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Purpose : The research aims to examine the influence of an independent board of
commissioners, green strategy, and green investment on Carbon Emission Disclosure
(CED), and to analyze the role of firm age as a moderating variable among the rela-
tionships.

Method : The research uses a quantitative approach with object is non-financial com-
panies listed on the IDX from 2021 to 2024 with total of 800, sampling using purposive
sampling with a total of 204 observations units. This research was analyzed using Mod-
erated Regression Analysis (MRA) with E-views tools.

Findings : The results show that independent boards of commissioners and green in-
vestments significantly and positively influence CED. Meanwhile, the green strategy

does not have a significant impact. Also, firm age can strengthen the influence of in-
dependent boards of commissioners and green investments on CED but not on the
influence of green strategy.

Novelty : These findings provide theoretical contributions in enriching the literature
related to carbon disclosure in developing countries by combining the perspectives of
Stakeholder Theory, Legitimacy Theory, and Resource-Based View. Originally, this re-
search offered the latest empirical evidence on the role of organizational characteristics
in moderating the effectiveness of sustainability strategies on carbon emission report-
ing.

Green Investment, Green Strategy,
Independent Commissioners
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INTRODUCTION

Climate change remains an urgent global issue. It forces many countries to set strict regulations on reducing
carbon emissions. Companies as major economic entities play a crucial role in reducing environmental impacts
through sustainable business practices. One step in increasing environmental transparency and accountability is
the carbon emissions disclosure. Carbon Emission Disclosure (CED) refers to the voluntary or mandatory repor-
ting of a company’s greenhouse gas (GHG) emissions, including both direct and indirect emissions, as part of its
environmental performance (CDP, 2023). CED has emerged as a critical component of corporate accountability
in addressing climate-related issues. It is integral part of Environmental, Social, and Governance (ESG) reporting.
It has been a major concern for investors, regulators, and the public in general. Transparency in reporting carbon
emissions helps stakeholders assess a company’s environmental risk, the effectiveness of its sustainability strategy,
and a strong commitment to climate change mitigation. Some findings show that carbon emissions disclosure can
improve a company’s reputation and reduce carbon-related risks. In turn, it can lower capital costs and improve
financial performance (Singhania & Bhan, 2024).

The Global Carbon Budget 2023 reported that global carbon emission from fossil fuel use has been increa-
sing significantly, reaching 36.8 gigatons of CO, in 2022, with significant growth in developing countries such as
Indonesia (Friedlingstein et al., 2023). Indonesia is one of the largest carbon emitters in the world, with the energy,
industrial, and deforestation sectors as the main contributors (World Bank, 2023). Besides, Woldometers (2016)
showed that Indonesia is in the 10th place among the largest carbon-emitting countries (Figure 1).

Although the Indonesian government has implemented some policies such as Nationally Determined Cont-
ributions (NDCs) in the Paris Agreement, the emission reduction efforts still face various challenges. They include
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Figure 1. Carbon Emission Producers
Source: worldometers.info (2016)

high dependence on coal-based energy and weak industrial supervision (Ministry of Environment and Forestry,
2022). Internationally, companies must be more transparent in disclosing their carbon footprint through Carbon
Emission Disclosre (CED) as an integral part of sustainability reporting. Some developed countries like the UK and
the European Union have required companies to report their carbon emissions in their annual reports. Meanwhile,
in Indonesia, this obligation is still voluntary, with regulations such as the Financial Services Authority (OJK) Re-
gulation No. 51/POJK.03/2017. It has not been fully effective in increasing corporate transparency regarding their
carbon emissions (Otoritas Jasa Keuangan, 2022).

There have been many negative environmental issues related to emissions in Indonesia. An example is that
occurred in West Cikarang in 2022 by PT Kimu Sukses Abadi (PT KSA). The company was deemed to have com-
mitted several environmental violations, such as not having documents and approvals, discharging wastewater as
mixed with rainwater drainage into water bodies, not having a technical permit to meet wastewater quality stan-
dards, storing B3 waste in open areas, and not having a place and technical details for storing B3 waste (Newsroom
Diskominfosantik, 2022). There was also PT SIPP (PT Sawit Inti Prima Perkasa). In 2021-2022 the Living En-
vironmental Service (LHK)reported it in terms of alleged watershed pollution. The pollution was in the form of
waste dumping disposed of directly. The IPAL (Wastewater Treatment Plant) also did not comply with UKL/UPL
(Environmental Management Efforts and Environmental Monitoring Efforts) and did not have a permit for waste
management and B3 waste (Kasih, 2024). Also, the Ministry of Forestry and Environment (KLHK) has released
eleven companies sanctioned for air pollution cases in the Special Region of Jakarta and its surroundings. Four of
them were temporarily suspended.

To understand firm-level drivers of CED, the current study integrates insights from multiple grand theories.
First, stakeholder theory (Freeman, 1984) argues that firms must respond to the interests of all stakeholders, inclu-
ding those concerned with environmental outcomes. Independent commissioners, as part of good governance, can
represent stakeholder voices and enforce accountability. Second, institutional theory (DiMaggio & Powell, 1983)
posits that firms adopt socially legitimized practices in response to regulatory, normative, and mimetic pressures,
which may shape their carbon disclosure behavior. Lastly, organizational dynamics theory (Freeman, 1984) empha-
sizes how firm characteristics, such as age and structural maturity, influence adaptability and strategic implemen-
tation.

Past studies also showed that companies in developing countries have lower levels of CED compared to those
in developed areas. It is due to less pressure from regulators, investors, and the public (He et al., 2013; Singhania &
Bhan, 2024). Previous findings show the average level of CED in Indonesia is also low. Ummah & Setiawan (2021)
studied financial and non-financial companies for the 2015-2019 period and found a CED rate of 47.90 percent.
Wahyuningrum et al. (2025) explained the 23.28 percent CED rate in non-financial companies from 2016-2022.
Next, Meiryani et al. (2023) and Wahyuningrum et al. (2024) showed that the average level of CED in companies
listed on the Indonesia Stock Exchange for the 2016-2020 period is only 20.50 percent and 37.47 percent, respecti-
vely. These figures come from some sectors where the companies have high levels of carbon emissions due to their
business activities that consume a lot of energy.

On the other hand, despite growing research on sustainability strategies, such as green strategy and green
investment, their effectiveness in driving CED remains mixed. Some studies find positive associations (He et al.,
2013; Yu et al., 2020), while others report insignificant effects (Sari & Susanto, 2021; Setiawan et al., 2022). Simi-
larly, governance mechanisms like independent boards have shown inconsistent influence on CED across contexts
(Amaliyah & Solikhah, 2019; Liao et al., 2015).

Based on the inconsistency of the results, firm age emerges as a potentially moderating variable. Older firms
are often assumed to have more stable structures, better reporting systems, and greater exposure to stakeholder
scrutiny, which may enhance the implementation of sustainability strategies and disclosure practices (Andreeva &
Ritala, 2016). However, other studies argue that mature firms may also exhibit inertia or symbolic compliance (Li et
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al., 2023; Mahmood et al., 2018), limiting the actual impact of green strategies on disclosure outcomes. This study
presents novelty by providing new empirical evidence on how organizational characteristics, particularly firm age,
can moderate the relationship between sustainability strategy and carbon emissions disclosure, which is still rarely
discussed in the context of developing countries.

The stakeholder theory proposed by Freeman (1984) underscores that companies do not solely exist to maxi-
mize shareholder wealth, but rather have a broader responsibility to fulfill the interests and expectations of various
stakeholders. These include not only investors and employees, but also regulators, environmental advocates, and
society at large. In the context of heightened environmental awareness and global climate concerns, stakeholders
are placing increasing emphasis on corporate accountability, particularly regarding environmental impacts such
as carbon emissions. As transparency becomes a cornerstone of stakeholder trust, companies are expected to de-
monstrate genuine commitment to sustainability by disclosing their carbon footprints.

One critical governance mechanism that has gained attention in this regard is the role of independent boards
of commissioners. Unlike internal board members, independent commissioners are unaffiliated with the firm’s
executive management, enabling them to carry out their oversight function more objectively. Their independence
allows them to represent external stakeholder interests more effectively, and to challenge management decisions
when environmental transparency is lacking. Consequently, they serve as an institutional safeguard to ensure that
companies comply with stakeholder demands for environmental disclosure. This aligns with the notion of organi-
zational legitimacy, wherein firms seek to maintain alignment with societal expectations through mechanisms of
accountability.

Empirical studies across various jurisdictions reinforce this theoretical perspective. Liao et al. (2015) revealed
that in the United Kingdom, companies with a higher proportion of independent board members were significantly
more likely to engage in carbon emission disclosure, suggesting that board independence enhances environmental
transparency. Similarly, Lahyani (2022) found that French firms with stronger board independence were more in-
clined to voluntarily report their carbon emissions, despite the absence of strict regulatory requirements. In deve-
loping country contexts, Chakraborty & Dey (2023) assert that in the context of developing countries, governance
mechanisms with independent oversight play a significant role in influencing the level and quality of carbon disclos-
ure.

Further support comes from studies conducted in the Indonesian setting and similar developing markets.
For instance, Guenther et al. (2016) emphasized the role of stakeholder expectations in pressuring firms toward
carbon transparency, while Yustina et al. (2024), Ardillah & Rusli (2022), and Solikhah et al. (2020) highlighted
the contribution of independent commissioners in bridging stakeholder demands with managerial actions. These
studies collectively suggest that board independence is a pivotal factor in fostering a culture of accountability and
disclosure, particularly concerning environmental performance.

Based on these theoretical and empirical insights, it is reasonable to hypothesize that companies with a gre-
ater presence of independent commissioners are more likely to engage in carbon emission disclosure. Hence, the
first hypothesis proposed in this study is that the independent board of commissioners has a positive and significant
influence on carbon emission disclosure.

H,: The independent board of commissioners positively influences CED

The green strategy is a managerial approach that integrates environmental considerations into the company’s
overall business strategy. Olson (2008) identifies three core dimensions of this strategy: the role of leadership, the
role of policy, and illustrative actions. These dimensions reflect how a company’s internal commitment to sustai-
nability is translated into concrete practices. Leadership plays a crucial role in embedding environmental values
at the strategic level, while environmental policy refers to the internal rules and systems that support sustainable
operations. Illustrative actions represent measurable initiatives and innovations aimed at minimizing environmental
impact. The consistent application of these dimensions encourages companies not only to affirm their commitment
to sustainability but also to increase their tendency to disclose environmental information, especially that related to
carbon emissions, as a form of accountability to stakeholders.

According to stakeholder theory (Freeman, 1984), a company’s responsibility extends beyond its sharehol-
ders to include all parties affected by its operations, such as regulators, the local community, and investors. Within
this framework, green strategy serves as a bridge between corporate operations and stakeholder expectations for
sustainability and transparency. Companies that actively adopt green strategies tend to show greater motivation to
disclose their environmental impact, including carbon emissions, as a reflection of their ethical and social responsi-
bility. Fernando & Lawrence (2014) emphasize that stakeholder pressure is a key driver that compels companies to
improve the quality of their environmental reporting. Similarly, Darlis et al. (2020) finds a positive correlation bet-
ween green strategy and carbon emission disclosure, indicating that companies pursue such disclosures to maintain
legitimacy and enhance their environmental reputation.

These findings are reinforced by numerous recent studies that highlight the significant link between sustaina-
bility strategy and carbon disclosure. Latip et al. (2022), Haleem et al. (2022), and Kuo & Chen (2013) show that
firms with stronger green strategies are more likely to disclose their carbon emissions, especially under regulatory
pressure and growing social accountability demands. In the Indonesian context, Yuliana & Wedari (2023), Linda
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& Shanti (2022), as well as Ramadhani & Astuti (2023), find that companies implementing sustainability strategies
tend to be more transparent in reporting their carbon emissions. This suggests that the effectiveness of green strategy
depends not only on the internalization of sustainability values but also on a company’s responsiveness to external
pressures. Therefore, green strategy plays a crucial role in improving the quality of carbon emission disclosure,
while simultaneously supporting corporate legitimacy and long-term sustainability.

H,: Green strategy positively influences CED

Green investment reflects a company’s proactive strategy to internalize environmental values into its capital
allocation decisions by funding projects or technologies that minimize ecological harm. Rather than being influen-
ced solely by voluntary idealism, investment is often a response to institutional pressures, including regulatory
mandates, professional norms, and competitive dynamics within the industry. According to Institutional Theory
(DiMaggio & Powell, 1983), organizations operate within a social framework that compels them to adopt structures
and behaviors perceived as legitimate by external institutions. In this context, green investment is not merely an eco-
nomic or ethical choice, but a rational response to coercive pressures from regulators, normative expectations from
environmental standards, and mimetic tendencies to align with practices adopted by peer companies.

As environmental concerns become increasingly institutionalized, companies that fail to demonstrate visible
action on sustainability risk being perceived as lagging or non-compliant. By allocating financial resources to green
projects, firms can signal their alignment with institutional expectations and bolster their credibility in the eyes of
stakeholders. This signaling process naturally extends to carbon emission disclosure (CED), which serves as a for-
mal channel through which companies articulate their environmental performance. Studies by Afni et al. (2018),
Syabilla et al. (2021), and Maharani et al. (2023) consistently show that companies investing in environmental
initiatives are more likely to disclose their carbon emissions, reflecting both a commitment to sustainability and
responsiveness to institutional environments. More recently, Herold et al. (2019) and Li et al. (2018) affirmed that
higher green capital expenditure is positively associated with transparency in carbon reporting, particularly in sec-
tors with rising environmental scrutiny.

Thus, from an institutional perspective, green investment acts as both a means of compliance and a strategic
adaptation to maintain legitimacy in a changing regulatory and social climate. As pressure from governments, in-
dustry associations, and socially conscious investors intensifies, companies are increasingly incentivized to not only
undertake sustainable initiatives but also to disclose them openly through mechanisms such as CED. This reflects
a broader institutional isomorphism, in which organizations converge toward similar sustainability practices and
reporting standards to maintain legitimacy and ensure survival within their operational environments.

H,: Green investment positively influences CED

Resource Dependence Theory, as proposed by Pfeffer & Salancik (1978), highlights the strategic role of the
independent board of commissioners in securing vital external resources for the company. These resources include
legitimacy, broader access to information, and the ability to carry out effective oversight, especially in enhancing
accountability and transparency in environmental reporting. An independent board serves as a vital bridge bet-
ween the company and its external environment. It is instrumental in responding to institutional pressures such
as regulatory demands and public expectations by improving the quality of environmental disclosures, including
Carbon Emission Disclosure (CED) (Li et al., 2023). Companies that establish a strong and independent governan-
ce structure are generally better positioned to maintain legitimacy and public trust amid growing concerns about
sustainability.

The growth of a company is usually accompanied by a strengthening of its organizational structure, ex-
pansion of its experience, and consolidation of its external network, which together enhance the effectiveness of
board oversight. Older firms often face greater scrutiny from stakeholders due to their long-standing presence and
reputation, compelling them to demonstrate more concrete commitments to environmental and social responsibility
(Meiryani et al., 2023). Consequently, mature companies are typically more responsive to external pressures and are
better equipped to deliver high-quality disclosures, particularly regarding carbon emissions. Sembiring (2020) found
that the positive influence of the independent board on corporate social responsibility disclosure becomes more
pronounced in well-established companies. Similarly, Jizi et al. (2014) noted that the effectiveness of independent
commissioners in shaping environmental reporting is strongly influenced by organizational characteristics, inclu-
ding firm age. Therefore, company age may act as a moderating variable that enhances the relationship between the
presence of an independent board and the level of carbon emission disclosure.

H,: Firm age strengthens the influence of an independent board of commissioners on CED

According to Hannan & Freeman (1984) Organizational Ecology Theory, the survival and adaptability of
organizations are determined by structural inertia, age, and their ability to respond to environmental changes. As
organizations mature, they tend to develop more stable structures, routinized decision-making processes, and ac-
cumulated experience, all of which enhance their capacity to manage external pressures, including those related to
environmental sustainability. In this context, the adoption of a green strategy, a company'’s strategic approach to
reducing environmental impact is not implemented in a vacuum but shaped by the organization’s ecological cha-
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racteristics, particularly its age. Older companies, having withstood competitive selection over time, are more likely
to possess the internal capacity and institutional resilience needed to execute sustainability strategies consistently
and transparently.

Green strategy, when embedded in mature organizations, reflects not only a response to stakeholder expecta-
tions but also an evolutionary outcome of organizational learning and adaptation. These firms are typically better
positioned to align their operations with public values and to disclose their carbon emissions systematically as part
of maintaining legitimacy. Their experience in managing complex regulatory environments and stakeholder rela-
tionships contributes to more credible and structured CED practices. Empirical studies support this logic: Kuo &
Chen (2013) found that environmental strategy has a significant effect on carbon disclosure, while Luo et al. (2022)
noted that older firms are more responsive to external environmental pressures due to their governance maturity.
Thus, firm age can strengthen the influence of green strategy on CED, acting as a moderating factor that reinforces
the transparency and accountability of sustainability reporting. This relationship aligns with the ecological perspec-
tive that organizational survivability and legitimacy are shaped through long-term structural adaptation rather than
short-term strategic shifts.

H,: Firm age strengthens the influence of green strategy on CED

The Resource-Based View (RBV) theory, introduced by Barney (1991) , posits that a firm’s ability to secure
and sustain a competitive advantage depends on the uniqueness, rarity, and inimitability of its internal resources and
capabilities. Among these, long-term commitment to environmentally sustainable investments, commonly referred
to as green investment can be viewed as a strategic resource that reflects the firm’s values, vision, and orientation
toward long-term sustainability. Companies that have maintained their presence in the market for a longer period
typically accumulate distinctive organizational competencies, such as deeper managerial experience, financial resi-
lience, and institutionalized governance systems. These attributes enable them not only to allocate funds for green
investment more effectively but also to integrate environmental considerations into their core business strategy in
a way that is systematic, measurable, and well-documented. In this sense, green investment becomes a vehicle for
translating sustainability commitments into measurable environmental performance, especially in the form of tran-
sparent carbon emission disclosure.

Older firms, having developed these internal strengths over time, are often better equipped to manage the
complexities of environmental data collection and reporting. Their experience allows them to implement monito-
ring frameworks, internal controls, and external communication processes that support greater accountability in
disclosing the environmental impacts of their operations. Moreover, firms with a long-standing reputation often
face stronger public scrutiny and possess reputational incentives to signal their environmental responsibility to
stakeholders through detailed and credible disclosure practices. This is supported by empirical research: Maharani
et al. (2023) found that green investment significantly enhances the quality and extent of environmental disclosure,
while Al-Alawi (2023) showed that firm age acts as a contextual factor that amplifies the influence of organizational
attributes on environmental reporting outcomes. Thus, it is logical to conclude that older firms are more likely to
reinforce the relationship between green investment and carbon emission disclosure (CED), as their organizational
maturity and institutional readiness enable them to transform investment actions into transparent, stakeholder-
oriented disclosures.

H,: Firm age strengthens the influence of green investment on CED

RESEARCH METHODS

This research uses a quantitative approach with a hypothesis-testing study design. Data analysis uses Mo-
derated Regression Analysis (MRA), utilizing data from annual reports and sustainability reports of non-financial

Table 1. Sample Selection Process

Sample Criteria Total
Non-financial companies listed on the Indonesia Stock Exchange (IDX) for the period 2021-2024. 800
Non-ﬁnancial companies. not consistently publishing annual reports and sustainability reports presented (721)
in an integrated manner in 2021-2024
Number of sampled companies 79
Years of research 4
Total analysis units (79 companies x 4 years) 316
Analysis units providing required information (75)
Outlier data 37
Final Analysis Units 204

Source: Processed secondary data (2025)
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Table 2. Operational Definition of Research Variables
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No Variable Definition Indicator
1.  Carbon Emission Carbon emission disclosure is a dis- CED = (Total Disclosure Score /
Disclosure (Y) closure related to a company’s CSR Total Maximum Score) x 100%

2. Independent
Commissioner (X)

3. Green Strategy (X,)

4. Green Investment (X,)

regarding environmental pollution
which includes carbon emissions
(Hapsoro & Ambarwati, 2018)

Independent commissioners are indi-
viduals who are not affiliated in any
way, especially with the owner com-
pany (Trufvisa & Ardiyanto, 2019).

Green strategy is a strategy that com-
plements business and operational
strategies, including company assets
that can help companies make deci-
sions that have a positive impact on the
environment (Abidin, 2021).

Green investment is a company’s ef-
fort to preserve the environment and
prevent environmental pollution by

(Bae Choi et al., 2013)

IC = Total Independent Commissioner /
Total Board of Commissioner
(Trufvisa & Ardiyanto, 2019)

GS = (Total Implemented Score /
Total Maximum Score) x 100%
(Olson, 2008)

GI = (Total Environment Cost /
Total Cost) x 100%
(Chen & Ma, 2021)

spending money to achieve good en-
vironmental performance (Syabilla et
al., 2021).

Company age is the length of time a
company has been established and
survived on the Indonesian Stock Ex-
change (BEI) and is able to compete
in the business world (Dewinta &
Setiawan, 2016).

Sources: Previous Research (2025)

AGE = Ln (Total Age)
(Elshabasy, 2018)

5. Company Age (Z)

companies listed on the Indonesia Stock Exchange (IDX) from 2021-2024 with total 800. These companies were
chosen because they have operational activities that directly impact carbon emissions, so their emissions disclosures
are more relevant for analysis. The sampling method is purposive with balanced panel data. It is used so that each
company in the sample has the same number of observations during the research period, thus allowing consistent
comparisons and increasing the validity of the analysis results. It results in 204 analysis units as selected samples.
The analysis process is assisted by E-Views software. Table 1 presents details of the sample selection process. The
research variables adopt the measurements of several previous studies, with the proxies shown in Table 2, while the
research model is presented in Equation 1.

CED=a + p IC+ B,GS + B,GI+p,AGE+p (ICXAGE)+B(GSXAGE)+B, (GIXAGE)+e

RESULTS AND DISCUSSIONS

Table 3 presents the results of the descriptive statistical analysis regarding CED, independent board of com-
missioners, green strategy, green investment, and firm age. The descriptive statistical analysis presented in Table 3
provides an overview of the distribution and central tendencies of the variables used in this study. The mean value
of Carbon Emission Disclosure (CED) is 0.6180, indicating that, on average, companies disclose approximately

Table 3. Results of Descriptive Statistical Test

N Minimum Maximum Mean Std. Deviation
CED 204 0.2222 0.9444 0.6180 0.1516
IC 204 0.2500 0.7500 0.4372 0.1179
GS 204 0.3000 1.0000 0.7382 0.1476
GI 204 0.0000 0.0079 0.0014 0.0020
AGE 204 2.0794 4.2905 3.5054 0.5195
Valid N (listwise) 204

Source: Processed secondary data
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Table 4. Moderated Regression Analysis (MRA)

Variable  Coefficient Std Error  t-Statistic Prob.
C 0.369209 0.061545 5.999014 0.0000
IC 1.443232 0.606937 2.377894 0.0188
GS -0.582239 0.602262 -0.966754 0.3354
GI 116.4215 38.79603 3.000861 0.0032

IC_AGE 0.408647 0.170434 2.397686 0.0179
GS_AGE 0.261097 0.170733 1.529269 0.1286
GI_AGE 35.22008 11.81402 2.981209 0.0034

Source: Processed secondary data (2025)

61.8% of the expected carbon emission information. However, the wide range between the minimum (0.2222) and
maximum (0.9444) values, along with a standard deviation of 0.1516, suggests heterogeneity in disclosure practices
among firms. The Independent Commissioners (IC) variable shows a mean of 0.4372, which reflects that around
43.7% of the board members are independent on average. This is relatively in line with the minimum regulatory
requirements in Indonesia, though the variation (SD = 0.1179) implies differing governance practices across com-
panies.

The Green Strategy (GS) variable exhibits a relatively high average score of 0.7382, indicating that most
firms claim to have implemented a substantial portion of environmentally oriented strategies. Yet, the variation
across firms (SD = 0.1476) reveals room for improvement in uniformly applying sustainability strategies. In cont-
rast, Green Investment (GI) remains significantly low, with a mean of only 0.0014 (or 0.14% of total cost), and a
maximum value of just 0.0079, suggesting that firms are still reluctant or limited in committing substantial financial
resources to environmental investments. Lastly, the firm age (AGE), measured using the natural logarithm, has a
mean of 3.5054, indicating that the average firm age in this study is approximately 33 years. This reflects a mature
sample with varied historical backgrounds, which may influence organizational capacity and institutional responses
to environmental accountability. Collectively, these descriptive results indicate that while some aspects of environ-
mental governance and strategy are relatively developed, financial commitment through green investment remains
a major gap among non-financial companies.

These findings meet the classical assumption test, including normality multicollinearity, autocorrelation, and
heteroscedasticity tests. The normality test was conducted using the one-sample Kolmogorov-Smirnov test, resul-
ting in an Asymp. Sig. result of 0.073, so it can be concluded that the data meets the normality assumption. The
multicollinearity test used the VIF and tolerance values for each variable. All independent variables had VIF values
less than 10.0 and tolerance values greater than 0.1, indicating that all variables were free from multicollinearity
symptoms. The results of the autocorrelation test show a Durbin-Watson (DW) value of 2.020, and a du value of
1.80305 and a 4-du value of 2.19695. Thus, the result obtained is 1.80305 < 2.020 < 2.19695 which indicates that
the regression model in this study has met the requirements to be free from autocorrelation problems. Meanwhile,
the heteroscedasticity test shows that all the significance values of the independent variables exceed 0.05 so that the
regression model is free from heteroscedasticity symptoms and the regression model can be said to be a good model.
The MRA test conducted for this study used the Fixed Effect Model (FEM) as follows in Table 4 and the summary
of hypotheses testig in Table 5.

The Influence of Independent Board of Commissioners on CED

The hypothesis testing results show that the independent board of commissioners significantly and positively
affects CED so the first hypothesis (H,) is accepted. This result is in line with the stakeholder theory. With a high
proportion of independent commissioners, supervision can run more effectively. Therefore, management should
pay more attention to the stakeholders’ needs and expectations, especially regarding carbon impact reporting and
business sustainability. The independent commissioners may act as a governance mechanism that bridges the needs

Table 5. Summary of Hypotheses Testing

Variable Correlation  Coefficient Prob. Conclusion
Independent Commissioners (H,) Positive 1.443232 0.0188 Accepted
Green Strategy (H,) Positive -0.582239 0.3354 Rejected
Green Investment (H.,) Positive 116.4215 0.0032 Accepted
IC_age (H) Strengthening 0.408647 0.0179 Accepted
GS_age (H,) Strengthening 0.261097 0.1286 Rejected
GI_age (H) Strengthening 35.22008 0.0034 Accepted

Source: Processed secondary data (2025)
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of various parties to generate more transparent and reliable carbon reporting. Independent commissioners, as par-
ties without a direct relationship with management, thus have a more objective position in overseeing company
policies, including carbon emissions reporting. Independent commissioners are generally more sensitive to external
pressures, such as investor, community, and regulatory demands, and therefore tend to encourage management to
be more transparent about the environmental impact of business activities. Their presence can strengthen corporate
accountability and ensure that sustainability issues, including carbon emissions disclosure, are not overlooked in
strategic decision-making. The findings support Ardillah & Rusli (2022), Trufvisa & Ardiyanto (2019), Liao et al.
(2015), Jizi et al. (2014), and Astuti & Setiany (2021) who found that an independent board of commissioners can
improve supervision’s quality and positively influences the disclosure of environmental aspects, including carbon
emissions. However, Sari & Susanto (2021), Setiawan et al. (2022), and Amaliyah & Solikhah (2019) found insig-
nificant results.

The Influence of Green Strategy on CED

Hypothesis 2 in this study is rejected. This is because the significance level is higher than 0.05 (Table 5). This
means the green strategy does not affect CED. Green strategy consists of various environmentally friendly policies
and initiatives at the corporate level. It should be able to encourage more transparent CED. However, in some
contexts, this strategy does not always have a significant impact on the level of carbon disclosure. The Legitimacy
Theory (Suchman, 1995) explains that environmental disclosure can be used as a tool to gain or maintain legiti-
macy from stakeholders, but does not guarantee that an environmentally friendly strategy will be fully reflected in
an adequate reporting level. In other words, green strategy is not necessarily followed by the quality or intensity of
carbon disclosure, especially when there is no institutional pressure, mature governance values, or strong monito-
ring mechanisms.

This is due to the gap between formally formulated strategies and actual implementation at the operational
level. Many companies may have developed green strategy documents in response to external pressures, but have
not yet fully integrated them into concrete reporting systems and implementation practices. Furthermore, in deve-
loping countries like Indonesia, stakeholder pressure for environmental disclosure remains relatively weak, so green
strategies tend to be symbolic and do not automatically encourage companies to disclose emissions data transpa-
rently and measurably. This suggests that the existence of a strategy alone is insufficient without a commitment to
implementation and the support of a robust reporting system.

This finding supports Seroka-Stolka, et.al (2020) who found that adopting a green strategy does not signi-
ficantly affect the quality of carbon disclosure, especially when stakeholder pressure is weak. Iatridis (2013) also
reported that in some contexts, companies with a green strategy have not fully internalized the need to fully disclose
carbon information. On the other hand, He et al. (2013) found that a mature environmental strategy can positively
influence carbon disclosure, especially in countries with strong institutional pressure. The effects of a green strategy
are highly contextual and depend on the value system, regulations, and stakeholder expectations.

The Influence of Green Investment on CED

The results in Table 5 show a positive effect of green investment on CED. It means H, is accepted. Green
investment reflects the company’s commitment to sustainable development by allocating resources to environmen-
tally friendly technologies, energy efficiency, and reducing the impact of carbon emissions. Within the framework
of Stakeholder Theory (Freeman, 1984), green investment is a strategic response of companies to meeting the sta-
keholders’ expectations such as investors, consumers, and regulators who demand transparency and environmental
responsibility. This kind of investment does not only show good intentions. It also encourages companies to com-
municate their environmental impacts openly through CED (CED).

The positive influence of green investment on carbon emissions disclosure can be explained by the direct
link between environmental investment and the need for companies to demonstrate accountability for allocated
funds. When companies spend resources on environmentally friendly technologies, energy efficiency, or emissions
management systems, they are encouraged to report their impacts openly to stakeholders as a form of accountability
and proof of sustainability commitment. Furthermore, green investment is generally associated with international
reporting standards or sustainability programs that require information disclosure. Therefore, the larger the invest-
ment, the greater the tendency for companies to systematically disclose emissions data in their annual reports or
sustainability reports.

This conclusion is similar to He et al. (2013) and Monteiro et al. (2021). They showed that companies that in-
crease capital expenditure for green projects have a higher tendency to report detailed carbon emission data for their
accountability and reputational image. Indriastuti & Chariri (2021) also emphasized that green investment plays
a vital role in improving sustainability performance and encouraging more structured carbon reporting, especially
in the energy and manufacturing sectors. However, Dissanayake et al. (2021) and Andrew & Baker (2020) remind
us that without strong governance oversight, such disclosures can be symbolic and do not reflect the company’s
real efforts. Therefore, the success of green investment in encouraging carbon disclosure is highly dependent on the
integration of environmental strategies with an accountable reporting system.
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Hypothesis 4 is statistically accepted (Table 5). It means that the firm age can strengthen the influence of the
independent board of commissioners on CED. The firm age supports the relationship between the effectiveness of
the board of commissioners and CED. This is because more mature companies tend to have more established gover-
nance systems, reporting infrastructure, and stakeholder relationships. The Resource-Based View Theory (Barney,
1991) explains that the firm age reflects the accumulation of organizational resources, including knowledge, repor-
ting processes, and strategic experience that enable the implementation of sustainability practices more effectively.
When an old company has an independent and well-functioning board of commissioners, the influence of board
supervision on CED becomes more significant due to the structural readiness and reporting culture.

Companies that have been operating for longer typically have more established governance systems, more
stable organizational structures, and greater experience in addressing external dynamics, including sustainability
demands. In this context, the presence of independent commissioners will be more optimal in carrying out their
oversight function, supported by a well-established corporate infrastructure and culture. Independent commissi-
oners in older companies also tend to have broader access to the company’s historical information and a more
comprehensive understanding of long-term strategies, making them better able to promote accurate and relevant
carbon emissions reporting. Thus, company age is a factor that strengthens the effectiveness of independent com-
missioners’ role in promoting environmental transparency through CED.

Some recent studies support this view, Ratmono et al. (2021) found that older companies tend to be more
transparent in environmental disclosure because they have a reputation to maintain and stronger stakeholder pressu-
re. Besides, Erin, et al. (2022) showed that the effect of board independence on sustainability disclosure increases
in older and mature companies. In contrast, Sembiring (2020) noted that younger companies often experience limi-
tations in implementing carbon reporting despite having an independent board structure due to a lack of experience
or prioritizing short-term financial aspects. This suggests that firm age can act as an important moderating variable
in the relationship between governance and CED.

The Role of Firm Age in Moderating the Influence of Green Strategy on CED

The results of hypothesis testing in Table 4 and Table 5 show that the fifth hypothesis is rejected due to in-
significance. Green strategy is a strategic step for companies to reduce environmental impacts and increase social
legitimacy through reporting, including CED (CED). However, the effectiveness of a green strategy in encouraging
emission reporting does not always depend on the firm age. Within the framework of Institutional Theory (DiMag-
gio & Powell, 1983), companies do not only act based on economic rationality. They also respond to institutional
pressures from regulations (coercive), professional norms (normative), and dominant industry practices (mimetic).
In this context, older companies tend to have established stable organizational structures, work cultures, and repor-
ting practices. Unfortunately, this stability does not always lead to adaptability. Those established for a long time
often experience institutional isomorphism. It is a tendency to maintain outdated and “safe” practices based on
market or regulator expectations, without making significant innovations in carbon reporting even though they have
adopted a green strategy.

The insignificant moderating role of company age in the relationship between green strategy and carbon
emission disclosure may be due to the fact that an organization’s age does not always reflect its readiness to imple-
ment an environmental strategy effectively. Older companies may have established a strong organizational culture
and bureaucratic processes, but these conditions can actually slow the adoption and implementation of new strate-
gies, including sustainability strategies. Furthermore, without strong external pressure or clear internal impetus, a
company’s green strategy remains merely a formal document with no direct influence on carbon emission reporting
practices. This suggests that company age alone is not sufficient to ensure the effectiveness of a green strategy in
promoting environmental transparency.

Li et al. (2023) and Lutter (2000) found that older companies are slower to respond to external pressure to
report green initiatives due to the more complex process of internalizing sustainability strategies. Mahmood et al.
(2018) also showed that older companies carry out environmental reporting symbolically (greenwashing) to meet
institutional pressures, rather than as a reflection of strategic commitment. Some established organizations show re-
sistance to pressures for more transparent reporting. This is especially true when the green strategy is not supported
by an institutional structure that supports environmental information disclosure. Firm age is not a moderating fac-
tor in the effect of green strategy on CED.

The Role of Firm Age in Moderating the Influence of Green Investment on CED

Tables 3 and 4 show that H is accepted. It means firm age strengthens the influence of green investment on
CED. Resource-Based View (RBV) theory (Barney, 1991) states that companies with a longer life have advantages
in the form of accumulated knowledge, mature organizational processes, and strong supporting infrastructure,
including in environmental investment management. The established experience allows them to channel green
investment more strategically and measurably, which in turn increases the effectiveness of CED. In other words,
well-established companies can better manage the risks and opportunities of environmentally friendly investments
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and make them part of transparent and sustainable governance.

Companies that have been operating for longer periods generally have more experience, reporting systems,
and established organizational structures, enabling them to manage and communicate the impact of their envi-
ronmental investments more effectively. When companies undertake green investments, older companies tend to
have internal mechanisms in place to assess and report the results of those investments, including carbon emissions
disclosure. Furthermore, the long-standing reputations companies have built encourage greater vigilance and trans-
parency in sustainability reporting to maintain public and investor trust. Therefore, a company’s age can strengthen
the relationship between green investment and CED, as its reporting capacity and commitment are more robust
than those of newly established companies.

Yu et al. (2020) showed that long-lived companies have had better preparations to implement sustainability
strategies. It is because they have more complex organizational structures and more established reporting systems.
Similarly, Radaelli & Sitton-Kent (2016) confirmed that experienced companies are more likely to internalize the
value of environmental investments into non-financial reporting processes, including carbon emissions. In contrast,
relatively young companies may have limitations in resources and systems. Even though they make green invest-
ments, the resulting disclosures are not optimal. Therefore, firm age can act as a positive moderating factor that
strengthens the relationship between green investment and CED.

CONCLUSIONS

The research findings conclude with the following points: (1) independent board of commissioners and green
investment have a positive influence on CED; This implies that firms should not only ensure regulatory compliance
regarding board composition, but also enhance the capacity of independent commissioners to understand, evalua-
te, and monitor environmental performance effectively. It also highlights the need for firms to treat environmental
investments as strategic tools for enhancing transparency and stakeholder trust (2) green strategy does not have an
influence on CED; It suggests that environmental strategies must be translated into measurable actions, rather than
remaining symbolic commitments. (3) firm age strengthens the influence of independent board of commissioners
and green investment on CED, but does not moderate the influence of green strategy on CED. It indicates that older
firms, due to their established systems and longer institutional memory, are better positioned to translate sustaina-
bility investments into credible disclosures.

This research has some limitations. First, the research focuses solely on non-financial firms listed on the
Indonesia Stock Exchange, which limits the generalizability of the findings to financial institutions or firms in
other countries. Second, the use of balanced panel data required consistent reporting across all observation years,
resulting in the exclusion of firms with missing data in any given period. This constraint may reduce the overall
sample size and affect the representativeness of the results. Third, carbon disclosure was manually assessed from
annual and sustainability reports, which may introduce subjectivity in the scoring process. Lastly, the study consi-
ders only firm age as a moderating variable, while other external factors, including regulatory pressure and investor
expectations, could also shape the effectiveness of sustainability strategies on disclosure practices. Future research
is encouraged to explore broader sectoral and institutional contexts and to include a wider range of moderating or
mediating variables.

The research authors suggest that companies improve their green strategy to create environmentally friend-
ly and low-emission companies and can increase their level of CED. Investors should also pay attention to green
strategy in companies. A green strategy can increase the percentage of CED and mitigate future risks. Regulators
are expected to strengthen carbon emissions reporting policies by the organizational characteristics, such as compa-
ny age, to be more adaptable and encourage greater transparency. Also, there should be future studies using other
proxies to measure independent boards of commissioners and green investment and add other variables such as
carbon performance, stakeholder pressure, media exposure, and so on.
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