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This study aims to explore the influence of institutional ownership, managerial ownership, and
audit committees on carbon emission disclosure, while considering environmental
performance as a moderating variable. A quantitative approach was employed using
Moderated Regression Analysis (MRA) over a five-year observation period. The findings
reveal that institutional ownership and audit committees have a significant effect on carbon
emission disclosure, whereas managerial ownership does not exhibit a significant influence.
These results support the hypothesis that corporate governance structure plays a crucial role in
enhancing corporate environmental transparency. Furthermore, the effectiveness of
governance mechanisms is influenced by environmental performance, which is shown to
moderate the relationship between the audit committee and carbon disclosure, but not the
relationships involving institutional or managerial ownership. This study highlights the
importance of simultaneously strengthening corporate governance practices and
environmental performance to ensure that carbon emission disclosure becomes an integral part

of corporate sustainability strategies in addressing global environmental challenges.

1. INTRODUCTION

Climate change is increasingly recognized as a pressing
global issue, marked by a significant rise in global
temperatures over recent decades. As reported by the National
Oceanic and Atmospheric Administration (NOAA), the period
from 2020 to 2024 has been recorded as the hottest years since
temperature measurements began in the late 1800s (CGD,
2022). This phenomenon is primarily driven by Rising levels
of greenhouse gases, especially carbon dioxide (COz),
resulting from industrial activities, fossil fuel combustion, and
widespread deforestation. According to the IPCC, the Earth's
average surface temperature has risen by 0.74°C, with a
possible variation of + 0.18°C and this is projected to continue,
potentially exceeding 1.5°C without significant intervention.

Industrial activities are among the main drivers of carbon
dioxide emissions. In Indonesia, the industrial, power
generation, and transportation sectors are the main sources of
carbon emissions. According to the World Resources Institute
(WRI), Indonesia ranked sixth among the world’s largest
carbon emitters in 2020 [1]. The country's industrial growth
reached 4.07% in 2022, which also contributed to the rise in
carbon emissions [2]. Moreover, industrial expansion has led
to permanent land-use changes, with more than 350,000
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hectares converted annually, significantly increasing CO-
emissions [3].

As a reaction to the effects of climate change, the
international community has formulated various global
agreements intended to lower greenhouse gas emissions [4].
Among these are the United Nations Framework Convention
on Climate Change (UNFCCC) and the Kyoto Protocol. The
Kyoto Protocol established binding commitments for
industrialized countries to reduce their greenhouse gas
emissions by 5.2% compared to 2000 levels. It also introduced
three market-based mechanisms to facilitate emission
reductions: Kyoto Protocol mechanisms such as Joint
Implementation (JI), the Clean Development Mechanism
(CDM), and International Emissions Trading (IET). Indonesia
ratified the Kyoto Protocol in 2004 and reinforced its national
commitment to emission control by issuing Presidential
Regulations No. 61 and No. 71 of 2011 [5].

As a follow-up, the Indonesian government, through the
Ministry of Environment and Forestry, launched the Corporate
Performance Rating Program (PROPER), which evaluates and
awards companies based on their environmental performance
[6]. PROPER ratings, such as gold, green, blue, red, and black,
are granted to encourage companies to adopt environmentally
friendly business practices [7]. Companies that receive green
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or gold ratings are considered to have demonstrated high
commitment to social and environmental responsibility,
contributing to carbon emission control efforts [8].

The inclusion of carbon emission information in firms’
annual and sustainability reports is a form of transparency and
accountability by companies in fulfilling their social and
environmental responsibilities [9, 10]. However, in Indonesia,
such disclosure remains voluntary, as outlined in PSAK No. 1
(revised 2024). As a result, not all companies with significant
environmental impacts engage in this disclosure [11].

Although the relationship between corporate governance
and carbon emission disclosure has been widely studied [12,
13], limited research has specifically investigated this issue in
the context of Indonesia's mining sector, particularly by
incorporating environmental performance (as proxied by
PROPER) as a moderating variable. This study seeks to
address this gap by providing empirical evidence from an
emerging economy with unique institutional and regulatory
settings, where carbon disclosure remains voluntary and
environmental performance is formally evaluated through a
government-issued rating system (PROPER). The originality
of this research lies in its integrated approach to examining
how corporate governance mechanisms, namely institutional
ownership, managerial ownership, and audit committees
influence carbon emission disclosure, while simultaneously
exploring the moderating role of a nationally recognized
environmental performance index.

This study investigates the extent to which corporate
governance characteristics affect carbon emission disclosure,
considering environmental performance as a moderating
variable. Environmental performance is proxied by the
PROPER rating assigned to the firm. A higher PROPER rating
indicates superior environmental practices and is expected to
reinforce the relationship between corporate governance and
the level of carbon emission disclosure [14].

Good corporate governance encompasses several key
elements, such as institutional ownership, managerial
ownership, and the presence of an audit committee [15].
Institutional ownership, reflecting the involvement of
financial institutions and institutional investors, serves as a
monitoring mechanism for managerial actions, including those
related to the disclosure of social and environmental
responsibilities [16, 17]. Managerial ownership, the
proportion of shares held by management, influences strategic
decision making, including decisions related to environmental
policies [18]. Meanwhile, the audit committee functions as an
independent overseer, supporting the board of commissioners
in ensuring that both financial and non-financial reporting is
accurate and in line with transparency principles [19].

Previous studies have shown that companies with good
corporate governance tend to be more responsible in
environmental aspects. Strong institutional ownership can
encourage management to disclose carbon emission
information more comprehensively as a form of accountability
to investors. Similarly, high managerial ownership can
strengthen management’s involvement in environmental risk
management. An active audit committee can enhance
oversight of the reporting process, including the disclosure of
carbon emissions in sustainability reports [20, 21].

Furthermore, Indonesia's involvement in the Paris
Agreement, which was adopted on December 12, 2015,
reinforces the global commitment to limit the rise in global
temperatures to below 2°C, and ideally to below 1.5°C. Within
this framework, Indonesia aims to reduce emissions by 26%
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independently and up to 41% with international support
through the National Action Plan for Greenhouse Gas
Emission Reduction (RAN-GRK). To achieve this target,
active participation from companies in controlling greenhouse
gas emissions is crucial [22].

As a tangible example of implementation, PT Bumi
Resources Tbk received the PROPER green rating for three
consecutive years, from 2021 to 2023, from the Ministry of
Environment and Forestry. This award indicates that the
company has implemented an environmental management
system in accordance with international standards and has
transparently disclosed its environmental performance to the
public and stakeholders [6].

Given the urgency of climate change and the critical role of
businesses in controlling carbon emissions, this study is highly
relevant in advancing the literature on environmental
accounting and corporate governance. In particular, the
research focuses on examining how institutional ownership,
managerial ownership, and audit committees influence carbon
emission disclosure, with environmental performance
measured through the government mandated PROPER rating
serving as a moderating variable. While prior studies have
explored the relationship between corporate governance and
carbon disclosure, few have explicitly integrated internal
governance mechanisms with external regulatory assessments
such as PROPER, especially in the context of the Indonesian
mining sector. Addressing this gap, the present study offers
new insights into how corporate governance structures interact
with government evaluations to shape firms’ carbon disclosure
behavior. Therefore, this research is positioned to contribute
not only to the academic discourse in emerging market
contexts, but also to policy formulation aimed at enhancing
environmental transparency and encouraging sustainable
corporate governance practices in ecologically impactful
industries. The findings are expected to provide empirical
evidence that informs the development of more effective
environmental reporting policies and strengthens companies’
commitment to environmental accountability.

2. LITERATURE REVIEW AND HYPOTHESES
2.1 Legitimacy theory

Legitimacy theory explains how companies strive to align
with the values, norms, and social expectations prevailing in
the environments where they operate. In this context, a
company's existence is seen as part of the social contract
between business entities and society [23]. This social contract
grants companies the right to access resources such as labor
and raw materials, with the condition that they conduct their
operations in a lawful and socially acceptable manner [24].

This theoretical perspective emphasizes that firms are
responsible for addressing environmental issues and
supporting the communities in which they operate [25].
Therefore, companies voluntarily disclose social and
environmental information, including carbon emissions data,
in order to build a positive perception and maintain legitimacy
in the eyes of the public [26, 27].

Proposed four main strategies that companies can adopt in
response to threats to their legitimacy [23]:

1. Provide relevant and transparent information to

stakeholders.

ii. Create or change public perceptions of the company’s



performance.

Enhance public awareness of the organization’s
involvement in sustainability and social responsibility
activities.

Convince external parties that the company’s
performance meets social expectations.

These strategies are crucial in building a positive perception
and maintaining the sustainability of the company’s
legitimacy. One concrete form of these strategies is through
voluntary environmental disclosure, including carbon
emission disclosure [28].

The application of legitimacy theory aligns with the
PROPER policy implemented by the government. Companies
that actively report their environmental performance in
sustainability reports, including carbon emissions, tend to
receive higher PROPER ratings [29]. This rating not only
reflects the company’s environmental performance but also
strengthens its positive image in the eyes of the public [30].

If a company successfully gains appreciation from the
public and environmental awards such as PROPER, internal
stakeholders, such as institutional shareholders, management,
and the audit committee, will be encouraged to continuously
press the company to maintain its environmental performance
and continue disclosing information related to carbon
emissions [4]. Thus, the company’s legitimacy can be
maintained, ensuring the sustainability of its operations in the
long term.

iii.

iv.

2.2 Corporate governance

2.2.1 Institutional ownership

Institutional ownership refers to the ownership of company
shares by institutions or financial entities such as insurance
companies, banks, and investment firms [31]. From the
stakeholder theory perspective, the presence of stakeholders is
significantly related to the sustainability of the company. This
relationship encourages management to be more transparent in
its activities [32].

Institutional ownership plays a crucial role as a monitoring
mechanism for management. Institutional shareholders have
an interest in the long-term performance of the company, thus
they are likely to push the company to be socially and
environmentally responsible [27, 33]. In this context, pressure
from institutional owners can encourage companies to disclose
carbon emissions more transparently as part of their corporate
social responsibility [34, 35].

In this study, institutional ownership is measured as the
percentage of total shares owned by institutional investors
relative to the total outstanding shares of the company [32]. A
higher proportion reflects greater institutional oversight,
which is expected to lead to more comprehensive disclosure of
carbon emissions.

Therefore, the larger the proportion of institutional
ownership, the stronger the pressure on management to
voluntarily and accountably disclose environmental
information, including carbon emissions.

2.2.2 Audit committee

The presence of an audit committee within a company's
structure is a manifestation of the implementation of Good
Corporate Governance (GCG) principles, particularly the
principle of transparency [36]. The audit committee
encourages the company to be open about all operational
activities and to report them systematically through reports
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accessible to stakeholders [37].

As a supervisory body, the audit committee's role is to
oversee the reporting process and ensure that the disclosed
information, including environmental information such as
carbon emissions [38], is presented accurately and with high
quality. Through this supervisory role, the audit committee
helps reduce agency costs and improve the quality of
disclosures made by the company [39].

In this study, audit committee quality is operationalized
using multiple indicators: the number of committee meetings
held annually, the proportion of independent members on the
committee, and the financial and environmental expertise of
its members [38]. These dimensions reflect not only the
formality but also the effectiveness of the audit committee in
ensuring environmental transparency.

2.2.3 Environmental performance

Environmental performance reflects a company’s
commitment to environmental preservation and the mitigation
of adverse impacts resulting from its operational activities.
This performance is described by Nawrocka and Parker [40]
and Chelly et al. [41] describe this performance as
encompassing efforts to create a green and sustainable
environment, while Sra et al. [42] emphasize the importance
of voluntary environmental disclosures to stakeholders.

In line with these expectations, companies are increasingly
urged to assume social and environmental responsibility,
particularly through the disclosure of environmental
information in their annual reports [43].

In the Indonesian context, such responsibility is mandated
under Law No. 40 of 2007, Article 74, concerning Social and
Environmental Responsibility. In this study, environmental
performance is measured using the PROPER rating issued by
the Ministry of Environment and Forestry. The rating system
consists of five categories gold, green, blue, red, and black
each representing a different level of environmental
compliance and initiative [6]. Companies with gold and green
ratings are considered to have superior environmental
performance, whereas red and black indicate poor compliance.

Furthermore, corporate environmental performance in
Indonesia is assessed through the PROPER program, an
initiative by the Ministry of Environment and Forestry, which
serves as a comprehensive evaluation tool for environmental
management practices [6, 44].

2.3 Previous research

Several previous studies have examined the relationship
between corporate governance mechanisms and carbon
emissions disclosure. The research by Kurnia et al. [22]
indicates that institutional ownership and managerial
ownership have a positive influence on carbon emissions
disclosure. Companies with high institutional ownership tend
to closely monitor management, encouraging the company to
be more transparent in disclosing environmental information.
Similarly, high managerial ownership can motivate managers
to align their personal interests with stakeholder interests
through better carbon emissions disclosure [45].

In addition, the role of the audit committee has also been
studied as one of the governance mechanisms influencing
environmental disclosure. The presence of an audit committee
can enhance the quality of carbon emissions disclosure
through more effective monitoring of the company’s activities
[22].



However, other studies present varied results. Research by
Lee [46] shows that managerial ownership does not always
have a significant effect on carbon emissions disclosure due to
the low proportion of shares held by management in some
companies. On the other hand, Qi et al. [47] assert that the
company’s environmental performance, measured through
PROPER, is positively correlated with carbon emissions
disclosure. This suggests that companies showing a high
commitment to environmental management are more likely to
be open in disclosing their carbon emissions [12].

Although several studies have examined the relationship
between corporate governance mechanisms and carbon
emissions disclosure, research integrating environmental
performance, carbon disclosure, and governance mechanisms
simultaneously remains limited. Therefore, this study aims to
fill this gap by examining the effect of institutional ownership,
managerial ownership, and the audit committee on carbon
emissions disclosure, while considering the role of the
company’s environmental performance.

2.4 Hypotheses

A hypothesis is a preliminary proposition derived from
theoretical assumptions to address the research problem [48].
The theoretical framework supporting this study is illustrated
in Figure 1.

Hil+)

Institutional Ownecstup “
(X;) |  Carbon Emissions
Disclosure (Y)

Managerisl Ownership
(X;)

Audit Commirnee (X,)
Environmental

Performance (2)

Figure 1. Conceptual framework

2.4.1 Development of hypothesis

1. Institutional Ownership and Carbon Emission

Disclosure

Institutional ownership refers to the ownership of company
shares by institutions such as banks, insurance companies, and
investment firms [22]. This type of ownership plays a role in
overseeing management's performance and decisions, as well
as encouraging companies to act transparently regarding social
and environmental activities. Based on stakeholder theory,
pressure  from institutional shareholders encourages
companies to disclose environmental information, including
carbon emissions, in order to maintain public trust and
enhance the company's image [48]. Furthermore, research by
Ratmono et al. [49] found that the larger the institutional
ownership, the higher the level of oversight, which encourages
the open disclosure of carbon emissions. Based on this, the
proposed hypothesis is:
Hi: High institutional ownership positively influences
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carbon emission disclosure.

ii. Managerial Ownership and Carbon Emission

Disclosure

Managerial ownership refers to the situation where
managers own shares in the company, which encourages them
to improve the company's performance by disclosing
environmental information, including carbon emissions [22].
As both owners and managers, executives have control over
the company's policies and investment direction [49].
Therefore, managerial ownership can align the interests of
management with those of stakeholders, while also
strengthening commitment to corporate social responsibility
[50]. The greater the proportion of shares owned by managers,
the greater their influence in driving the disclosure of carbon
emissions as part of the company's responsibility [51]. Based
on this, the proposed hypothesis is:
Hz: Managerial ownership positively influences carbon
emission disclosure.

iil. Audit Committee and Carbon Emission Disclosure

The establishment of an audit committee indicates
adherence to GCG practices, particularly the principle of
transparency, which encourages openness regarding all
company activities, including environmental information
disclosure [49]. The audit committee acts as a supervisor and
controller of management, particularly in ensuring that carbon
emission disclosures are optimally carried out [52].

The frequency of audit committee meetings reflects the
quality of oversight. The more frequent the meetings, the
greater the likelihood of decision-making that prioritizes
stakeholder interests, including the push for carbon emission
disclosure [53]. An active and quality audit committee
understands the importance of environmental information for
stakeholders and encourages the company to gain social
legitimacy through carbon emission disclosure [54]. Based on
this, the proposed hypothesis is:

Hs. The audit committee positively influences carbon
emission disclosure.

iv. Institutional Ownership on Carbon Emission
Disclosure Moderated by Environmental
Performance

According to the Ministry of Environment and Forestry of
the Republic of Indonesia, companies with the highest
PROPER ratings demonstrate good environmental
performance [55]. Achieving a high PROPER rating
encourages companies to be more proactive in disclosing
environmental information, including carbon emissions. On
the other hand, high institutional ownership allows institutions
to oversee and pressure management to act in accordance with
sustainability principles [39].

Companies with high environmental performance, as
reflected in their PROPER scores, exhibit a stronger
relationship between institutional ownership and carbon
emission disclosure [32]. This suggests that environmental
performance can strengthen the influence of institutional
ownership on the disclosure practices. Based on this
explanation, the proposed hypothesis is:

H4: Institutional ownership affects carbon emission
disclosure moderated by environmental performance.

v. Managerial Ownership on Carbon Emission
Disclosure Moderated by Environmental
Performance



PROPER serves as a benchmark for the public in assessing
a company's compliance with its surrounding environment
[56]. Companies that achieve the highest PROPER ratings
tend to gain public legitimacy as they are perceived to comply
with applicable norms and regulations [24].

Management ownership allows managers to participate in
strategic decision-making [57], including encouraging the
improvement of company performance through the disclosure
of environmental performance [58]. High environmental
performance, as reflected in the PROPER score, is expected to
amplify the role of managerial ownership in encouraging
transparent environmental disclosures, with a focus on carbon
emissions, to fulfill stakeholder expectations [55]. Therefore,
the proposed hypothesis is:

Hs: Managerial ownership influences carbon emission
disclosure moderated by environmental performance.

Audit Committee on Carbon Emission Disclosure
Moderated by Environmental Performance

The implementation of GCG principles, particularly the
principle of transparency, encourages companies to disclose
information related to their operational activities, including
environmental disclosures [22, 59]. The audit committee plays
arole as a supervisor and controller, including in encouraging
the disclosure of environmental information [49]. The
frequency of audit committee meetings reflects the quality of

Vi.

supervision and the effectiveness of GCG implementation [22].

A company's environmental performance, reflected in the
PROPER rating, can strengthen the audit committee's
influence on carbon emission disclosure [58]. Audit
committees in companies with high PROPER ratings will be
more active in overseeing and encouraging the disclosure,
enabling the company to gain public legitimacy [23].
Therefore, the proposed hypothesis is:

He: The audit committee influences carbon emission
disclosure moderated by environmental performance.

3. RESEARCH METHOD

A hypothesis is a provisional answer provided to a problem
based on theory [48]. Figure 1 illustrates the theoretical
framework used in this study.

This research uses secondary data obtained from the
financial reports of companies listed in Indonesia during the
period from 2020 to 2024. The selected criteria focus on the
mining sector companies that publish financial or
sustainability reports on the official website of Indonesia
Stock Exchange (IDX) at www.idx.co.id.

The research is based on a sample of 60 mining companies
listed on the Indonesia Stock Exchange (IDX) during the
period from 2020 to 2024, with data analyzed using multiple
linear regression, moderated regression analysis (MRA), and
partial hypothesis testing. The operational variables are
categorized into independent, dependent, and moderating
types.

The sample selection focuses on firms within the mining
sector, which is known as one of the largest contributors to
national carbon emissions in Indonesia. These companies were
chosen based on their consistent publication of sustainability
reports and their participation in the PROPER environmental
performance evaluation by the Ministry of Environment and
Forestry. This ensures data availability and reliability for
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analysis. While the sample size consists of 60 firms, these
entities represent a substantial proportion of the mining
sector’s total carbon footprint, making them reasonably
representative of the industry's environmental disclosure
practices. Moreover, the mining sector in Indonesia is
relatively homogeneous in terms of regulatory exposure,
operational characteristics, and environmental risk profiles,
which supports the generalization of findings within this
specific sectoral context. Nonetheless, caution is advised when
extending these conclusions to other sectors with different
industry dynamics and emission profiles.

Institutional ownership, as an independent variable, is used
to evaluate how institutional shareholding contributes to
strengthening supervision over the disclosure of carbon
emissions; second, managerial ownership, which measures the
evidence of shares owned by company managers to provide
benefits, especially to stakeholders, by disclosing carbon
emissions; third, the audit committee, which emphasizes the
role of the company’s supervisory board in minimizing costs
and improving the quality of disclosures made by the
company, one of which is the disclosure of carbon emissions.
The moderating variable in this study is environmental
performance, measured by PROPER, which is divided into
five categories and scored as follows: Gold (very good, score
5), Green (good, score 4), Blue (fair, score 3), Red (poor, score
2), Black (very poor, score 1) [6].

In the data analysis, the MRA method is used to test the
relationship between the independent variables (institutional
ownership, managerial ownership, and the audit committee)
and the dependent variable (carbon emissions disclosure),
while controlling for potential confounding variables,
specifically environmental performance as a moderating factor.

This study seeks to deepen the understanding of how
institutional ownership, managerial ownership, and the audit
committee influence the disclosure of carbon emissions among
mining companies listed on the Indonesia Stock Exchange
during the observation period. In addition, it examines the
moderating role of environmental performance in the
relationship between these corporate governance mechanisms
and carbon emission disclosure practices.

In the current context, carbon emission disclosure has
emerged as a critical strategy for businesses seeking to respond
to growing environmental and climate-related concerns. As
public and regulatory expectations continue to rise, firms are
increasingly encouraged to strengthen institutional and
managerial oversight, including the role of audit committees,
to ensure transparent and accountable carbon reporting
practices. This study contributes to the existing body of
knowledge by highlighting the positive influence of
institutional ownership, managerial ownership, and audit
committees on the extent of carbon emission disclosure.

Moreover, the application of MRA in this study allows for
a more in-depth examination of dynamic changes throughout
the observation period. By incorporating environmental
performance as a moderating variable, the research offers a
more holistic perspective on the role of institutional ownership,
managerial ownership, and audit committees in enhancing
carbon emission disclosure within the mining sector.

Ultimately, the results of this study are anticipated to offer
practical insights for Indonesian companies seeking to adopt
carbon emission disclosure practices. The findings may serve
as a foundational reference for formulating more effective and
sustainable strategies in reporting carbon emissions.


http://www.idx.co.id/

4. RESULTS
4.1 Equations and descriptive statistics

This study employs financial data derived from the annual
reports of 60 companies listed on the Indonesia Stock
Exchange (IDX) during the 20202024 period. The financial
indicators used serve as the foundation for assessing the level
of carbon emission disclosure. In addition to financial data, the
analysis incorporates information from the companies'
sustainability report disclosures. All firms included in the
sample consistently published their sustainability reports on an
annual basis throughout the observed period. To examine the
relationships among the variables, this study applies the MRA
method, with the regression model specified as follows:

CED = a + f1Keplns; + f2KepMen; + f3KomAud; +
BAPROPER;; + e,

where,
CED = Carbon emission disclosure
Keplns = Institutional ownership
KepMen = Managerial ownership
KomAud = Audit committee
PROPER = Environmental performance
i = Company
t=Year

MRA is an application specifically designed for multiple
linear regression that involves a regression equation
containing the multiplication of two or more independent
variables [48].

The moderating variable (Z), which influences the
relationship between the independent variable (X) and the
dependent variable (Y), is identified based on the following
criteria:

i. Quasi Moderator (Pseudo Moderator): This type of
moderation is identified when both the direct effect
of variable Z on Y (in the initial estimation) and the
interaction effect of X*Z on Y (in the subsequent
estimation) are statistically significant. In this
context, the moderating variable not only interacts
with the independent variable but also functions as
an independent variable in the model.

Pure Moderator: A pure moderator is present when
the direct effect of Z on Y is not significant in the
initial estimation, yet the interaction term X*Z
significantly influences Y in the second estimation.
This indicates that the moderating variable solely
serves to moderate the relationship between X and Y,
without independently affecting the dependent
variable.

Predictor Moderator: This occurs when Z
significantly influences Y in the first estimation, but
the interaction term X*Z does not yield a significant
effect in the second estimation. Under these
circumstances, the moderating variable acts
independently as a predictor of Y, rather than
modifying the relationship between X and Y.
Homologizer Moderator (Potential Moderator): This
form of moderation is characterized by the absence
of significance in both the direct effect of Z on Y and
the interaction term X*Z on Y. In such cases, the
moderating variable neither interacts with the

il.

ii.
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independent variable nor contributes meaningfully to
the dependent variable, indicating a lack of
moderating influence.

The MRA model used in this study is formulated as follows:

Y = B0+ Bl X1 + B2 X2 + P3+Z + B4 X1*Z + P5 X2*Z + e

where,
Y = Dependent variable
X1 = Independent variable 1
X2 = Independent variable 2
Z = Moderating variable
X1*Z = Interaction variable 1
X2*Z = Interaction variable 2

Therefore, in this study, the MRA equation can be obtained
as follows:

CED = B0 + B1 Keplns + B2 KepMen + 33 KomAud + 4
PROPER + B5 KepIns*PROPER + B6 KepMen*PROPER +
7 KomAud*PROPER + ¢

The inclusion of variables such as PROPER in the analysis
is very important because this variable serves as the basis for
calculation. It is crucial for assessing the level of carbon
emissions disclosure, making it a valuable indicator when
studying the relationship between carbon emissions disclosure
and corporate governance mechanisms.

Moreover, this study also combines financial data with
institutional ownership, managerial ownership, and audit
committees. This indicates a more comprehensive outlook that
transcends conventional financial indicators. Institutional
ownership evaluates the extent to which share ownership held
by other institutions encourages enhanced oversight of carbon
emissions disclosure, while managerial ownership serves as
evidence of shares owned by company managers to provide
benefits to stakeholders through carbon emissions disclosure.
The audit committee emphasizes the role of the company’s
supervisory board in minimizing costs and improving the
quality of disclosures made by the company, one of which is
carbon emissions disclosure. These data are essential for
understanding how corporate governance mechanisms and
environmental performance can impact carbon emissions
disclosure (Table 1).

Table 1. Descriptive statistics

N =60 Mean Max Min Std. Dev.
Keplns 0.403 0.970 0.000 0.369
KepMen 0.165 0.660 0.000 0.267
KomAud 5.680 14.000 0.000 3.192
Proper 1.670 4.000 0.000 1.714
CED 0.063 0.170 0.000 0.059

Source: Data analysis results, 2025

This study focuses on mining sector companies, as they
generally produce mineral resources with relatively stable
demand that persists across different phases of the economic
cycle.

Regarding multicollinearity, the variance inflation factor
(VIF) was examined in the initial regression to ensure that
multicollinearity was not at problematic levels. The highest
VIF was 1.918. Therefore, multicollinearity is not at
problematic levels for interpreting the regression results
(Table 2).



Table 2. Results of multicollinearity test

Unstandardized Coefficients Collinearity Statistics

Model B Std. Error Tolerance VIF
(Constant)  0.027 0.014

Keplns 0.009 0.023 0.522 1.915

1 KepMen 0.038 0.025 0.793 1.262

KomAud 0.000 0.002 0.853 1.172

Proper 0.022 0.005 0.521 1.918

Source: Data analysis results, 2025
4.2 Regression analysis results

This study employs multiple regression analysis using the
MRA model. The testing consists of three stages, namely:

CED = al + f1Keplns + f2KepMen + f3KomAud 1)
+e

CED = al + f1Keplns + f2KepMen + 3KomAud @)
+ PROPER+e

CED = al + f1Keplns + f2KepMen + f3KomAud
+ PROPER + 4KepIns*PROPER + 3)
B5KepMen*PROPER + f5KomAud*PROPER + e

The results of the MRA testing based on the three stages are
presented in Table 3.

Based on Table 3, the results of the MRA were obtained
from three regression equations using a sample of 60 mining
companies listed on the Indonesia Stock Exchange. The first
equation presents the statistical test results to examine the
influence of independent variables, namely institutional
ownership, managerial ownership, and the audit committee on
the dependent variable, which is carbon emission disclosure.
The second equation presents the statistical test results to
examine the influence of independent variables, namely
institutional ownership, managerial ownership, and the audit
committee on the dependent variable, which is carbon
emission disclosure, with the addition of the moderating
variable, environmental performance. The third equation
assesses the effect of independent variables, namely
institutional ownership, managerial ownership, and the audit
committee, on the dependent variable, carbon emission
disclosure, with the moderating variable of environmental

performance, followed by the testing of interaction variables:
institutional ownership with environmental performance,
managerial ownership with environmental performance, and
audit committee with environmental performance.

The first equation shows the significance values for
institutional ownership at 0.000, managerial ownership at
0.593, and the audit committee at 0.314. The significance
value for institutional ownership is smaller than 0.05 (0.000 <
0.05), meaning that institutional ownership has a significant
impact on carbon emission disclosure, whereas the
significance values for managerial ownership and the audit
committee are greater than 0.05 (0.593 > 0.05) and (0.314 >
0.05), indicating that managerial ownership and the audit
committee do not have a significant impact on carbon emission
disclosure. The correlation in the first equation between each
independent variable and the dependent variable is 0.209 or
20.9%. The coefficient of determination can be seen in the
adjusted R? value of 0.167 or 16.7%, where carbon emission
disclosure is influenced by institutional ownership, managerial
ownership, and the audit committee, with the remaining 83.3%
being influenced by other variables not explained in this study.

The second equation shows the significance values for the
independent variables: institutional ownership at 0.700,
managerial ownership at 0.38, audit committee at 0.905, and
the moderating variable, environmental performance, at 0.000.
Based on these values, the significance values for institutional
ownership, managerial ownership, and the audit committee are
all greater than 0.05, indicating that these variables do not
significantly affect carbon emission disclosure. However, the
significance value for the moderating variable, environmental
performance, is smaller than 0.05, meaning that environmental
performance significantly influences carbon emission
disclosure. The correlation in the second equation, examining
the relationship between the independent and moderating
variables with the dependent variable, is 0.428 or 42.8%,
showing an increase in correlation after introducing the
moderating variable. The coefficient of determination, as
shown in the adjusted R? value of 0.387 or 38.7%, indicates
that carbon emission disclosure is influenced by institutional
ownership, managerial ownership, the audit committee, and
the moderating variable, environmental performance. The
remaining 61.3% is influenced by other variables not
explained in this study. The coefficient of determination has
increased after introducing the moderating variable.

Table 3. Moderated regression analysis (MRA) test results

. L. Equation
Description 1 2 3
Regression Y =0.043 +0.077 X1 + Y =0.027 +0.009 X1 +-0.38 X2 Y =0.042 + 0.082 X1 +-0.022 X2 +-0.006 X3 +
0.014 X2 +-0.002 X3 +0.000 X3 +0.022 Z 0.008 Z +-0.022 X1*Z + -0.006 X2*Z + 0.004 X3*Z
Coefficient ~ B1=0.077, 2=0.014, 3 B1=0.009, B2 =0.38, B3 = B1=0.082, B2 =-0.022, B3 = -0.006, B4 = 0.008, B5
Value =0.002 0.000, 54 =0.022 =-0.022, B6 =-0.006, 7 = 0.004
Sig. Value 817 0:000, £2=0.593, 3 B1=0.700, B2 =0.144, 3= B1=0.065, 2 =0.601, B3 = 0.096, B4 = 0.492, B5 =
' =0.314 0.905, £4 =0.000 0.179, f6 = 0.650, 57 = 0.028
R? 0.209 0.428 0.493
Adj R? 0.167 0.387 0.424
F Statistic 4.944 10.300 7.212
Sig. F 0.004 0.000 0.000
N 60 60 60
Source: Data analysis results, 2025
In the third equation, the significance values for the 0.096, and the moderating variable, environmental

independent variables are as follows: institutional ownership
at 0.065, managerial ownership at 0.601, audit committee at
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performance, at 0.492. This equation adds interaction
variables between institutional ownership and environmental



performance, managerial ownership and environmental
performance, and the audit committee and environmental
performance. The significance values for the interaction
variables are as follows: the first interaction between
institutional ownership and environmental performance at
0.179, the second interaction between managerial ownership
and environmental performance at 0.650, and the third
interaction between the audit committee and environmental
performance at 0.028.

The significance values for the independent variables
(institutional ownership, managerial ownership, audit
committee) and the moderating variable (environmental
performance) are all greater than 0.05, meaning these variables
do not significantly affect the dependent variable, carbon
emission disclosure. However, the significance values for the
interaction variables indicate that the moderating variable,
environmental performance, cannot moderate the effect of
institutional ownership and managerial ownership on carbon
emission disclosure, as the significance values for the first and
second interactions are greater than 0.05. On the other hand,
for the third interaction, the significance value is smaller than
0.05, meaning that environmental performance can moderate
the effect of the audit committee on carbon emission
disclosure. The correlation in the third equation increases to
0.493 or 49.3%. The coefficient of determination, as shown in
the adjusted R? value of 0.424 or 42.4%, indicates that the
dependent variable, carbon emission disclosure, is influenced
by the independent variables (institutional ownership,
managerial ownership, and the audit committee), the
moderating variable (environmental performance), and the
interaction  variables  (institutional = ownership  and
environmental performance, managerial ownership and
environmental performance, and the audit committee and
environmental performance). The remaining 57.6% is
influenced by other variables not explained in this study.
Based on the research findings and explanations above, the
moderating variable, environmental performance, can
moderate the audit committee variable, or H6 is accepted,
meaning that the company’s inclusion in the PROPER
program in the company can affect the relationship between
the audit committee and carbon emission disclosure. The
moderating variable, environmental performance, cannot
moderate the institutional ownership variable, or H4 is not
accepted, meaning that whether or not a PROPER rating is
assigned to the company does not affect the relationship
between institutional ownership and carbon emission
disclosure.  Furthermore, the moderating variable,
environmental performance, cannot moderate the managerial
ownership variable, or H5 is not accepted, meaning
participation in the PROPER evaluation does not affect the
relationship between managerial ownership and carbon
emission disclosure. Below are the results of the partial tests
to assess the ability of each independent variable, presented in
Table 4.

Results from Table 4 show that the institutional ownership
variable has a significance value of 0.056, which is less than
0.1, indicating that HI is accepted, meaning institutional
ownership has a positive and significant impact on carbon
emission disclosure. The managerial ownership variable has a
significance value of 0.548, which is greater than 0.1,
indicating that H2 is rejected, meaning managerial ownership
does not have an impact on carbon emission disclosure. The
audit committee variable has a significance value of 0.059,

which is less than 0.1, indicating that H3 is accepted, meaning
the audit committee has an impact on carbon emission
disclosure.

Table 4. Results of the t-test - Coefficients?

Unstandardized Standardized

Model Coefficients Coefficients t Sig.
B Std. Error Beta

(Constant)  0.046 0.015 3.015  0.004
Keplns 0.085 0.043 0.526 1.955  0.056
KepMen  -0.025 0.041 -0.112 -0.605  0.548
KomAud  -0.006 0.003 -0.329 -1.928  0.059
Moderasi X1 -0.018 0.015 -0.393 -1.207  0.233
Moderasi_ X2 -0.005 0.014 -0.068 -0.338  0.737
Moderasi X3 0.005 0.001 0.790 4.497  0.000
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*Dependent Variable: CED
Source: Data analysis results, 2025

For the moderating variables, moderator 1 is institutional
ownership moderated by environmental performance, which
has a significance value of 0.233, indicating that H4 is
rejected, meaning the environmental performance moderator
does not moderate the relationship between institutional
ownership and carbon emission disclosure. Moderator 2,
managerial ownership moderated by environmental
performance, has a significance value of 0.737, indicating that
H5 is rejected, meaning the environmental performance
moderator does not moderate the relationship between
managerial ownership and carbon emission disclosure.

Lastly, moderator 3, the audit committee moderated by
environmental performance, has a significance value of 0.000,
which is less than 0.1, indicating that H6 is accepted, meaning
the environmental performance moderator can moderate the
relationship between the audit committee and carbon emission
disclosure.

5. DISCUSSION

Global awareness of the threat posed by greenhouse gas
(GHG) emissions has been steadily increasing over time,
leading to the formation of the Paris Agreement at the 21st
Conference of the Parties (COP21) held in Paris in 2015.

The agreement aims to limit the increase in global
temperatures to below 2°C and encourages further efforts to
keep it well below 1.5°C above pre-industrial levels. As a form
of commitment, Indonesia ratified the Paris Agreement
through Law Number 16 of 2016, which is expected to
encourage the business sector to contribute to emission
reduction efforts. However, carbon emission disclosure in
Indonesia remains voluntary, meaning that companies are not
legally obligated to report their emissions to the public.

Figure 2 illustrates the trend of CO- emissions in Southeast
Asian countries from 2015 to 2019. Indonesia consistently
shows the highest level of carbon emissions compared to other
ASEAN countries, with a steady increase over the five year
period. This finding emphasizes Indonesia’s significant
contribution to regional emissions and highlights the urgent
need for stricter environmental governance and corporate
accountability. Vietnam and Thailand also show an upward
trend, albeit at a lower level than Indonesia. In contrast,
countries like Brunei, Singapore, and Laos contribute
relatively little to total regional CO: emissions.
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Source: Joint Research Centre of European Union (processed)

The inclusion of Figure 2 supports the argument that despite
Indonesia’s regulatory commitment to the Paris Agreement,
actual emissions continue to rise, underscoring the gap
between policy and implementation at the corporate level. It
reinforces the importance of enhancing not just environmental
performance, but also transparent carbon disclosure practices
in high emitting countries like Indonesia.

This disclosure can actually reflect the company's
responsibility towards its environmental impact; however,
since it has not yet had a significant effect on market value,
investors tend to focus more on direct environmental
management performance rather than technical carbon
information. As a result, carbon information is less of a
primary consideration in investment decision-making,
especially since its disclosure is not yet mandated by
regulations.

5.1 Institutional
disclosure

ownership and carbon emission

The findings of this study reveal that institutional ownership
has a significant positive effect on corporate carbon emission
disclosure, thereby supporting the acceptance of Hypothesis 1
(H1). This result implies that a higher proportion of
institutional ownership is associated with greater levels of
carbon emission disclosure by the company.

Companies with high institutional ownership are more
likely to disclose information about carbon emissions due to
pressure from institutional investors who expect transparency
and environmental accountability. Institutional ownership
plays a vital role in encouraging companies to act according to
sustainability and good governance principles.

According to legitimacy theory, companies need to align
their activities with prevailing social norms to maintain their
existence in the public eye. In this context, institutional
ownership acts as a driving mechanism for companies to
disclose carbon emissions to gain legitimacy from society.
Furthermore, this result also supports stakeholder theory,
where institutional shareholders, as part of the stakeholders,
have enough power and interest to influence corporate
policies, including environmental transparency.

This finding is consistent with previous studies by Kurnia
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et al. [22] and Larondelle and Haase [60], which state that
institutional ownership affects carbon emission disclosure.
However, this result differs from research by Ratmono et al.
[49], which concluded that institutional ownership does not
influence carbon emission disclosure.

Overall, this finding underscores the active role of
institutional owners in enhancing corporate transparency on
environmental issues, especially in carbon emission
disclosure, in line with increasing public and investor demands
for corporate social responsibility and sustainability.
emission

5.2 Managerial carbon

disclosure

ownership and

The results of this study indicate that managerial ownership
does not have a statistically significant positive effect on
corporate carbon emission disclosure, leading to the rejection
of Hypothesis 2 (H2). This finding indicates that an increase
in managerial ownership may be associated with a lower level
of carbon emission disclosure by the company.

These results imply that the level of managerial ownership,
whether high or low, does not affect the company's tendency
to disclose carbon emissions. This implies that management,
despite being part of the internal stakeholders, has not been
able to encourage the company to actively disclose
environmental issues.

This result aligns with previous studies which state that
managerial ownership does not influence carbon emission
disclosure [5, 49, 51]. This finding does not support
stakeholder theory, as managerial ownership has not been fully
effective in monitoring and guiding the company to report
carbon emissions as part of the company’s social and
environmental responsibility.

5.3 Audit committee and carbon emission disclosure

The results of this study show that the audit committee has
a significant positive impact on carbon emission disclosure,
meaning that H3 in this study is accepted.

These results imply that the frequency of audit committee
meetings influences the company's decision to disclose carbon
emissions. The more frequent the meetings, the greater the



likelihood that environmental issues, including carbon
emission disclosure, will be discussed and followed up by the
company.

This finding is consistent with the results reported by
Kurnia et al. [22], which states that the intensity of audit
committee meetings can encourage greater carbon emission
disclosure. The audit committee, as part of the internal
governance mechanism, plays a role in ensuring transparency
and accountability, including on environmental issues.

However, this finding does not fully align with legitimacy
theory, as the influence of the audit committee reflects more
of an internal oversight role rather than an external push from
society [61]. Nevertheless, the high frequency of meetings
indicates the company’s internal awareness of the importance
of carbon emission reporting as a form of environmental
concern and social responsibility.

5.4 [Institutional ownership and carbon emission
disclosure moderated by environmental performance

The findings reveal that environmental performance does
not significantly moderate the relationship between
institutional ownership and carbon emission disclosure.
Consequently, Hypothesis 4 (H4) is not supported.

These results imply that the level of a company’s
environmental performance, as measured by the PROPER
rating, does not affect the ability of institutional ownership to
encourage the company to disclose carbon emissions. This
result contradicts the previous finding by Tang et al. [51],
which stated that environmental performance strengthens the

effect of institutional ownership on carbon emission disclosure.

Furthermore, this result does not align with legitimacy
theory and stakeholder theory, which theoretically assume that
stakeholders, including institutional owners, play an important
role in demanding environmental accountability and
transparency from companies [62]. However, in this context,
institutional ownership has not demonstrated sufficient
capacity to drive companies to improve environmental
performance or actively disclose carbon emissions.

This finding may also reflect a low level of environmental
awareness or commitment from companies, especially in
environmentally sensitive sectors such as mining, where
economic interests are often prioritized over environmental
responsibilities. Moreover, it indicates a gap in the oversight
from institutional investors, who have not effectively used
environmental performance indicators as a basis for
investment decision making and corporate governance
assessment.

5.5 Managerial ownership and carbon emission
disclosure moderated by environmental performance

The results of this study indicate that environmental
performance does not play a significant moderating role in the
relationship between managerial ownership and carbon
emission disclosure. Therefore, hypothesis H5 is rejected.

These results imply that the level of a company’s
environmental performance, as reflected in the PROPER
rating, does not influence the role of managerial ownership in
encouraging the company to disclose carbon emissions. In
other words, even though the company has a certain
environmental performance rating, this is not strong enough to
drive management, as both an internal party and shareholder,
to enhance environmental transparency through carbon
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emission disclosure [63].

This result is inconsistent with stakeholder theory, which
assumes that internal stakeholders, such as company
management, should have the concern and responsibility to
ensure the company acts in accordance with societal
expectations, including in the disclosure of environmental
information [49]. In this context, managerial ownership has
not shown an active role as a driving agent in carbon emission
reporting, even though information on environmental
performance is available.

Overall, this finding highlights a gap between
environmental performance information and managerial
response in disclosure practices, which may hinder the
achievement of greater environmental transparency in the
corporate sector.

5.6 Audit committee and carbon emission disclosure
moderated by environmental performance

The results of this study indicate that environmental
performance plays a significant moderating role in the
relationship between the audit committee and carbon emission
disclosure. Therefore, hypothesis H6 is accepted.

These results imply that an improvement in the company’s
environmental performance, reflected in the PROPER rating,
strengthens the influence of the audit committee on carbon
emission disclosure. In other words, in companies with good
environmental performance, the audit committee is more
likely to actively carry out its role, including increasing the
frequency of meetings to discuss environmental issues and
ensuring the company reports carbon emissions transparently
[51].

This finding aligns with legitimacy theory, which states that
companies strive to gain support and trust from the public
through actions that reflect concern for the environment [26,
64]. In this context, the audit committee plays an essential role
in maintaining the company’s legitimacy through intensive
oversight of sustainability reporting, particularly carbon
emissions. The better the company’s PROPER rating, the
more likely the audit committee is to increase oversight
intensity and encourage carbon emission disclosure [65].

6. CONCLUSION

This study finds that institutional ownership has a
significant and positive influence on carbon emission
disclosure. This result suggests that institutional investors may
exert pressure on companies to be more transparent regarding
their environmental impact in order to enhance their public
image and gain greater trust from stakeholders. By prioritizing
carbon disclosure, firms can showcase their commitment to
environmental responsibility, which in turn can enhance their
reputation and positioning in the market reputation.

Conversely, the analysis reveals that managerial ownership
does not exert a significant partial effect on carbon emission
disclosure. One possible explanation is that, as internal
stakeholders, managerial shareholders may not have a strong
influence on decisions related to environmental transparency.
Their role may be more aligned with operational control than
with strategic environmental communication, thus limiting
their influence over disclosure practices concerning carbon
emissions.

The study that environmental

also demonstrates



performance significantly moderates the relationship between
the audit committee and carbon emission disclosure. The
presence of a PROPER rating appears to enhance the audit
committee's engagement, prompting more frequent
discussions and oversight of carbon-related reporting. The
PROPER framework likely motivates audit committees to
play a more active role in ensuring the firm’s environmental
disclosures are accurate, timely, and comprehensive. As a
result, companies become more transparent in reporting their
carbon emissions, driven by both regulatory performance
indicators and internal governance structures.

These findings lend support to legitimacy theory, which
posits that organizations are driven to act in ways that gain
societal acceptance. Carbon emission disclosure functions as a
strategic tool for maintaining corporate legitimacy,
particularly in response to increasing environmental scrutiny.
In this context, the audit committee serves a vital governance
function by overseeing environmental reporting practices,
thereby contributing to the company’s public credibility and
stakeholder trust.

In a broader theoretical sense, this study enriches the
application of legitimacy theory by demonstrating how
external regulatory mechanisms (PROPER) interact with
internal governance structures to shape corporate disclosure
behavior. This intersection highlights the evolving nature of
corporate legitimacy, which is no longer determined solely by
internal values or voluntary actions but also increasingly by
formal environmental assessments mandated by the state.
From a policy perspective, the findings imply that government
agencies can play a strategic role in encouraging corporate
transparency by strengthening environmental performance
evaluations like PROPER and making them more integrated
with financial and non-financial reporting standards.
Regulators might consider moving toward semi-mandatory
disclosure frameworks, particularly for high-impact industries
such as mining, to ensure consistent and comparable
environmental data. For practitioners, especially boards and
senior management, the study underscores the importance of
fostering institutional ownership structures and empowering
audit committees not only as compliance bodies but also as
strategic agents for sustainability governance. Enhancing
environmental disclosure practices through governance-based
mechanisms can serve as a competitive differentiator in
markets increasingly sensitive to ESG (Environmental, Social,
and Governance) performance.

Despite its contributions, this study has several limitations.
The relatively small sample size and the inconsistency in
social and environmental reporting across companies present
challenges in ensuring data uniformity. Moreover, external
influences such as economic shifts following the COVID-19
pandemic may have affected market dynamics and corporate
behavior during the study period. Nevertheless, this research
contributes to the theoretical advancement of legitimacy
theory by incorporating a government mandated
environmental assessment (PROPER) as a moderating
variable an approach that is still rarely explored in the
Indonesian mining context. This allows for a deeper
understanding of how external regulatory frameworks interact
with internal corporate governance mechanisms in shaping
voluntary disclosure behavior.

Therefore, future research is encouraged to broaden the
sample by including companies from other sectors and
extending the observation period, which may provide stronger
grounds for generalizing findings and developing a more
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unified framework for environmental
disclosure in emerging economies.

governance and
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