.0. and Afolabi, A.O. (2018), “Sustainability strategies in
the construction industry: implications on green growth in Nigeria”, IOP Conference Series:
Earth and Environmental Science, Vol. 146, 012004, doi: 10.1088/1755-1315/146/1/012004.

Ullah, S., Akhtar, P. and Zaefarian, G. (2018), “Dealing with endogeneity bias: the generalized method
of moments (GMM) for panel data”, Industrial Marketing Management, Vol. 71, pp. 69-78, doi:
10.1016/j.indmarman.2017.11.010.

Valinejad, F. and Rahmani, D. (2018), “Sustainability risk management in the supply chain of
telecommunication companies: a case study”, Journal of Cleaner Production, Vol. 203, pp. 53-67,
doi: 10.1016/j.jclepro.2018.08.174.

Villiers, C.D,, Jia, J. and Li, Z. (2022), “Are boards’ risk management committees associated with firms’
environmental performance?”, The British Accounting Review, Vol. 54 No. 1, 101066, doi: 10.
1016/3.bar.2021.101066.

Vlek, C. and Keren, G. (1992), “Behavioral decision theory and environmental risk management:
assessment and resolution of four ‘survival’ dilemmas”, Acta Psychologica, Vol. 80 No. 1-3,
Pp. 249-278, doi: 10.1016/0001-6918(92)90050-n.

Walls, J.L,, Berrone, P. and Phan, PH. (2012), “Corporate governance and environmental performance: is
there really a link?”, Strategic Management Journal, Vol. 33 No. 8, pp. 885-913, doi: 10.1002/smj.1952.

Wellalage, NH. and Kumar, V. (2021), “Environmental performance and bank lending: evidence from unlisted
firms”, Business Strategy and the Environment, Vol. 30 No. 7, pp. 3309-3329, doi: 10.1002/bse.2804.

White, H. (1980), “A heteroskedasticity-consistent covariance matrix estimator and a direct test for
heteroskedasticity”, Econometrica, Vol. 48 No. 4, pp. 817-838, doi: 10.2307/1912934.


https://doi.org/10.3390/su131910849
https://doi.org/10.1007/s11356-022-19319-3
https://doi.org/10.3390/su14073735
https://doi.org/10.1108/jiabr-02-2023-0043
https://doi.org/10.1007/s11135-022-01472-z
https://doi.org/10.1002/smj.678
https://doi.org/10.1108/ijppm-11-2022-0600
https://doi.org/10.1088/1755-1315/146/1/012004
https://doi.org/10.1016/j.indmarman.2017.11.010
https://doi.org/10.1016/j.jclepro.2018.08.174
https://doi.org/10.1016/j.bar.2021.101066
https://doi.org/10.1016/j.bar.2021.101066
https://doi.org/10.1016/0001-6918(92)90050-n
https://doi.org/10.1002/smj.1952
https://doi.org/10.1002/bse.2804
https://doi.org/10.2307/1912934

Appendix International
Journal of
Productivity and
. Performance
Dimensions (D) No Proxy elements Mana gement
Dimension 1 (D1) ERM-1 Information on a charter of the board for ESG-related risks?
Governance and culture ~ ERM-2 Information on board’s approval for integrating ESG risks into the
for ESG-related risks organization’s mission and vision?
ERM-3 Information on board’s training and educational programs on ESG-
related risks?
ERM-4 Information on formation of board committee for ESG-related risks?
ERM-5 Information on communication between board committees on ESG-
related risks?
ERM-6 Information on knowledge and awareness sessions to management on
ESG risks?
ERM-7 Information on reporting of ESG-related risks?
Dimension 2 (D2) ERM-8 Information on the business model for ESG-related risks?
Strategy and objective- ~ ERM-9 Information on the SWOT analysis of ESG-related risks?
setting ERM-10  Information on organization’s risk appetite for ESG-related risks?
for ESG-related risks ERM-11  Information on linking ESG-related risks to shareholder value creation?
Dimension 3 (D3) ERM-12  Information on identification of carbon emissions risk?
Performance for ERM-13  Information on identification of biodiversity risk?
ESG-related risks ERM-14  Information on identification of other toxic emissions and waste
material risk?
ERM-15  Information on identification of compliance risk?
ERM-16  Information on identification of health and safety risk?
ERM-17  Information on identification of reputational risk?
ERM-18  Information on identification of cyber security risk?
ERM-19  Information on identification of financial risk?
ERM-20  Information on assessment of carbon footprint risk?
ERM-21  Information on assessment of compliance with governance codes?
ERM-22  Information on assessment of product quality risk?
ERM-23  Information on assessment of health and safety risks?
ERM-24  Information on assessment of fraudulent risk?
ERM-25  Information on assessment of reputational risk?
ERM-26  Information on response to credit risk?
ERM-27  Information on response to market risk?
ERM-28  Information on response to liquidity risk?
ERM-29  Information on response to foreign exchange risk?
ERM-30  Information on response to data security risk?
Dimension 4 (D-4) ERM-31  Information on changes in internal and external environment affecting
Review and revision for the organization’s risk profile?
ESG-related risks ERM-32  Information on revision of strategies related to ESG risks?
ERM-33  Information on due diligence of ESG-related risk management
process?
ERM-34  Information on revision of risk management processes and
capabilities to enhance the management of ESG-related risks?
Dimension 5 (D-5) ERM-35  Information on reporting of ESG risk to the board of directors and
Information, management?
Communication, ERM-36  Information on communication of ESG risks to shareholders in annual
and Reporting for general meetings?
ESG-related risks ERM-37  Information on disclosure of ESG-related risks to all stakeholder
groups?
ERM-38  Information on disclosure of board’s approval in annual reports on
data of ESG-related risk? Table Al.
Source(s): Adapted from Shah ef al. (2022b) ERM index
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