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Abstract

The presence of the Indonesia Carbon Exchange (ICE) puts pressure on management
to carry out its active role in reducing the potential of climate change through business
strategies such as disclosure and improving carbon performance. This study seeks to prove
the significant difference in carbon disclosure and performance after the launch of the
ICE, as well as to review the profound differences in the increase in carbon disclosure and
performance in the high and low-polluting sectors in the population of companies listed
on the Indonesia Stock Exchange for the 2022 and 2024 periods. The two research models
used in formulating the results are the Wilcoxon test and the Difference-in-Differences
model. The results of this study indicate a significant difference in carbon disclosure
and performance after the launch of ICE, which illustrates the changing dynamics of
environmental regulations encouraging companies to improve transparency and corporate
carbon performance in an effort to maintain their legitimacy. This study shows that
there was no significant difference in the comprehensiveness of carbon disclosure or the
improvement in carbon performance between high- and low-polluting sectors after the
launch of ICE.

Keywords: carbon disclosure; carbon performance; carbon accounting

1. Introduction

Climate issues are a topic that is often discussed and also a public consideration today
(Downar et al., 2021; Putra & Lindrianasari, 2024). This is inseparable from the increasingly
massive disasters experienced by the community which is a signal that the current climate
conditions are not good, such as droughts, floods, landslides, and sea level rise, to the
increase in the earth’s surface temperature which has reached 1.36 degrees Celsius above
the pre-industrial average temperature (Flammer et al., 2021; Siddique et al., 2021). If
the current environmental problems are not immediately and appropriately addressed
by all levels of society, it will cause an even greater climate threat. In its report, IPCC
(2018) explained that if the earth’s surface temperature rises to a point of 2 degrees Celsius
above the pre-industrial average temperature, it will bring potential climate disasters that
could disrupt life on earth such as the potential for sea level rise, the extinction of several
species of living things, the spread of invasive species (pests and diseases), and various
other climate risks. The magnitude of the threat from climate change has fostered concern
and efforts from policy makers in dealing with the growing potential for climate change
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(Siddique et al., 2021), namely by reducing the amount of emissions (also known as carbon
emissions) which is the main factor in this environmental phenomenon (Liu et al., 2023).

One of the efforts of policy makers in various parts of the world can be seen from the
international commitments or agreements, namely the Kyoto Protocol formulated by the
United Nations Framework on Climate Change Conference (UNFCCC) (Ratmono et al,,
2021; Zhao et al., 2017). Developed and developing countries have ratified the Kyoto
Protocol to provide standards or guidelines for companies and other organizations in
efforts to reduce greenhouse gas (GHG) emissions which are the main factors in climate
change (Giannarakis et al., 2017b; Lu et al., 2021). In this international agreement, there
is one market mechanism that can accommodate countries that ratify this agreement by
limiting or reducing the amount of GHG emissions released, and this mechanism is referred
to as carbon trading (R. He et al., 2022). Carbon trading is a market-based approach that
allows companies and countries to trade carbon permits or credits (Tiwari, 2022). One of
the ways that governments or related agencies regulate and control emissions in this carbon
trading mechanism is through a cap-and-trade system, where emission limits (caps) are
set for all industries (Bohm, 2000; Hepburn, 2007; Uddin & Holtedahl, 2013). Companies
can sell carbon incentives when the emissions they produce fall below a set threshold
(cap) and buy them when the emissions they produce exceed the set limit (Clarkson et al.,
2015; Reyes & Gilbertson, 2012). Another system that can be applied in carbon trading
is carbon offset, where offsets are carbon credits generated through corporate projects in
reducing or absorbing carbon emissions such as reforestation and the use of renewable
energy (Valentika et al., 2024).

Quoting from data published by the Global Carbon Project (2023), Indonesia is the
eighth largest emitter-producing country in the world. This encourages governments to
address the world’s climate problems through the implementation and issuance of legal
instruments that oversee environmental protection. The Indonesian government has shown
its real action by participating in ratifying the Kyoto Protocol by issuing Law No. 17 of
2004 concerning the Ratification of the Kyoto Protocol to the United Nations Framework
Convention on Climate Change (Houten & Wedari, 2023). Through Presidential Regulation
No. 98 of 2021, the government seeks to regulate the carbon trading system and develop a
sustainable green economy (Lestari et al., 2024).s

The Indonesia Carbon Exchange was officially launched on 26 September 2023 with
the aim of facilitating a carbon trading mechanism between entities. This carbon trading
mechanism is an instrument used by the Indonesian government to fulfill the Nationally
Determined Contribution (NDC) (Lestari et al., 2024), which is to minimize greenhouse
gas (GHG) emissions by 26% and with international assistance of 41% by 2030, and then
achieve the net zero emission target by 2060.

The development of the Indonesia Carbon Exchange marks a significant shift in
Indonesia’s climate governance approach from predominantly command-and-control reg-
ulations toward market-based mechanisms. Established under Presidential Regulation
No. 98 of 2021 and operationalized through the official launch of IDXCarbon, the Carbon
Exchange functions as an institutional platform that enables the trading of carbon units
among regulated and voluntary participants. By assigning economic value to carbon
emissions and emission reductions, the exchange transforms carbon performance from a
purely environmental concern into a measurable economic outcome, thereby strengthening
corporate incentives to manage and reduce greenhouse gas emissions (Tsioptsia et al., 2022).

Participation in the carbon trading system is inherently linked to information trans-
parency and accountability (Wu et al., 2024). Firms engaging in carbon trading are required
to measure, report, and verify their greenhouse gas emissions in accordance with nationally
recognized standards, which are aligned with broader sustainability reporting obligations
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(Shideler & Hetzel, 2021). As a result, carbon disclosure becomes a structural prerequisite
rather than a purely voluntary practice, serving as a key mechanism that enables market
participation, regulatory monitoring, and stakeholder evaluation. This institutional set-
ting positions carbon disclosure as an integral component connecting carbon exchange
participation with firms” actual carbon performance.

Moreover, the Indonesian carbon market framework incorporates enforcement mecha-
nisms that, although implemented gradually, reinforce corporate compliance. Regulatory
oversight by environmental and financial authorities allows for administrative sanctions,
restrictions on market participation, and enhanced supervision in cases of non-compliance
or inadequate disclosure. These enforcement features play a critical role in ensuring that car-
bon disclosure and carbon performance are not merely symbolic responses, but reflect sub-
stantive emission management efforts (Bae Choi et al., 2013; Hrasky, 2012). Consequently,
the combination of market-based incentives, disclosure requirements, and enforcement
mechanisms creates a distinctive institutional environment in which the interrelationship
between carbon exchange participation, carbon disclosure, and carbon performance can be
meaningfully examined.

The existence of carbon exchanges and various legal instruments related to the envi-
ronment shows the increasing expectations of the public, especially the government, for
companies to participate in building climate-friendly businesses. Y. He et al. (2016) stated
that government initiation through environmental policies shows that there are structural
reforms in the business environment so as to encourage business people to implement
proactive carbon policies. Companies are required to play an active role in mitigating
climate change and controlling GHG emissions that are essential for sustainability (Galdn-
Valdivieso et al., 2019; Luo, 2019; Nyahuna et al., 2023). If an organization is unable to
meet the demands and expectations of the community, it can make the company lose
its legitimacy (de Grosbois & Fennell, 2022). One of the ways that companies maintain
legitimacy behind the increasing pressure on management in a proactive carbon policy is
to conduct carbon disclosure (Dharma et al., 2024; Siddique et al., 2021).

Carbon disclosure is a collection of quantitative and qualitative information related to
a company’s carbon emissions, including historical records and future carbon projections
(Dharma et al., 2024). Carbon disclosures containing information on the climate risks
incurred by companies can improve corporate governance in terms of risk mitigation,
ultimately making a positive contribution to the long-term value of the company (Flammer
et al., 2021). The comprehensiveness of carbon disclosure demonstrates the company’s seri-
ousness in meeting the expectations and demands of the community and the government in
building a transparent business, regulatory compliance, and commitment to sustainability
(Kurnia et al., 2020; Liu et al., 2023). In terms of legitimacy, Jiang et al. (2023) state that the
disclosure of environmental activities such as carbon disclosure can maintain, recover, and
gain recognition or legitimacy from society and the government.

The launch of a carbon exchange makes transparency on carbon information increas-
ingly important in building and increasing the legitimacy of companies. Thus, with the
launch of the Indonesia Carbon Exchange, which is an emissions trading scheme as well as
a legal instrument related to the environment, it should encourage management motivation
to increase the disclosure of corporate carbon information. The regulatory pressures of this
carbon trading scheme suggest that the legitimacy of a company increasingly depends on
their compliance with a legal framework designed to address environmental degradation
and promote more transparent business in the company’s operations (M. Li et al., 2024).
Cowan and Deegan (2011) who analyzed the response to corporate emissions disclosure
with the National Pollutant Inventory (NPI) and NGER Act 2007 regulations in Australia
from the perspective of legitimacy theory, showed that there was a significant increase in
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annual report emissions disclosures which showed that environmental regulations can
encourage changes in corporate environmental disclosure practices for the better. However,
Luo (2019) stated that carbon disclosure will not necessarily foster the legitimacy of the
company, in a condition such as when the amount of carbon emissions disclosed by the
company is so high that it can actually threaten the legitimacy of the company (Nyahuna
et al., 2023). Therefore, in addition to increasing the comprehensiveness of carbon infor-
mation disclosure, it is also necessary to reduce the amount of emissions disclosed by
improving carbon performance (Qian & Schaltegger, 2017).

Carbon performance is a managerial success in taking steps or processes in reducing
emissions in the air as stated in the quantitative information (Velte et al., 2020). Houten
and Wedari (2023) explain that the lower the carbon emissions produced are, the better the
company’s carbon performance is. Good carbon performance indicates that the company’s
efforts in dealing with the environmental impact they generate from their operational
activities (Haque & Ntim, 2020) are acceptable to the public who in recent periods have
shown increased concern over environmental conditions. Companies that succeed in
meeting public expectations in reducing the negative impact of their operations in the form
of emissions that are the source of current climate problems can strengthen their existence
in the surrounding environment (Giannarakis et al., 2017a; Khanifah et al., 2020). Thus, the
suitability of corporate activities in the social construct and the demand for more attention
to climate problems can build the company’s legitimacy (Hardiyansah et al., 2021; Y. He
et al., 2016).

The launch of regulations and environmental mechanisms such as carbon exchanges
should be responded to by companies to improve their carbon performance, so that the
existence of this emissions trading scheme can be used by companies to increase their
competitiveness such as selling their carbon credits on the carbon exchange and obtaining
economic resources that support the company’s activities (Haque & Ntim, 2020). Qian
(2013) mentioned that the reason that the companies with the highest pollution levels
registered under the Australian NGER Act during 2009 and 2010 in improving carbon
performance was not only due to regulatory compliance, but also to maintain legitimacy
in the eyes of the public and stakeholders. Klaus et al. (2022) also revealed that the
increasing public attention to corporate ESG issues is driving the companies’ environmental
performance, especially in reducing carbon emissions. This shows that there is pressure
and demands from various parties such as investors and also the government through
its regulations to encourage environmental performance, especially on the better carbon
performance of a company. However, the results of research from Shevchenko (2020)
actually prove that the presence of legal instruments, namely penalties given to a company
that violates environmental regulations, does not necessarily encourage them to improve
their performance in environmental aspects.

The existence of a research gap in the form of differences in research results that discuss
how environmental regulations or mechanisms encourage companies to improve carbon
disclosure and performance motivates us to analyze carbon disclosure and performance
before and after the launch of the Carbon Exchange in Indonesia. Previous research that
often looks at the direct impact of a company’s carbon disclosure and performance on the
financial aspects of companies in Indonesia (Houten & Wedari, 2023; Kurnia et al., 2020;
Lestari et al., 2024; Utomo et al., 2020) or vice versa (Dharma et al., 2024; Ika et al., 2024;
Wahyuningrum et al., 2024) also motivated this study to provide initial empirical evidence
on how public companies in Indonesia responded to the initial phase of the launch of
the Indonesia Carbon Exchange (ICE). While the relatively short observation period (one
year before and after the launch) may not fully reflect the policy’s impact, this analysis is
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expected to illustrate companies’ initial tendencies to adapt to the newly introduced carbon
trading mechanism.

This study also conducted an in-depth analysis to prove that companies included in
the high-polluting sector have better carbon disclosure and performance after the existence
of a carbon trading mechanism through Indonesian Carbon Foam compared to companies
that fall into the low-polluting sector category. This is based on a review of previous
research such as Peng et al. (2015) which reported that Chinese companies that are in
high-emission industries tend to be better at disclosing carbon emissions in terms of quality
and quantity. Liu et al. (2023) It also proves a similar result where companies with higher
carbon emissions have a tendency to disclose more information as part of the process of
communicating and maintaining their legitimacy in accordance with institutional pressures.
Disclosures made by companies in the industrial intensive sector are not only symbolic,
but also substantial in the company’s environmental performance (Bae Choi et al., 2013;
Hrasky, 2012).

Reviews from previous research by Shi et al. (2024) of emissions trading schemes in
China have even succeeded in encouraging a reduction in the environmental intensity of
high carbon companies by about 22.4%. This shows that the emergence of emission trading
schemes has a different effect on the heavy pollutant industry than on light pollutants,
where the pressure exerted by stakeholders through carbon trading schemes will be greater
on industrial sectors that produce large emissions than sectors that are classified as smaller
in emission production (Herold, 2018; Patten, 2002). Thus, the company’s response in
disclosing and also improving its environmental performance will also differ in each
industry (J. Wang & Zhang, 2019). These studies show that the impact of environmental
policies will result in different responses between high and low pollution sectors/groups.
However, not all studies directly compare high-polluting and low-polluting in the context
of ETS or carbon exchanges in developing countries such as Indonesia. This is what drives
a more in-depth analysis of carbon disclosure and performance in both sectors.

This approach allows for a more in-depth analysis of the legitimacy dynamics between
sectors, taking into account that high-polluting sectors face greater social and regulatory
pressures than low-polluting sectors. Furthermore, the study contributes to the envi-
ronmental accounting literature by extending the application of legitimacy theory to the
context of emerging markets, where regulatory structures and green cultures are still in
the early stages of formation. Empirically, this study provides preliminary evidence of
how companies in Indonesia respond to newly formed carbon market mechanisms, as
well as how these legitimacy pressures interact differently among industrial sectors. Thus,
these findings not only provide a basis for future comparative studies of the effectiveness
of environmental policies in developing countries, but also enrich understanding of the
evolution of corporate legitimacy behavior in a growing institutional context.

While the observation window focuses on one year before and after the launch of the
Indonesia Carbon Exchange, this design intentionally captures the immediate corporate
response following the introduction of a major environmental market reform. Similar short-
window comparative designs have been adopted in prior environmental and regulatory
studies to document early behavioral adjustments before long-term policy impacts fully ma-
terialize. Likewise, Cowan and Deegan (2011) investigated corporate disclosure reactions
to Australia’s first national emission reporting scheme using a short pre/post observation
period to examine early adaptive behavior. Their study demonstrated that limited-period
observations can still provide valid empirical insight into regulatory adaptation dynamics,
particularly during the initial phase of policy enforcement. Therefore, this study’s method-
ological choice emphasizes the short-term legitimacy adaptation phase rather than the
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mature implementation effects, positioning it as an early empirical contribution within
Indonesia’s evolving carbon market landscape.

In addition, the results of this study are expected to provide a new perspective from the
perspective of legitimacy theory, where the launch of the Indonesia Carbon Exchange is seen
as a form of institutional pressure that encourages companies to adjust their sustainability
practices to maintain social and regulatory legitimacy. In this context, increased carbon
disclosure and performance not only reflect compliance with new environmental policies,
but also become a symbolic as well as a substantive strategy for companies to demonstrate
their commitment to national decarbonization goals and growing public expectations. With
this research, it is hoped that policy makers can assess the company’s response to the
Carbon Exchange policy and assess the government’s success in its efforts to target net zero
emissions. For company management, this research is an illustration for companies of how
efforts in carbon disclosure and performance can be a means to achieve legitimacy.

2. Literature Review and Study Hypothesis

2.1. Literature Review
2.1.1. Legitimacy Theory

Legitimacy is the perception or assumption of the conformity of an entity’s actions
with the system of norms, values, beliefs, and meanings formed or constructed by social
constructs (de Grosbois & Fennell, 2022). In the business context, Ganda (2018) said that
the theory of legitimacy highlights that it is important for companies to be responsible in
every action in overcoming problems faced by society in addition to considering their own
interests. When the company’s values are contrary to the social values of the community, it
fosters a legitimacy gap that threatens the sustainability of the company (Bae Choi et al,,
2013; de Grosbois & Fennell, 2022; Solikhah et al., 2020). To respond to this, companies need
to take steps to reduce the legitimacy gap that occurs to maintain positive public perception
and also public acceptance of the company (Bui et al., 2020; Kurnia et al., 2020). One of the
efforts that companies can make in improving their image and maintaining, restoring, and
gaining the recognition or legitimacy of the company in the minds of the public is through
environmental activities (Putra & Lindrianasari, 2024; Rohani et al., 2021), such as carbon
disclosure (Siddique et al., 2021).

Legitimacy theory states that public pressure from various stakeholders in the social,
political, and regulatory environments makes companies disclose their information through
a disclosure process contained in annual reports (Peters & Romi, 2013). Carbon disclosure
is a tool for companies in filling the legitimacy gap arising from changes in social constructs
and environmental regulations (Qian & Schaltegger, 2017; Solikhah et al., 2020). In addition
to disclosure, the company’s performance in controlling emissions is also a consideration
for management in realizing legitimacy in the surrounding environment. Siddique et al.
(2021) revealed that carbon performance shows the company’s efforts and commitment to
maintaining legitimacy and to meeting the expectations of various stakeholders, especially
in realizing the global goal of reducing carbon emissions.

2.1.2. Carbon Disclosure

Carbon disclosure is a collection of quantitative and qualitative information about a
company’s carbon emissions, including historical records and future carbon projections
(Lestari et al., 2024; Putra & Lindrianasari, 2024). Although this disclosure is still voluntary,
the initiation of this reporting actually shows that the company has a positive initiative in
building an accountable and environmentally conscious business (Kilig¢ & Kuzey, 2018).
Carbon disclosure is considered to be able to describe a company’s ability and readiness
to deal with climate change issues (Liu et al., 2023). Qian and Schaltegger (2017) stated
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that comprehensive carbon disclosure can help increase management’s visibility of the
company’s efforts to reduce the environmental impact caused, namely carbon emissions.
Luo (2019) explains that the reported information reflects management’s commitment to
carbon mitigation and allows stakeholders to assess the effects of carbon emissions on the
environmental conditions around the company. In the context of legitimacy, companies
conduct environmental information disclosure in response to pressure from stakeholders
to obtain and maintain their operating permits in community environments (Liu et al,,
2023). Companies that proactively engage in carbon disclosure aim not only to comply
with regulations but also to leverage transparent practices to foster a positive corporate
image, in line with the expectations of different walks of life (Liu et al., 2023).

2.1.3. Carbon Performance

Carbon performance is the success of management in managing carbon emissions
generated in their activities (Lestari et al., 2024; Velte et al., 2020). Carbon performance
aimed at reducing carbon emissions is an important aspect of corporate social responsibility
(Ganda, 2022). By reducing carbon emissions arising from its activities, it can prevent
companies from negative perceptions of pollution and regulatory sanctions that threaten
the company’s image. Thus, companies that are able to effectively manage their carbon
emissions not only meet stakeholder expectations but also strengthen their competitiveness
in an increasingly sustainability-oriented business environment (Siddique et al., 2021).
The company’s success in reducing carbon emissions shows that they are able to meet
people’s expectations of environmental concern, thus strengthening their legitimacy in the
eyes of the public (Haque & Ntim, 2020). This is also confirmed by Luo (2019) who also
emphasizes that companies that actively improve carbon performance will face the risk
of smaller legitimacy gaps when faced with various environmental regulations that make
oversight transparent in carbon management. Houten and Wedari (2023) explained that
carbon performance can be seen in terms of carbon intensity, where the lower the carbon
emissions produced per sale indicates that the company’s carbon performance is better.

2.2. Study Hypothesis

Stakeholder concerns about environmental issues, such as global warming, prompt
companies to disclose carbon emission information (Kurnia et al., 2020). The need for
carbon information is becoming bigger with the launch of carbon trading schemes. From
the management side, this information can be a strategic tool in making decisions to review
the company’s operational risks—activities that produce large emissions (Downar et al.,
2021)—as it can negatively affect the company’s cap or limit on the amount of emissions
as applicable to emissions trading schemes (Brouwers et al., 2016; Busch et al., 2022). This
suggests that the regulatory pressures created by emissions trading schemes require com-
panies to disclose comprehensive data on their carbon performance as a form of regulatory
compliance (Heindl & Loschel, 2012). From the external stakeholder side, the launch of an
emissions trading scheme can lead to an increase in stakeholder expectations, encouraging
companies to provide an actual picture of their emissions (Houten & Wedari, 2023).

In the context of legitimacy, organizations disclose environmental information in
response to social, environmental, political, and economic pressures to obtain, maintain,
or improve their permits to operate in the community environment (Cho & Patten, 2007;
Liu et al., 2023). When an industry has great potential to generate emissions, it encourages
companies to disclose information describing their efforts in addressing and implementing
good environmental performance, as evidence that the company’s activities have complied
with applicable norms (Damas et al., 2021; O’Donovan, 2002). Jiang et al. (2023) also
mention that carbon disclosure can maintain, recover, and gain recognition or legitimacy
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from society and governments. Hrasky (2012), who examined the disclosure strategies of
Australia’s Top 50 ASX companies in 2005 and 2008, found that there is an increase in the
disclosure of GHG emissions information in line with the increasing need for legitimacy
in the face of increasing public awareness of climate change. The results of the previous
research can be implied in the context of the Indonesia Carbon Exchange, namely the
comprehensiveness of disclosure in the form of exposure to carbon information as the
appropriate response for companies to face public pressure from stakeholder groups in the
social, political, and regulatory environments (Datt et al., 2019; Peters & Romi, 2013). Thus,
there will be significant differences in the aspect of carbon disclosure after the launch of the
emissions trading scheme contained in the Indonesia Carbon Exchange.

Hy: There is a significant difference in carbon disclosure after the launch of the Indonesia Car-
bon Exchange.

The launch of an emissions trading scheme through the Carbon Exchange can be
a catalyst for improved carbon performance in various corporate sectors. This carbon
trading scheme establishes a market-based framework within which companies can buy
and sell carbon credits (C. Li et al., 2022). The existence of an emissions trading scheme
contained in the launch of the Carbon Exchange encourages companies to improve their
performance in reducing the intensity of emissions produced to avoid the potential for
companies to exceed the emission limits set in the scheme (Jiang et al., 2025). In the
economic aspect, companies that keep their emission intensity below the cap do not need to
buy carbon credits to meet the emission limits in the applicable emissions trading scheme,
they can instead sell their carbon credits, which can ultimately have a positive impact in
the form of increasing capital resources for the company (Cong & Lo, 2017). The economic
pressures of these schemes ultimately encourage companies to invest in carbon reduction
technologies and strategies to maintain lower emission levels (Lewandowski, 2017), and
this has more value for stakeholders who care about the company’s environmental aspects.
Thus, improvements in carbon performance are often associated with improvements in
better economic performance (Rohani et al., 2021).

According to the theory of legitimacy (Suchman, 1995; Deegan et al., 2002), the organi-
zation will try to ensure that all its actions and policies do not conflict with the prevailing
social values and norms in order to continue to gain public support and trust. The emer-
gence of emissions trading schemes in a country’s business climate sends a strong signal to
the industry in reviewing the performance of companies in controlling carbon emissions
as part of the new norm in the economic and social system. Thus, the aspect of company
legitimacy is a strong driver for management to implement a proactive carbon strategy
in maintaining its legitimacy (Haque & Ntim, 2020; Siddique et al., 2021; Zheng et al,,
2021). Downar et al. (2021) have proven that companies are working to reduce carbon
intensity as a response to legislation requiring companies in the UK to disclose carbon
information. The results of these findings can be implicated in the context of the launch of
the Indonesia Carbon Exchange, where carbon intensity that indicates carbon performance
is becoming increasingly important because companies that are able to reduce emissions
not only show their commitment to sustainability but also align with the environmental
targets set by the government (Ratmono et al., 2021). These efforts build better relationships
with policy makers and improve the company’s image in the market, ultimately cementing
their legitimacy in a business ecosystem that is increasingly driven towards sustainability
(Houten & Wedari, 2023). Thus, that government regulations (such as the emissions trading
scheme presented in the launch of the Indonesia Carbon Exchange) have the potential to
have a substantial impact on companies’ carbon strategies and activities (Jiang & Luo, 2018;
Jin et al., 2021; D. Li et al., 2016).
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Hjy: There is a significant difference in carbon performance after the launch of the Indonesia
Carbon Exchange.

The launch of the Indonesia Carbon Exchange marks a pivotal moment in the regula-
tory landscape for companies, especially those classified as in high-polluting sectors, such
as the energy, industrial, basic materials, transportation and logistics, and infrastructure
sectors. These sectors face greater scrutiny due to their significant contribution to climate
change in the form of greenhouse gas emissions releases, which creates an urgent need for
transparent reporting practices (Liesen et al., 2015; Luo et al., 2012; Qian & Schaltegger,
2017). The magnitude of the influence of this sector on the environment also means that
every activity of a company will invite a more sensitive perception than companies that
are not included in the high-polluting sector if environmental information is not presented
comprehensively and accountably (Cho & Patten, 2007; Haque & Ntim, 2020). Thus, com-
panies will proactively manage their disclosures to reduce negative public perceptions
(Cowan & Deegan, 2011; Liu et al., 2023).

Datt et al. (2019) reveal that in carbon-dense companies, management tries to disclose
their carbon information more comprehensively to reduce the reputational risks associated
with their operations. This is proven by Kouloukoui et al. (2019) as this study in the
context of companies in Brazil formulated results that broader disclosure of environmen-
tal information occurred in sectors that had a high profile and more attention to society
compared to companies with lower pollution potential. The reason for these results lies in
the dynamics of legitimacy theory, which suggests that organizations will increase their
disclosure in response to perceived threats to their legitimacy. High-polluting companies,
under the pressure of regulatory scrutiny and societal expectations, tend to adopt broader
carbon disclosure practices to maintain legitimacy (Lee et al., 2015; Yuliana & Wedari, 2023).
This is in contrast to companies in the low-pollutant sector, where limited exposure and
lower emission burdens can make such disclosures less critical from a business perspec-
tive, resulting in less incentive or motivation for management to report carbon emissions
information transparently.

The relationship between a company’s classification as a high-polluting or low-
pollution sector and its carbon performance after the launch of a carbon exchange is
also relevant to understanding the effectiveness of regulatory mechanisms aimed at reduc-
ing greenhouse gas emissions. A market-based approach to carbon regulation through
carbon trading schemes creates economic incentives for companies to reduce their carbon
emissions (J. Guo et al., 2020). This will motivate them to adopt more environmentally
friendly practices (Zhou et al., 2020). High-polluting companies can benefit significantly
from improving their operational efficiency, as emission reductions can be associated with
cost savings and increased productivity (B. Wang et al., 2022). Judging from the aspect of
legitimacy, companies in high-polluting sectors face high expectations from stakeholders,
including consumers to investors. This expectation can encourage companies to not only
comply with legal standards, but also to realize a competitive advantage with carbon per-
formance as a strategy to maintain legitimacy (Chen et al., 2018; Y. Guo et al., 2024). Thus,
companies in high-polluting sectors will outperform other companies classified as low-
polluting in carbon performance after the launch of an emissions trading scheme rooted in
the interaction of regulatory pressures, economic incentives, and stakeholder expectations.

Hj: High-polluting sector companies reveal carbon emissions that are more comprehensive after the
launch of the Indonesia Carbon Exchange than low-polluting sector companies.

Hy: High-polluting sector companies improve carbon performance better after the launch of the
Indonesia Carbon Exchange compared to low-polluting sector companies.
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3. Methods
3.1. Population and Sample

The population of this study is all companies listed on the Indonesia Stock Exchange
for the 2022-2024 period. The sample selection in this study uses a non-probability sam-
pling technique, namely by using the purposive sampling method. The detailed population

description, exclusion criteria, and the resulting final sample used in this study are summa-
rized in Table 1.

Table 1. Research population and sample.

No. Information Sample
1 Companies listed on the Indonesia Stock Exchange in 2022 and 2024 767
5 Companies that do not consistently publish annual or sustainability (189)
reports consecutively for the 2022 and 2024 periods
3 Companies that are inconsistent in disclosing Scope 1 and 2 emissions (189)
information
Number of company samples 186
Year of observation 2
Total sample data studied 372

3.2. Variable Operations

The selected indicators provide a parsimonious yet theoretically grounded representa-
tion of corporate carbon behavior, ensuring comparability across firms amid Indonesia’s
early stage of carbon reporting maturity. Although simplified, these proxies align with
previous studies (Y. He et al., 2013; Houten & Wedari, 2023; Kurnia et al., 2020) and remain
appropriate given the current state of corporate carbon disclosure and data availability in
the Indonesian context. Table 2 below explains the operational variables used in this study.

Table 2. Variable operational.

Variabel Indicator Measurement Formula

The analysis of the content of the GRI standard in the

company’s sustainability report, especially on the 305 Number of items disclosed
GRI: 305 . . e C as . k .
Carb index with seven specific disclosures, was carried out to Maximum number of disclosures
) arbon measure carbon disclosure (Houten & Wedari, 2023).
Disclosure
POJK No. Sustainable finance disclosure reference in Indonesia
51/POJK.03/2017 (Qudriyah et al., 2021)—(1) amount and intensity of Score 1 for each disclosure
of 2017—Emission emissions and (2) emission reduction efforts.
Carbon performance is measured by the carbon intensity
. approach, which divides the accumulation of emissions Scope 1+Scope 2-+Scope 3
Carbon Intensity into Scopes 1, 2, and 3 GHG emissions by the amount of Total Sales
sales (in millions of IDR) (Y. He et al., 2013).
Carbon o Scope 1 emissions are direct emissions, originating from a Natural logarithm of
Emission Scope 1 location or from a source owned and controlled by the .
Performance emission Scope 1

company (Lewandowski, 2017; Luo, 2019).

Emission Scope 2

Scope 2 refers to indirect carbon emissions that come from
the generation of electricity purchased and consumed by Natural logarithm of
equipment or operations owned or controlled by the emission Scope 2
company (Stachelscheid & Dutzi, 2025).
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Table 2. Cont.

Variabel Indicator Measurement Formula
. High and Basic materlfil (Hrasky, 2012), industrial (Borghei, 2021), Variable Dummy, 1 for high
Polluting . transportation (Solikhah et al., 2020), energy (Lu et al,, . .
Low-Polluting . . carbon intensive and 0 for
Sector 2021), and infrastructure (Dhar et al., 2022) are high . .
Sector . . low carbon intensive sectors
carbon intensive sectors.
Environmental performance measurement is adapted Score one for the gold, green,
Environmental PROPER from the research of (Rokhmawati et al., 2015) which uses  and blue PROPER rankings;
Performance dummy variables taken from the company’s score two for the PROPER
PROPER rating. rating red, black, and nil
Market Value Price per Share to Comparison between the current stock market price and Closing Price

Book Value book value per share (Sunarwijaya et al., 2023). Net Equity ~Outstanding Shares

3.3. Analytical Techniques

This study has two approaches in formulating four hypotheses, where hypotheses one
and two regarding the significant differences in carbon disclosure and performance after the
Indonesia Carbon Exchange will be tested through the Wilcoxon test. To find out whether
the data used are normally distributed or not, the Kolmogorov—Smirnov normality test is
carried out. In formulating the results of hypotheses three and four, testing was carried
out using the Difference-in-Differences (DiD) method; this method is relevant because it
is able to compare the differences in changes between two groups of companies, namely
high-polluting industry and low-polluting industry, so as to capture the relative impact
of the launch of ICE on the two groups of sectors. The formulation of the DiD model is
as follows:

CDj; = a + B1Post; + B2High; + B3(Post; x High;) + yControlsit + €
CPj = a + B1Post; + B2High; + B3(Post; x High;) + yControlsit + €

4. Results and Discussion
4.1. Result
4.1.1. Descriptive Statistics

Table 3 presents the descriptive statistics of all variables used in this study based on
372 firm-year observations. The results indicate considerable variation across both carbon
disclosure and carbon performance measures. Carbon disclosure based on the GRI 305
(CD1) standard has an average value of 0.5737, indicating that companies disclose at least
four of the seven emissions information from GRI: 305, with values ranging from 0.29 to
1.00. Disclosure measured using POJK No. 51/POJK.03/2017 (CD2) shows a mean of
1.3441, with a minimum of 0.00 and a maximum of 2.00, indicating heterogeneous levels of
regulatory-based disclosure among firms.

Table 3. Descriptive statistics table.

Variable N Minimum Maximum Mean Std. Deviation
CD1 372 0.29 1.00 0.5737 0.21950
CD2 372 0.00 2.00 1.3441 0.85618
CP1 372 0.00 12.30 0.1980 0.92129
CP2 372 0.03 7.78 3.9556 1.66810
CP3 372 0.00 7.34 4.0017 1.29665

EP 372 0.00 1.00 0.3737 0.48443
MV 372 0.00 19.36 1.6658 229211
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Regarding carbon performance, carbon intensity (CP1) has a mean value of 0.1980,
with a wide range from 0.00 to 12.30 and a relatively high standard deviation, reflecting
substantial differences in firms’ emission efficiency. Direct carbon emissions (Scope 1),
measured by CP2, exhibit an average value of 3.9556, while indirect emissions (Scope 2),
measured by CP3, have a mean of 4.0017. The dispersion observed in both Scope 1 and
Scope 2 emissions indicates heterogeneity in firms’ operational and energy-related emis-
sion profiles.

For the control variables, environmental performance (EP) has a mean of 0.3737 and
ranges between 0.00 and 1.00, suggesting variation in firms” environmental ratings across
the sample. Market value (MV) shows substantial dispersion, with a mean of 1.6658 and a
maximum value of 19.36, indicating differences in firm valuation. Overall, the descriptive
statistics demonstrate sufficient variability across all variables, supporting their inclusion
in the Difference-in-Differences analysis.

4.1.2. Normality Test

The normality test in the Table 4 was not carried out in an effort to test the normality
of the data on the DiD model because this study used 372 observations. As per the Central
Limit Theorem, the residual distribution in large samples tends to be close to normal so
that the normality test is not a crucial requirement (Gujarati & Porter, 2009; Wooldridge,
2016). Normality tests were conducted on the difference scores between the pre- and post-
launch periods. The results indicate mixed distributional properties across indicators, with
several variables deviating from normality. Given this condition and to ensure robustness
and comparability across indicators, the Wilcoxon signed-rank test was employed as a
non-parametric alternative to assess differences before and after the launch of the Indonesia
Carbon Exchange.

Table 4. Normality test.

Kolmogorov—Smirnov (Sig.)

Variable Information Pre-ICE (2022)  Post-ICE (2024)
CD1 GRI: 305 0.001 0.001
CD2 POJK No. 51/POJK.03/2017 of 2017 0.001 0.001
CP1 Carbon Intensity 0.001 0.001
CP2 Emission Scope 1 0.200 0.200
CP3 Emission Scope 2 0.058 0.007

4.1.3. Differential Test (Wilcoxon Test)

The test results differ from the Wilcoxon test in Table 5, which shows that there are
significant differences in carbon disclosure in the CD1 indicator—GRI: 305 (0.004)—and
in the CD2 indicator—POJK No. 51/POJK.03/2017 in 2017 (0.000)—between the periods
before and after the launch of the Indonesia Carbon Exchange. The results indicate that
while carbon intensity (CP1) and Scope 2 (CP3) emissions exhibit significant changes
following the launch of the Indonesia Carbon Exchange, Scope 1 emissions (CP2) do not
show a statistically significant difference.
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Table 5. Wilcoxon test.
Variable Z-Value Sig. (2-Tailed) Conclusion
CD1 —2.861 0.004 Hypothesis 1 is accepted
CD2 —4.321 0.000 Hypothesis 1 is accepted
CP1 —2.861 0.004 Hypothesis 2 is accepted
CP2 —1.819 0.069 Hypothesis 2 is Unaccepted
CP3 —3.920 0.000 Hypothesis 2 is accepted

4.1.4. Classic Assumption Test—For DiD Models

In the multicollinearity test, the tolerance value of all variables in each model was more
than 0.1 and VIF less than 10. These results show that the data are free from multicollinearity
problems. As for the heteroscedasticity test, there are no symptoms of heteroscedasticity as
evidenced by a scatterplot graph spreading from point 0. Thus, in model 1 it will continue
in the DiD test. The autocorrelation test using the Durbin-Watson test showed that both
models were free of autocorrelation, as the value of the DW on each model was in the range
of —2to +2.

4.1.5. Difference-in-Differences Model 1

Table 6 presents the Difference-in-Differences estimation results examining whether
high-polluting sector companies disclose carbon emissions more comprehensively after
the launch of the Indonesia Carbon Exchange (ICE) compared to low-polluting firms. The
coefficient of the high dummy variable is positive but statistically insignificant for both
disclosure indicators (CD1: 3 = 0.045; p = 0.151; CD2: 3 = 0.029; p = 0.814), indicating that
prior to the ICE launch, high-polluting firms do not significantly differ from low-polluting
firms in terms of disclosure comprehensiveness. Notably, environmental performance (EP)
exhibits a positive and statistically significant association with both disclosure indicators
(CD1: p = 0.000; CD2: p = 0.012), suggesting that firm-level environmental quality plays
a more important role in explaining disclosure behavior than sectoral pollution intensity.
In contrast, market value (MV) does not show a significant effect. Taken together, the
DiD results suggest that while the launch of ICE encourages a general increase in carbon
disclosure, it does not generate a differentiated response between high- and low-polluting
sectors. This pattern indicates that the policy impact is broad-based rather than targeted,
and that heterogeneous sectoral effects are either limited or not yet observable within the
current observation period.

Table 6. DiD model 1.

Model Coefficient Std. Error T Sig.
CD1 CD2 CD1 CD2 CD1 CD2 CD1 CD2
Constant 0.478 1.136 0.024 0.098 19.776 11.641 0.000 0.000
High; 0.045 0.029 0.031 0.125 1.440 0.235 0.151 0.814
Post; 0.061 0.194 0.030 0.120 2.041 1.615 0.042 0.107
High;xPost; 0.043 0.107 0.043 0.175 0.986 0.611 0.325 0.542
EP 0.090 0.233 0.023 0.092 3.948 2.523 0.000 0.012
MV 0.001 —0.009 0.005 0.019 0.106 —0.487 0.915 0.627
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4.1.6. Difference-in-Differences Model 2

The Difference-in-Differences estimation in the Table 7 shows that the interaction
term High x Post does not have a statistically significant effect on carbon performance.
Specifically, the coefficient of High x Post is negative for carbon intensity (CP1: 3 = —0.167;
p = 0.387), Scope 1 emissions (CP2: 3 = —0.045; p = 0.878), and Scope 2 emissions (CP3:
f = —0.018; p = 0.944). Since all p-values exceed the 10 percent significance level, the
estimated effects are statistically insignificant. Importantly, these insignificant results are
obtained after controlling for environmental performance and market value. This indicates
that the absence of a significant DiD effect is not driven by firm-specific environmental
quality or market valuation, but rather reflects the limited differential impact of the post-
policy period itself on firms’ carbon performance.

Table 7. DiD model 2.

Model Coefficient Std. Error Robust T Sig.
CPr1 CP2 CP3 CP1 CP2 CP3 CP1 cr2 CP3 CPr1 CP2 CP3
Intercept 0.139 3.117 3.813 0.107  0.164  0.147 1.298 19.0563 25901  0.195 0.000 0.000

High; 0.164 0.710 —-0.219 0138 0210 0.189 1.193 3.376 —1.158 0234  0.001 0.248
Post; 0.089 —0.015  0.116 0132 0202  0.182 0.677  —0.075  0.639 0499 0940 0.523
High; x Posty —0.167 —0.045 —0.018 0.192 0293 0264 —-0.867 —0.153 —0.070 0.387 0.878 0.944
EP 0.003 1.561 0.610 0.101 0.155  0.139 0.034 10.101 4.389 0973  0.000  0.000

MV —0.015 —-0.038  0.006 0.021 0.032 0.029 -0722 —-1.164 0.217 0.471 0245 0.828

4.2. Discussion
4.2.1. There Is a Significant Difference in Carbon Disclosure After the Launch of the
Indonesia Carbon Exchange

The first hypothesis test showed that there was a significant difference in carbon
disclosure after the launch of Indonesia’s Carbon Exchange. This shows that the existence
of schemes or regulations from the government in an effort to improve the environment,
especially in overcoming carbon emissions, has succeeded in encouraging companies to
increase the comprehensiveness of carbon information disclosure. These results are in
line with the results of a study from Cowan and Deegan (2011) which proves that there
is a significant increase in annual report emissions disclosure after the National Pollutant
Inventory (NPI) regulation in Australia which suggests that environmental regulation can
encourage changes in corporate environmental disclosure practices for the better. Likewise,
the results of research from Jaggi et al. (2018) outline that the establishment of an emissions
trading scheme encourages managers to implement reporting policies that increase the
scope and transparency of carbon information. In the economic context, Nyahuna et al.
(2023) revealed that carbon disclosure has a strong correlation with improved financial
performance, where companies need to control and supervise the surge in emissions they
produce so that they can be the basis for economic decisions in the form of selling carbon
credits. Thus, the existence of a carbon exchange can be a strategic step to attract a market
that increasingly considers the environmental value of companies through green financing
or investment from green investors (Kili¢ & Kuzey, 2018).

Viewed from the theoretical aspect of legitimacy, the increasing expectation for com-
panies for transparency of environmental information and more detailed sustainability
practices not only responds to regulatory demands, but also aligns with societal values
regarding environmental responsibility that need to be reviewed by management. As a
result, legitimacy-driven organizations have significantly increased the depth of reporting
their carbon information to stakeholders (Faisal et al., 2018; Zamil et al., 2023). Research
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shows that the launch of a carbon exchange in Indonesia is forcing organizations to revisit
their approach to carbon emissions disclosure. As highlighted by Nada and Gy®6ri (2025),
legitimacy theory supports the idea that businesses must actively communicate their en-
vironmental performance and strategies to achieve public acceptance of the businesses
they run. The findings show that by adhering to public expectations for transparency
regarding carbon emissions, companies not only comply with the legal framework set by
policy makers, but also create value through enhanced legitimacy (Hrasky, 2012; Kaur &
Lodhia, 2018).

4.2.2. There Is a Significant Difference in Carbon Performance After the Launch of the
Indonesia Carbon Exchange

The results of the study show that the second hypothesis is accepted or it can be
interpreted that there is a significant difference in carbon performance after the launch
of the Indonesia Carbon Exchange. These findings indicate that the presence of carbon
exchanges, which also present an emissions trading scheme in Indonesia’s business climate,
has succeeded in encouraging companies to improve their carbon performance. These
results are in line with the research of Zhang et al. (2017) and Zheng et al. (2021) which
found that the implementation of the Emission Trading Scheme (ETS) in the business
environment has been proven to reduce the production of carbon emissions. The results
of this study are also consistent with research conducted by Orazalin et al. (2024) which
emphasized that regulatory pressures through carbon trading mechanisms are able to
encourage companies to integrate climate mitigation strategies in their business activities.
Thus, the presence of carbon exchanges can be seen as an effective policy instrument to drive
the transformation towards low-carbon business practices (Jiang et al., 2025). The reason
behind these results is that carbon emissions have the potential to affect the company’s
future revenue and cash flow. Companies with high levels of emissions need to make
modifications or adjustments in their production processes to avoid a spike in emission
production that risks sanctions that impact the company’s finances in the future (Choi &
Luo, 2021). On the other hand, companies that are able to reduce their emission intensity
can take advantage of new economic opportunities, namely selling carbon credits on the
carbon market, and thereby obtain additional financial resources.

Judging from the regulatory aspect, companies that are able to reduce the amount of
carbon emissions can reduce the potential sanctions given to companies that have poor
environmental performance. Thus, regulatory pressures and stakeholder demands also
play an important role in encouraging improved carbon performance. In terms of legiti-
macy, these results also provide theoretical support for the research of Galan-Valdivieso
et al. (2019) which shows that companies are under threat of losing legitimacy if they do
not demonstrate commitment to emissions management, so involvement in sustainable ini-
tiatives and environmental performance disclosure is a way to maintain legitimacy. In line
with that, Lewandowski (2017) emphasized that carbon performance is now increasingly
recognized as a material business issue influenced by stakeholder dynamics, where the
transparency of emissions and environmental performance play a role in maintaining good
relations with the market and increasing company value. Thus, the existence of carbon
exchanges in Indonesia that carry schemes and regulations related to emission control has
succeeded in encouraging industry players to improve their carbon performance.

4.2.3. There Is No Significant Difference in the Comprehensiveness of Carbon Disclosure in
High-Polluting Sector Companies Compared to Low-Polluting Sector Companies After the
Launch of the Indonesia Carbon Exchange

The results show that the hypothesis that companies in the high-polluting sector dis-
close carbon emissions more comprehensively than low-polluting sectors after the launch
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of the Indonesia Carbon Exchange has not been proven significant. This indicates that the
launch of Indonesia’s Carbon Exchange has not been able to create a difference in the disclo-
sure behavior of the two sectors. Instead, the policy appears to encourage a more uniform
disclosure behavior across firms, regardless of their pollution intensity. This conclusion
remains robust even after controlling for firm-level environmental performance and market
value. The inclusion of these control variables suggests that the absence of a significant
Difference-in-Differences effect is not driven by differences in firms’ environmental quality
or market valuation, but rather reflects the limited ability of sectoral pollution intensity to
explain post-policy disclosure behavior.

These findings are consistent with the literature review by Bazhair et al. (2022) which
states that carbon disclosure practices do not always differ substantially between sectors. In
addition, a study by Zha et al. (2022) that measured carbon proactivity among participating
companies in the ETS showed that more proactive disclosure had more to do with whether
or not companies participate in the emissions trading scheme than how high their emissions
were. Moreover, high-emission companies may see disclosure as a potential reputational
risk so they are more cautious. Thus, instead of expanding transparency, high-polluting
companies often withhold detailed information to minimize reputational risks (Clarkson
et al., 2008).

From the point of view of legitimacy, this result can also be interpreted as a form
of symbolic strategy of the company. Legitimacy theory argues that companies will dis-
close environmental information not only because of regulatory pressures, but also to
maintain the social legitimacy of various stakeholders (Suchman, 1995). Research by Galan-
Valdivieso et al. (2019) found that companies often adjust the intensity of carbon disclosure
with the goal of managing public perception, not because of differences in actual pollution
levels. The use of both voluntary-based (GRI 305) and regulation-based (POJK 51) disclo-
sure indicators in this study reinforces the conclusion that disclosure strategies converge
across sectors following the policy launch.

This is consistent with the findings of this study where both high-polluting and low-
polluting companies pursue similar disclosure strategies to secure legitimacy in the eyes of
regulators, investors, and the public, so that there is no significant differentiation between
the high-polluting sector and the low-polluting sector.

4.2.4. There Is No Significant Difference in the Improvement in the Carbon Performance of
High-Polluting Sector Companies Compared to Low-Polluting Sector Companies After the
Launch of the Indonesia Carbon Exchange

The results of the hypothesis test show the third hypothesis, namely that high-polluting
sector companies improve carbon performance better after the launch of the Indonesia
Carbon Exchange than low-polluting sector companies. This conclusion remains robust
when carbon performance is measured using multiple indicators, namely carbon intensity,
the natural logarithm of Scope 1 emissions, and the natural logarithm of Scope 2 emissions.
The use of these indicators captures both efficiency-based performance (carbon intensity)
and absolute emission reductions from direct and indirect operational activities, thereby
providing a comprehensive assessment of firms’ carbon performance.

This result is in contrast to the results of research by Klaus et al. (2022) which revealed
that changes in the dynamics of environmental regulations in the United States have
brought better carbon performance in companies included in the carbon-intensive sector
than other sectors. This can be due to the scope of the research sample which is only
within a limit of one year before and after the launch of the Indonesia Carbon Exchange.
In early implementation practices, high-polluting companies often face limited access to
green financing that can be used to fund environmentally friendly technologies that lead
companies towards carbon production efficiency (Schoenmaker, 2021). On the other hand,
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low-polluting companies already have a lower emission structure so they do not require
significant additional investment (Antunes et al., 2024). This explains why in the limited
time span of one year before and after the launch of the Indonesia Carbon Exchange, the
carbon performance gap between the two sectors has not shown a significant difference.
In terms of legitimacy, these results are in contrast to research by Guenther et al.
(2016) which states that companies with higher emission intensities tend to improve their
carbon performance better in addressing legitimacy issues related to their environmental
impact. On the other hand, these results are in line with the view of Haque and Ntim (2018)
who assert that the pressure of legitimacy often encourages companies to adopt symbolic
management practices—for example, by displaying sustainability commitments in annual
reports—without significant changes in production processes or carbon emission efficiency.

5. Conclusions

This study provides early empirical evidence of the influence of the launch of the In-
donesia Carbon Exchange (ICE) on corporate disclosure behavior and carbon performance
in Indonesia. This result illustrates that there has been a change in the dynamics of envi-
ronmental regulations with the implementation of an emissions trading scheme through
the launch of the Carbon Exchange, which has succeeded in increasing the awareness of
business people in increasing the transparency of carbon emission information which is
considered increasingly substantial in various business decisions.

The empirical results demonstrate a significant improvement in carbon emission dis-
closure following the launch of the Indonesia Carbon Exchange. This improvement is
observed across multiple disclosure indicators, including GRI 305-based disclosure and
compliance with POJK No. 51/POJK.03/2017, suggesting that Indonesian firms have proac-
tively enhanced transparency in response to emerging policy expectations. This behavior
reflects firms’ anticipation of future regulatory enforcement under the Economic Value of
Carbon framework and their intention to signal readiness to participate in carbon trading
mechanisms. These findings suggest that even in the absence of strict enforcement, the
symbolic pressure generated by the introduction of carbon market policies can effectively
stimulate voluntary environmental disclosure.

In terms of carbon performance, the results reveal that the launch of the Indonesia Car-
bon Exchange has been associated with improvements in emission efficiency, as indicated
by a reduction in carbon intensity. However, when carbon performance is examined using
more substantive indicators—namely, absolute emissions measured through the natural
logarithm of Scope 1 and Scope 2 emissions—the findings show that improvements remain
limited in the short term. This indicates that while firms may adjust operational efficiency
and optimize resource use, structural changes that lead to substantial emission reductions
require a longer adjustment period and more intensive investment.

This study also brought more specific results by reviewing the comparison of carbon
disclosure and performance in the high-polluting and low-polluting sectors which showed
that there was no significant difference in the comprehensiveness of carbon disclosure or the
improvement of carbon performance between high-polluting sector companies and the low-
polluting sector. This finding can be explained through the legitimacy theory, which is that
even high-emission companies are not fully encouraged to make greater legitimacy efforts
than companies with low emission levels. This may happen due to the relatively short
observation time, as well as the lack of optimal green investment support and incentive
instruments that are able to encourage emission-dense companies to transform more
aggressively in responding to the demands of public legitimacy. This outcome supports the
argument within legitimacy theory that even high-emission firms do not necessarily engage
in stronger legitimacy-seeking actions than their low-emission counterparts, possibly due
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to the short observation period and the limited availability of green investment incentives
that could accelerate decarbonization in emission-intensive industries.

Overall, this study highlights the distinction between short-term behavioral adjust-
ments and long-term structural change in corporate environmental practices. While the
Indonesia Carbon Exchange has proven effective in promoting transparency and initiat-
ing efficiency-based improvements, its ability to drive substantive emission reductions—
particularly among emission-intensive sectors—remains limited in the early phase of imple-
mentation. These findings underscore the importance of complementary policy instruments,
such as targeted green financing, stronger regulatory enforcement, and sector-specific in-
centives, to support emission-intensive firms in undertaking costly decarbonization efforts.
By providing early evidence from an emerging carbon market, this study contributes to the
growing literature on emissions trading schemes in developing economies and emphasizes
that the success of carbon markets should be evaluated within an appropriate temporal
and institutional context.

With the limited time coverage of the sample which only reviewed one year before and
after the launch of the Carbon Exchange, the researchers are expected to be able to review
more time coverage of the data population that can cover a wider area such as companies in
the southeast. The next researcher is also expected to review the presence of other regulatory
aspects such as carbon taxes to carbon pricing that have the potential to affect the company’s
carbon disclosure behavior and performance. Subsequent studies are also encouraged to
incorporate additional policy variables, such as carbon tax implementation and carbon
pricing mechanisms, to capture the multi-regulatory effects on corporate disclosure and
performance. The next researcher can also consider other variable indicators that are more
in-depth and in accordance with the conditions of the research objective.

Author Contributions: Conceptualization, A.O. and S.S.; methodology, A.O.; software, N.R.; vali-
dation, A.O., S.S., and N.R; formal analysis, A.O.; investigation, S.S.; resources, N.R.; data curation,
A.O.; writing—original draft preparation, S.S.; writing—review and editing, N.R.; visualization, A.O.;
supervision, A.O.; project administration, A.O.; funding acquisition, A.O. All authors have read and
agreed to the published version of the manuscript.

Funding: This research was funded by Lambung Mangkurat University through the Institute for
Research and Community Service (LPPM) with code: 1799/UNS8.2/PG/2025.

Institutional Review Board Statement: Ethics review and approval were waived for this study
because it relied solely on publicly available secondary data from corporate annual and sustainability
reports and did not involve human or animal participants.

Informed Consent Statement: Not applicable, as this study was based exclusively on publicly
available secondary data and did not involve human participants or animals.

Data Availability Statement: The data used to support the research findings are available from the
corresponding author upon request.

Acknowledgments: During the preparation of this study, the authors used Scite.ai and ChatGPT
version (GPT-5.2) (Open Al: web-based platform, accessed in January 2025-January 2026) to assist
in summarizing the relevant literature, structuring the theoretical framework, and refining the
discussion to ensure coherence and readability. The authors have reviewed and edited all generated
text and take full responsibility for the final manuscript.

Conflicts of Interest: The authors declare no conflicts of interest.

Antunes, J., Hadi-Vencheh, A., Jamshidi, A., Tan, Y., & Wanke, P. (2024). Efficiency of low-carbon finance: Its interrelationships with
industry and macroeconomic environment. Journal of the Knowledge Economy, 15, 15328-15364. [CrossRef]

https://doi.org/10.3390/jrfm19020120


https://doi.org/10.1007/s13132-023-01658-2
https://doi.org/10.3390/jrfm19020120

J. Risk Financial Manag. 2026, 19, 120 19 of 23

Bae Choi, B., Lee, D., & Psaros, J. (2013). An analysis of Australian company carbon emission disclosures. Pacific Accounting Review,
25(1), 58-79. [CrossRef]

Bazhair, A. H., Khatib, S. F. A., & Al Amosh, H. (2022). Taking stock of carbon disclosure research while looking to the future: A
systematic literature review. Sustainability, 14(20), 13475. [CrossRef]

Bohm, P. (2000). International greenhouse gas emissions trading—With special reference to the Kyoto protocol. In Efficiency and equity
of climate change policy (pp. 93-119). Springer. [CrossRef]

Borghei, Z. (2021). Carbon disclosure: A systematic literature review. Accounting and Finance, 61(4), 5255-5280. [CrossRef]

Brouwers, R., Schoubben, F., Van Hulle, C., & Van Uytbergen, S. (2016). The initial impact of EU ETS verification events on stock prices.
Energy Policy, 94, 138-149. [CrossRef]

Bui, B., Houge, M. N., & Zaman, M. (2020). Climate governance effects on carbon disclosure and performance. The British Accounting
Review, 52, 100880. [CrossRef]

Busch, T., Johnson, M., & Pioch, T. (2022). Corporate carbon performance data: Quo vadis? Journal of Industrial Ecology, 26(1), 350-363.
[CrossRef]

Chen, Y., Sun, Y., & Wang, C. (2018). Influencing factors of companies’ behavior for mitigation: A discussion within the context of
emission trading scheme. Sustainability, 10(2), 414. [CrossRef]

Cho, C. H., & Patten, D. M. (2007). The role of environmental disclosures as tools of legitimacy: A research note. Accounting,
Organizations and Society, 32(7-8), 639—-647. [CrossRef]

Choi, B., & Luo, L. (2021). Does the market value greenhouse gas emissions? Evidence from multi-country firm data. British Accounting
Review, 53(1), 100909. [CrossRef]

Clarkson, P. M,, Li, Y., Pinnuck, M., & Richardson, G. D. (2015). The valuation relevance of greenhouse gas emissions under the
European Union carbon emissions trading scheme. European Accounting Review, 24(3), 551-580. [CrossRef]

Clarkson, P. M., Li, Y., Richardson, G. D., & Vasvari, F. P. (2008). Revisiting the relation between environmental performance and
environmental disclosure: An empirical analysis. Accounting, Organizations and Society, 33(4-5), 303-327. [CrossRef]

Cong, R., & Lo, A. Y. (2017). Emission trading and carbon market performance in Shenzhen, China. Applied Energy, 193, 414—425.
[CrossRef]

Cowan, S., & Deegan, C. (2011). Corporate disclosure reactions to Australia’s first national emission reporting scheme. Accounting and
Finance, 51(2), 409-436. [CrossRef]

Damas, D., El Maghviroh, R., & Meidiyah, M. (2021). Pengaruh eco-efficiency, green inovation dan carbon emission disclosure terhadap
nilai perusahaan dengan kinerja lingkungan sebagai moderasi. Jurnal Magister Akuntansi Trisakti, 8(2), 85-108. [CrossRef]

Datt, R. R,, Luo, L., & Tang, Q. (2019). Corporate voluntary carbon disclosure strategy and carbon performance in the USA. Accounting
Research Journal, 32(3), 417-435. [CrossRef]

Deegan, C., Rankin, M., & Tobin, ]J. (2002). An examination of the corporate social and environmental disclosures of BHP from
1983-1997: A test of legitimacy theory. Accounting, Auditing & Accountability Journal, 15(3), 312-343. [CrossRef]

de Grosbois, D., & Fennell, D. A. (2022). Determinants of climate change disclosure practices of global hotel companies: Application of
institutional and stakeholder theories. Tourism Management, 88, 104404. [CrossRef]

Dhar, B. K., Sarkar, S. M., & Ayittey, F. K. (2022). Impact of social responsibility disclosure between implementation of green accounting
and sustainable development: A study on heavily polluting companies in Bangladesh. Corporate Social Responsibility and
Environmental Management, 29(1), 71-78. [CrossRef]

Dharma, F,, Marimutu, M., & Alvia, L. (2024). Profitability and market value effect on carbon emission disclosures: The moderating
role of environmental performance. International Journal of Energy Economics and Policy, 14(3), 463-472. [CrossRef]

Downar, B., Ernstberger, J., Reichelstein, S., Schwenen, S., & Zaklan, A. (2021). The impact of carbon disclosure mandates on emissions
and financial operating performance. Review of Accounting Studies, 26(3), 1137-1175. [CrossRef]

Faisal, F.,, Andiningtyas, E. D., Achmad, T., Haryanto, H., & Meiranto, W. (2018). The content and determinants of greenhouse gas
emission disclosure: Evidence from Indonesian companies. Corporate Social Responsibility and Environmental Management, 25(6),
1397-1406. [CrossRef]

Flammer, C., Toffel, M. W., & Viswanathan, K. (2021). Shareholder activism and firms’ voluntary disclosure of climate change risks.
Strategic Management Journal, 42(10), 1850-1879. [CrossRef]

Galan-Valdivieso, E., Saraite-Sariene, L., Alonso-Cafiadas, J., & Caba-Pérez, M. d. C. (2019). Do corporate carbon policies enhance
legitimacy? A social media perspective. Sustainability, 11(4), 1161. [CrossRef]

Ganda, F. (2018). The influence of carbon emissions disclosure on company financial value in an emerging economy. Environment,
Development and Sustainability, 20(4), 1723-1738. [CrossRef]

Ganda, F. (2022). Carbon performance, company financial performance, financial value, and transmission channel: An analysis of
South African listed companies. Environmental Science and Pollution Research, 29(19), 28166-28179. [CrossRef] [PubMed]

Giannarakis, G., Konteos, G., Sariannidis, N., & Chaitidis, G. (2017a). The relation between voluntary carbon disclosure and
environmental performance. International Journal of Law and Management, 59(6), 784-803. [CrossRef]

https://doi.org/10.3390/jrfm19020120


https://doi.org/10.1108/01140581311318968
https://doi.org/10.3390/su142013475
https://doi.org/10.1007/978-94-015-9484-4_5
https://doi.org/10.1111/acfi.12757
https://doi.org/10.1016/j.enpol.2016.04.006
https://doi.org/10.1016/j.bar.2019.100880
https://doi.org/10.1111/jiec.13008
https://doi.org/10.3390/su10020414
https://doi.org/10.1016/j.aos.2006.09.009
https://doi.org/10.1016/j.bar.2020.100909
https://doi.org/10.1080/09638180.2014.927782
https://doi.org/10.1016/j.aos.2007.05.003
https://doi.org/10.1016/j.apenergy.2017.02.037
https://doi.org/10.1111/j.1467-629X.2010.00361.x
https://doi.org/10.25105/jmat.v8i2.9742
https://doi.org/10.1108/ARJ-02-2017-0031
https://doi.org/10.1108/09513570210435861
https://doi.org/10.1016/j.tourman.2021.104404
https://doi.org/10.1002/csr.2174
https://doi.org/10.32479/ijeep.15915
https://doi.org/10.1007/s11142-021-09611-x
https://doi.org/10.1002/csr.1660
https://doi.org/10.1002/smj.3313
https://doi.org/10.3390/su11041161
https://doi.org/10.1007/s10668-017-9962-4
https://doi.org/10.1007/s11356-021-18467-2
https://www.ncbi.nlm.nih.gov/pubmed/34988814
https://doi.org/10.1108/IJLMA-05-2016-0049
https://doi.org/10.3390/jrfm19020120

J. Risk Financial Manag. 2026, 19, 120 20 of 23

Giannarakis, G., Zafeiriou, E., & Sariannidis, N. (2017b). The impact of carbon performance on climate change disclosure. Business
Strategy and the Environment, 26(8), 1078-1094. [CrossRef]

Global Carbon Project. (2023). Carbon emissions—Global carbon atlas. Global Carbon Atlas. Available online:
https:/ /globalcarbonatlas.org/emissions/carbon-emissions/ (accessed on 12 February 2025).

Guenther, E., Guenther, T., Schiemann, F., & Weber, G. (2016). Stakeholder relevance for reporting: Explanatory factors of carbon
disclosure. Business and Society, 55(3), 361-397. [CrossRef]

Gujarati, D. N., & Porter, D. C. (2009). Basic Econometrics. In N. Fox (Ed.), Introductory econometrics: A practical approach (5th ed.).
Douglas Reiner.

Guo, ], Gu, F, Liu, Y., Liang, X., Mo, J., & Fan, Y. (2020). Assessing the impact of ETS trading profit on emission abatements based on
firm-level transactions. Nature Communications, 11(1), 2078. [CrossRef]

Guo, Y, Li, Y., Wu, H., & Hao, Y. (2024). Carbon emission trading under the wings of black swans and green swans: Evidence from
China. International Journal of Finance & Economics, 24, 4763-4786. [CrossRef]

Haque, F,, & Ntim, C. G. (2018). Environmental policy, sustainable development, governance mechanisms and environmental
performance. Business Strategy and the Environment, 27(3), 415-435. [CrossRef]

Haque, F, & Ntim, C. G. (2020). Executive compensation, sustainable compensation policy, carbon performance and market value.
British Journal of Management, 31, 525-546. [CrossRef]

Hardiyansah, M., Agustini, A. T., & Purnamawati, I. (2021). The effect of carbon emission disclosure on firm value: Environmental
performance and industrial type. Journal of Asian Finance, Economics and Business, 8(1), 123-133. [CrossRef]

He, R., Luo, L., Shamsuddin, A., & Tang, Q. (2022). Corporate carbon accounting: A literature review of carbon accounting research
from the Kyoto protocol to the Paris agreement. Accounting and Finance, 62(1), 261-298. [CrossRef]

He, Y., Tang, Q., & Wang, K. (2013). Carbon disclosure, carbon performance, and cost of capital. China Journal of Accounting Studies, 1,
190-220. [CrossRef]

He, Y., Tang, Q., & Wang, K. (2016). Carbon performance versus financial performance. China Journal of Accounting Studies, 4(4), 357-378.
[CrossRef]

Heindl, P, & Loschel, A. (2012). Designing emissions trading in practice—General considerations and experiences from the EU Emis-
sions Trading Scheme (EU ETS). EconStor. Available online: https://hdlLhandlenet/10419/56009 (accessed on 8 September 2025).

Hepburn, C. (2007). Carbon trading: A review of the kyoto mechanisms. Annual Review of Environment and Resources, 32, 375-393.
[CrossRef]

Herold, D. M. (2018). Has carbon disclosure become more transparent in the global logistics industry? An investigation of corporate
carbon disclosure strategies between 2010 and 2015. Logistics, 2(3), 13. [CrossRef]

Houten, E. S., & Wedari, L. K. (2023). Carbon disclosure, carbon performance, and market value: Evidence from Indonesia polluting
industries. International Journal of Sustainable Development and Planning, 18(6), 1973-1981. [CrossRef]

Hrasky, S. (2012). Carbon footprints and legitimation strategies: Symbolism or action? The Eletronic Library, 25(1), 174-198. [CrossRef]

Ika, S. R., Puisi, P. U. I. S. I, Vitaningsih, C. W., Ducati, D., & Widagdo, A. K. (2024). Carbon emission disclosure in the agriculture
industry in Indonesia: The determinant factors. IOP Conference Series: Earth and Environmental Science, 1290(1), 012033. [CrossRef]

IPCC. (2018). Global warming. In Global warming of 1.5 °C. An IPCC special report on the impacts of global warming of 1.5 °C above
pre-industrial levels and related global greenhouse gas emission pathways, in the context of strengthening the global response to the threat of
climate change. IPCC. [CrossRef]

Jaggi, B., Allini, A., Macchioni, R., & Zagaria, C. (2018). The factors motivating voluntary disclosure of carbon information: Evidence
based on Italian listed companies. Organization and Environment, 31(2), 178-202. [CrossRef]

Jiang, Y., Fan, H., Zhu, Y., & Xu, J. F. (2023). Carbon disclosure: A legitimizing tool or a governance tool? Evidence from listed US
companies. Social Science Research Network, 34(1), 36-70. [CrossRef]

Jiang, Y., & Luo, L. (2018). Market reactions to environmental policies: Evidence from China. Corporate Social Responsibility and
Environmental Management, 25(5), 889-903. [CrossRef]

Jiang, Y., Luo, L., Tsang, A., & Zhang, Y. (2025). Carbon emission trading scheme and carbon performance: The role of carbon
management system. British Accounting Review, 57(3), 101492. [CrossRef]

Jin, L., Choi, J. H.,, Kim, S., & Yang, D. H. (2021). Government environmental pressure and market response to carbon disclosure: A
study of the early chinese ets implementation. Sustainability, 13(24), 13532. [CrossRef]

Kaur, A., & Lodhia, S. (2018). Stakeholder engagement in sustainability accounting and reporting: A study of Australian local councils.
Accounting, Auditing and Accountability Journal, 31(1), 338-368. [CrossRef]

Khanifah, K., Udin, U., Hadi, N., & Alfiana, F. (2020). Environmental performance and firm value: Testing the role of firm reputation in
emerging countries. International Journal of Energy Economics and Policy, 10(1), 96-103. [CrossRef]

Kilig, M., & Kuzey, C. (2018). The effect of corporate governance on carbon emission disclosures. International Journal of Climate Change
Strategies and Management, 11, 35-53. [CrossRef]

https://doi.org/10.3390/jrfm19020120


https://doi.org/10.1002/bse.1962
https://globalcarbonatlas.org/emissions/carbon-emissions/
https://doi.org/10.1177/0007650315575119
https://doi.org/10.1038/s41467-020-15996-1
https://doi.org/10.1002/ijfe.2904
https://doi.org/10.1002/bse.2007
https://doi.org/10.1111/1467-8551.12395
https://doi.org/10.13106/jafeb.2021.vol8.no1.123
https://doi.org/10.1111/acfi.12789
https://doi.org/10.1080/21697221.2014.855976
https://doi.org/10.1080/21697213.2016.1251768
https://hdl.handle.net/10419/56009
https://doi.org/10.1146/annurev.energy.32.053006.141203
https://doi.org/10.3390/logistics2030013
https://doi.org/10.18280/ijsdp.180634
https://doi.org/10.1108/09513571211191798
https://doi.org/10.1088/1755-1315/1290/1/012033
https://doi.org/10.1002/9780470996621.ch50
https://doi.org/10.1177/1086026617705282
https://doi.org/10.1111/jifm.12161
https://doi.org/10.1002/csr.1505
https://doi.org/10.1016/j.bar.2024.101492
https://doi.org/10.3390/su132413532
https://doi.org/10.1108/AAAJ-12-2014-1901
https://doi.org/10.32479/ijeep.8490
https://doi.org/10.1108/IJCCSM-07-2017-0144
https://doi.org/10.3390/jrfm19020120

J. Risk Financial Manag. 2026, 19, 120 21 0f23

Klaus, J. P, Nishi, H., Peabody, S. D., & Reichert, C. (2022). CSR activity in response to the Paris agreement exit. European Financial
Management, 29(3), 667—-691. [CrossRef]

Kouloukoui, D., Sant’Anna, A. M. O., da Silva Gomes, S. M., de Oliveira Marinho, M. M., de Jong, P, Kiperstok, A., & Torres, E. A.
(2019). Factors influencing the level of environmental disclosures in sustainability reports: Case of climate risk disclosure by
Brazilian companies. Corporate Social Responsibility and Environmental Management, 26(4), 791-804. [CrossRef]

Kurnia, P, Darlis, E., & Putra, A. A. (2020). Carbon emission disclosure, good corporate governance, financial performance, and firm
value. Journal of Asian Finance, Economics and Business, 7(12), 223-231. [CrossRef]

Lee, S. Y., Park, Y. S., & Klassen, R. D. (2015). Market responses to firms’ voluntary climate change information disclosure and carbon
communication. Corporate Social Responsibility and Environmental Management, 22(1), 1-12. [CrossRef]

Lestari, E., Nugroho, M., & Pristiana, U. (2024). The impact of carbon performance and carbon information disclosure on firm value:
Financial performance as a mediator in Indonesian listed companies. Journal of Ecohumanism, 3(8), 1196-1213. [CrossRef]

Lewandowski, S. (2017). Corporate carbon and financial performance: The role of emission reductions. Business Strategy and the
Environment, 26(8), 1196-1211. [CrossRef]

Li, C., Wang, J., Zheng, J., & Gao, J. (2022). Effects of carbon policy on carbon emission reduction in supply chain under uncertain
demand. Sustainability, 14(9), 5548. [CrossRef]

Li, D., Huang, M., Ren, S., Chen, X., & Ning, L. (2016). Environmental legitimacy, green innovation, and corporate carbon disclosure:
Evidence from CDP China 100. Journal of Business Ethics, 150(4), 1089-1104. [CrossRef]

Li, M., Pu, C, & Yuan, S. (2024). A system dynamic analysis of corporate carbon disclosure in China. Corporate Social Responsibility and
Environmental Management, 32, 2542-2558. [CrossRef]

Liesen, A., Hoepner, A. G., Patten, D. M., & Figge, F. (2015). Does stakeholder pressure influence corporate GHG emissions reporting?
Empirical evidence from Europe. Accounting, Auditing & Accountability Journal, 28(7), 1047-1074. [CrossRef]

Liu, Y. S., Zhou, X., Yang, J. H., Hoepner, A. G. F,, & Kakabadse, N. (2023). Carbon emissions, carbon disclosure and organizational
performance. International Review of Financial Analysis, 90, 102846. [CrossRef]

Lu, W,, Zhu, N., & Zhang, J. (2021). The impact of carbon disclosure on financial performance under low carbon constraints. Energies,
14(14), 4126. [CrossRef]

Luo, L. (2019). The influence of institutional contexts on the relationship between voluntary carbon disclosure and carbon emission
performance. Accounting and Finance, 59, 1235-1264. [CrossRef]

Luo, L., Lan, Y. C,, & Tang, Q. (2012). Corporate incentives to disclose carbon information: Evidence from the CDP global 500 report.
Journal of International Financial Management and Accounting, 23(2), 93-120. [CrossRef]

Nada, O. H. A., & Gy®ri, Z. (2025). Measuring the integrated reporting quality in Europe: Balanced scorecard perspectives. Journal of
Financial Reporting and Accounting, 23(6), 2659-2685. [CrossRef]

Nyahuna, T., Dooramasy, M., & Nomlala, B. (2023). Is mandatory carbon disclosure associated with real carbon performance: A study
of South African companies listed on JSE. International Journal of Environmental, Sustainability, and Social Science, 4(6), 1660-1668.
[CrossRef]

O’Donovan, G. (2002). Environmental disclosures in the annual report: Extending the applicability and predictive power of legitimacy
theory. Accounting, Auditing & Accountability Journal, 15(3), 344-371. [CrossRef]

Orazalin, N. S., Ntim, C. G., & Malagila, J. K. (2024). Board sustainability committees, climate change initiatives, carbon performance,
and market value. British Journal of Management, 35, 295-320. [CrossRef]

Patten, D. M. (2002). The relation between environmental performance and environmental disclosure: A research note. Accounting,
Organizations and Society, 27(8), 763-773. [CrossRef]

Peng, J., Sun, J., & Luo, R. (2015). Corporate voluntary carbon information disclosure: Evidence from China’s listed companies. World
Economy, 38(1), 91-109. [CrossRef]

Peters, G. F.,, & Romi, A. M. (2013). Discretionary compliance with mandatory environmental disclosures: Evidence from SEC filings.
Journal of Accounting and Public Policy, 32(4), 213-236. [CrossRef]

Putra, P. K. A. D, & Lindrianasari. (2024). Foreign ownership, green intellectual capital, and carbon emissions in basic materials sector
and the energy companies. IOP Conference Series: Earth and Environmental Science, 1324(1), 012084. [CrossRef]

Qian, W. (2013). Legitimacy or good governance: What drives carbon performance in Australia. Corporate Ownership and Control, 10(3),
39-48. [CrossRef]

Qian, W., & Schaltegger, S. (2017). Revisiting carbon disclosure and performance: Legitimacy and management views. British Accounting
Review, 49(4), 365-379. [CrossRef]

Qudriyah, H. L., Hastuti, Burhany, D. I., & Sumardi, S. (2021). An analysis of sustainable finance disclosure at Indonesian Sharia
Commercial Banks using POJK 51/POJK.03/2017. In Proceedings of the 2nd international seminar of science and applied technology
(ISSAT 2021) (Vol. 207, pp. 544-551). Atlantis Press. [CrossRef]

https://doi.org/10.3390/jrfm19020120


https://doi.org/10.1111/eufm.12368
https://doi.org/10.1002/csr.1721
https://doi.org/10.13106/jafeb.2020.vol7.no12.223
https://doi.org/10.1002/csr.1321
https://doi.org/10.62754/joe.v3i8.4803
https://doi.org/10.1002/bse.1978
https://doi.org/10.3390/su14095548
https://doi.org/10.1007/s10551-016-3187-6
https://doi.org/10.1002/csr.3076
https://doi.org/10.1108/aaaj-12-2013-1547
https://doi.org/10.1016/j.irfa.2023.102846
https://doi.org/10.3390/en14144126
https://doi.org/10.1111/acfi.12267
https://doi.org/10.1111/j.1467-646X.2012.01055.x
https://doi.org/10.1108/JFRA-03-2023-0134
https://doi.org/10.38142/ijesss.v4i6.793
https://doi.org/10.1108/09513570210435870
https://doi.org/10.1111/1467-8551.12715
https://doi.org/10.1016/S0361-3682(02)00028-4
https://doi.org/10.1111/twec.12187
https://doi.org/10.1016/j.jaccpubpol.2013.04.004
https://doi.org/10.1088/1755-1315/1324/1/012084
https://doi.org/10.22495/cocv10i3art4
https://doi.org/10.1016/j.bar.2017.05.005
https://doi.org/10.2991/aer.k.211106.085
https://doi.org/10.3390/jrfm19020120

J. Risk Financial Manag. 2026, 19, 120 22 0f 23

Ratmono, D., Darsono, D., & Selviana, S. (2021). Effect of carbon performance, company characteristics and environmental performance
on carbon emission disclosure: Evidence from Indonesia. International Journal of Energy Economics and Policy, 11(1), 101-109.
[CrossRef]

Reyes, O., & Gilbertson, T. (2012). Carbon trading: How it works and why it fails. Soundings, 45(45), 89-100. [CrossRef]

Rohani, A., Jabbour, M., & Abdel-kader, M. (2021). Carbon performance, carbon disclosure, and economic performance: The mediating
role of carbon (media) legitimacy in the UK. International Journal of Accounting and Economics Studies, 9(1), 8-20. [CrossRef]
Rokhmawati, A., Sathye, M., & Sathye, S. (2015). The effect of GHG emission, environmental performance, and social performance on

financial performance of listed manufacturing firms in Indonesia. Procedia—Social and Behavioral Sciences, 211, 461-470. [CrossRef]

Schoenmaker, D. (2021). Greening monetary policy. Climate Policy, 21(4), 581-592. [CrossRef]

Shevchenko, A. (2020). Do financial penalties for environmental violations facilitate improvements in corporate environmental
performance? An empirical investigation. Business Strategy and the Environment, 30(4), 1723-1734. [CrossRef]

Shi, W., Zhang, Y.-]., & Liu, J.-Y. (2024). Investigating the role of emissions trading system in reducing enterprise energy intensity:
Evidence from China. Energy Economics, 140, 108005. [CrossRef]

Shideler, J. C., & Hetzel, J. (2021). Measuring, reporting, and verification BT—Introduction to climate change management: Transitioning to a
low-carbon economy (J. C. Shideler, & J. Hetzel, Eds.; pp. 107-137). Springer International Publishing. [CrossRef]

Siddique, M. A., Akhtaruzzaman, M., Rashid, A., & Hammami, H. (2021). Carbon disclosure, carbon performance and financial
performance: International evidence. International Review of Financial Analysis, 75, 101734. [CrossRef]

Solikhah, B., Yulianto, A., & Suryarini, T. (2020). Legitimacy theory perspective on the quality of carbon emission disclosure: Case
study on manufacturing companies in Indonesia Stock Exchange. IOP Conference Series: Earth and Environmental Science, 488,
012063. [CrossRef]

Stachelscheid, S., & Dutzi, A. (2025). Corporate carbon performance metrics in Academia: Overcoming carbon accounting issues. Management
Review Quarterly. [CrossRef]

Suchman, M. C. (1995). Managing legitimacy: Strategic and institutional approaches. Academy of Management Review, 20(3), 571-610.
[CrossRef]

Sunarwijaya, I. K., Yadnyana, I. K., Wirama, D. G., & Wirajaya, I. G. (2023). A systematic literature review. Jurnal Riset Akuntansi
Temporer, 17(1), 63-77. [CrossRef]

Tiwari, D. S. (2022). Carbon trading: A tool to control global warming. International Journal of Health Sciences, 6, 5713-5722. [CrossRef]

Tsioptsia, K. A., Zafeiriou, E., Niklis, D., Sariannidis, N., & Zopounidis, C. (2022). The corporate economic performance of envi-
ronmentally eligible firms nexus climate change: An empirical research in a Bayesian VAR framework. Energies, 15(19), 7266.
[CrossRef]

Uddin, N., & Holtedahl, P. (2013). Emission trading schemes—Avenues for unified accounting practices. Journal of Cleaner Production,
52,46-52. [CrossRef]

Utomo, M. N., Rahayu, S., Kaujan, K., & Irwandi, S. A. (2020). Environmental performance, environmental disclosure, and firm value:
Empirical study of non-financial companies at Indonesia Stock Exchange. Green Finance, 2(1), 100-113. [CrossRef]

Valentika, F. F, Turisno, B. E., Hukum, M., Hukum, E,, Diponegoro, U., Hukum, E,, & Diponegoro, U. (2024). Integrasi inovasi keuangan
dan kebijakan lingkungan dalam bursa karbon: Tinjauan hukum dan praktik terbaik di Indonesia. Jurnal Pembangunan Hukum
Indonesia, 6(3), 479-497.

Velte, P, Stawinoga, M., & Lueg, R. (2020). Carbon performance and disclosure: A systematic review of governance-related determinants
and financial consequences. Journal of Cleaner Production, 254, 120063. [CrossRef]

Wahyuningrum, I. E S., Ihlashul’amal, M., Utami, S., Djajadikerta, H. G., & Sriningsih, S. (2024). Determinants of carbon emission
disclosure and the moderating role of environmental performance. Cogent Business and Management, 11(1), 2300518. [CrossRef]

Wang, B., Yang, M., & Zhang, X. (2022). The effect of the carbon emission trading scheme on a firm'’s total factor productivity: An
analysis of corporate green innovation and resource allocation efficiency. Frontiers in Environmental Science, 10, 1036482. [CrossRef]

Wang, J., & Zhang, B. (2019). Quality of environmental information disclosure and enterprise characteristics: Based on heavily polluted
industries of A-share in the Shanghai Stock Exchange. Management of Environmental Quality: An International Journal, 30(5),
963-979. [CrossRef]

Wooldridge, J. M. (2016). Introductory Econometrics 6th Edition. Economica, 42(165). Available online: www.cengage.com /highered
(accessed on 2 September 2025).

Wu, Q., Smits, M., & Zhu, A. L. (2024). Strategic transparency under authoritarian environmentalism: Information disclosure and the
role of environmental NGOs in China’s national emission trading scheme. Climate Policy, 3062, 1-20. [CrossRef]

Yuliana, Y., & Wedari, L. K. (2023). Carbon performance, green strategy, financial performance effect on carbon emissions disclosure:
Evidence from high polluting industry in Indonesia. International Journal of Sustainable Development and Planning, 18(5), 1581-1588.
[CrossRef]

Zamil, I. A., Ramakrishnan, S., Jamal, N. M., Hatif, M. A., & Khatib, S. E. A. (2023). Drivers of corporate voluntary disclosure: A
systematic review. Journal of Financial Reporting and Accounting, 21(2), 232-267. [CrossRef]

https://doi.org/10.3390/jrfm19020120


https://doi.org/10.32479/ijeep.10456
https://doi.org/10.3898/136266210792307050
https://doi.org/10.14419/ijaes.v9i1.31494
https://doi.org/10.1016/j.sbspro.2015.11.061
https://doi.org/10.1080/14693062.2020.1868392
https://doi.org/10.1002/bse.2711
https://doi.org/10.1016/j.eneco.2024.108005
https://doi.org/10.1007/978-3-030-87918-1_5
https://doi.org/10.1016/j.irfa.2021.101734
https://doi.org/10.1088/1755-1315/448/1/012063
https://doi.org/10.1007/s11301-025-00564-y
https://doi.org/10.2307/258788
https://doi.org/10.2991/978-2-38476-090-9_24
https://doi.org/10.53730/ijhs.v6nS1.6246
https://doi.org/10.3390/en15197266
https://doi.org/10.1016/j.jclepro.2013.03.017
https://doi.org/10.3934/GF.2020006
https://doi.org/10.1016/j.jclepro.2020.120063
https://doi.org/10.1080/23311975.2023.2300518
https://doi.org/10.3389/fenvs.2022.1036482
https://doi.org/10.1108/MEQ-11-2018-0194
http://www.cengage.com/highered
https://doi.org/10.1080/14693062.2024.2386380
https://doi.org/10.18280/ijsdp.180529
https://doi.org/10.1108/JFRA-04-2021-0110
https://doi.org/10.3390/jrfm19020120

J. Risk Financial Manag. 2026, 19, 120 23 0f 23

Zha, G, Li, Y., & Tang, Q. (2022). Impacts of emissions trading scheme initiatives on corporate carbon proactivity and financial
performance. Journal of Risk and Financial Management, 15(11), 526. [CrossRef]

Zhang, Y.]., Peng, Y. L., Ma, C. Q., & Shen, B. (2017). Can environmental innovation facilitate carbon emissions reduction? Evidence
from China. Energy Policy, 100, 18-28. [CrossRef]

Zhao, X.-g.,, Wu, L., & Li, A. (2017). Research on the efficiency of carbon trading market in China. Renewable and Sustainable Energy
Reviews, 79, 1-8. [CrossRef]

Zheng, Y., Sun, X., Zhang, C., Wang, D., & Mao, J. (2021). Can emission trading scheme improve carbon emission performance?
Evidence from China. Frontiers in Energy Research, 9, 759572. [CrossRef]

Zhou, Y., Yu, H,, Li, Z,, Su, ]., & Liu, C. (2020). Robust optimization of a distribution network location-routing problem under carbon
trading policies. IEEE Access, 8, 6288-46306. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/jrfm19020120


https://doi.org/10.3390/jrfm15110526
https://doi.org/10.1016/j.enpol.2016.10.005
https://doi.org/10.1016/j.rser.2017.05.034
https://doi.org/10.3389/fenrg.2021.759572
https://doi.org/10.1109/ACCESS.2020.2979259
https://doi.org/10.3390/jrfm19020120

	Introduction 
	Literature Review and Study Hypothesis 
	Literature Review 
	Legitimacy Theory 
	Carbon Disclosure 
	Carbon Performance 

	Study Hypothesis 

	Methods 
	Population and Sample 
	Variable Operations 
	Analytical Techniques 

	Results and Discussion 
	Result 
	Descriptive Statistics 
	Normality Test 
	Differential Test (Wilcoxon Test) 
	Classic Assumption Test—For DiD Models 
	Difference-in-Differences Model 1 
	Difference-in-Differences Model 2 

	Discussion 
	There Is a Significant Difference in Carbon Disclosure After the Launch of the Indonesia Carbon Exchange 
	There Is a Significant Difference in Carbon Performance After the Launch of the Indonesia Carbon Exchange 
	There Is No Significant Difference in the Comprehensiveness of Carbon Disclosure in High-Polluting Sector Companies Compared to Low-Polluting Sector Companies After the Launch of the Indonesia Carbon Exchange 
	There Is No Significant Difference in the Improvement in the Carbon Performance of High-Polluting Sector Companies Compared to Low-Polluting Sector Companies After the Launch of the Indonesia Carbon Exchange 


	Conclusions 
	References

