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Abstract: The purpose of this research was to examine the relationship between firm size, corporate
governance, and carbon emission disclosure (CED) in Indonesia, a country with rich natural resources.
This study focused on the mining and agricultural industries to better capture the disclosure behavior
of companies directly engaged in natural resources. Using a sample of 305 firm-year observations of
listed firms in Indonesia spanning from 2011 to 2016, the results show that larger firms and firms with
larger board sizes are more likely to have higher disclosure on CED. We also showed that firms with
a higher percentage of independent commissioners and directors are less likely to disclose information
related to carbon emissions. These findings indicate that a greater number of commissioners and
directors sitting on the board will stimulate a firm’s decision to make a higher number of disclosures
related to carbon emissions. However, the increased percentage of independent commissioners and
directors will cause more conservative disclosure outcomes to the firms. In addition, firms in the
mining industry are more likely to have a higher level of CED relative to firms in the agricultural
industry. These findings remained robust even after we corrected the standard errors.
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1. Introduction

Behind the accelerating pace and success of the world economy, there is the unavoidable adverse
effect of a decrease in environmental quality in line with the rapid growth of industry, carbon retention,
and other greenhouse gases which gradually increase over time [1]. The Intergovernmental Panel on
Climate Change (IPCC)—an institution formed as a result of collaboration between the United Nations
and the World Meteorological Organization—is devoted to dealing with climate change problems.
For the years 1906 to 2005, IPCC has gathered clear evidence that global temperatures have been
increasing by an average of about 0.74 ◦C, with land temperatures higher than the oceans, and in
the last 50 years, the average temperature has doubled compared to the last 100 years [2]. In 2005,
Indonesia was the fourth largest contributor to the world’s per capita emissions after China, the USA,
and the European Union [3]. According to the Ministry of Energy and Mineral Resources (2012),
these emissions are mostly produced from mining and agricultural industry. The mining industry
sector, such as oil, coal, and gas, uses 70% fossil energy from the total energy consumed. The mining
industry is the biggest contributor to carbon emissions in developing countries, including Indonesia.
Without exception, the agricultural industry also has contributed to the high carbon level growth of
a 54% increase in total greenhouse gas (GHG) emissions since the year 2000.

To define the GHG emission totals, this study takes the definition from the World Bank website
in the section of World Developments Indicators that expresses GHG totals in CO2 equivalent using
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the GWP100 metric of the Second Assessment Report of the IPCC. However, total greenhouse gas
emissions in kt of CO2 equivalent are from the composition of CO2 totals obtained from biomass
burning and all anthropogenic CH4 sources, N2O sources, and also F-gases (HFCs, PFCs, and SF6).
This is leading to an increase in the Earth’s surface temperature, and to related effects on the climate
and sea level.

Carbon dioxide (CO2) makes up the largest share of the greenhouse gases contributing to global
warming and climate change. Emissions of CO2 come from burning oil, coal, and gas for energy
use, burning wood and waste materials, and from industrial processes such as cement production.
Data for carbon dioxide emissions include gases from fossil fuel combustion and cement manufacture,
but exclude emissions from land use, such as deforestation. The burning of carbon-based fuels since the
industrial revolution has rapidly increased concentrations of atmospheric carbon dioxide, increasing
the rate of global warming and causing anthropogenic climate change. It is also a major source of ocean
acidification, since it dissolves in water to form carbonic acid. This phenomenon leads to an increase in
the Earth’s surface temperature and to related effects on the climate and rises in sea level [4].

Due to the damaging effect on the environment, people from diverse professions, such as scientists,
politicians, and business leaders have become concerned about the worsening gradual condition of the
Earth and effect of global warming. The Kyoto Protocol—an environmental agreement, agreed upon and
signed by the world leaders in 1997 and also by many of the parties to the United Nations Framework
Convention on Climate Change (UNFCCC)—is working towards curbing CO2 emissions globally.

Figure 1 below is obtained from the World Development Indicators issued by the World Bank and
shows the trend of Indonesia’s CO2 emissions (metric tons per capita), provided from the years 1960
until 2014. From 1970, CO2 emissions in Indonesia increased year by year. They reached a peak in
the year 2012, but the trend has shown a decline since around 2013. The World Resources Institute
(WRI) official website states that, in 2014, Indonesia’s rank as the world largest contributor country to
carbon emissions has plunged to the 6th place after the United States, the European Union, China,
India, and Russia, better than in 2005, when Indonesia ranked 4th as the largest contributor to the
world’s per capita emissions after China, the USA, and the European Union.
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Figure 1. Indonesia’s CO2 emissions (metric tons per capita). Source: World Development
Indicators—data.worldbank.org.

The declining trend is probably caused by the government’s increasing urge to reduce carbon
emissions by encouraging companies engaged in the industries with the highest contributions of carbon
emissions to intensify their carbon emission management practices and disclose carbon emissions
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to the public. This urge is a form of realization for Indonesia as one of the countries that signed the
Kyoto Protocol, and can be seen in the legislation that has been made, namely Law No. 17 in the year
2004 in which Indonesia ratified the Kyoto Protocol, which contained an agreement to reduce GHG
(greenhouse gases) emission on a global scale. There are also other regulations that encourage GHG
emission reduction, i.e., (1) Law No. 6, year 1994, wherein Indonesia ratified the convention on climate
change; (2) Law No. 32, year 2009, concerning environmental protection and management; (3) Law No.
31, year 2009, concerning protection and management of the environment; (4) Presidential Regulation
No. 61, year 2011, concerning the national action plan for the reduction of greenhouse gases, in which
it was also stated that companies should participate in efforts to reduce GHGs; and (5) Presidential
Regulation No. 71 year 2011 concerning the implementation of national greenhouse gas inventories.

Indonesia’s commitment was also shown by President Susilo Bambang Yudhoyono in his address
to state leaders at the G-20 meeting in Pittsburgh, United States, 25 September 2009, in which he stated
that Indonesia is voluntarily committed to reducing greenhouse gas (GHG) emissions by 26% by
2020 from Business as Usual (BAU) level by its own efforts, and reaching 41% if it gets international
support [5–7]. This commitment was conveyed mainly because Indonesia was determined to implement
sustainable development as stated in the national development plan. The 2010–2014 Medium Term
Development Plan states that sustainable development is mainstreaming, which means that every sector
must implement sustainable development into policies and programs. The President’s commitment
then becomes an important source of momentum to emphasize sectoral targets and programs that
contribute to reducing emissions. With the commitment to reducing GHG emissions, Indonesia hopes
that its voluntary action will drive other countries, especially developing countries, to reduce global
GHG emissions. As a result, firms in given industries that are conducive to generating CO2 emissions
in their processes are now strongly encouraged to reduce and disclose carbon dioxide emissions to the
public as part of the government’s sustainable development commitment.

Responding to this issue, this research paper will examine the factors that support the firms to
disclose their carbon emissions. We used a sample of 305 firms listed on the Indonesian Stock Exchange
(IDX) from the years 2011 to 2016. Those 305 firms were active in the sectors of Mining and Agricultural
industry, both of which massively contribute to carbon emissions. This research is an extension of the
research conducted by Gonzalez-Gonzalez and Zamora Ramirez (2016) entitled “Voluntary carbon
disclosure by Spanish companies: an empirical analysis.” The difference between these studies has
several points.

First, the research sample used in the Gonzalez-Gonzalez and Zamora Ramirez (2016) study was 48
companies in Spain registered in the FT500, DJSI, IBEX35 index [8], while this study specifically focuses
on mining and agricultural companies, numbering 305 firms listed on the Indonesian Stock Exchange
(IDX) from the years 2011 to 2016. We chose to focus on those industries as they are categorized as
industry sectors in Indonesia that are sensitive to environmental issues, largely in carbon emissions.

Secondly, the research period used by Gonzalez-Gonzalez and Zamora Ramirez (2016) began in
2015 [8], whereas this research period runs from 2011 to 2016. The reason for the selection of the year
period is that the latest regulation was made in 2011, namely, Presidential Regulation No. 71 year 2011,
concerning the implementation of national greenhouse gas inventories. Additionally, as we can see in
Figure 1, Indonesia reached a higher level of CO2 emissions in the year 2012, but then the trend starts
to show a decline in the next year; however, the tail of the graph in 2014 seems to indicate that the
decline will occur gradually in the following year. Hence, we added the next two years, as we believe
that there will be a decline throughout 2016. Therefore, we presume the years 2011–2016 to be the
impactful period of transition.

Third, the research conducted by Gonzalez-Gonzalez and Zamora Ramirez (2016) used variables
of social pressure (firm size), market pressure (leverage), and pressure of the interests of shareholders
(registered in the FT500, DJSI, IBEX35 index) [8]. Based on the background of the problem above,
we are interested in conducting research that aims to determine the influence of the firm size, corporate
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governance structure, and industry characteristics on carbon emission disclosure in the mining and
agricultural companies listed on the Indonesian Stock Exchange (IDX) for the period of 2011 to 2016.

The compelling issue that this study provides is the prediction about board independence in
voluntary carbon emission disclosures. Prior studies have mainly expected that having an independent
board would positively influence and encourage carbon emission disclosure to a higher level. This study
adds new evidence to the literature, as we document that the influence of having a greater proportion
of independence is not always significantly positive on voluntary disclosure. On the contrary, it can be
significantly negative, depending on industry sector and the corporate governance behavior of that
particular country. Therefore, our results can inform policymakers about the capture of the mining
and agricultural industries in Indonesia in terms of complying with the government’s sustainable
development policies and program to reduce and disclose carbon emissions.

The remainder of this study is structured as follows: Section 2 develops the research hypotheses;
Section 3 describes the sample and variables, along with the methodology; Section 4 specifies the
empirical models and presents the main results; Section 5 summarizes the study and presents
concluding remarks.

2. Theoretical Background and Hypothesis Development

2.1. Theoretical Background

Stakeholders, particularly investors, should take a look at information on firms’ pollution
performance (i.e., pollution reduction policies and strategies). It is expected that those investors
are able to properly assess and review the operating and market performance of the pertinent
firms. As a consequence, it is critical that firms are strongly suggested to disclose reliable
and comprehensive pollution-related information, for instance, their pollution-related activities,
pollution-related expenditures, strategies, and goals to reduce pollution, and future plans to deal
with the problem. Some countries have established and developed mandatory pollution disclosure
requirements in some form or another. However, most countries urge disclosure of pollution information
voluntarily. It is propounded that voluntary pollution disclosure will convey good intentions in market
economies. Furthermore, it will facilitate the investors’ reaching investment decisions. Additionally,
company managers should be prompted to disclose pollution information on a voluntary basis to
convey positive signals on the firm’s future performance. Additionally, the disclosure may show that
the firms take their social and pollution responsibility seriously, as well generating a positive image
among consumers [9].

Carbon emissions disclosure in Indonesia remains a voluntary disclosure. Nevertheless, companies
that carry out carbon emissions disclosures have several considerations, including gaining conformity
from stakeholders and contriving threats, particularly for those companies who produce greenhouse
gases, such as increase in operating costs, decrease in demand, reputational risk, legal proceedings,
fines, and penalties [10–13]. Therefore, the appropriate approach for those intentions is the stakeholder
theory. Moreover, these firms are also seeking an equilibrium between economic, environmental, social,
and legal requirements, as Indonesia’s government has set some regulations that raise the required
commitment to reducing GHGs. This corresponds to the approach of boosted legitimacy; companies
can become more legitimate as they gain more attention in terms of societal norms and social values by
participating in the government appeals.

2.1.1. Stakeholder Theory

Stakeholder theory takes the perspective that a company is not an entity that is merely efficacious
for its own interest; the company must also provide benefits to its stakeholders. The company will
look for various ways that it can seek satisfaction for its stakeholders when contributing to economic
resources that are important to the company, as the going concern of the company is dependent on the
stakeholders. The disclosure of carbon emissions is a form of communication between the company
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and its stakeholders to garner support. With disclosure, the company is trying to show its social
responsibility to the stakeholders [14].

2.1.2. Legitimacy Theory

In legitimacy theory, there is a relationship between the company and the community, which is
regulated by the government. The important thing about legitimacy theory for organizations is the
limitation of the norms and social values by the company desiring to convince groups of people
that they are paying attention to the environment. This theory is able to explain the motivation
behind environmental disclosures by an organization. Environmental disclosure is corporate social
responsibility in an effort to obtain legitimacy from social community groups where the company is
established, and an attempt to maximize the company’s financial assets in the long run. The legitimacy
that the company wants from the community groups is that the company’s operating activities are seen
to be in accordance with the community’s norms and values based on the applicable provisions [15].
Thus, the company can get more attention in terms of a society’s norms and social values, which is
expected to make the company more legitimate.

2.2. Hypothesis Development

The first institutional environmental indicator that we examined was the firm size. Firm size
is associated with the total assets of firms, which portray the firms’ resources. Firm size also
moderates customer integration, business performance, and operational performance, which depicts
the company’s capability [16]. Some studies have indicated that firm size also influences environmental
disclosure level. Aguilar-Fernández and Otegi-Olaso (2018), who obtained a sample from the database
of companies complying with the Global Reporting Initiative (GRI), found that firm size has positive
value in sustainability inclusion. Greater sustainability value can be found in larger firms, and such
firms tend to deliver more environmental metrics in their annual report [17]. The larger firms are more
likely to be exposed to larger markets and the broad range of pressure by stakeholders that demands
they gain more prestige in regard to contemporary social needs. These firms also have more resources
and tend to invest more in different forms of environmental disclosure, such as socio-environmental
accounting systems, fair trade certifications, and better working conditions, as well as to attract
powerful environmental stakeholders [18–24].

On the contrary, small firms’ budgets are mostly insufficient to perform such environmental
activities, as such, likely undermining their intention to provide environmental disclosure to the
stakeholders. This is in line with the study done by Badulescu et al. (2018), who found that there is no
significant influence on the socially responsible environmental actions on the firm size and even age
of small and medium-size enterprises (SMEs) in developing countries [25]. SMEs have a particular
tendency in terms of reduction of financial distress risk to engage in socially responsible actions [26].
Thus, we predict that the larger firms will have more chances and intention to conduct carbon emission
disclosure at a much more appropriate level than small firms.

Hypothesis 1: Larger firms will have a higher level of carbon emission disclosure.

The second institutional environmental indicator is corporate governance, which discusses
the size and composition of the corporate board. The board size indicates the commitment of the
corporate board to disclosing carbon emissions. Kassinis and Vafeas (2002) determined that firms
that are susceptible to being prosecuted for environmental violations will benefit from having a larger
board size [27]. Firms with a larger board will have the opportunity for recruit more skillful and
knowledgeable directors, as they need more advice [28,29]. De Villiers et al. (2011) showed that
environmental performance is higher in firms that have larger boards; meaning that there will be
a larger representation of active CEOs and more legal experts on board [30]. These directors are
capable of managing environmental issues better, as they will have a more extensive perspective
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of the long-term benefits that the company will gain from a transparent environmental disclosure.
Larger boards are more likely to allocate critical financial resources to pursuing more environmental
initiatives. The advantageousness of larger board size is also shown in Yanto et al. (2017) who
found that carbon emission disclosure (CED) is positively influenced by board size. Board size is
also an important determinant of PROPER rating—Corporate Performance Evaluation Program—a
program that is effective in ameliorating companies’ transparency in managing carbon emissions [31].
As such, we propose the hypothesis that larger board size is much more likely to produce a greater
level of carbon emission disclosure.

Hypothesis 2a: Firms with a larger board size will have a higher level of carbon emission disclosure.

Simultaneously, vast prior studies have determined a positive relationship between board
independence and levels of environmental disclosure, as the presence of independent board members
in a corporate board can mitigate agency conflict and result in better monitoring, which leads to better
management. Notwithstanding, the advantages of having an independent board can be also effectively
gained if there is the participation of institutional investors in corporate ownership, as they can
increase firm value and make monitoring activities more effective—improving corporate governance
practices—and have a positive influence on voluntary disclosure [32–36]. Unfortunately, in Indonesia,
the presence of institutional ownership is relatively weaker than in other countries, even though
there is a higher level of ownership concentration [37]; thus, institutional ownership is unable to play
an important role in improving corporate governance practice. This was shown by Baysinger and
Butler (1985), who found that boards with a higher proportion of independent commissioners and
directors may lead to excessive monitoring [38]. Goodstein et al. (1994) also found that having a greater
proportion of independent board members can prevent the firm from engaging in strategic actions [39].
Eng and Mak (2003), whose research subject was firms listed on the Stock Exchange of Singapore (SES),
sought to determine the impact of ownership structure and board composition on voluntary disclosure.
They reported that aggregate voluntary disclosure and the proportion of independent board members
are negatively associated. This is possibly because outside directors in Singapore are mostly elected
by the blockholders to represent their interests and are able to acquire information directly, rather
than through public disclosure. They found that independent directors in Singapore play a more
substitutive role than a complementary role to voluntary disclosure [40].

Therefore, looking at Indonesia’s board conservatism behavior and supported by some contrasting
research results, we foresee that firms in the mining and agricultural sectors in Indonesia who
have greater representation of independent board members will be less likely to disclose their
carbon emissions.

Hypothesis 2b: Firms with a greater percentage of independent board members will have lower levels of carbon
emission disclosure.

The third institutional environmental indicator in our research is the industry
characteristic—specifically firms in the mining industry. This variable is considered as its number
in our sample was double that of firms in the agricultural industry (see Table 1). When raising
the issue of carbon emission disclosures, there will clearly therefore be an emphasis on firms in the
mining industry. Mining industries such as oil, coal, and gas are the biggest contributors to carbon
emissions in developing countries, especially in Indonesia, which was in 2005 ranked fourth and in
2014 ranked sixth in the world’s largest per capita contributors to emissions after China, the USA,
and the European Union [3,41]. For this reason, firms in the mining industry are strongly suggested
to implement carbon management practices, such as adopting clean technologies as an integral part
of the process and disclosing their carbon emissions in an annual report [6,7,42,43]. This suggestion
appeared as the Indonesian government signed various international environmental agreements in
regard to the global warming effect. As a consequence, firms in the industries that are sensitive to
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environmental issues do not have any choice other than to try to comply with the voluntary carbon
emission disclosure—this is also partly in response to greater scrutiny by powerful stakeholders
who are aware of the environmental issues [23,44–47]. Bob Kamandanu, President Director of PT.
Berau Coal, even admitted that all companies engaged in the mining sector wish to ensure they do not
develop a bad reputation in society and among stakeholders [48]. Consistent with Brown (2011), there is
great pressure to disclose carbon emissions to avoid negative perceptions by outside stakeholders [49].
Hence, we firmly believe that the mining industry will disclose its carbon emissions at a higher level.

Hypothesis 3: Firms in the mining industry will have a higher level of carbon emission disclosure.

3. Data and Research Methodology

In this study, we used all firms from mining and agricultural industries that were listed on
the Indonesia Stock Exchange (IDX) spanning the period 2011 to 2016 as our sample. We required
no missing data for all variables used in this study. Our final sample consisted of 305 firm-year
observations. Table 1 presents the distribution of samples by year for both the mining and agricultural
industries. It shows that, for the period 2011 to 2016 in Indonesia, the number of firms operating in the
mining industry was greater than the number of firms in the agricultural industry.

Table 1. Firm distribution (N = 305).

Year Total Mining Agricultural

N # % # %

2011 44 33 75% 11 25%
2012 51 36 70.59% 15 29.41%
2013 52 36 69.23% 16 30.77%
2014 53 36 67.92% 17 32.08%
2015 52 36 69.23% 16 30.77%
2016 53 37 69.81% 16 30.19%
Total 305 214 70.16% 91 29.84%

To test the hypotheses, we employed several univariate and multivariate analysis methods.
We used descriptive statistics to present the basic information related to each variable in this study.
For univariate analysis, we employed a correlation matrix (Pearson correlation) to examine the
relationship between each variable. With regard to multivariate analysis, we used ordinary least
squared (OLS) regression and applied correct standard error to deal with the heteroscedasticity issue.
We employed three regression equations as follows:

To test the relationship between firm size and CED:

CEDt = α+ β1FIRMSIZEt + β2PROFITt + β3LEVERAGEt + YEAR FIXED EFFECTS + ε (1)

To test the relationship between corporate governance structure and CED:

CEDt = α+ β1BOARDSIZE + β2%INDCOMt + β3%INDDIRt + β4FIRMSIZEt

+ β5PROFITt + β6LEVERAGEt + YEAR FIXED EFFECTS + ε
(2)

To test the relationship between industry and CED:

CEDt = α+ β1MININGt + β2BOARDSIZE + β3%INDCOMt + β4%INDDIRt

+ β5FIRMSIZEt + β6PROFITt + β7LEVERAGEt

+ YEAR FIXED EFFECTS + ε
(3)

Our dependent variable was carbon emissions disclosure (CED). We hand-collected this data
from the annual and sustainability reports. We followed Choi et al. (2013) in using a content analysis
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approach to construct this variable. Choi et al. (2013) developed some checklists given by the
CDP (Carbon Disclosure Project) which were provided in the form of information request sheet.
The information request sheet was used to determine how high or low the voluntary disclosures
related to climate change and carbon emissions are carried out by the company were. There were five
broad categories in determining the level of carbon emissions disclosure, namely: climate change (CC),
greenhouse gas (GHG), energy consumption (EC), reduction and cost (RC), and accountability of cost
and carbon emissions (ACC) [50]. Each category included several items. There were 18 total items.
The checklists are available in Table A1.

We employed three interesting (independent) variables in this study. Our first interesting variable
was firm size (FIRMSIZE). Firm size describes the number of assets owned by a company, which can
be in the form of financial and non-financial assets. The independent variable in this study was
the company size, which was calculated using natural logarithms (ln); because the total value of
a company’s assets might have a value of millions or even billions of rupiahs, the total value requires
simplification by converting it into logarithms.

The second independent variable was corporate governance structures. We addressed two
issues on governance, firstly the size of the board of directors (BOARDSIZE), and second the level of
independence (%INDDIR and %INDCOM). The BOARDSIZE is the total number of both directors and
commissioners on the board. The %INDDIR is the number of independent directors divided by the
total number of directors in the board. The %INDCOM is the number of independent commissioners
divided by total number of commissioners on the board. In addition, we also constructed a dummy
variable (MINING) to differentiate between firms in the mining and agricultural industry. MINING
was defined 1 if the firm belonged to the mining industry, otherwise it was 0.

In addition, we controlled for leverage (LEVERAGE) and profitability (PROFIT) for the regression
analysis. LEVERAGE is the ratio between total liabilities and total assets, which indicates the percentage
of the creditors’ funds used to finance company assets [50]. Leverage is a measurement of financial
ratios calculated as total debt divided by total assets. Leverage is represented by a percentage. PROFIT
is information related to financial performance [50]. The greater the company’s profit, the stronger the
company’s ability to generate earnings. Profitability can be measured by a variety of sizes, e.g., ROA,
ROE, ROI, NPM (net profit margin). The pertinent formula in this study is measured using ROA.

4. Results and Analysis

Table 2 presents the descriptive statistics for all variables in this study. For CED, some firms did not
disclose any information related to carbon emissions. The maximum score for disclosure was 17 out of 18
criteria. The maximum number of the board was 20 persons (directors and commissioners). The median
of %INDCOM was 0.333, or, 33% of the commissioners were independent (median). The maximum
value of %INDDIR was 0.667, or, the maximum percentage of independent commissioners was 67%.
From this table, we can see that 70.2% of the observations were in the mining industry.

Table 2. Descriptive statistics of research variables (N = 305).

Variables Mean Minimum P25 P50 P75 Maximum

CED 3.089 0.000 0.000 0.000 0.000 17.000
BOARDSIZE 9.610 4.000 7.000 10.000 12.000 20.000
%INDCOM 0.374 0.000 0.333 0.333 0.500 0.667
%INDDIR 0.098 0.000 0.000 0.000 0.200 0.667
MINING 0.702 0.000 0.000 1.000 1.000 1.000

FIRMSIZE 22.204 15.993 21.295 22.230 23.396 25.196
PROFIT 2.384 −70.470 −1.420 2.560 8.210 45.730

LEVERAGE 0.492 0.006 0.313 0.471 0.646 2.998

Table 3 presents the Pearson correlation matrix for all variables in this study. FIRMSIZE had
a positive and significant correlation to the CED. In other words, larger firms will disclose more
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on carbon emissions. The coefficient of BOARDSIZE was 0.384 and significant at the 1% level.
This indicates that firms with a larger number of people on their boards will have a higher level of
carbon emissions disclosure (CED). Interestingly, both %INDDIR and %INDCOM had negative and
positive correlations to CED. These indicate that a lower percentage of both independent directors
and commissioners will have a higher level of carbon emissions disclosure. In addition, based on
correlation matrix results, there were no significant correlations between MINING and CED. Table 4
displays the mean difference between firms in the mining and agricultural industries. The finding
shows that there was no significant difference in CED between the firms in these groups. Moreover,
firms in the agricultural industry tended to have a larger number of people on their boards and more
profitability than firms from the mining industry.

Table 3. Pearson’s test correlation of research variables (N = 305).

Variables [1] [2] [3] [4] [5] [6] [7]

[1] CED 1.000
[2] BOARDSIZE 0.384 *** 1.000

(0.000)
[3] %INDCOM −0.185 *** −0.085 1.000

(0.001) (0.140)
[4] %INDDIR −0.196 ***

−0.218 *** 0.219 *** 1.000
(0.001) (0.000) (0.000)

[5] MINING 0.076 −0.178 *** −0.023 0.004 1.000
(0.185) (0.002) (0.693) (0.944)

[6] FIRMSIZE 0.472 *** 0.564 *** 0.015 −0.105 *
−0.160 *** 1.000

(0.000) (0.000) (0.798) (0.066) (0.005)
[7] PROFIT 0.137 ** 0.174 *** −0.069 −0.105 * −0.054 0.104 * 1.000

(0.017) (0.002) (0.228) (0.067) (0.347) (0.069)
[8] LEVERAGE −0.026 0.040 0.023 0.034 0.052 0.108 *

−0.357 ***

(0.645) (0.483) (0.684) (0.558) (0.370) (0.061) (0.000)

Significance level * 10% ** 5% *** 1%.

Table 4. Firms’ characteristics between mining and agricultural firms (N = 305).

Variables Mining Firms Agricultural Firms Coef. t-Value

CED 3.397 2.363 1.035 1.328
BOARDSIZE 9.271 10.407 −1.136 *** −3.140
PINDCOM 0.372 0.379 −0.007 −0.395
PINDDIR 0.098 0.097 0.001 0.071
FIRMSIZE 22.050 22.568 −0.518 *** −2.815

PROFITABILITY 1.963 3.376 −1.413 −0.942
LEVERAGE 0.502 0.469 0.032 0.898

Significance level: 10%; * 5%; *** 1%.

Table 5 presents the results of the regression for firm size (FIRMSIZE), corporate governance
(BOARDSIZE, %INDDIR, and %INDCOM), and industry (MINING) to carbon emissions disclosure
(CED). We controlled for fraction of debt to equity (LEVERAGE), profitability (PROFIT), and year-fixed
effects in all specifications in this table. In specifications 1 and 2, we examined the relationship between
firm size and the level of carbon emission disclosure. Based on prior findings, we predicted that
firms with higher sizes would have a positive association to carbon emissions disclosure. In the first
specification, we tested the first hypothesis using ordinary least square (OLS) regression. We found that
the coefficient of FIRMSIZE was 2.238 and significant to the 1% level (t = 9.38). This finding indicates
that firms with higher size are more likely to have a higher level of carbon emissions disclosure.
This finding was robust even after we corrected the standard error in specification 2.
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Table 5. Results of regression of firm size, corporate governance, and industry on carbon
emissions disclosure.

Variables Predicted Carbon Emissions Disclosure (CED)

Sign (1) (2) (3) (4) (5) (6)

MINING + 2.370 *** 2.384 ***

(3.53) (3.53)
BOARDSIZE + 0.212 * 0.223 * 0.261 ** 0.273 **

(1.67) (1.76) (2.09) (2.19)
%INDCOM – −7.250 ***

−7.690 ***
−7.001 ***

−7.444 ***

(−3.18) (−3.35) (−3.26) (−3.42)
%INDDIR – −3.864 *

−5.052 **
−3.568 *

−4.819 **

(−1.94) (−2.30) (−1.78) (−2.20)
FIRMSIZE + 2.238 *** 2.244 *** 1.954 *** 1.879 *** 2.031 *** 1.953 ***

(9.38) (9.47) (7.45) (7.07) (7.97) (7.51)
PROFIT + 0.025 0.020 0.008 0.016 0.008 0.016

(1.04) (0.85) (0.32) (0.63) (0.32) (0.65)
LEVERAGE – −3.709 ***

−3.875 ***
−3.369 **

−3.176 **
−3.709 ***

−3.505 ***

(−2.67) (−2.98) (−2.52) (−2.39) (−2.76) (−2.61)
CONSTANT −44.914 ***

−44.900 ***
−37.659 ***

−36.342 ***
−41.474 ***

−40.164 ***

(−9.08) (−9.00) (−7.61) (−7.23) (−8.48) (−8.04)

Year-dummies Included Included Included Included Included Included
Robust SE No Yes No Yes No Yes

r2 0.260 0.262 0.306 0.312 0.335 0.342
N 315 315 305 305 305 305

t statistics in parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01

In specifications 3 and 4, we tested whether corporate governance had a significant impact on
CED. We employed two issues of governance, namely the size of the board and the percentage of
independent directors (or commissioners), to better capture of the relationship between corporate
governance structures and emission disclosure. To examine hypothesis 2a, we used the total number
of directors and commissioners as a proxy for board size. We predicted that a larger board would lead
companies to disclose more on carbon emissions. As shown in Table 5, specification 3, the coefficient
of BOARDSIZE was 0.212 and was significant to the 10% level (t = 1.67). This shows that firms with
larger board size are more likely to disclose more information related to carbon emissions.

In the second issue for governance, we examined whether the level of independence of the
commissioners and directors affects the CED or not. We used the percentage of the number of
independent commissioners and directors, scaled by the size of the boards. Interestingly, we found
that the coefficients of %INDCOM and %INDDIR were −7.250 and −3.864, respectively. Both proxies
were significant, to the 1 and 10% level, respectively. These results indicate that firms with a higher
percentage of independent commissioners and directors are less likely to disclose information on carbon
emissions. These findings imply that independent boards are more conservative when it comes to
disclosing carbon-emission-related information to the stakeholders. Overall, those governance proxies
increased the explanatory power of the research model by around 5% from the basic model. We found
similar results (hypotheses 2a and 2b) even after we corrected the standard error (specification 4).

In addition, we examined whether the industry characteristic affected the firms’ disclosure of
carbon emissions behavior. We added one dummy variable (MINING) to the model to capture
whether firms in the mining industry have a different pattern of CED than firms in the agricultural
industry. Since the mining industry has a higher scale and probability of producing carbon emissions,
we predicted that firms in the mining industry would disclose more information on carbon emissions.
In this study, we have not discussed whether disclosure is due to stakeholders’ pressure or voluntarily
provided by the firms. We found that the coefficient of MINING was 2.370 and was significant to the
1% level (t = 3.53). This finding indicates that firms in the mining industry are likely to disclose more
information related to carbon emissions. The finding was also robust after we corrected standard error.
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Overall, industry information increased the explanatory power by around 8% (R-squared from 26.2%
to 34.2%) compared to the basic regression model (specification 1).

5. Conclusions and Suggestions

Indonesia’s 2010–2014 Medium Term Development Plan aims to achieve sustainable development
for reducing carbon emissions, thus, every industry sector must implement sustainable development
into their policies and programs, such as voluntary action to reduce global GHG emissions.
Our contribution to the literature is that we have examined how the influence of firm size, corporate
governance structure, and industry characteristics affect the level of voluntary carbon emission
disclosure in response to Indonesia’s commitment to the program of emission reduction.

Based on the results and analysis in Section 4, we find that the relationship between disclosure of
carbon emissions and firm size has a positive and significant effect on the carbon emissions disclosure.
In accordance with the legitimacy theory, larger firms are very vulnerable to higher pressure from the
community and stakeholders, so they have a greater tendency to perform a higher level of carbon
emissions disclosure to make the firms seem more legitimate in accordance with norms and values,
based on applicable provisions regulated by the government.

Furthermore, larger firms make it possible to establish a larger board size; as we discovered,
a larger board size has a positive impact on carbon emission disclosure, which is executed at a higher
level. A larger board size enables firms to have a broad commissioners and directors’ way of thinking,
as they seek to attain transparency to their stakeholders. This finding is also in conformity with
stakeholder theory, which says that the company will seek satisfaction for its stakeholders when it
contributes to economic resources that are important to the company, as the going concern of the
company is dependent on the stakeholders.

However, still adrift on the corporate governance structure, we got an interesting result that is
in contrast to most prior studies. Interestingly, we found that corporate boards whose independent
board percentage was greater are somehow less likely to disclose more information on carbon
emissions. As the situation stands in Indonesia, independent boards are more conservative on
disclosing carbon-emission-related information to their stakeholders, and there is a lack of institutional
ownership in Indonesia to improve corporate governance practices. Lastly, we found that that firms
in the mining industry are more likely to disclose more information related to carbon emissions.
We acknowledge that carbon emissions disclosures in this study are based on the authors’ own
observations, and it is not yet known whether there really is a reduction of carbon in the companies’
activities. Examining the actual carbon emission reduction of the firms will extend the knowledge of
the existing literature.
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Appendix A

Table A1. Checklist carbon emission disclosure information.

Category Items Notes

1. Climate Change (CC):
Risks and Opportunities

CC1 Assessment/Description of risks (regulations, both special and general) relating to
climate change and actions seized or to be seized as a risk management step.

CC2 Assessment/Description of financial, business, and opportunities implications for
climate change both now and in the future.
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Table A1. Cont.

Category Items Notes

2. Greenhouse Gases (GHG): Accounting
for Greenhouse Gas Emissions

GHG1 Describe the methods utilized in calculating greenhouse gas (GHG) emissions.

GHG2 Continuity of external verification of the quantity of greenhouse gas
(GHG) emissions.

GHG3 Total greenhouse gas emissions—metric tons of CO2—that are produced.

GHG4 Disclosure of scope 1, 2 and 3 directly on greenhouse gas emissions.

GHG5 Disclosure of the greenhouse gas emissions that come from resources (e.g.,
electricity, coal).

GHG6 Disclosure of greenhouse gas emissions that come from the facilities or
segment level.

GHG7 Comparison of greenhouse gas emissions with the prior year.

3. Energy Consumption (EC)

EC1 Total energy devoured.

EC2 The quantity of energy used that comes from renewable resources.

EC3 Disclosures based on type, facility, or segment.

4. Reduction and Cost (RC)

RC1 Explain the planning or strategies in reducing greenhouse gas emissions.

RC2 Specifications of the level of reduction of greenhouse gas emissions and the targets
per year.

RC3 Emission reductions and costs are borne or to be provided.

RC4 Costs of future emissions included in capital planning.

5. Accountability of Cost and Carbon
Emission (ACC)

ACC1 Indications where the board of the committee or executive body has responsibility
for activities concomitant to climate change.

ACC2 Describe the mechanism made by the board or other executive bodies by reviewing
the sustainability of the company concerning climate change.
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