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Abstract

This study explores how corporate governance mechanisms, particularly board
characteristics, influence carbon emissions disclosure. Given stakeholder demands for
transparency and regulatory pressure emphasizing environmental accountability,
governance structures play a crucial role in enhancing environmental disclosures. The
study seeks to understand how factors such as board independence, gender diversity,
board size, meeting, CEO duality, and the presence of a sustainability committee affect
carbon emissions disclosure. The model makes use of 513 firms selected among STOXX
Europe 600 index across 17 countries, and 4,617 firm-year observations taken in the
period 2015-2023. Information is taken out of the Asset4- LSEG Workspace database.
The research tested the hypotheses by using panel data and Based on the pooled least
squares (OLS) regression method to test the study hypotheses. The results showed that
board independence, gender diversity, board meetings, and board size have a positive
impact on CED, and verify that active boards with assigned diversity assist in
transparency that extends beyond legal compliance. In contrast, CEO duality is
associated with a negative relationship with disclosure, suggesting that consolidation of

leadership may impede efforts for transparency.

Additionally, the presence of a sustainability committee appears to significantly
moderate the effects of several board characteristics, except board independence,
highlighting its complex role in improving carbon emission disclosure. The study
highlights practical implications for governance frameworks to align with changing

expectations about sustainability and regulatory expectations.

Keywords: Carbon Emissions Disclosure (CED), Board Diversity, Corporate
Governance, Sustainability Committee, Europe.
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Chapter One
The General Framework of the Study

1.1 Introduction

In recent years, the concept of environmental responsibility has garnered significant
attention at both organizational and national levels, particularly with regard to
sustainability reporting as an essential requirement for corporations (Boamah, 2022).
Organizations are striving to demonstrate their commitment to sustainability and
environmental stewardship, prompting the adoption of sustainability reporting to meet
stakeholders' demands for transparency. For instance, there is a growing call from
stakeholders concerned about global warming to include voluntary disclosures of carbon
emissions in decision-making processes related to greenhouse gas emissions and climate

change regulations, such as emissions trading schemes (Datt et al., 2019).

The modern economic growth and transformation resulting in general global growth and
increase also exacerbate the climate change-related environmental challenges (Zhen &
Lu, 2024). The concerns of stakeholders such as environmentalists, civil society,
policymakers, regulators, and shareholders are also focused on the fact that the impact of
carbon emissions and global warming as the concomitant issues affects the environment
and the corporate disclosures concurrently (Haque, 2017). As a result, increased carbon
responsibility can be observed. Organisations are faced with a more prominent media
and stakeholder scrutiny and increasing competitive competition to date accompanied by
a greater strategic urgency to attend to environmental concerns in order to mitigate the
carbon emissions (Goud, 2022).

Given the role of corporate governance as a key factor in corporate sustainability, there
has been considerable debate on achieving carbon emission reduction goals through
enhancing corporate governance (Oyewo, 2023). Therefore, the link between corporate
governance and carbon emission disclosures has gained significant interest lately (Goud,
2022). According to empirical evidence, effective practices in governance practices,
especially at the board level, create the essential frameworks in line of compatibility
between environmental goals and corporate strategy, and in ensuring disclosure to be
transparent (Abbasi et al., 2024).



Carbon disclosure is an essential aspect of the corporate environmental, social, and
governance (ESG) reporting, which in the past has played a major role toward the
development of a low-carbon economy (Giannarakis et al., 2017). Carbon-emissions
disclosure is a highly important tool to influence the shift to the low-carbon economic
course and has become a central constituent of the global policies of environmental
awareness over the last several decades (Bae Choi et al., 2013). Publix of environmental
disclosures has an effect on corporate integrity and trustworthiness, reduces the
propensity of law suits, protects brand strength, elicits economies of scale and promotes
amicable relationship amongst stakeholders. On that note, companies that embrace
transparency when it comes to their carbon emissions are in a better context to take strong
steps that can help to curb their impact on the climatic effects (Goud, 2022). Also due to
the fact that the reporting of carbon emission improves social trust and accountability,
there are a number of theoretical frameworks that been studied in examining the nexus
of corporate governance and reporting of carbon emissions. Specifically, the legitimacy
theory, which is based on the social contract between social and organizations, provides
explanatory framework to this connection (Bae Choi et al., 2013). In this respect, carbon
accounting serves as a governance tool provided with the clear data, which proves the
commitment of a company to environmental and social sustainability (Giannarakis et al.,
2017)

Corporate governance is a fundamental and key sustainability mechanism because it is
about board and management oversight and the strategic direction of an organization
(Oyewo, 2023). One of these strategies that achieves strengthening governance
mechanisms is responding to specific policies related to strategic issues such as climate
change and carbon emissions disclosure, as governance’s role in monitoring management
decisions results in enhancing transparency of disclosure through carbon emissions
disclosure that meets the needs of stakeholders (Kilig & Kuzey, 2019). Internal
governance is intertwined with many diverse elements of corporate governance,
including board characteristics such as board meetings, independence, gender diversity,
CEO duality, and board size. Previous literature has found a close link between board
characteristics and carbon emissions disclosure. The optimal board is based on agency
theory, as the optimal governance role in mitigating agency conflicts according to the

carbon-induced change in global climate requires stakeholders to achieve transparency,



consistency, and adequate disclosure of carbon emissions, and effective corporate
governance reflects these demands through directors’ commitment to enhancing
environmental credibility. In the context of achieving the objectives of stakeholders
(Karim et al., 2021; Tingbani et al., 2020).

As part of the organization’s internal governance, sustainability committees are
established to oversee the group’s environmental commitments and contribute to its
sustainability objectives. Besides, by connecting corporate governance with the
disclosure of carbon emissions, these committees make it possible for sustainable
practices to be part of daily activities and also support the company’s overall strategy
(Oyewo, 2023). Such committees help organizations handle environmental rules and
societal pressures by bringing together employees from different functional areas, which

greatly supports efforts to become more sustainable (Boamah, 2022)

Modern businesses find that investors want to observe more than just their financial
achievements. It now looks at a firm’s sustainability, how it addresses social and
environmental issues and the information it provides about carbon emissions.
Consequently, having an account of carbon emissions can enable a company to achieve
the positive reputation and meet the Sustainable Development Goals (Goud, 2022). As
more companies rely on finding their carbon emissions and factoring them into their
reports and this data is regarded as valuable in long-term investment decisions due to its

capacity to make the issue of sustainability clear to all (Tingbani et al., 2020).

Accordingly, this paper examines the impact of corporate governance, by board
characteristics, on carbon emissions disclosure. It also looks into the role of sustainability
committees in moderating this relationship. By doing so, the research aims to clarify the
internal governance mechanisms that promote environmental transparency and

accountability within organizations.

1.2 Study Problem & Question

In the coming decades, global economic systems will face challenges stemming from the
increasing commitment of all economic actors to foster a transition toward a more
sustainable economy. Companies are anticipated to pursue these objectives based on the
principle of accountability to society, investors, and stakeholders(Taglialatela et al.,
2023).



A crucial facet of commitment to sustainability is about environmental changes in terms
of especially in relation to carbon emissions disclosure and the challenge of global
warming. which has become an interesting trend in recent years, as a business entity
cannot be separated from the environment of society as a whole, and the company’s
activities must be consistent with the prevailing standards in society to achieve

environmental legitimacy before society and stakeholders (Khairunnisa et al., 2024).

As organizations seek to expand internationally, their demand to mitigate their
environmental and social impacts intensifies, leading regulators to emphasize corporate
governance practices that harmonize with environmental objectives (Karim et al., 2021).
In this regard, as a result of the global environment suffering from climate change and
carbon emissions, and to achieve green environmental goals, it is expected that the
application of corporate governance will promote and achieve environmental
accountability and the transparency of carbon emissions disclosures (Akhiroh &
Kiswanto, 2016).

Proper corporate governance helps businesses disclose more information on their carbon
emissions (Karim et al., 2021; Oyewo, 2023). Stakeholders are increasingly concerned
about accountability, with more information related to environmental responsibility and
carbon emissions disclosure. This concern highlights the increasing pressure on
policymakers and regulators to formulate mandatory standards for companies related to
carbon emissions disclosure (Ardillah, 2022). These kinds of regulations can create

equality among information held by management and stakeholders (Karim et al., 2021).

Key actors—including the board of directors (BoDs), management teams, and CEOs—
are integral to achieving these goals, given that their strategic decisions shape the
direction of the organization (Alvarez et al., 2014; Ardillah, 2022). This study focuses
on analyzing corporate governance characteristics such as board meetings,
independence, gender diversity, CEO duality, and board size while examining the
moderating effect of the sustainability committee on the direction of the relationship
between these characteristics and carbon emissions disclosure. Previous studies have
found that board diversity, CEO duality, board independence, board size, board meetings,
and sustainability committee meetings negatively affect carbon emissions, i.e., the results
reflect the role of board characteristics in positively influencing carbon emissions

4



disclosure and carbon emissions reduction (Goud, 2022; Haque, 2017; Kili¢ & Kuzey,
2019; Oyewo, 2023).

Current research shows significant gaps. Most studies have predominantly examined the
relationship between emissions disclosure and conventional firm characteristics
(Gonzalez & Ramirez, 2016) specifically focusing on carbon emission reductions and
their effects on disclosures (Goud, 2022; Haque, 2017). However, there has been a
limited investigation into the role of corporate governance in relation to carbon emissions
disclosure (Kilig & Kuzey, 2019; Lahyani, 2022). Conflicting findings further
complicate the matter, particularly concerning board independence (Oyewo, 2023;
Tingbani et al., 2020). Additionally, many studies target specific regions or industries
(He et al., 2019; Kilig & Kuzey, 2019), which limits the broader applicability of their
findings.

This research aims to explore the impact of corporate governance on carbon emissions
disclosure, represented by board characteristics and the moderating role of the
sustainability committee in the positive effect between characteristics and carbon
emissions disclosure. This study focuses on delving into different board characteristics,
including board meetings, independence, gender diversity, CEO duality, and board size.

This investigation focuses on two main questions:

Q1: What is the impact of corporate governance represented by board characteristics on

carbon emissions disclosure?

Q2: What is the impact of the moderating role of the sustainability committee on the
relationship between corporate governance, as indicated by board characteristics, and

carbon emissions disclosure?

1.3 Study Importance & Objectives

The significance of the study stems from the unique challenge posed by carbon
emissions, a completely different issue due to their ongoing impact on global warming.
The research also looks into the detailed and complex rules related to carbon emission
regulation. Corporate governance helps to decide which companies will report the most
information and take the biggest steps to cut their carbon emissions (Goud, 2022). The
paper gives concrete evidence linking board characteristics to carbon emissions reporting

and explores the moderating role of the sustainability committee in connecting them.
5



This study aims to address knowledge gaps in corporate governance and carbon
emissions disclosure. Despite the significant role of corporate governance in promoting
sustainability mechanisms, particularly in environmental aspects, most previous studies
have focused on the relationship between carbon emissions disclosure and traditional
corporate characteristics such as company age, size, profitability, and financial leverage
(Gonzalez & Ramirez, 2016; Prado et al., 2009; Prasetyo & Mimba, 2021). There has
been a lot of research on reducing carbon emissions, but little attention has focused on
the characteristics of disclosure and what drives it (Goud, 2022; Haque, 2017; Oyewo,
2023) Disclosure research rarely looks at characteristics such as the number of board
meetings, board independence, gender diversity, has two CEOs and board size (Kili¢ &
Kuzey, 2019; Lahyani, 2022; Park et al., 2023). Though the sustainability committee
helps with environmental compliance and providing clear information on carbon
emissions, its role in moderating the link between governance and environmental sharing

has not been widely studied.

The importance of this study also lies in its attempt to address the inconsistencies
revealed in the previous literature regarding the impact of certain governance
characteristics on disclosure, such as board independence and the role of the
sustainability committee (Oyewo, 2023; Tingbani et al., 2020). Previously, studies have
often looked only at a certain region or just one sector, so we cannot apply their outcomes
on a larger scale (He et al., 2019; Kili¢ & Kuzey, 2019; Lahyani, 2022; Park et al., 2023).
where the limited environment in which the study was conducted and the limited sample
and sectors included in the study sample, in this regard, made it impossible to generalize
the results. In light of the mounting societal and regulatory pressures on companies to
adopt responsible practices that contribute to achieving sustainable development goals,
this study highlights the importance of its contribution to clarifying how to employ
corporate governance tools, and the Sustainability Committee, to achieve effective
environmental disclosure and carbon emissions disclosure, thereby strengthening
stakeholder confidence, enhancing credibility, and driving more effective environmental

commitments (Oyewo, 2023).

Lately, there has been a noticeable shift towards analyzing corporate governance's impact

on carbon emissions disclosure, making it a focal point of interest. This study aims to

address gaps in the existing literature, which has been limited and often confined to
6



specific contexts, creating a knowledge void. To tackle this, the study broadens the scope
by including companies from various countries, specifically examining those listed on
the STOXX 600 across 17 European nations. This approach enhances the generalizability
of our findings across different settings and countries. Despite existing literature, there
remains a lack of clarity on how the BoDs influences sustainability disclosure,
particularly concerning carbon emissions. Additionally, previous studies have yielded
inconsistent results. This research stands out as one of the first to focus on the
sustainability committee's role as a moderating variable, in conjunction with various
demographic characteristics, in sustainability practices across a diverse range of
companies. This study aims to address these conflicting findings and provide new
insights through a comprehensive analysis of the relationship between corporate

governance through a set of board characteristics and carbon emission disclosure.

The primary objective of this study is to investigate how corporate governance—
specifically through the structure of keyboard characteristics and activities—can
influence carbon emissions disclosure. To accomplish this, the study will assess the
impact of board diversity, encompassing factors such as independence, gender diversity,
duality, board meetings, and board size, on carbon emissions disclosure. Additionally, it
will explore the role of sustainability committees as a moderating factor in this
relationship. The study will also delve into "related theories" that examine the

connections between these dimensions.

1.4 Contribution of the Study

This article adds in the theoretical literature, as well as practical implications in the area

of corporate governance and disclosure of sustainability.

From a theoretical point of view, the research expands upon the pivotal knowledge
inflicted by earlier literature by solving another aspect of the traditional aspects of a firm
the company size, profitability, and leverage. These dimensions have been examined
sparingly in prior studies in carbon emission disclosure. The investigation further
narrows its scope to the specific characteristics of boards of directors such as
independence, gender diversity, CEO duality, board meetings, and board size, thus
creating a more nuanced picture of the role that the functions of the governing bodies

have in environmental responsibility. Moreover, the research sheds light on the confusing

7



and occasionally conflicting results in previous literature and, in particular, the impacts
of the independentness of the board and duality of the CEO. One of its unique
contributions is the introduction and empirical testing of sustainability committee as a
moderating variable, which has sparingly been done in the earlier studies. Through this
moderating role, the study offers new information on how the sustainability related
governance mechanisms strengthen the relationship between board characteristics and

carbon emissions disclosure.

Secondly, at the applied level, the study obtains meaningful implications for regulatory
agencies, corporation governance and policy makers. The findings allow to design
effective disclosure rules to achieve transparency and comparability horizontally, within
firms, for the reporting of carbon emissions. For corporate leaders and boards, the study
confirms that strong governance practices can add environmental legitimacy that
facilitates stakeholder trust and the promotion of sustainable development. Being given
a rich and broad sample of listed companies of STOXX600 in 17 European countries,
the study adds to the generalizability of the obtained conclusions, so that the provided
recommendations would be useful to cope with sectorial and cross-sectorial transition

situations.



Chapter Two
Theoretical Background, Literature Review and Hypotheses
Development

2.1 Sustainability and Environmental Disclosure Framework

Sustainability reporting has emerged as a critical focal point for corporations,
intensifying discussions surrounding sustainability and corporate social responsibility
across both local and global positions (Boamah, 2022). There is increasing pressure from
stakeholders putting on companies to disclose ever greater amounts of non-financial
information about their operations. As a result, companies are under constant pressure to
demonstrate their interest in social responsibility and sustainability reporting (Datt et al.,
2019).

With the widening concerns of social and environmental responsibility by stakeholders,
more complete reporting than just financial performance and profitability is needed.
Companies tend to align loyalty with societal demands and expectations so that the
company’s goals are achieved by aligning with the expectations of various stakeholders
and society in general. For this reason, companies provide more transparent disclosures
and reveal more information to inform society of their commitment to social and
environmental responsibility, which positively affects not only society’s perception, but

also the company’s operations (Choi et al., 2013).

By improving transparency through disclosure of sustainability and social and
environmental responsibility, which reflects greater trust among stakeholders.
Transparency of sustainable practices including carbon emissions speaks to the
environmental responsibility of the company, increases the company’s reputation and
attracts the attention of investors. There is sufficient evidence showing a positive
association between environmental disclosure and corporate value (Goud, 2022), and
corporate social and environmental responsibility disclosure is also a key factor in

enhancing stakeholder relations (Cucari et al., 2018).



2.1.1 Sustainability

In recent decades, increasing environmental crises and economic turmoil have
heightened stakeholder awareness of sustainability issues. As a result, Sustainability
reporting has gained momentum, with a particular focus on corporate social
responsibility and environmental reporting (Binh & Lee, 2024). Although there are no
common or voluntary reporting frameworks in most countries, there is a great deal of
commitment and diversity in corporate reporting practices, which have been used to
highlight companies’ positive achievements and create legitimacy in society (Hu & Loh,
2018).

The concept of sustainability pertains to the capacity to uphold an entity or process over
time, encompassing improvements in economic, environmental, and social systems for
human development Sustainability also entails maintaining a dynamic equilibrium
between population and the environmental carrying capacity, allowing for development
and growth without causing irreversible harm (Mensah, 2019). This concept emphasizes
the optimal way for populations to live within their economic and social spheres, as well
as the conscientious use of available environmental resources. Additionally,
sustainability is intertwined with the responsibility towards future generations,

presenting practical challenges due to the unpredictability of their needs (Thomas, 2015).

As corporate activities expand both locally and globally, which has a sustainable impact
on the level of society and the environment, the size of expectations from stakeholders
on companies increases in light of these effects (Frias-Aceituno et al., 2013). In this
regard, the focus of regulatory bodies at the level of countries of the world has increased
in the commitment to corporate governance proportionately and more appropriately with
the wide-ranging environmental issues(Cucari et al., 2018) . Given that preserving the
environment is one of the central issues that sustainability urges, preserving it and
preserving the rights of future generations, the phenomenon of global warming and
climate change and the lack of interest by companies makes the matter more dangerous,
as the government and groups responsible for the environment discussed setting
regulations related to greenhouse gas emissions and taking proactive measures related to

carbon emissions (Tila & Augustine, 2019).
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In light of the urgent need for collective action, the United Nations launched the 17
Sustainable Development Goals in 2015, as goal number 13 for sustainable development
relates to climate change, as it refers to combating climate change and its effects on the
Earth, and goal number 7 is related to clean energy and all energy issues to reduce

greenhouse gases (UN Climate Change Annual Report, 2018).

Contemporary sustainability concepts aim to combine social, environmental, and
economic models to address ongoing human challenges. By focusing on environmental
models, such as biodiversity and environmental safety, in an attempt to reduce
environmental risks to reduce the impact on the environment and preserve the

requirements of future generations (Mensah, 2019).

2.1.1.1 Corporate Environmental Sustainability Disclosure (CESD)

The increasing complexity and importance of corporate economic activities, beyond
recovery purposes, has led to increased requirements for companies to adopt sustainable
paths and disclose more relevant information that reflects trustworthy behavior on issues
related to and centered around environmental activities (Cucari et al., 2018; Shaukat et
al., 2016). Gray et al (1995) defined corporate environmental sustainability disclosure
(CESD) as the disclosure of a company's activities and public image on topics related to
environmental sustainability. Indeed, the values and motivations held by corporate
executives influence the practice of such disclosures about environmental strategies and
practices, as these strategies and practices embody corporate social and environmental
responsibility efforts as a result of stakeholder and societal demands, enhancing the

image and justifying existence (Cucari et al., 2018.)

In recent years, there has been an increasing interest in issues related to corporate
responsibility and ethics, especially with regard to environmental issues. This interest
has increased significantly, and the focal point for disclosure of information on these
issues was in the late 1970s(Frias-Aceituno et al., 2013). As a result, companies have
become more socially responsible and environmentally concerned. These companies can
work to reduce pollution and carbon emissions while increasing profits, relying on
environmental strategies that are not being imitated (Mensah, 2019). As a result, efforts
to address environmental issues and reduce emissions that affect climate change will lead

to a competitive advantage for the most proactive companies (Alvarez et al., 2014).
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In order to promote sustainable development in the business environment, it is important
to integrate environmental, social and governance disclosure through a comprehensive
approach and strategy by the management of companies (Gonenc & Krasnikova, 2022). In
light of strengthening relationships with stakeholders by providing comprehensive
information and disclosures, which enhances accountability and trust. Thus, companies
can reduce risks and exploit opportunities by contributing positively to society and the
environment and enhancing their competitiveness in the long term(Shaukat et al., 2016).
In light of the organizations' focus on sustainability and efforts focused on internal
initiatives, through corporate governance and boards of directors in community
contributions, thus including processing information related to carbon emissions
disclosure and emissions management, which is considered an essential part of
environmental information and disclosure in environmental information reports (Binh &
Lee, 2024). Recently, investors and stakeholders have increased their focus on
environmental information, especially the extent to which companies' activities impact
the environment. Investors rely on information to evaluate current investments from an
environmental perspective, and to assess prospects related to costs associated with
combating pollution. As a result, pressure has increased from investors and stakeholders
on companies to provide more disclosures related to carbon emissions and greenhouse

gases (Giannarakis et al., 2017).

Different theories suggest how corporations are responsible for satisfying society's
expectations. The legitimacy theory indicates that an organization is legitimate by taking
its environmental responsibility towards a different set of stakeholders. Due to the
increasing interest in environmental issues, companies have started using ecological
practices(Goud, 2022) . Essentially, it is since the company is seeking to reach an
agreement with stakeholders on how the company’s activities are incorporated into the
social contract. One way to do this is by disclosure of carbon emissions in annual reports
and sustainability reports. There is increasing pressure on businesses from organizations,
government agencies, and communities to disclose more about the things that cause
global warming and climate change such as carbon emissions(Choi et al., 2013). Such
kind of phenomenon shows that corporate behavior can be determined by external
parties. Consequently, companies have also started (voluntarily) and disclosed them
(Kilig & Kuzey, 2019).
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2.1.1.2 Carbon Emissions Disclosure

The process of disclosing and disclosing carbon emissions is considered a pivotal and
fundamental step towards achieving a low-carbon global economy, as a tangible first step
towards reducing greenhouse gases (Caby et al., 2024). The issue of environmental
pollution has become a controversial issue recently, which requires economic
development to focus efforts on protecting the environment and the extent of the impact
of companies' activities on the environment, especially the issue of carbon emissions that
cause the phenomenon of global warming (Khairunnisa et al., 2024). Therefore, the issue
has become very interesting and has raised increasing concerns among stakeholders
regarding the increasing disclosure of company activities and their relationship to carbon
emissions (Pattberg, 2017). With the increasing interest day after day, there have been
increasing calls and pressures from regulatory bodies and policymakers to impose
standards that require companies to increasingly disclose information related to carbon
emissions, and this disclosure will reduce the problem of information asymmetry

between management and different stakeholders (Goud, 2022).

Recent trends towards sustainability by organizations in order to achieve sustainable
development goals through efforts towards achieving broader societal contributions.
Therefore, reporting on environmental, social and governance issues is now normal for
companies as it helps present a clear and unified picture of sustainability (Oyewo, 2023).
Due to the serious nature of climate change, companies should openly report their carbon
emissions. When a firm is open about its information, it assumes responsibility and
sometimes improves how it is seen by the public, helps attract investment, supports its
reputation and makes it compete better in the market (Gonenc & Krasnikova, 2022).
Under this structure, corporate governance is necessary, helping ensure that the
disclosures made to stakeholders are open, equal and fair and that stakeholders are
protected against possible conflicts of interest (Binh & Lee, 2024).

A range of terms linked to carbon emissions have been explored in the literature such as
carbon disclosure, carbon accounting, and carbon reporting. The words are often used in
the same way, but they have small differences in what they mean (Pattberg, 2017).
According to findings, about 129 articles about carbon accounting were released between
1998 and 2011 and more are being released now, due to increased interest in

sustainability and disclosing carbon emissions (Stechemesser & Guenther, 2012).
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Carbon emissions are when gases that contain carbon are released into the air and most
often these are known as greenhouse gases and often identified as carbon dioxide or CO2.
When the industrial revolution started, the amount of CO2 in the atmosphere experienced
a rapid rise (Khagq et al., 2022).

"Carbon accounting™ serves as an encompassing term that includes the measurement,
collection, valuation, and communication of greenhouse gas emissions from specific
sources. It recognizes these emissions not only as liabilities but also as assets, facilitating
the provision of vital information to both internal and external stakeholders
(Stechemesser & Guenther, 2012). This broad definition covers mandatory and voluntary
processes such as estimation, measurement, reporting, verification and auditing to
account for emissions and removals of greenhouse gases such as carbon dioxide from the
atmosphere, including at both the national and international levels (Haigh & Shapiro,
2012). The second concept, "carbon reporting” is more specific, focusing on the
voluntary or mandatory reporting of carbon emissions by companies, addressing the
information requirements and specific conditions and methods for reporting as outlined
in the Kyoto Protocol Guide. In relation to the third concept, carbon disclosure involves
translating the concept of carbon for companies into a risk assessment process that
identifies market opportunities and their financial impacts on companies and investors
(Nuber & Velte, 2021). This process shifts the focus from methods and processes to a
broader societal purpose. It exemplifies information governance by emphasizing the
commitment to governance through the provision of information. It serves as a
mechanism for transparency and accountability to influence relevant parties. For climate
governance through disclosure, the target parties are profit-seeking actors (investors) and
information holders (firms), leading to a change in the strategic behavior of those actors.
(Khag et al., 2022; Pattberg, 2017).

Carbon emissions disclosure has gained significant momentum recently, but companies
are struggling to provide high-quality carbon emissions information due to the lack of
global standardization in carbon disclosure, and therefore there is significant variation in
detail, methodology, and scope across companies (Wang et al., 2023). Moreover,
accurate technological knowledge and staying updated on trends, requirements, and
technologies pose major obstacles for companies in the process of disclosure. Regulatory
authorities and policymakers can play a pivotal role by establishing a roadmap for
14



companies, leading to enhanced disclosure quality and transparency. Additionally, this
can facilitate capital flows towards sustainable projects in green finance (Banerjee et al.,
2021). Large multinational corporations, predominantly based in economically
prosperous countries responsible for the majority of carbon emissions, carry a moral
obligation and environmental burden on stakeholders and society. Focusing on joint-
stock and multinational corporations in reducing carbon emissions and emphasizing
corporate governance as a crucial sustainability mechanism is essential for achieving
decarbonization goals. Consequently, the association between corporate governance and

carbon emissions disclosure is gaining significant momentum (Oyewo, 2023).

2.1.1.2.1 Regulatory environment

Companies ' adherence to regulatory principles and guidelines for disclosing and
mitigating carbon emissions reflects the requirements and expectations of stakeholders.
Regulatory intervention is necessary to enhance the quality of information, ensuring
coherence and relevance of carbon-related data and reporting. Without regulatory
intervention, monitoring would be lacking and disclosures would become unreliable. In
response, various organizations and protocols have been established to regulate the
disclosure of carbon emissions and address climate change to combat global warming

(Houge & Khan, 2023).

Adopting the Kyoto Protocol in 1997 and its subsequent enforcement in 2005 marked a
crucial turning point in global efforts to address climate change. It became a primary
catalyst for corporations and institutions to engage in activities aimed at mitigating
climate change by imposing mandatory targets for companies to reduce their greenhouse
gas emissions. It played a prominent role in the European Union countries, which led to
companies, especially environmentally sensitive ones, to increasing pressure to prevent
carbon emissions at the organization level by disclosing their emissions and taking
serious steps to reduce them (Haque, 2017; Kilig¢ & Kuzey, 2019). More than 800 of the
world's largest companies at that time entered into an agreement to reduce carbon
emissions. Moreover, the use of increasing policies to respond to the impact of climate
change through taxes or binding standards concerned with corporate activities (Abbasi
etal., 2024).
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The Carbon Disclosure Project (CDP) in the UK began in 2000 as a non-profit
organization. The action focuses on filling the information gap between businesses and
those connected to them by reporting what’s happening each year from leading
companies worldwide. The result is captured by asking corporations to fill a voluntary
questionnaire that addresses important responses to climate change and global warming
challenges. Using the CDP’s framework helps investors and other stakeholders compare
and judge how different companies approach climate issues (Karim et al., 2021; Kili¢ &
Kuzey, 2019).

Since then, major organizations and countries have enforced rules to ensure companies
share information on their emissions to help combat global warming. Though most
countries leave reporting on carbon emissions as a voluntary step, the United Kingdom,
Auwustralia, France and New Zealand require it. This applies especially to 2013, when the
UK insisted that all companies on the London Stock Exchange disclose how much carbon
they emit (Houge & Khan, 2023). In 2015, the United Nations agreed to renew the world
by 2050 by disclosing 17 goals related to sustainable development, including two goals
related to climate change and clean energy, in light of developing mechanisms to measure
climate change as a strategy followed by companies, in addition to creating awareness
related to preserving the environment and promoting sustainable development goals
(Goud, 2022). In addition, in 2019, the European Commission issued guidelines on
climate change reporting in line with the recommendations of the Financial Disclosure
Committee on Climate, with the aim of reducing problems with voluntary carbon
emissions disclosure, environmental misinformation and information asymmetry (Nuber
& Velte, 2021). Developments in the enactment of legislation and laws followed,
including New Zealand, specifically in 2020, through the enactment of a law entitled
Emissions Trading Reform, and it became one of the first countries in the world to issue
an official law to reach zero carbon emissions in the form of carbon dioxide by 2050
(Houge & Khan, 2023).

2.1.2 Corporate governance

Corporate governance is widely recognized as a key sustainability mechanism for
organizations (Oyewo, 2023). It refers to the technique by which organizations are
governed, directed and managed to ensure that decisions made are in line with the desires

of various stakeholders and is closely linked to the oversight and strategic direction of
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companies (Okudo & Amahalu, 2021). Additionally, it is an important mechanism in

managing relationships between owners, investors and stakeholders (He et al., 2019).

Corporate governance is about the way a company is governed. It focuses on ensuring
that the decisions made by those who run the company are appropriate, so it mainly
focuses on managing the relationship between shareholders and managers (Budiharta &
Kacaribu, 2020; Okudo & Amahalu, 2021). Corporate governance includes the formal
and informal processes through which a company is managed, including meeting the
legal and policy requirements of the company(Mahmood et al., 2018) . This includes the
interaction between stakeholders and managers, as governance ensures that investors
receive adequate returns on their investments. In addition, an effective governance
system shows how managers are held to their obligations in line with the guiding
principles reflected in corporate governance (Liao et al., 2015). By maximizing
shareholder value legally, ethically and sustainably, it is the blood that fills the veins of
transparent corporate disclosure and high-quality accounting, by ensuring equality and
transparency for different stakeholders. Therefore, governance ensures that the
company’s activities and business are appropriate for managers in line with stakeholders
and society (Al-Qahtani & Elgharbawy, 2020) . This is an explanation of the interaction
between managers and stakeholders, as corporate governance is considered a concept
based on agency theory by providing investment returns to investors and preventing
management from acting in an opportunistic manner based on self-interest (Khaq et al.,
2022).

The study of corporate governance includes two main dimensions. The first-dimension
concerns policy, including oversight of long-term strategies and specific policies such as
CEO appointments, dismissals, and disclosure in response to important strategic issues
such as climate change. The second-dimension from the scholars’ perspective revolves
around the structure of the BoDs. The study of the structure of the BoDs is of great
importance due to the pivotal role that the structure of the BoDs plays in performance,
productivity, and influential decisions (Galbreath, 2010). Governance mechanisms,
specifically boards of directors, have been subject to in-depth research by researchers
and scholars, focusing on whether boards of directors have the ability to move towards
greater sustainability. The focus was on the characteristics of the board and the extent of
their impact on the environment. The greatest focus by scholars of sustainability and
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management was on the extent to which the sustainable development goals affect value
creation after companies adopt efforts to integrate them into their strategies (Taglialatela
etal., 2023).

Recently, corporate governance and its relationship with carbon emissions have gained
a lot of momentum and research, considering that corporate governance is a key
sustainability mechanism for companies (Oyewo, 2023). According to what scholars
have concluded, the strategies that should be followed to achieve decarbonization are to
enhance corporate governance, as a self-regulatory mechanism that improves the practice
of sustainability in companies (Tingbani et al., 2020). With reference to the pivotal role
of corporate governance in disclosing carbon emissions, the quality of corporate
governance has a positive impact on the disclosure of carbon emissions, and the
implementation of corporate governance improves the company's performance, which
has a positive impact on companies. Therefore, companies with good financial
performance disclose carbon emissions more widely, considering that disclosure is
evidence of transparency in the information provided to the public, and reflects the
quality of corporate governance to greater disclosure of carbon emissions (Prasetyo &
Mimba, 2021).

In addition, one of the main pillars of corporate governance is transparency, including
the disclosure of carbon emissions, and enhancing corporate governance will lead to
more mature decisions at the level of carbon emissions disclosure (Prasetyo & Mimba,
2021). The literature also indicates the extent to which corporate governance, represented
by the characteristics of the BoDs, is linked to sustainability reports (Okudo & Amahalu,
2021). Corporate governance ensures more transparent disclosures. As a result of the
pressures on management to disclose carbon emissions and reduce these emissions in the
long term, and as a result of the impact of the global climate, there is a continuous demand
from stakeholders and society for more transparency and consistency in the approach to
disclosing carbon emissions (Karim et al., 2021). As a result, effective corporate
governance reflects this message by forcing managers to enhance environmental
credibility in response to the requirements of stakeholders and society(Mahmood et al.,
2018). Corporate governance includes many features such as diversity in board
characteristics such as meetings, independence, gender diversity, CEO duality, board
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size, and, where studies and trends have recently increased towards the role of board

characteristics in disclosing carbon emissions.

Efforts have been directed towards mitigating global warming and disclosing carbon
emissions through improving governance mechanisms. One of the most important trends
is the pivotal role played by the organizational pyramid, represented by the BoDs, as it
is responsible for the strategic direction and performance of the company. Thus, it is
considered a factor influencing corporate behavior (Taglialatela et al., 2023). Research
indicates that boards of directors, as governance mechanisms, are intricately linked to a
company's strategic direction and decisions. There is compelling empirical evidence
demonstrating a positive correlation between the characteristics of the BoDs and
environmental disclosures. Corporate governance aims to harmonize sustainability goals
with the company's objectives, which are established by the BoDs. Therefore, the board's
characteristics play a pivotal role in achieving these desired goals (Oyewo, 2023). As a
result, the responsibilities of boards of directors are extensive, encompassing not only
the interests of shareholders but also those of various stakeholders and the community
(Ardillah, 2022).

As the BoD’s is tasked with managing the company following its goals and objectives
and acting as a representative of the company both internally and externally, they need
to gain legitimacy from various stakeholders. To achieve this, companies need to fulfill
their social responsibility towards society, particularly in disclosing their carbon
emissions. Companies are increasingly under pressure to demonstrate their commitment
to addressing climate change and aligning their activities with social values to maintain
their social and environmental responsibility, legitimacy, and community acceptance
(Simamora et al., 2022). In addition, as a result of the ongoing pressures and the
emergence of government regulations related to the environment and carbon emissions
disclosure, companies find themselves motivated to adopt innovative strategies to
achieve improved environmental disclosures and achieve environmental legitimacy
(Goud, 2022).

Enhancing carbon disclosure begins with boards. It is important to enhance governance
mechanisms to achieve the characteristics of an effective board and to achieve successful
carbon disclosure strategies. Through governance mechanisms such as board
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independence, gender diversity, duality, independence and board size, as measures to
improve the strategies implemented by entities to improve board performance, and to
achieve environmental development goals related to carbon emissions disclosure
(Haque, 2017; Oyewo, 2023). In addition, there is a lot of literature on the effectiveness
of the BoDs in reducing environmental concerns, given that carbon disclosure is
considered part of carbon mitigation activities in general, but corporate governance is

considered the main driver of carbon emissions reduction (Goud, 2022).

The BoDs of an organization is a composition of the organization that is indicative of
how well the organization directs its operations and makes decisions on how to get to its
desired objectives. Board characteristics are critical for the sustainability and carbon
emissions disclosure strategic decisions. Previous literature has delved into the
relationship between board structure and characteristics and carbon emissions disclosure,
and discovered the extent to which board characteristics affect carbon information
disclosure (Haque, 2017). Previous literature has found that boards that are balanced in
terms of experience, independence, gender diversity, board size, and board meetings
make informed decisions, which improves performance, and the extent to which gender
diversity and independence have a positive impact on increasing carbon disclosure
information to maintain the company’s legitimacy(Lahyani, 2022). The literature
findings continued for the roles played by corporate entities towards achieving better
performance of board decisions in forming good boards in terms of gender diversity,
independence, duality, frequent meetings, board size, and improving the role of the board
in sustainability to achieve the desired goals, which include decarbonization (Oyewo,
2023).

The higher the level of internal governance represented by board characteristics, the more
positive their effects on carbon information disclosure and sustainability disclosure (He
etal., 2019). Taglialatela et al (2023) also added that board characteristics influence how
a firm makes strategic decisions related to sustainability reporting to provide information
to different stakeholders and enhance its legitimacy.

In this regard, corporate governance represented by the characteristics of the BoDs
affects the extent of disclosure of sustainability and carbon emissions because they make
important decisions in implementing the strategic objectives to be achieved.
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2.1.3 The Sustainability Committee

Recently, there has been a trend of sustainability and corporate governance effectiveness.
As a result, corporate social responsibility committees / sustainability committees have
been established in large corporate organizations. The committees help boards of
directors focus on the trend toward sustainability. They are responsible for reviewing
policies and performance in matters related to environmental and social issues, and they
practice and have experience and skills in linking the company to social responsibility
and sustainability in the company to the company's strategies and directions (Mahmood
et al., 2018).

The formation of a sustainability committee is an important aspect of corporate
governance and an indicator of the extent of a company’s commitment to sustainability
issues towards its stakeholders. In addition, the strength of the relationship with
stakeholders is linked to the provision of reports that include various issues related to
social responsibility and sustainability, and the presence of a sustainability committee in
the company is positively related to the quality of sustainability reports. Sustainability
committees are also called environmental governance mechanisms, which indicate the
objective intention to control relevant issues and are considered an important element of
human capital that develops management and motivates it to work Given that the
effectiveness of the board is not based only on the composition of the board, but also
depends on its structure. Therefore, the presence of a sustainability committee is a good
indicator to stakeholders that the company pays great attention to relevant issues, and it
also indicates proactive governance represented by the strategic orientation towards a

low-carbon future (Tingbani et al., 2020).

The importance of the existence of sustainability committees in companies is increasing
in an attempt to satisfy the interests of stakeholders and gain legitimacy, as sustainability
committees are responsible for mitigating sustainability risks and maximizing its
opportunities and all procedures and strategies related to enhancing the sustainability
image of the organization, and an indicator of the adopted legitimacy. Through
environmental strategies aimed at preserving the environment to reduce global warming
and carbon emissions, the sustainability committee has become important in disclosing
carbon emissions (Mahmood et al., 2018). Previous literature in this field indicates that

environmental committees appear to encourage more disclosure of greenhouse gases
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associated with global warming and climate change, as they stimulate more disclosure of
greenhouse gases resulting from carbon emissions. In addition, disclosures are positively
related to the presence of a social responsibility committee in the company (Tingbani et
al., 2020).

The effectiveness and efficiency of corporate internal organization in the objectivity and
transparency associated with measuring, recording and disclosing carbon emissions in
regulatory requirements, policies and procedures that change expectations of social
demands. Sustainability committees/environmental committees are considered to be
management’s reputation for implementing plans and rules to measure and disclose
carbon emissions as a means to reduce global warming (Tila & Augustine, 2019).
However, the business environment plays a pivotal role in corporate social responsibility
in meeting stakeholders’ requirements. It has been shown by much previous research that
sustainability committees act to safeguard different stakeholders, raise the social
responsibility of the company and build shareholder value within the company. When
companies have environmental committees, they tend to share information about their
carbon emissions that exceeds the amounts shared by other firms (Taglialatela et al.,
2023). So, environmental committees show an aggressive effort to address
environmental problems and come up with plans and laws to deal with carbon emissions

linked to global warming (Kili¢ & Kuzey, 2019).

The topic of disclosure of carbon-emissions, in the current discussion of corporate
governance, has assumed a commanding ground, and it is on this basis that some of the
ruling bodies under corporate governance have been seeking the cutting edge due to their
capability of influencing the planning of strategies. It was demonstrated that highly
empowered and independent such committees demonstrate strong leadership and follow
proactive steps to educate and promote the firm about its accountability towards the
environment and to be socially responsible on top of this. Theoretically, the novelty of
such committees is that it can bring organizational aspirations to strategies and
operationalized plans and thereby place the firm on more sustainable pathways.
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2.2Theories

In recent years, the issue of environment has gained greater centrestage in the global
discussions and national policy frameworks (Prado-Lorenzo et al., 2009). Researchers
have also used agency theory, legitimacy theory and stakeholder theory to improve the
understanding of corporate governance together with carbon emissions disclosure
(Abbasi et al., 2024; Galbreath, 2010; Goud, 2022; Kili¢ & Kuzey, 2019; Tingbani et al.,
2020). All these theories help explain the effect of corporate governance on the
company’s reporting on carbon emissions. In addition, the limitations of those theories
prove that a single environmental model, including carbon emissions disclosure, is

necessary (Oyewo, 2023).

The agency theory is the most popular theory related to corporate governance
mechanisms and carbon emissions disclosure (Galbreath, 2010). This theory assumes
that agents (managers) and Principals (shareholders) have different levels of knowledge
and the idea of the theory is to watch over this relationship between them(Jensen &
Meckling, 1976). The theory proposes a framework that links carbon emissions
disclosure to the mechanism of the theory and that good governance increases the ability
of the company to resolve existing disputes and reduce conflicts between stakeholders.
Dealing with agency theory with corporate governance increases the effectiveness
associated with emerging challenges such as carbon emissions and also maintains control
over the opportunism of managers. Therefore, agency theory is closely associated with
effective corporate governance represented by the characteristics of boards of directors.
Consequently, it mitigates the agency problem by holding managers accountable to
stakeholders (Goud, 2022).

Legitimacy theory posits that organizations employ the disclosure of social and
environmental information as a mechanism to sustain their legitimacy within societal
expectations (Dowling & Pfeffer, 1975). Especially, disclosing carbon emissions
publicly shows an organization is willing to meet climate change standards, helping it
keep its legitimacy (Goud, 2022). Legitimacy theory posits that environmental
legitimacy is built through the perception of an organization as environmentally
responsible to its stakeholders and society as a whole. In this regard, companies convince
stakeholders that their activities are consistent with stakeholders’ expectations regarding

carbon emissions to legitimize and maintain the social contract, by disclosing the practice
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of carbon management in their activities through various channels such as annual reports
and sustainability reports (Kilig & Kuzey, 2019). According to Suchman (1995),
legitimacy theory proposes the concept of a social contract between the organization and
society. Legitimacy refers to a general perception or assumption that the organization’s
activities are desirable, acceptable, and appropriate within a social framework and system
based on certain norms, values, and beliefs. Therefore, any behavior that violates these
norms and values is subject to severe sanctions by society. Therefore, the role of the
BoDs lies in the effectiveness and ability to focus on carbon-related issues to gain
legitimacy and reach societal expectations. In addition, societal expectations are not
permanent and change, so improving the effectiveness of management in response to
changing societal requirements requires (Choi et al., 2013). With the recent great interest
in climate change and carbon emissions, companies must improve the effectiveness of
the BoDs to maintain the social contract and maintain legitimacy. Therefore, investing
in board members and their characteristics to enhance environmental protection can be
considered an economic transfer of valuable resources, and improving the BoDs by
setting more ambitious controls regarding greenhouse gases reflects positively on
productivity (Nuber & Velte, 2021).

According to stakeholder theory, an organization includes different stakeholders who
influence and are influenced by it (Oyewo, 2023). Given that stakeholders can be
influential, (powerful) and important stakeholders, organizations should therefore
consider the wvarious interests of stakeholders when developing plans or
strategies(Freeman, 2010). With regard to environmental sustainability, organizations
take into account stakeholders directly and indirectly in relation to carbon emissions in
their activities and through the application of effective corporate governance. Companies
take effective and appropriate measures to reduce environmental pollution to gain the
satisfaction of stakeholders and achieve legitimacy (Oyewo, 2023). In addition, the
theory hypothesizes that if the influence and power of stakeholders are wide, companies
will respond to related pressures, by disclosing more about social and environmental
aspects in their practices as well as in their disclosures (Kilig¢ & Kuzey, 2019). According
to Tingbani et al (2020), a stakeholder is defined as any group or person capable of
influencing and being influenced by the attainment of an organization's objectives. In

addition, studies show that stakeholders also like how companies handle environmental

24



issues. Thus, companies seek to become involved in environmental matters and
disclosure, especially greenhouse gas emissions, with more disclosure to address these

matters.

Stakeholder theory and legitimacy theory intersect in how they explain corporate
governance and carbon emissions disclosures, with absolute disclosure acting as a
governance mechanism (Oyewo, 2023). These theories complement each other, leading
previous studies to connect them. Legitimacy theory underlines how companies should
speak to society to be understood and stakeholder theory helps businesses determine what
each stakeholder needs. The difference in societies and organizations’ actions over
climate change and emissions can cause people to doubt the validity of the organization’s
goals (Gonzalez & Ramirez, 2016). Here, legitimacy theory explains broader ways in
which society expects companies to behave, while stakeholder theory is better for

resolving issues raised by specific groups (Tingbani et al., 2020).

Carbon emissions disclosure is better explained by adding agency, stakeholder and
legitimacy theories. Under agency theory, we focus on our internal sets of rules to limit
misunderstandings, while stakeholder theory values the input of others outside the
organization. The theory of legitimacy suggests that openness helps a person remain
socially accepted. All these theories together help explain how corporate attributes

influence the sharing of carbon emission disclosure.

2.3 Hypotheses Development

In response to global climate change caused by organizations through emissions of gases
such as carbon emissions that cause global warming, it has become a pressing issue due
to its negative impact on the environment. To maintain the social contract, companies
want to address the issues that cause these emissions and reduce environmental pollution
(Oyewo, 2023). Consequently, businesses are introducing governance structures to
enhance board work, accomplish the social contract objectives and preserve their
legitimacy. Through preserving nature and making more information about their carbon

emissions available (Karim et al., 2021).

Since boards of directors are involved in guiding the company toward its goals, it is

important for them to act responsibly and choose decisions that fit with the theory of
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legitimacy and by which the firm and society maintain a mutual agreement and remain
legitimate (Karim et al., 2021). Boards make their decisions by considering how the
company's strategy fits with what society expects and how better corporate governance
can improve the work of directors. Earlier research clearly indicates that board
characteristics play a vital role, especially in impacting the disclosure of carbon
emissions (Abbasi et al., 2024; Galbreath, 2010; Goud, 2022; Kili¢ & Kuzey, 2019;
Oyewo, 2023; Tingbani et al., 2020). In light of the above, this study focuses on the
corporate governance variables such as independence, gender diversity, meeting, duality,
and Size and their impact on carbon emissions disclosure, and the sustainability
committee as a moderating variable for the direction of the relationship between the

diverse characteristics of the BoDs and carbon emissions disclosure.

2.3.1 Board Independence and Carbon Emissions Disclosure

The main role of boards of directors is to guide and oversee senior management, ensuring
alignment with investors' interests. Independent board members enhance this oversight
by providing objective assessments, as they are not involved in daily operations (Goud,
2022; Oyewo, 2023) . Their independence serves as a safeguard against undue influence
from executives (Haque, 2017). Research underscores the significance of board
independence in promoting a long-term perspective that encompasses both sustainability
and accountability. Given the promotion of sustainability and planning in parallel
between financial and environmental accountability. Thus, independent directors are
encouraged to move towards disclosing information related to social and environmental
responsibility (Park et al., 2023). thereby underscoring the vital role independent boards

play in adopting environmentally responsible policies (Liao et al., 2015).

As independent directors are interested in tendencies towards responding to concerns
related to accountability, maintaining stakeholder satisfaction and maintaining
legitimacy, they pay increasing attention to meeting the sustainability responsibility of
companies. Which in turn improves their social standing and social acceptance (Tila &
Augustine, 2019). According to what scholars have found, independent directors push
for the dissemination of environmental information as a strategy and tactic regarding
which the organization is environmentally responsible. Thus, improving the quality of
the decision related to carbon emissions disclosure (Oyewo, 2023). According to what

the agency theory confirms, an independent BoDs is more efficient and capable of
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managing and monitoring the activities of the company and with a higher level of
transparency, which improves the value and performance of the company in the long
term (Kilig & Kuzey, 2019). Stakeholder theory points to a positive relationship between
board independence and environmental disclosures due to their limited influence by
stakeholders compared to executives (Liao et al., 2015). Moreover, legitimacy theory
also demonstrates that companies have direct contact with the public (Lahyani, 2022).
This means that the environment of the company is improved through the presence of an
independent BoDs, ethically or culturally diverse, and mechanisms of social
responsibility that improve environmental decisions and their implementation (Goud,
2022).

Based on the literature, independent directors support activities on climate change and
reveal information about carbon emissions. They emphasized achieving results over the
long run, maintaining durable plans, and maintaining environmental disclosures (Haque,
2017). Additionally, independent directors enhance transparency and may support
initiatives and regulations to ensure their company does not conceal issues in its
disclosures and environmental data. The presence of independent directors in a company
can help people notice if its results are not strong, leading them to introduce policies and
actions in support of climate change (Park et al., 2023). Previous literature has examined
the independence of the board members and carbon emission disclosure (Haque, 2017;
Kilig & Kuzey, 2019; Lahyani, 2022; Liao et al., 2015; Oyewo, 2023; Tila & Augustine,
2019). According to Oyewo (2023) independent members on the board are linked to
better environmental disclosures by companies. Also, Kili¢ and Kuzey (2019) discovered
that companies with more independent directors presented a better response to the carbon
disclosure projects (Borghei, 2021; Lahyani, 2022; Liao et al., 2015) also found a
positive association between board independence and carbon emissions disclosure.

Therefore, the following hypothesis arises:

Hypothesis 1: There is a positive association between board independence and carbon

emissions disclosure.
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2.3.2 Board Gender Diversity and Carbon Emissions Disclosure

There has been a growing preference in academic journals to look at the involvement of
women on corporate boards. Various researchers have investigated the connection
between more women on a board and improved sustainability/environment reports and
for the most part, found that the roles of women do make a difference (Abbasi et al.,
2024; Caby et al., 2024; Karim et al., 2021; Liao et al., 2015). The existing body of
literature robustly indicates that organizational diversity significantly enhances problem-
solving capabilities and contributes to the overall effectiveness of the organization.
Gender diversity, in particular, is a crucial element within the framework of corporate
governance (Liao etal., 2015; Park et al., 2023). It has also been shown in several studies
that women are key to promoting sustainability and responsible social and environmental
practices on boards. It has been noticed that when there are more women on company
boards, the quality and effectiveness of their environmental disclosures tend to improve
(Haque, 2017; Karim et al., 2021; Okudo & Amahalu, 2021).

Corporate governance has an important aspect related to gender diversity. Although both
male and female directors are concerned with environmental issues, and also with the
ethical practices of stakeholders, female directors are more concerned with
environmental issues and ethical practices of stakeholders. In other words, environmental
disclosure is positively related to gender diversity (Caby et al., 2024; Oyewo, 2023). It
is connected with the stakeholder theory structure since the role of gender diverse boards
is explained by the related theories of how gender diversity is connected to the
stakeholder theory structure which is women are more concerned with environmental
issues, humane, and concerned with more about quality of life. In addition to their unique
upbringing and instilling values that are compatible with care and compassion.
Therefore, they are more responsive to stakeholder demands (Abbasi et al., 2024; Goud,
2022; Haque, 2017). Ensuring the presence of women on boards ensures balanced
decision-making and more engagement with stakeholders. Consequently, diverse boards
record higher performance and disclosure regarding carbon emissions (Lahyani, 2022).
In addition, women’s participation has a strong impact on reducing greenhouse gases,
and gender diversity improves governance quality, enhances carbon emissions reporting,
and increases the tendency to make environmentally friendly decisions (Gonenc &

Krasnikova, 2022). Consequently, increasing the tendency to adopt carbon reduction
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strategies (Tila & Augustine, 2019). From the perspective of resource dependency
theory, women are more likely to influence society and initiate sustainability, and are
more concerned with social justice. Therefore, women tend to be more concerned with

environmental issues than men (Taglialatela et al., 2023).

Carbon emissions disclosure and transparency are related as a result of pressures from
society at large, markets, and shareholders(Gonzalez & Ramirez, 2016). According to
the literature, the presence of women on the BoDs enhances corporate governance and
the decision-making process in the company. There is strong evidence of associations
between gender diversity on boards and environmental disclosures. Diverse boards show
different incentives to disclose more information related to carbon emissions, reduce
information asymmetry, and enhance reputation (Lahyani, 2022). There is extensive
research concerning how gender diversity on boards impacts carbon emissions disclosure
(Abbasi et al., 2024; Caby et al., 2024; Karim et al., 2021; Liao et al., 2015; Okudo &
Amahalu, 2021; Park et al., 2023; Tila & Augustine, 2019; Tingbani et al., 2020).
Tingbani et al (2020) provided strong proof that more gender diversity leads to better
greenhouse gas reporting in organizations. Similarly, Lahyani (2022) observed a positive
link between disclosing carbon emissions, what stakeholders expect, and becoming more
open, along with preserving a company’s legitimacy in the context of greater board
gender diversity. A number of studies prove that when gender diversity increases,
companies are more likely to report their carbon emissions (Goud, 2022; Kilig¢ & Kuzey,
2019; Okudo & Amahalu, 2021; Park et al., 2023; Tila & Augustine, 2019). Accordingly,
based on information from previous theories and literature, the following hypothesis

arises:

Hypothesis 2: There is a Positive Association Between Gender Diversity on The

Board of Directors and Carbon Emissions Disclosure.
2.3.3 Board Meeting and Carbon Emissions Disclosure

The discussion of carbon disclosure drivers in companies has shown that board meetings
playakey role in judging a firm’s effectiveness and its responsible management (Oyewo,
2023). It has been shown by research that having more meetings of the board improves
both the way an organization performs and the clarity of its operations (Banerjee et al.,
2021). The meetings are an important location through which the formulation of strategy,
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resource allocation and conflict resolution become aligned hence making necessary the
board leadership in the process of planning, decision-making and allocation of resources
(Haigh & Shapiro, 2012). The increased frequency of meetings also signifies an
increased focus on the duties to the environmental and societal stakeholders and, in many
cases, it results in the development of stronger social responsibility frameworks and more

visible disclosures related to carbon emissions (Goud, 2022).

Several theories offer valuable insights into the dynamics of board meetings.
Specifically, the stakeholder theory upholds that the only way through which efficient
and effective corporate governance can be accomplished is through frequent meetings of
BoDs to carry out the duties with efficiency and effectiveness (Oyewo, 2023). By
meeting regularly, the group spots organizational issues and can address them as soon as
possible. They play a key role in dealing with issues and making decisions that impact
the society and environment, for example, news about companies’ carbon emissions
(Goud, 2022). In addition, legitimacy theory points out that board meetings enable the
organization to maintain its reputation in society by regularly checking and supporting
what key stakeholders desire (Al-Qahtani & Elgharbawy, 2020; Hu & Loh, 2018).
According to those in favor of agency theory, regular board meetings tend to lead to
better environmental and social disclosures by corporations (Martin & Herrero, 2020).
Evidence from research shows that there is a strong link between how often boards meet
and how well sustainability details and social-environmental responsibility are disclosed
by the company (Kumar et al., 2022).

Evidence based on practice indicates that properly organized board meetings are critical
in supporting the execution of strategies meant to encourage improved performance in
an organization (Goud, 2022). Several studies also report that the higher the frequency
of board meetings conducted by the firm, the more likely it is to voluntarily disclose
information with reference to social and environmental aspects (Al-Qahtani &
Elgharbawy, 2020; Elsayih et al., 2021; Hu & Loh, 2018; Kumar et al., 2022; Martin &
Herrero, 2020). Regarding carbon emissions disclosure, Elsayih et al (2021) found that
directors who meet regularly often help to improve a company’s efforts to fight global
warming and to disclose their carbon emissions. On the other hand, Oyewo (2023) found
a positive association between board meetings and carbon emissions disclosure.
Contrarily, Goud (2022) reported a negative association between board meetings and
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carbon disclosures, indicating that board meetings increase carbon disclosures and
reduce carbon emissions. In this regard, as interpreted by relevant theories and literature,

the following hypothesis arises:

Hypothesis 3: There is a Positive Association Between Board Meetings and Carbon

Emissions Disclosure.

2.3.4 Board Size and Carbon Emissions Disclosure

The BoDs is essential for developing a company’s sustainability strategies (Tila &
Augustine, 2019). Its size is a key factor in ensuring effective oversight of business
practices and environmental responsibilities(Karim et al., 2021). A properly sized board
also strengthens corporate governance by facilitating close monitoring of executive
management activities (Goud, 2022). Therefore, involving more directors on the board
enhances the board’s ability to monitor and deal with value-generating activities. Larger
boards are positively associated with issues related to social and environmental
responsibility and carbon emissions disclosure (Kili¢ & Kuzey, 2019). In addition, there
are more trends toward group dynamics and collective decision-making, so the larger the
board size, the higher the board’s efficiency. Given that board size is one of the leading
governance mechanisms in companies, there is a link between board size and the

company’s narrative disclosure(Kumar et al., 2022).

Several relevant theories have explained the relationship between board size,
environmental disclosure, and carbon emissions disclosures. According to agency
theory, a larger board size is considered to be a better predictor because it will mitigate
agency conflict and provide more information to stakeholders. Thus, information
asymmetry is reduced (Karim et al., 2021; Kumar et al., 2022). Stakeholder theory
suggests that a larger board is better able to meet stakeholder demands by disclosing
more sustainability-related information in its reports (Ardillah, 2022). Resource
dependence theory suggests that a larger number of directors can provide more
comprehensive insights and provide more diverse perspectives on relevant issues facing
the company. Consequently, boards may then include directors who are environmental
experts and more focus on sustainability and social and environmental responsibility and

disclosure (Taglialatela et al., 2023).
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A company with a larger board generally follows global standards and practices that
benefit the environment (Houge & Khan, 2023; Mahmood et al., 2018) Many researchers
have found that bigger boards usually perform better in protecting the environment
(Kumar et al., 2022; Mahmood et al., 2018; Martin & Herrero, 2020; Taglialatela et al.,
2023). Recently, scientists have been paying more attention to environmental issues by
focusing greatly on carbon emissions. Goud (2022) found a negative association
between board size, carbon disclosures, and emissions reduction. Thus, board size is
positively associated with carbon emissions disclosure. Similarly, Houge and Khan
(2023) also found a positive association between board size and carbon audit quality
through larger board members will have a greater chance of improving carbon quality,
reducing it and disclosing it. Kilig¢ and Kuzey (2019) found a positive association
between board size and carbon emissions disclosure. In addition, Tila and Augustine
(2019) provided further empirical evidence and found a positive relationship between
board size and carbon emissions disclosure. In this regard, as interpreted by the relevant

theories and literature, the following hypothesis arises:

Hypothesis 4: There Is a Positive Association Between Board Size and The CED.
2.3.5 CEO Duality and Carbon Emissions Disclosure

The CEO plays a crucial role in making strategic decisions within the company.
However, when the CEO also holds the position of Chairman of the Board, it results in
a significant and onerous set of responsibilities that can have a detrimental impact on
strategic environmental disclosure decisions (Majid et al., 2023; Oware & Awunyo-
Vitor, 2021). Additionally, combining these two positions concentrates power in the
hands of one individual, leading to increased agency issues and their subsequent effects
on disclosures (Elsayih et al., 2021). In the context of addressing climate change, efforts
to reduce and disclose carbon emissions require a focus on long-term outcomes. Thus,
the goals of executives are reflected in achieving goals that can be achieved in the short
term. Therefore, it negatively affects the adoption of initiatives to reduce carbon (Goud,
2022; Oyewo, 2023).

While the proposed initiatives do not require significant investments, directors are less
willing to implement and disclose initiatives related to reducing emissions (Majid et al.,
2023). Thus, the separation of the two functions increases the orientations towards social
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and environmental responsibility, especially with regard to climate change phenomena,
carbon emissions and their disclosure (Elsayih et al., 2021). Companies with dual CEOs
on the BoDs may be considered to suffer from weak corporate governance (Giannarakis
et al., 2017). In this regard, the agency theory assumes close monitoring of directors’
decisions in light of protecting stakeholders and the existence of dual roles that may
affect monitoring. In addition, the impact on the independence of the BoDs,
consequently, the impact on the company’s accountability and transparency (Oyewo,
2023). Therefore, the separation process creates protection for stakeholders and avoids
ethical risks associated with exploitation and opportunistic behavior and also negatively
affects environmental disclosures due to the lack of checks and balances related to
preserving the environment (Goud, 2022). The stakeholder theory indicated a positive
association between board independence and the level of disclosure (Elsayih et al., 2021).
The resource dependence theory also indicated that the presence of an independent
chairman of the BoDs brings expertise and improves the company’s public image, and if
the chairman is non-executive, the legitimacy and participation in sustainable
development goals increases (Taglialatela et al., 2023). The legitimacy theory also
indicates enhancing the satisfaction of stakeholders and society and maintaining
legitimacy. Thus, in order to meet the interests, companies resort to more disclosures
related to the environment and carbon emissions (Abbas et al., 2023). In contrast, CEO
duality can reflect positively on the company through the speed of strategic decisions
and strategic change in the organization, as well as the tendency to engage proactively in
social and environmental issues despite the major challenges associated with climate

change and carbon emissions (Elsayih et al., 2021).

Disclosing carbon emissions is a disputed matter for both investors and those making
business decisions, because managers focus mostly on profit. As a result, managers could
choose to support their own goals instead of those of the stakeholders (Abbas et al.,
2023). So far, research has not formed clear conclusions on how CEO duality and
sustainability are linked to environmental disclosures. The majority of scholarly works
suggest that there is a negative relationship between CEO duality and how much a
company discloses about its environmental impact (Goud, 2022; Martin & Herrero,
2020; Oware & Awunyo-Vitor, 2021; Oyewo, 2023). Conversely, certain studies have

observed that CEO duality often goes with more disclosures related to the environment
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(Elsayih et al., 2021; Giannarakis et al., 2017; Taglialatela et al., 2023). Regarding
climate change and carbon emissions, Oyewo (2023) reported a positive association
between CEO duality and carbon emissions. In contrast, Goud (2022) identified a
significant negative correlation between CEO duality and corporate carbon emissions
disclosures, while Giannarakis et al (2017) found a significant negative relationship
between CEO duality and carbon emissions disclosure. In this regard, as interpreted by

relevant theories and literature, the following hypothesis arises:

Hypothesis 5: There Is a Negative Association Between CEO Duality and CED.
2.3.6 Sustainability Committee and Carbon Emissions Disclosure

An effective governance structure oversees the BoDs and ideal performance (Liao et al.,
2015; Mahmood et al., 2018; Tingbani et al., 2020). Having a sustainability committee
in place is an indication that the organization takes the current risks of ecological and
social instability explicitly and aims to develop a sustainable world and reduce carbon
pollution (Boamah, 2022; Tingbani et al., 2020). These committees enable the board to
have a firm refocus on sustainability goals and to use its associated initiatives in a
competent manner (Cucari et al., 2018; Mahmood et al., 2018). There has been an uptick
in companies establishing sustainability committees, illustrating their importance for
proper governance (Oyewo, 2023). Literature shows these committees improve
environmental disclosures, GHG reporting, and climate initiatives (Tingbani et al.,
2020).

Sustainability committees are key to guarding the interests of concerned parties and
mitigating risks linked to CSR, resulting in superior CSR outcomes and worth (Orazalin
et al., 2024). Grounded in legitimacy theory, they aim to align competing stakeholder
interests (Goud, 2022; Oyewo, 2023). By managing greenhouse gas information and
establishing a formal structure, these committees work effectively toward reducing

carbon emissions (Oyewo, 2023).

The sustainability committee can be seen as an agent of the BoDs, with regard to
environmental accountability and effective communication with external stakeholders
(Liao et al., 2015). Indeed, the features of the sustainability committee in its role of
promoting transparency and objectivity in financial accounting disclosures correspond

to the features of the audit committee (Cucari et al., 2018). Being the key element leading
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any global standards and guidelines to the companies’ commitment to corporate social
responsibility policies, as it is a great alteration in terms of raising the levels of trust,
reputation, and employees’ motivation, and as such position with the competitors in the

area of relationship with stakeholders (Baraibar-Diez & Odriozola, 2019).

Corporate social responsibility literature highlights the presence of a sustainability
committee on the BoDs. Such committees are vital for the increased credibility of a
company regarding sustainability, social service and care for the environment (Cucari et
al., 2018; Orazalin et al., 2024).

Several studies show that having sustainability committees greatly encourages
organizations to adopt sustainable and CSR practices (Boamah, 2022; Cucari et al., 2018;
Liao et al., 2015; Mahmood et al., 2018; Oyewo, 2023; Tila & Augustine, 2019).
Companies with sustainability committees are found to reveal more details about their
steps to protect the environment (Cucari et al., 2018; Haque, 2017; Mahmood et al.,
2018; Martin & Herrero, 2020; Orazalin et al., 2024).1n the context of climate change,
research indicates that companies with sustainability committees are more likely to
disclose greenhouse gas emissions (Liao et al., 2015; Tingbani et al., 2020). It has also
been found that companies with these committees are more likely to report their carbon
emissions (Haque, 2017; Kilig & Kuzey, 2019; Okudo & Amahalu, 2021; Tila &
Augustine, 2019). Conversely, there exists a negative relationship between the existence
of a sustainability committee and the rate of carbon emissions, suggesting that these
committees may contribute to emission mitigation efforts (Goud, 2022; Oyewo, 2023).
In this regard, according to what has been interpreted by the relevant theories and

literature, the following hypothesis arises:

Hypothesis 6: The Sustainability Committee Positively Moderates the Association

Between Corporate Governance and CED.
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Chapter Three
Research Methodology

3.1 The Sample of the Study and Data Collection

To evaluate the study hypotheses, our sample focus on European companies listed in the
STOXX Europe 600 index, which includes 600 companies from 17 European countries:
Spain, Norway, Austria, Germany, Denmark, Sweden, Luxembourg, France, Ireland,
Belgium, Finland, Italy, the Netherlands, Poland, Switzerland, Portugal, and the United
Kingdom. It is worth noting that the largest representation comes from the United
Kingdom. Following our exclusion criteria, which eliminated 87 financial institutions
due to their unique governance structures and regulatory frameworks that could introduce
variability into the analysis, our sample consists of 4,617 observations across the 17
countries over nine years, from 2015-2023. The rationale behind selecting this European
cohort stems from its leadership role in social responsibility and transparency (Dwekat
et al., 2022) as well as the established regulatory landscape surrounding sustainable
finance and reporting (Velte, 2021). This study spans from the year 2015 to the year 2023
because at this time, there is increasing attention on sustainability and sharing carbon
information in Europe. The Paris Agreement which was created in 2015, brought a major
change to the way the world approached climate policy. At this time, the Non-Financial
Reporting Directive (NFRD) in 2017, the Sustainable Finance Disclosure Regulation
(SFDR) in 2021 and the Corporate Sustainability Reporting Directive (CSRD) in 2022
were all adopted under the EU regulatory framework. While the frameworks are passed
separately, they have steadily improved the scope, quality and compatibility of
environmental disclosures by big publicly traded companies. Consequently, this period
provides a crucial basis for assessing the impact of carbon-related transparency within
the framework of the STOXX Europe 600 index.

The LSEG Workspace database was used to extract data, which combines voluntary
carbon-emission reports from a wide range of companies. The independent and control
variables relevant to our analysis were obtained from the same source. Notably, our study
employed a panel-data structure, covering both cross-sectional and temporal variations,
which represents a methodological approach different from previous studies, as they
primarily relied on cross-sectional data.
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3.2 Research Variables and Measurement

The dependent variable in this study is the disclosure of carbon emissions from gases
released by companies, which contribute to the increase of carbon in the atmosphere and,
consequently, global warming. This focus on disclosure arises from a growing interest in
environmental pollution and the escalating calls from regulatory bodies and
policymakers to establish mandatory standards that require more comprehensive
disclosure of carbon emissions (Lahyani, 2022). These demands have intensified among
stakeholders who seek greater transparency regarding corporate environmental impact
(Abbasi et al., 2024).

Carbon emissions disclosure will be evaluated based on rank disclosures from 0 to 100
in the LSEG Workspace database, as (Abbasi et al., 2024) and (Lahyani, 2022). A higher
score reflects a high quality of disclosures. Concurrently, this study centers on corporate
governance as the independent variable, evaluated through specific characteristics of the
BoDs. Key factors examined include the independence of board members, board
diversity, particularly in terms of gender, the frequency of board meetings, the overall
size of the board, and the presence of dual leadership roles, such as when the CEO also
serves as the chair of the board. Additionally, this research explores the role of the
sustainability committee as a moderating variable. This committee plays a crucial role in
influencing the relationship between corporate governance practices and a firm’s carbon
disclosure initiatives. The study focuses on what influence the sustainability committee
has on these dynamics to highlight the ways corporate governance supports more open

and responsible environmental reporting.

In this study, control variables like company size, leverage and ROA were considered.
The company size is estimated through the natural logarithm of overall assets because
large firms are not only subjected to third-party pressures when it comes to revealing
their environmental policies and practices (Al-Qahtani & Elgharbawy, 2020). Thus, it
will be anticipated that larger players will levy more information regarding their carbon
emissions in a voluntary manner (Abbasi et al., 2024). Corporate governance and the
disclosures regarding the company size and the environment are all interrelated (Goud,
2022). The calculation of leverage ratio involves the sum of liabilities divided by the
total sum of assets; the greater the financial leverage of the companies, the more the

creditors would pressure the companies to undisclose the data of environmental
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disclosures in the transparent way (Liao et al., 2015). Lastly, the variable of return on
assets (ROA) is used to measure underlying profitability, which has always had a positive

inclination to voluntary disclosure in prior studies (Haque, 2017).

The table below represents the variables, measurement methods, and references used in

this study.
Table 1
Study variables and measurements
Variable Label Measurement Ref
Dependent
Carbon The scores range from 0 to
. 100, with higher scores (Abbasi et al., 2024; Lahyani,
Emissions — CED indicatin higher 2022)
Disclosure . 9 9
disclosures.
Independent
Board Number of ‘independent - A oantani & Elgharbawy, 2020;
B Ind non-executive director on . ,
Independence the board Liao et al., 2015; Oyewo, 2023)
Board B Gen Percentage of female (Caby et al., 2024; Oyewo, 2023;
Gender - directors on the board Tingbani et al., 2020)
Board . (Al-Qahtani & Elgharbawy, 2020;
Meetings B_Meet Number of board meeting Lahyani, 2022; Oyewo, 2023)
. . Total number of firm board (Abbasi et al., 2024; Goud, 2022;
Board size B Size .
- members. Liao et al., 2015)
A dummy variable coded 1 ) )
CEO Duality CEO_Du ifapersonholdsadualrole, (QOUd’ . 2022;  Oyewo, 2023
. Tingbani et al., 2020)
0 otherwise.
Moderating Variable
Sustainability Sust Com A dummy variable coded 1 if (Kilig & Kuzey, 2019; Lahyani,
committee - there is an SC, 0 otherwise.  2022; Liao et al., 2015)
Control Variable
. (Abbasi et al., 2024; Al-Qahtani &
Firm size F_Size Natural logarithm of Total Elgharbawy, 2020; Kili¢ & Kuzey,
Assets 2019)
Leverage Lev The ratio of total debt (Abbasi et al., 2024; Liao et al.,
g ' divided by total asset 2015; Oyewo, 2023)
Return On ROA The ratio of Return divided (Goud, 2022; Haque, 2017;
Assets by Total Assets. Oyewo, 2023)

3.3 Research Model

In order to explore the direct association of the board characteristics with the disclosure
of carbon emissions, the first model was formed to include important governance
variables which are board independence, gender diversity, board meetings, board size
and CEO duality. Also, the control of factors like the size of the firm, leverage, and the
value of returns on assets, were introduced. The goal of this model is to determine the
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direct relationship between governance features and transparency in carbon disclosure

by leaving out the other competing variables.

CED i= Bot+ B1B_Indit+ B2B_Genit+ B3B_Meetir+ faB_Sizeir+ psCEO_Duitt+ PsF_Sizeirt
BrLevirt BsROAI+eit

In the second model, which serves as the interaction model, the analysis was broadened
by introducing the "sustainability committee" as a moderating variable. This allows for
the examination of whether the presence of this committee enhances or diminishes the
relationship between board characteristics and carbon emissions disclosure. The model
incorporates two-way interactions between the sustainability committee and each of the
board characteristics, including independence, diversity, meetings, board size, and CEO
duality. It is posited that the existence of an effective sustainability committee may

strengthen the influence of governance on environmental transparency.

CED = BO+B1B_Indirt2B_Genir+psB_Meetir+B4B_SizeirtfsCEO_DuirtBeSust_Comirt+
B7(B_IndixxSust_Comit) +Ps(B_GenixSust_Comir) +Po(B_MeetixSust_Comit) +P1o
(B_SizeixSust_Comit) +p11(CEO_DuixSust_Comi) +B12F_Sizeirt PisLevit B1sROAI

+Eit

where:

B0 = Constant

CED: Carbon Emissions Disclosure
B_Ind: Board Independence
B_Gen: Board Gender

B_Meet: Board Meetings

B_Size: Board Size

CEO_Du: CEO Duality

Sust_Com: Sustainability Committee (moderating variable)
F_Size: Firm Size

Lev: Leverage

ROA: Return on Assets

€ = Errors

The illustration provided below illustrates the relationship between the variables
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Study Model
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Chapter Four

Results and Discussion

4.1 Introduction

This study investigates the influence of corporate governance, specifically board
characteristics such as independence, gender diversity, board meetings, board size, and
CEO duality, on carbon emissions disclosure. Additionally, it explores the moderating
role of sustainability committees. Focusing on European non-financial companies listed
in the STOXX Europe 600 index from 2015 to 2023, the research employs STATA

software to test hypotheses.

4.2 Descriptive Statistics

This section presents the descriptive statistics of the study's dependent variable (CED),
as well as independent and control variables (B_Ind, B_Gen, B_Meet, B_Size, CEO_Du,
F_Size, Lev, and ROA), and moderating variable (Sust_Com).

Table (2) exhibits descriptive statistics for these variables, showing each variable's mean,

minimum, maximum and standard deviation.

Table 2
Descriptive Statistics
Variable Mean Std. Dev. Min Max
CED 67.653 27.95 0 99.78
B_Ind .60 24 0 1
B _Gen 22.99 12.78 0 63.64
B_Meet 8.77 3.44 4 18
B_Size 10.89 3.76 4 17
CEO_Du 244 424 0 1
Sust_Com .636 481 0 1
F_Size 15.29 1.33 12.89 17.82
Lev .205 .145 0.06 501
ROA 0.067 5.65 -0.036 0.201

The results in Table 2 indicate a significant disparity in the extent of firms' commitment
to the CED, ranging from 0 to 99.78. Several companies never disclose any data about
carbon emissions, while others feed data on all the indicators. The average score on the
CED was 67.7, and the standard deviation was 27.9. Resulting in approximately % 67.6
disclosure of carbon emissions data; this implies that companies upheld varying levels
of transparency commitment, with considerable variation amongst firms. The findings
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are consistent with a study by Luo & Tang (2014), which found that, on average, the
CED rate among the sample of US, UK, and Australian companies is % 65.2. A survey
by Liao et al. (2015) also showed an average disclosure rate of %62.3. Conversely, many
studies in Asian contexts, including the studies conducted in China, Turkey, and South
Korea by (Abbasi et al., 2024; Kili¢ & Kuzey, 2019; Park et al., 2023), respectively,
discovered an average disclosure rate that is considerably lower 25.7%, 14%, and 14%,

respectively.

For corporate governance represented by board characteristics, board independence
(B_Ind) was first assessed, measured by the number of independent non-executive
directors on the board. The mean B_Ind was 0.60, signifying that 60% of the board
members are independent. The scale varies between 0 and 1, thus capturing the
heterogeneous governance structures: on the one hand, a group of firms have fully-
independent boards, on the other, a group of firms have limited independence. Such
variance reflects the different governance models and regulatory jurisdiction of the
jurisdiction to be studied. Second, Board Gender (B_Gen) is measured by the percentage
of female directors on the board. The average is 23 % female directors in the board, and
the maximum is 63 % representation and the minimum is 0 %. The statistics show that
even in some companies, the number of female directors is the majority of the board of

directors, and yet in other company, the board is formed without the presence of women.

Nevertheless, the average percentage reflects the ongoing initiatives promoting gender
diversity within corporate governance. Third, Board Meetings (B_Meet) was measured
by the number of board meetings. On average, companies conducted approximately nine
board meetings per year (mean = 8.77), with a standard deviation of 3.44. This indicates
a variation in the frequency of meetings, with the maximum recorded at 18 and the
minimum at 4. This variation can be attributed to companies' differing methods and
purposes in organizing their meetings. Fourth, The Total number of firm board members
measures, Board Size (B_Size). The average B_Size is approximately 11 members (mean
=10.89), with a standard deviation 3.76, indicating notable variation among board sizes.
The maximum and minimum values observed are 17 and 4, respectively. This variation
may stem from companies' differing policies when determining their board composition.
Fifth is CEO Duality (CEO_Du), which is measured by whether the CEO also serves as
Chairman of the Board. The average for CEO_Du stands at 24%, suggesting that 76% of
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companies maintain a separation between the roles of CEO and Chairman, reflecting
their governance efforts towards good governance practices. The standard deviation is
0.42, and the variance suggests that a significant majority of companies favor this
separation. Finally, sustainability committees (Sust_Com) play a crucial role for many
companies, with approximately 64% (mean = 0.646) having sustainability committees.
This indicates a positive trend in recognizing sustainability as an important facet of
corporate governance. The standard deviation of 0.48 highlights the variance among
companies, suggesting that while the majority are committed to forming sustainability
committees, some companies place less emphasis on this and adopt alternative

approaches to managing sustainability-related issues.

Regarding control variables, firm size (F_Size) is represented by the logarithm of the
firm's total assets. The sample's average firm size was 15.29, with a maximum of 17.82
and a minimum of 12.89. The standard deviation stands at 1.33, indicating that most
companies in the sample are relatively large. This suggests that larger firms have a
significant environmental impact and may experience greater pressure from investors to
enhance transparency regarding their carbon emissions. The standard deviation also
points to a moderate variation in company sizes, highlighting that the sample
predominantly comprises medium to large firms with limited dispersion from the

average.

Regarding financial leverage (LEV), on average, 20.5% of companies' financing is
derived from debt, reflecting a moderate level of indebtedness. However, the range from
0.06 to 0.501 indicates a considerable maximum level that could adversely influence the
cost of environmental disclosures. This could drive companies to prioritize avoiding

financial risks over ecological concerns, resulting in limited disclosure.

Return on assets (ROA) reveals that, on average, companies achieve profits amounting
to approximately 6.7% of their asset value, with the maximum and minimum ROA
recorded at 0.201 and -0.036, respectively. This substantial variation in financial
performance indicates that firms experiencing negative outcomes may deprioritize
environmental disclosures due to financial pressures. Conversely, companies exhibiting
strong financial performance are generally more inclined to invest in environmental

projects and enhance their disclosures.
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4.3 Correlation Analysis
This section presents the level of correlation between the study variables.

To test multicollinearity between the study variables and to ensure that there are no very
strong correlations between the variables, Pearson's correlation coefficients were

conducted for all variables.

The results in Table 3 below show a positive relationship between CED and all
independent variables (B_Ind, B_Gen, B_Meet, B_Size) except for CEO_Du, where a
negative relationship appeared, in addition to a positive relationship with the moderator
variable (Sust_Com), and finally a positive relationship with the control variables
(F_Size, Lev) except for ROA. The results show that the correlation coefficient between
CED and B_Ind (0.091) is positive but weak; thus, the impact on carbon disclosure is
limited. B_Gen, with a correlation coefficient of (0.267), expresses positivity and
moderation; therefore, gender diversity in the BoDs contributes to more sustainable and
transparent practices. With B_Meet, with a correlation coefficient of 0.072, it is positive
but weak, and B_Size, with a correlation coefficient of 0.350, is positive and relatively
strong. This may indicate that large companies enhance their ability to commit to
transparency and environmental disclosures, and CEO_Du, with a correlation coefficient
of (-0.170), the relationship is negative and weak. This may indicate that when the CEO
combines his role as CEO and Chairman of the Board, environmental transparency
decreases due to the concentration of power. Correlation coefficient Sust_ Com shows a
positive and strong relationship with a CED with (0.493), which reflects the importance
of having sustainability committees that significantly improve carbon emission

disclosure, and these committees represent a higher level of environmental transparency.

In addition, the correlations matrix below shows a strong correlation between B_Size
and F_Size (0.530), indicating that larger companies tend to have larger and more diverse
boards. F_Size is also positively and moderately correlated with Sust_Com, suggesting
that larger companies tend to establish sustainability committees to improve their

environmental management.

Generally, the relationships between the variables are moderate to low, with all
correlations between the variables being less than 80%. Therefore, there is no
multicollinearity between the analyzed variables, thus enhancing the credibility of the

hypotheses to be tested and the accuracy of the result
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Table 3
Correlations Matrix

Variables (1) 2 QB @4 6 © O (8) 9 (0
CED 1.000

B Ind 0091 1.000

B Gen  0.267 0.180 1.000

B_Meet 0072 0130 0.101 1.000

B Size  0.350 -0.328 0.096 -0.095 1.000

CEO Du -0.170 0.131 -0.079 -0.013 -0.228 1.000

Sust Com 0.493 0.101 0.121 0.058 0.220 -0.095 1.000

F Size 0551 0046 0.171 -0.001 0530 -0.141 0.342 1.000

Lev 0070 0.031 -0.004 0.079 0.097 0.008 0.066 0256 1.000
ROA -0.082 0.048 -0.003 -0.095 -0.179 0.054 -0.088 -0.281 -0.192 1.000

4.3 Regression Results and Testing Hypotheses

Before analyzing the regression models, a Hausman test was conducted to ascertain
whether a fixed-effects or random-effects regression model would be more suitable. The
test yielded a p-value of less than 0.05, indicating that the fixed-effects model was the
most appropriate choice for this analysis, The regression results can be found in Table 4.
To validate our hypotheses and explore the relationship between board characteristics
and carbon emissions disclosure, we utilized three analytical models to enhance the
reliability and validity of our findings. Model 1 employs pooled least squares (OLS)
regression, offering an initial overview of the connection between the independent
variables and carbon disclosure without considering individual or time-related factors.
Model 2 adopts a fixed-effects approach with yearly controls to account for temporal
fluctuations that may affect carbon disclosure. Finally, Model 3 is the most detailed,
applying a fixed-effects model and taking into account year, country and industry. The
model tries to show how countries and various sectors react differently to regulations and

the economy.

The findings from the regression analysis, detailed in Table 4, offer valuable insights into
the corporate governance practices and carbon emissions disclosures of European
companies listed on the STOXX Europe 600 index. Given the outcome of the Hausman
test, the fixed-effects model was deemed the best option for this study. Additionally, a
Breusch-Pagan Lagrange Multiplier test was performed to detect heteroscedasticity
within the statistical model. The results indicated statistical significance, confirming the
presence of this issue, which could impact the accuracy of the standard error estimates
and statistical inferences. As a result, robust standard errors were employed to adjust the

forecasts and ensure the reliability of the findings.
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Moreover, we accounted for time-invariant differences across the years to control for
temporal effects that may impact the sample, especially since the data spans from 2015
to 2023, which includes the period of the COVID-19 pandemic. Additionally, we
considered differences between countries to reflect variations in regulations and laws
related to sustainability, as the sample includes companies from 17 countries. We also
accounted for industry-specific differences in policies and behaviors, particularly
regarding environmental sensitivity. Integrating the year, country, and industry
coefficients effectively captured any variations in the data over time and emphasized the
influence of business and economic factors (Dwekat et al., 2022). While this model

employs robust standard errors, it reveals some key findings.

Table 4
Regression results regarding corporate governance and CED
1) (2) 3)
VARIABLES Pooled OLS CED Fixed Effect CED Fixed Effect CED
Independence 0.0457*** 0.0454*** 0.0472***
(0.0162) (0.0163) (0.0162)
Gender 0.293*** 0.282*** 0.297***
(0.0270) (0.0301) (0.0298)
Meetings 0.412*** 0.417*** 0.611***
(0.0997) (0.100) (0.104)
Board Size 0.558*** 0.562*** 0.713***
(0.114) (0.114) (0.115)
CEO Duality -4.031*** -4.038*** -4,122%**
(0.722) (0.722) (0.723)
Sus_Committee 21.15%** 21.24*>** 20.61***
(0.970) (0.974) (0.976)
Size 8.578*** 8.595*** 8.352***
(0.335) (0.336) (0.338)
leverage -10.32*** -10.39%** -8.736***
(2.576) (2.577) (2.706)
ROA 0.349*** 0.359*** 0.389***
(0.0648) (0.0650) (0.0651)
Year fe No Yes Yes
Country fe NO No Yes
Industry fe NO No Yes
Constant -101.1%** -102.5*** -95.47***
(4.508) (4.632) (4.812)
Observations 4617 4617 4617
R-squared 0.350 0.450 0471

Robust standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1

Hypothesis 1: There is a positive association between board independence and CED.

The results in Table 4 indicate a positive association (0.0472; p < 0.01) between board

independence(B_Ind) and carbon emissions disclosure; therefore, our first hypothesis
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(H1) is accepted. This finding suggests that a more independent board enhances the
transparency of CED. This supports the agency theory perspective introduced by Jensen
and Meckling (1976), holding that independent boards result in better monitoring of
managers and thus better outcomes in terms of governance, accountability and
environmental reporting. In addition, as explained by Deegan (2002), and via legitimacy
theory, carbon emissions disclosure stems from external and legal pressures to work
according to what society and regulations require. An independent board helps a
company look reliable and creates a setting that encourages it to reveal information about
the environment. Stakeholder theory Freeman (2010) justifies these findings through
another angle; it argues that board independence helps in addressing the requirements of
the different stakeholders (including investors, customers, society, and regulator) by

increasing transparency in environmental reporting.

The results resonate with Kilic & Kuzey (2019) conclusion that a higher number of
independent board members correlates with an increased propensity to disclose carbon
emissions. Independent directors maintain a future-oriented stance by focusing on
sustainable growth and community values, which enhances legitimacy (Boamah, 2022;
Oyewo, 2023). Furthermore, this aligns with Lahyani (2022) study in the French context,
which also found a positive association between board independence and CED. Also, in
their study in the UK, Liao et al. (2015) found that companies with higher independent

representation report better environmental information and care about carbon reporting.

Hypothesis 2: There is a positive association between gender diversity on the board of
directors and CED.

The results indicate a positive and significant association (0.297; p < 0.01) between
gender diversity on the board (B_Gen) and carbon emissions disclosure (CED). Thus,
our hypothesis (H2) is accepted, suggesting that organizations with a greater proportion
of female board members are more likely to report on their carbon emissions. This
outcome is consistent with stakeholder theory, as articulated by Freeman (2010), which
states that all stakeholders, including environmental factors, must be considered. A
diversity of gender on company boards brings a variety of ideas and women are widely
seen as paying more attention to issues such as climate change. Because of this greater
variety, boards may be more ready to provide open information about their carbon

emissions.
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Legitimacy theory further suggests that having women on boards gives companies
prestige with the public and other stakeholders. Organizations usually decide to make
their carbon emissions known so they appear better to people. Likewise, the above
finding could be analyzed through agency theory Jensen & Meckling (1976)which
implies that, the more female is represented on a board the better futile it is to resist
managerial actions and alleviate conflict of interest among agents (managers) and
principals (shareholders). As a result, Gender diversity in the board enhances the quality
of governance and gives the management an indication to disclose carbon emission to
curtail accountability risk. According to Gonzalez and Ramirez (2016) what companies
in Spain disclose and how transparent they are is determined by pressure from society,
the market and shareholders. The outcome is in accordance with research recently done
in Indonesia, France and the United Kingdom by (Lahyani, 2022; Liao et al., 2015; Tila
& Augustine, 2019) indicating that increased CED results when there are more women
on a company’s board. When companies add people of various genders to their
leadership, they are more likely to publish their carbon emissions (Park et al., 2023).
Additionally, Tingbani et al. (2020) offer evidence that shows making greenhouse gas
emissions disclosures leads to more women being included on corporate boards.
Similarly, showing that women sit on company boards is now crucial in making

businesses tell the public about their environmental actions (Caby et al., 2024).
Hypothesis 3: There is a positive association between board meetings and CED.

The results indicate a positive and significant association (0.611; p < 0.01) between
board meetings(B_Meet) and carbon emissions disclosure (CED). Thus, our hypothesis
(H3) is accepted. It shows that boards that meet more often are likely to provide
clearer information about their carbon emissions, showing a stronger dedication
to environmental policies. It shows that the success of companies to be environmentally
responsible depends on strong governance structures. The evidence also matches
what agency theory and legitimacy theory say, stating that board meetings aid
management in monitoring, resolving agency issues and helping to clarify environmental
reporting. Another explanation is that companies increase their board meetings to
share more environmental information because of pressure from the general public
(Abbasi et al., 2024; Tingbani et al., 2020). Dienes and Velte (2016) further believe that

ongoing meeting help an organization address the expectations of different groups and
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earn their respect.

Furthermore, Oyewo (2023) points out that holding regular board meetings plays a vital
role in dealing with organizational challenges and boosting their carbon emissions
management. Liao et al. (2015), show that the greater the number of board meetings, the
better information about carbon disclosure becomes. Additional research (Elsayih et al.,
2021; Goud, 2022; Martin & Herrero, 2020; Oyewo, 2023) find that companies that hold
more board meetings tend to reveal more sustainability, environmental and social
responsibility details. More stakeholder is encouraging companies to be clear about their
approaches and match society’s expectations, so this trend is growing. Regular board

meetings give the company a better chance of staying sustainable (Ardillah, 2022).

Hypothesis 4: there is a positive association between Board size and the CED.

The results indicate a positive and significant association (0.713; p < 0.01) between
Board Size (B_SIZE) and carbon emissions disclosure (CED). Thus, our hypothesis (H4)
is accepted. This finding suggests that companies with bigger boards are more likely to
release details on their carbon emissions due to the key role the board holds in guiding
the company’s actions. Also, the number of board members plays a huge role in corporate
governance. The findings confirmed agency theory which indicates that an effective way
to avoid management problems and increase transparency is to use a large BoDs, even

with environmental disclosures (Tila & Augustine, 2019).

According to stakeholder theory, large boards with various members are more able to
respond to the needs of different stakeholders, leading companies to speak more openly
about environmental topics (Lahyani, 2022). The results can also be aligned with
Legitimacy Theory because increased board size would assist the company to improve
its legitimacy aspect among society and other stakeholders. Organisations that comply
with environmental releasing are seen to be more reputable and socially responsible
Deegan (2002). The findings align with prior literature (Kilic & Kuzey, 2019; Tila &
Augustine, 2019). Research conducted in different contexts, including Turkey and
Indonesia, further supports the positive relationship between board size and carbon
emissions disclosure. Remarkably, Goud (2022) provides the results according to which
bigger boards are likely to produce more open reporting of carbon emissions, which was
supported by empirical information on the Indian businesses. A comparable and positive
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connection develops between the board size and narrative disclosures in the study of
Karim et al. (2021). Numerous studies, such as those by (Ardillah, 2022; Goud, 2022;
Mahmood et al., 2018; Taglialatela et al., 2023) have consistently provided empirical
evidence across various contexts and periods that underscore the positive relationship
between board size and sustainable disclosure. As the BoDS guides the organization in
achieving its overall goals and manages the related accomplishment of those end results,
it takes an essential role in the further implementation of sustainability-related, and, more
precisely, carbon emissions, reporting (Goud, 2022).

Hypothesis 5: There is a negative association between CEO duality and CED.

The results indicate a negative and significant association (-4.122; p < 0.01) between
CEO Duality and carbon emissions disclosure (CED). Thus, our hypothesis (H5) is
accepted. This suggests that firms with a CEO Duality are less likely to disclose carbon
emissions, and this result supports the hypothesis related to board independence that was
previously interpreted as a positive association between board independence and carbon
emissions disclosure; thus, the results are expected. The results underline the importance
of effective corporate governance, highlighting the necessity for independence and
avoiding overlap in the chairperson and CEO roles. These findings align with agency
theory, posing that CEO duality weakens control, heightening conflicts of interest and
diminishing transparency. CEO duality in terms of the Stakeholder Theory diminishes
responsiveness of the board to needs of different stakeholders, such as investors,
customers, society, and regulators, in the context of the environmental disclosure, which
has an adverse effect on transparency of the company on carbon emissions Khairunnisa
et al. (2024). Additionally, they resonate with legitimacy theory, as a lack of an
independent governance structure can lead to reduced responsiveness to societal
expectations concerning environmental transparency, ultimately calling the
organization's legitimacy into question (Goud, 2022; Oyewo, 2023). In a study by
Giannarakis et al. (2017), companies with CEO duality exhibit weak corporate

governance due to insufficient independence.

Giannarakis et al. (2017) highlighted the negative correlation between CEO duality and
carbon emissions disclosure. Additionally, A study conducted by Al-Qahtani &
Elgharbawy (2020) identified a negative relationship between CEO duality and

environmental disclosures, while another indicated no statistically significant link
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between CEO duality and carbon emissions disclosure. Both (Oware & Awunyo-Vitor,
2021; Oyewo, 2023) assert that CEO duality negatively impacts environmental
disclosures due to a potential lack of checks and balances on environmental pollution.
Because of their independence, independent directors support an independent board, and
their presence might be diminished by duality at the top. According to agency theory, the
situation demonstrates a deficiency in corporate governance because it allows managers
to prioritize personal gains and short-term achievements over the well-being and future
sustainability of the environment (Hu & Loh, 2018). Consequently, the findings

presented are consistent with previous literature.
Control Variables and CED.

The research findings offer valuable insights into the relationship between control
variables namely firm size, leverage, and return on assets (ROA) and the disclosure of
carbon emissions. Each of these variables is statistically significant in influencing carbon

emissions reporting.

The finding is that larger companies tend to reveal more detailed information about their
carbon emissions. Itis likely that regulation and pressure from society promote this trend,
along with the superior abilities of bigger companies to invest in sustainability and fully
disclose their emissions. This is in line with the results found by Akhiroh and Kiswanto
(2016) who proved that firm size is highly significant for deciding emission reporting.
Additionally, Gonzalez and Ramirez (2016) discovered that bigger firms are more likely

to publish their carbon reports in Spain.

Conversely, firms with a lot of debt often do not give as much information about their
emissions as those with less debt. Perhaps this occurs because highly leveraged
companies care more about their financial achievements and quick gains than about
reporting on the environment Prasetyo & Mimba (2021), who identified a negative
association between leverage and carbon emissions disclosure, while Haque (2017) also

reported no significant relationship.

Finally, ROA and carbon emissions disclosure are positively related which implies that
firms with higher earnings often report on their environmental activity, especially in
terms of carbon emissions. This aligns with the findings of Datt et al. (2019), who
identified a positive connection between ROA and emissions disclosure. Similar results

were reported by Prasetyo & Mimba (2021), confirming the important link between
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profitability and transparent environmental reporting.
4.4 The Effect of Moderation: Sustainability Commitment

This section explores the link between corporate governance and carbon emissions
disclosure (CED), considering the role that sustainability committees play as moderators,
as listed in Table 5. This analysis tries to show whether the existence of a sustainability
committee positively or negatively affects how corporate governance affects CED. The
model takes into account year, country, and sector influences, which reduces the bias due

to unobserved factors.
Table 5

Regression results regarding corporate governance and CED: Sustainability Committee as
moderating variable

VARIABLES Emission Score
33.13***
Sus_com (4.840)
0.0325
Independence (0.0317)
Sus_com*indep (88:23;(7))
ender 0.435%**
g (0.0653)
0.216***
x|
Sus_com*gender (0.0683)
Meetings 0('812449)
Sus_com*meetings ?(‘)6%3)
*kk
Boardsize 1('382%6)
*kk
Sus_com*hoardsize o(ggig)
_ *kk
CEO Duality 6(24%)12 4)
*kk
Sus_com*CEOD 7(';60197)
8.531***
F_SIZE (0.355)
-8.762%**
leverage (2.674)
0.407***
ROA (0.0655)
Year fe zg:
Country fe Yes
Industry fe Hokeok
-102.5
Constant (7.269)
Observations 4,617
R-squared 0.510

Robust standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
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The findings presented in Table 4 reveal significant statistical relationships between the
independent variables and the control variables (B_Ind, B_Gen, B_Meet, B_Size,
CEO _Du, F_Size, Lev, and ROA) concerning CED. Furthermore, Table 5 incorporates
the moderating variable (Sust_Com) to show the impact of the sustainability committee

on the relationships between the independent and control variables regarding CED.

The results presented in Table 5 reveal a positive and significant correlation (33.13; p <
0.01) between the existence of a sustainability committee (Sust_ Com) and carbon
emissions disclosure (CED). thereby indicating that organizations with a sustainability
committee are likely to have a higher level of CED, their findings have justified that the
use of sustainability committees is an enabler to strengthening of environmental
disclosure practices and transparency and employing sustainable-disclosure practices. In
consonance with such findings, Mahmood et al. (2018) note that firms that have a
sustainability committee tend to create better sustainability reports. Using the legitimacy
theory, in terms of the Agency Theory, sustainability committees enhance monitoring
and control over the management and eliminates agency conflicts and leads to increased
accuracy and reliability in environmental reporting (Tingbani et al., 2020). By
Stakeholder Theory, though, the existence of these committees shows that there are
expectations of a range of stakeholders such as investors, customers, society and
regulators, and that the organization is working to meet their expectations through open
environmental practices (Cucari et al., 2018). Oyewo (2023) provides the argument that
organizations consider forming special committees on sustainability to promote their
reputations and remain compliant with the existing norms in both the legal and societal
systems. In addition, sustainability committees are important in the way companies
balance their governance structures and carbon disclosure requirements (Kilig¢ & Kuzey,
2019). As noted by Tingbani et al. (2020) having a sustainability committee in a company

indicates that the business is committed to caring for the environment and climate.

Board independence was found to have a positive and important link with carbon

emissions disclosure in the direct relationship test shown in Table 4. The results in Table

5 reveal that, after adding the sustainability committee to the analysis, board

independence does not affect carbon emissions disclosure as expected. Also, the link

between having a sustainability committee and board independence (Sus_com /indep)

did not have a significant effect, so the sustainability committee does not appear to
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impact the effect of board independence on carbon emissions disclosure. The
sustainability committee may be viewed as an internal control which means that
independent directors may fail to have as large an impact on the way companies disclose
environmental issues (Mahmood et al., 2018). Even though board members may still be
actively involved, firms generally make sustainability committees responsible for
developing and carrying out strategies for environmental disclosure (Oyewo, 2023;
Shaukat et al., 2016). In addition, Elsayih et al. (2021) also stated that a sustainability
committee can lead the way in sharing information about carbon emissions by supporting
environmental actions. It might explain the reasons for the committee’s success in uniting

board independence and the carbon emissions reporting.

The findings presented in Table 5 indicate a significant positive relationship between
board gender diversity and carbon emissions disclosure (0.435; p < 0.01). The
introduction of the sustainability committee as a moderating variable (Sus_com / Gender)
further strengthened this association (0.216; p < 0.01). It means that having a
sustainability committee strengthens how well gender diversity supports disclosing
carbon emissions data. The presence of this committee helps people learn about the
company’s sustainability disclosures by making many details accessible (Haque, 2017).
According to, Mahmood et al. (2018), companies with both gender diversity on their
boards and sustainability committees pays more attention to sustainability. Because of
this, companies’ CSR efforts can create positive results for shareholders (Tila &
Augustine, 2019). Also, embracing gender diversity can greatly improve how a business
is organized. Evidence in the literature points to better climate and social responsibility
in companies that promote gender diversity. Because of this, the significance of gender
diversity and functioning committees for sustainability becomes more apparent in the

topic of carbon emissions (Tingbani et al., 2020).

Regarding board meetings, the results in Table 5 showed a positive and significant
correlation between the number of board meetings and carbon emissions disclosure
(0.435; p < 0.01). Including the sustainability committee as a moderator variable
(Sus_com / meetings) strengthened this relationship (0.662; p < 0.05). Therefore, having
more meetings on the board gives professionals extra opportunities to discuss
environmental strategy which leads to more disclosure. Moreover, having a sustainability
committee makes the meetings more positive which helps the company be more
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transparent about sustainability and demonstrate better sustainable disclosures (Ardillah,
2022). The outcomes match the main points of legitimacy theory which asserts that
organizations want to satisfy stakeholders and appear legitimate. Sustainability
committees are established to devise, monitor, and implement initiatives aimed at
environmental sustainability. An increase in the frequency of board meetings facilitates
continuous evaluation, which, in turn, improves the attainment of sustainability goals and
strengthens organizational legitimacy (Elsayih et al., 2021) It is also in line with agency
theory because regular company meetings help to watch over any questionable actions
of board members. By carefully monitoring, there is less mismatch of information and
fewer problems because of the managers’ agency. Because of these meetings,
stakeholder responsibilities are considered more which helps improve environmental and

social reporting (Oyewo, 2023).

Regarding board size, the results in Table 5 showed a positive and significant correlation
between board size and carbon emissions disclosure (1.486; p < 0.01). Including the
sustainability committee as a moderator variable (Sus_com / Size) strengthened this
relationship (0.768; p < 0.01). There is a link between having a larger board and better
environmental disclosure practices. Big boards are more common among companies with
improved governance which leads to fewer issues with agency conflicts and a higher
probability of sharing information about carbon emissions (Kumar et al., 2022).
Sustainability committees contribute further to this positive effect (Kili¢ & Kuzey, 2019;
Tila & Augustine, 2019). Agency theory argues that a bigger board shares more detailed
information with shareholders about the company, including its environmental records

which decreases information asymmetry (Goud, 2022; Tila & Augustine, 2019).

Finally, regarding CEO duality, the results in Table 5 show a negative and significant
association between CEO duality and carbon emissions disclosure (-6.411; p < 0.01).
When the sustainability committee was included as a moderator variable (Sus_com /
CEOQ duality), this effect reversed and became positive and significant (0.768; p < 0.01).
The interaction between CEO duality and the sustainability committee (Sus_com / CEO
duality) was statistically significant (7.761; p < 0.01). Therefore, sustainability
committees can mitigate the negative effects of leadership duality and enhance
accountability. In the absence of a sustainability committee, CEO duality has a negative
effect on carbon emissions disclosure, indicating insufficient board oversight. However,
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when a sustainability committee is present, this negative effect turns positive, which in
turn reduces the concentration of power and enhances oversight effectiveness, thus
reducing the impact of CEO duality on environmental disclosures. Furthermore, the
presence of a sustainability committee within a company reflects a commitment to
addressing environmental issues and climate change(Tingbani et al., 2020). Mahmood et
al. (2018) also highlighted the importance of sustainability committees, providing
evidence that their presence is positively associated with greenhouse gas emissions
disclosure. These findings provide theoretical support for the impact of corporate
governance on environmental disclosure, particularly with regard to carbon emissions,

highlighting the essential role of the sustainability committee as a moderating variable.

The results support the critical role of sustainability committees in strengthening the
relationship between corporate governance, represented by board characteristics such as
gender diversity, board size, board meetings, and CEO duality, and carbon emissions
disclosure. Even so, there was no statistically significant impact on board independence.
Therefore, H6 was partially accepted, as the sustainability committee positively impacted
most independent variables, with the exception of board independence. These findings
agree with agency, legitimacy and stakeholder theories which point to the key role of

governance in making companies more transparent on environmental issues.

Table 6
Summary of Hypotheses

Fixed Effect  Fixed Effect Role

Hypothesis CED of Sust Com

There is a positive association between board .

H1 independence and CED. Accepted Rejected
There is a positive association between gender

H2 diversity on the board of directors and CED. Accepted Accepted
There is a positive association between board

H3 meetings and CED. Accepted Accepted

Ha there is a positive association between Board size and Accepted Accepted
the CED.

H5 There is a negative association between CEO duality Accepted Accepted
and CED.

H6 The sustainability committee positively moderates the Partially supported

association between corporate governance and CED.
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4.5 Implications for the European Context

Our empirical study focuses on European Union governance arrangements and
sustainability disclosures and in particular in STOXX 600, comprising 17 European
countries (not including financial institutions) and providing a comparative perspective
on national and supranational governance structures. The research indicates that the
companies that have sustainability committees and boards that demonstrate greater
independent oversight make stronger carbon disclosures as compared to those companies
that do not have such governance characteristics. The findings bring into focus the
strength of regulatory intervention by the EU and the diffusion of common governance
practices to enhance transparency on sustainability, though crooked national standards

(European Commission,2021).

The results also reveal that board characteristics, such as board independence, gender
diversity, frequency of meetings, and board size are associated with increased carbon
disclosures, a phenomenon of increased policy importance as recent EU legislation,
including the Green Deal or the Corporate Sustainability Reporting Directive,
demonstrates (The European Green Deal, 2019; European Commission, 2021) .An
independently operating sustainability committee has been labeled as a critical
governance tool that can enhance the level of effectiveness of board oversight,
eliminating dual-CEO systems and, thereby, promoting more active environmental
disclosure (Kili¢ & Kuzey, 2019).

The salience of gender diversity and independent oversight, in turn, is also supported by
EU regulatory instruments, notably Directive 2022/2381 on gender balance, whose
increased salience also occurs due to the inclusion of sustainability committees
(European Parliament and Council, 2022). Particularly, bigger companies exhibit a
comparative advantage of using these forms of governance in order to satisfy the
disclosure requirements of EU that are gradually becoming more rigid (Lending &
Véahdmaa, 2017; Velte, 2021). Consistent with EU attempts to standardize sustainability
reporting among different member states, this form of governance innovations does not
just dovetail with a wider set of ESG policies but it additionally supports disclosures
measurements within the block (European Securities and Markets Authority, 2023;

European Commission, 2021).
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Chapter Five

Conclusion and Recommendations

5.1 Conclusion

As the pressure by different stakeholders to be increasingly accountable against one
another rises, sustainability reporting has emerged as a crucial element of the current
business climate. Companies must show that they are trying to stop the pollution and
emissions. In this regard, carbon emissions are also assuming central role in the decision
process, as it is becoming more and more known about the climate woes and the impact
of global warming. Voluntary and mandatory carbon disclosure has found its way into
the corporate and country agenda of environmental governance increasingly as the
consequence of new climate laws in an effort to control corporate carbon emissions
directly. Global warming has become an economic and political necessity across the
world. There is a notion that a heightened awareness of carbon emissions of various
actors would result in a more sustainable choice. This scenario explains the importance
of corporate governance and board structures in intensifying carbon disclosure. To
maintain an effective oversight of environmental disclosures and to meet the
stakeholders’ expectations, and keep up with ever tightening international regulatory
changes, good governance mechanisms are a critical role in this situation. In this
research, our focus is on studying the effect of corporate governance by the board

characteristics on Carbon emission disclosures (CED).

The present study makes several notable contributions to the current literature on carbon
disclosure. First, opens a gap in current literature to explore the governance mechanisms
by which board diversity contributes to improving transparency in carbon disclosure, as
it aids companies to align their operations with global environmental and climate goals.
Secondly, it provides a comprehensive analysis of the interaction between corporate
governance, represented by board characteristics and activities, and carbon disclosure,
expanding previous research—which has focused on traditional attributes such as firm
size, firm age, profitability, leverage, and limited board characteristics such as
independence, size, or gender diversity—by examining the effects of several additional
variables (such as independence, gender diversity, board meetings, CEO duality, and
board size) and the sustainability committee as a moderating variable. Finally, the study
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is aimed to extend its focus on an extended sample of 513 European companies from 17
countries, covering 4,617 firm-year observations during 2015 to 2023. using data from
the Asset4- LSEG Workspace database and measuring the relation between board
characteristics and carbon emissions disclosure using longitudinal panel data techniques

with control variables (company size, leverage and return on assets).

In conclusion, this study provides evidence on the relationship between corporate
governance, particularly through board diversity, and carbon emissions disclosure. The
findings reveal a significant positive impact of factors such as board independence,
gender diversity, frequency of meetings, and board size on carbon emissions disclosure.
These elements can enhance transparency, reduce agency costs, and address information
asymmetries, thereby better meeting stakeholder needs. It appears that companies will
disclose more details of their sustainability and emissions when they have an independent
board, more women on the board, more meetings and a bigger board as a whole. In
addition, the research shows that having a diverse board helps a company handle
sustainability reporting within the organization. At the same time, having the CEO serve
as chairman of the board was found to be associated with less of a tendency to disclose
carbon emissions information. Regarding the moderating role of the Sustainability
Committee, the findings indicate that the committee’s effectiveness is bolstered by
factors such as gender diversity, meeting frequency, board size, and CEO duality in
relation to carbon emissions disclosure. However, contrary to what was expected, the
Sustainability Committee did not significantly influence the relationship between board

independence and the disclosure of carbon emissions.

These findings have valuable theoretical and practical implications. Our results
contribute to legitimacy theory and stakeholder theory because board diversity and
carbon emissions disclosure are essential tools for enhancing corporate resources by
identifying how boards with independence, women, increased oversight and
transparency, frequent meetings, and large board sizes can improve diversity of
perspectives and informed corporate decision-making and disclosure, thus meeting the
expectations of different stakeholders. Furthermore, our results substantiate agency
theory, revealing that both board diversity and carbon emissions disclosure play a crucial
role in mitigating the conflict of interest between management and shareholders. This is
particularly evident in the impact of CEO independence and the efficacy of corporate
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sustainability committees, which collectively reduce agency dilemmas, information
asymmetries, and collusion. Consequently, these dynamics facilitate more thorough

reporting on sustainability and environmental matters.

In interpreting the results of this study, several limitations should be acknowledged, as
they highlight important areas for future research. First, there was a lack of previous
literature supporting the study’s hypotheses on the impact of corporate governance
represented by board diversity on carbon emissions disclosure, in particular the lack of
previous studies examining the moderating role of the sustainability committee between
board diversity and carbon emissions disclosure. Second, the study period (2015-2023)
includes some exceptional economic situations such as the COVID-19 pandemic, which
may have had a direct impact on the treatment of sustainability reporting and the actual
level of environmental disclosure, especially carbon emissions disclosure. In addition,
the period included frequent regulatory interventions in setting guidelines and regulatory
restrictions related to climate change and clean energy reporting in addition to carbon
emissions disclosure. Third, while this study focused exclusively on companies listed on
the STOXX.

Europe 600 index from 17 European countries, future research could use a broader
multinational sample, including companies from diverse regions such as Asia, America
and Africa, to enhance the reliability and generalizability of the results. Fourth, the study
relied on the LSEG Workspace database, which is widely recognized for its high-quality
data. However, the use of range scores to measure carbon emissions disclosures may
introduce measurement errors, leading to over- or underestimation of corporate
measures. Future research would benefit from developing a specific index to better
capture the extent and quality of disclosures, taking into account relevant economic,
social, and environmental dimensions. Finally, this study was limited by its focus on
specific board characteristics (independence, gender, CEO duality, size, and
sustainability committee as a moderator), without considering additional board
characteristics that could provide a more comprehensive view of the relationship between
corporate governance represented by board diversity and carbon emissions disclosures.
Future studies should explore a broader range of demographic factors, such as age,
nationality, education level, and background experience, as well as board activities such
as attendance rates. Furthermore, examining other corporate governance factors,
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including audit committees, internal control systems, institutional pressures, government

and corporate ownership, regulatory and supervisory authorities, etc., would deepen the

understanding of how corporate governance affects sustainability reporting practices,

particularly carbon emissions disclosure.

5.2 Recommendations

1.

Companies should strengthen governance mechanisms to align their strategies with
environmental sustainability policies, particularly with regard to carbon emissions
disclosure. This should particularly focus on enhancing transparency and
accountability, as effective governance helps reduce agency costs and address
information asymmetries between companies and stakeholders.

Business organizations must aim to develop better sustainability committees and
capable boards that are both diverse and competent to enhance carbon emissions
disclosure. This plays a key role in efficient environment monitoring and
organizational accommodation.

Enhancing the regulatory frameworks is critical in enhancing disclosure of carbon
emissions. Studies have revealed that the characteristics of boards improve the
disclosure; however, these are influenced by the regulatory regime. Policy-makers
must develop policies that combine sustainability objectives and describe monitoring
process of environmental legislation. The building of mechanisms which promote
voluntary reporting of emissions by the companies can adapt binding laws with the
voluntary reporting sanctions.

Companies should follow international guidelines to enhance their environmental
disclosure. To become clearer about their carbon data, companies should refer to
guidelines set by the Global Reporting Initiative (GRI), the United Nations Global
Compact (UNGC), and the Task Force on Climate-related Financial Disclosure
(TCFD). Furthermore, many companies use assessment metrics that may lack
precision, highlighting the need for better quantitative and qualitative indicators that
take into account the economic and regulatory context of each sector.

Independent and diverse boards promote voluntary carbon disclosure, highlighting
the role of stakeholders and investors in monitoring environmental performance.

Investors should adopt a sustainable investment approach that evaluates
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environmental, social, and governance criteria and encourages companies to
transparently disclose their emissions reduction strategies.

The study found that gender diversity, board independence, meeting frequency, and
board size positively impact carbon disclosure, while CEO duality negatively impacts
transparency. Companies should restructure boards to enhance their independence
and address dual leadership to enhance accountability in environmental reporting.
The firms must enable sustainability committees to improve on carbon disclosure.
Such committees are essential in enhancing the associations between the board
characteristics (including gender diversity and board size) and environmental
transparency. Such committees also minimize the effects of CEO overlap, which
ensures excellent governance and environmental responsibility.

Promote government policies to support environmental governance. Governments
should not only implement regulations but also create an enabling environment for
companies to adopt sustainable practices. Policies should encourage voluntary
disclosure and innovation in carbon reduction.

Encouraging the cooperation between organizations, governmental and international
organizations can become one of the most important ways to improve the global
approaches to sustainability and boost the practice of carbon disclosure. This type of
collaboration should be marked with the development of a unified data-sharing
platform, its direct promotion, the development of dedicated strategic collaborations,
based on the best international practices, increasing environmental reporting and

solidifying promises to reduce carbon emissions.

62



List of Abbreviations

Abbreviations

Stand for

CED
BoDs
CESD
CDP
CSR
SDGs
SFDR
CSRD
NFRD

Carbon emission disclosure

Board of Directors

Corporate Environmental Sustainability Disclosure
Carbon Disclosure Project

Corporate Social Responsibility

Sustainable Development Goals

Sustainable Finance Disclosure Regulation
Corporate Sustainability Reporting Directive
Non-Financial Reporting Directive
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