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Abstract This research highlights the importance of global climate change issues and how
carbon emissions  impact  both  the  environment  and  a  company's  public  image.  Within  the
Triple Bottom Line (TBL) framework, which includes environmental, social,  and economic
dimensions, this study aims to analyze the factors influencing carbon emissions disclosure by
energy companies, particularly in Indonesia. Using data from energy sector companies listed on
the Indonesia Stock Exchange (IDX) from 2018 to 2022, this research examines the effects of
environmental  performance,  environmental  costs,  profitability,  and  firm  size  on  carbon
emissions disclosure. The findings indicate that environmental performance and profitability
have a significant positive effect on carbon emissions disclosure, while environmental costs
have no impact. Furthermore, the study finds that companies with a higher market value tend to
disclose fewer carbon emissions. These findings are expected to provide valuable insights for
companies  to  increase  transparency  in  environmental  matters  and  to  support  government
policies  aimed  at  reducing  carbon  emissions.  The  study  contributes  to  understanding  the
dynamics between financial factors and environmental responsibility in the energy sector.

Keywords: Triple Bottom Line, Environmental performance, Environmental costs, and
Profitability.

1 Introduction

The threat of climate change endangers the survival of all living beings, with impacts
such as extreme temperature increases, more frequent natural disasters, food crises,
rising sea levels, the risk of extinction for flora and fauna, and growing health threats
[1].  According to the 2020 Database for Global Atmospheric Research (EDGAR),
Indonesia  ranks  10th  as  the  largest  carbon  emitter.  In  line  with  the  2015  Paris
Agreement, the Indonesian government is committed to addressing the global impact
of  climate  change  by  targeting  net-zero  emissions  by  2050.  As  evidence  of  its
seriousness  in  achieving  this  goal,  the  Indonesian  government  has  committed  to
implementing Low-Carbon Development, as outlined in Presidential Regulation No.
18 of 2020 on the Medium-Term Development Plan for 2020-2024.
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The Triple Bottom Line (TBL) is a sustainable business concept that assesses a
company's  success  through  three  main  aspects:  social  (People),  environmental
(Planet), and economic (Profit). TBL, which is a sustainability-related concept, was
first introduced by Elkington in 1997[2,3,4]. The idea of sustainability can be traced
back more than 130 years ago, through the "spaceship earth" concept by [5]. Over
time,  this  concept  has  become  more  widely  recognized,  particularly  with  the
introduction of the term "sustainable development" in the Brundtland Report in 1987.
This report describes sustainable development as a process that meets the needs of the
present  without  compromising the ability  of  future  generations to  meet  their  own
needs  [6].  Driven  by  sustainability  principles,  TBL  provides  a  framework  for
evaluating  corporate  performance  and  organizational  success  by  considering
economic,  social,  and  environmental  aspects  [7].  Essentially,  TBL  expands  the
environmental  agenda  by  integrating  economic  and  social  aspects  [2],  and  in  his
definition, Elkington uses the terms profit, people, and planet. Global climate change
has prompted various parties to respond by addressing related non-financial issues
and reporting carbon emissions. Carbon emission reporting has become an important
part of corporate accountability to stakeholders, helping them assess the company's
performance, both in financial and non-financial aspects. Effective carbon emission
management can enhance the company's positive image in the eyes of stakeholders
[8]. According to legitimacy theory, disclosing environmental performance informs
the public that the company cares about the environment and is striving to maintain its
sustainability, thus gaining support and recognition from society. With the increasing
focus  on  global  warming  issues,  environmentally  conscious  stakeholders  are
becoming  more  attentive  to  corporate  activities  that  impact  the  environment  [9],
making environmental performance a crucial factor.

Environmental costs are considered an important factor in increasing a company's
value,  along  with  carbon  emissions  disclosure.  Carbon  emissions  disclosure  by
companies through financial reports aims to evaluate environmental activities from
the perspective of environmental costs and economic benefits, thereby improving the
efficiency  of  environmental  management.  However,  carbon  emissions  disclosure
remains controversial due to its  voluntary nature,  and thus it  has not been widely
practiced  by  business  entities.  Information  regarding  environmental  costs,
environmental performance, and company profitability, along with carbon emissions
disclosure, can serve as a form of social reciprocity. Accurate reporting by companies
will enhance their value, ultimately building legitimacy in the eyes of the public and
increasing market interest in the company [10]. In particular, to reduce activities that
are  not  environmentally  friendly,  companies  are  required  to  comply  with  quality
standards and environmental  criteria.  This in  turn encourages companies  to  adopt
some green measures to increase company value, and maintain competitiveness [11].

The energy sector  companies are the  main contributors  to  carbon emissions in
Indonesia [12],with this sector also being the largest contributor to greenhouse gas
(GHG) emissions in Indonesia, accounting for 45.7% [13]. Coal is the primary source
of  carbon  emissions  [14]and  has  caused  significant  environmental  damage  [15].
Based on these conditions, this study aims to examine the impact of environmental
costs  on  carbon  emissions  disclosure  in  energy  sector  companies  listed  on  the
Indonesia Stock Exchange. This research is based on the Triple Bottom Line (TBL)
concept,  a  sustainability  framework  first  introduced  by  [2].  The  concept  of
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sustainability itself has been developing for more than 130 years, originating from the
"spaceship  earth"  idea  by  [5].  Over  time,  this  concept  has  become  increasingly
popular, especially with the emergence of the term "sustainable development" in the
Brundtland  Report,  which  defines  sustainable  development  as  an  effort  to  meet
current needs without compromising the ability of future generations to meet their
own  needs  [6].  With  sustainability  principles  as  a  foundation,  TBL  provides  a
framework for evaluating company performance across three dimensions: economic,
social,  and  environmental  [7].  Effective  carbon  emission  management  can  also
improve the company's positive image in the eyes of stakeholders [8].

2 Literature Review

The concept of the Triple Bottom Line (TBL) has gained prominence in the discourse
of sustainable business practices, emphasizing the need for organizations to account
for social, environmental, and economic dimensions in their operations. This literature
review  explores  the  interrelationships  among  TBL,  environmental  performance,
environmental  costs,  and  profitability,  highlighting  how  these  elements  influence
corporate success and stakeholder perceptions.

2.1 Triple Bottom Line (TBL)

The TBL framework, introduced by [2,3,4], suggests that businesses should measure
their  success  not  only  by  financial  performance  (profit)  but  also  by  their  social
responsibilities  (people)  and  environmental  stewardship  (planet).  The  framework
posits that integrating these three dimensions leads to sustainable development and
enhances  long-term  corporate  viability.  According  to  [7],  TBL  serves  as  a
comprehensive  framework  for  evaluating  organizational  success,  focusing  on
economic sustainability, social equity, and environmental health. Carbon emissions
disclosure is proxied by indicators using a checklist system [16] based on information
from the Carbon Disclosure Project. The measurement of this variable utilizes the
GGED ratio.

2.2 Environmental Performance

Environmental performance refers to how well a company manages its environmental
responsibilities  and  impacts.  It  encompasses  initiatives  such  as  waste  reduction,
resource  conservation,  and  emissions  control.  Studies  have  shown  that  strong
environmental  performance  is  linked  to  improved  corporate  reputation  and
stakeholder  trust.  For  instance,  [8]  argues  that  effective  carbon  management  can
create a positive image for companies among stakeholders, enhancing their overall
legitimacy. Moreover, research by [17] indicates that firms with high environmental
performance  are  often  rewarded  with  better  financial  performance,  suggesting  a
positive correlation between environmental stewardship and profitability. A which is
proxied by using the PROPER rating obtained by each company according to the
Ministry of Environment (KLH).
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2.3 Environmental Costs

Environmental costs encompass the expenses incurred by a company to manage its
environmental impacts and fulfill regulatory requirements. This includes costs related
to pollution control, waste management, and sustainable resource use. As highlighted
by [10], understanding and managing environmental costs are crucial for companies
aiming to enhance their TBL performance. The authors emphasize that transparency
regarding  environmental  costs  can  also  foster  social  reciprocity,  as  stakeholders
increasingly demand accountability in corporate practices. Environmental costs refer
to the sacrifices made by energy sector companies, measured in monetary terms, for
efforts  related  to  prevention,  mitigation,  and  methods  implemented  to  reduce
environmental impacts during a specific accounting period [10]. 

2.4 Profitability

Profitability remains a key measure of corporate success and is often seen as  the
ultimate  goal  for  businesses.  However,  as  sustainability  becomes  a  priority,  the
relationship between profitability and the other dimensions of TBL has come under
scrutiny.  Various  studies,  including  those  by  [12,18]  have  explored  how
environmental performance and costs impact profitability. Their findings suggest that
companies that invest in sustainable practices often realize cost savings in the long
term, leading to improved financial performance. Furthermore, [11,19] note that firms
that  embrace  environmental  sustainability  can  tap  into  new market  opportunities,
thereby  enhancing  their  profitability.Profitability  is  a  ratio  used  to  measure  the
success  of  energy sector  companies  in  generating profit.  Profitability  is  measured
using the proxy of ROA (Return on Assets) because ROA is considered capable of
measuring a company's efficiency in generating earnings, which can be allocated for
the future [20].

2.5 Firm Size

Firm size refers to the scale or magnitude of a company, typically assessed through
metrics such as total assets or market capitalization. It is often quantified using the
logarithm of total assets to provide a standardized measure for comparative analysis.
Firm Size is the size of a company, which can be measured by its total assets or the
company's wealth, using the logarithmic value calculation of total assets [21].

2.6 Interrelationships Among TBL Dimensions

The interrelationships among TBL dimensions indicate a complex web of influences
that  can  drive  corporate  success.  For  example,  companies  that  prioritize
environmental performance may incur initial costs, but these investments can lead to
significant long-term benefits, such as reduced operational costs and improved market
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position [16]. Similarly, the integration of environmental considerations into business
strategy can enhance profitability by attracting environmentally conscious consumers
and  investors  [7].  In  summary,  the  literature  indicates  that  the  TBL  framework
provides a holistic approach to understanding corporate performance. By focusing on
environmental  performance  and  costs  alongside  profitability,  organizations  can
achieve  sustainable  growth and enhance their  reputations among stakeholders.  As
environmental concerns continue to rise, businesses that successfully integrate TBL
principles into their operations are likely to thrive in the long term.

3 Research Method

This  type  of  research employs an explanatory quantitative  approach.  The
population for this study consists of energy sector companies listed on the Indonesia
Stock Exchange (IDX) during the period of 2018-2022. The sampling method used is
purposive  sampling.  Data  is  obtained from the  annual  financial  reports  of  energy
companies listed on the IDX for the years 2018-2022 based on the official website of
the Indonesian Stock Exchange (IDX). 

Fig. 1. Research Model

Data  analysis  uses  panel  data  regression,  which  is  a  regression  analysis
involving  a  panel  data  structure.  Generally,  parameter  estimation  in  regression
analysis with cross-sectional data is performed using the ordinary least squares (OLS)
estimation method, utilizing Eviews. The steps are illustrated in the figure below. This
study has hypotheses with the research model shown below:

- Hypothesis  1:  Environmental  Performance  has  an  effect  on  Carbon

- Hypothesis  2:  Environmental  cost  has  an  effect  on  Carbon  Emissions

This  study is  a  cross-sectional  research using an observation period of  5
years, from 2018 to 2022. The research sample consists of energy sector companies
that  have  information  for  all  research  variables,  initially  totaling  25  companies,
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resulting in 100 company-year data points. However, the failure to meet the normal
distribution  criterion  for  the  residual  values  led  to  the  exclusion  of  outlier  data,
leaving  only  85  company-year  data  points.

4 Results

Data analysis in this study employs the OLS cross-sectional regression model. To
obtain  an  accurate  model,  the  multiple  linear  regression  must  be  free  from OLS
assumption  issues.  Therefore,  tests  will  be  conducted  first  to  ensure  there  are  no
violations of the OLS assumptions.

Table 1 Statistic Descriptive

Environmental performance (ENVPERF), which measures environmentally-based
performance and  is  assessed  through the  PROPER rating  from an  external  body,
namely the Ministry of Environment, shows an average score of 3.54. This indicates
that, on average, the companies have received ratings close to BLUE-GREEN. The
lowest environmental performance rating from the sample is a score of 3 (BLUE),
while the highest rating is a score of 5 (GOLD). Environmental costs (ENVCOST),
which  reflect  the  company's  environmentally-based  activities,  have  an  average  of
0.0439%,  indicating that  the  costs  for  funding environmental  activities  amount  to
0.0439% of the company's profits. The lowest environmental cost in the sample is
0.0002%, while the highest environmental cost is 1.2136%, with a sample standard
deviation of 0.1377. Data regarding the profitability of companies, measured by ROA,
indicates an average of 9.3188% across all sample companies. This average suggests
that the sample companies have achieved a net profit of 9.3188% of their total assets.
The lowest ROA value is 0.30%, while the highest ROA value reaches 46.00%, with
a standard deviation of 8.75. 

Data on firm value (FIRMVALUE), measured using the PBV ratio for all sample
companies, yields an average of 1.3735. This average indicates that the market equity
value of the sample companies is valued at 1.3735 times compared to the book equity
value of the companies. The lowest PBV ratio is 0.067, while the highest PBV ratio
reaches  22.50,  with  a  standard  deviation  of  2.7859.  Carbon emissions  disclosure,
which is one of the company's sustainability activities, has an average of 68.30%.
This indicates that  the use of  carbon emissions by the sample companies reaches
68.30% of a total of 18 items that have been disclosed. The smallest carbon emissions
disclosure is 61.11%, while the largest can reach 100.00% of disclosed items.

Table 2 Normality test of data
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Table 3 Multicollinearity Test of Data
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Unstandardized
Residual

N 85
Normal Parametersa,b Mean .0000000

Std. 
Deviation

Most Extreme Absolute .069
Differences Positive .069

Negative -.039
Test Statistic .069
Asymp. Sig. (2-tailed) .200c,d

Data  normality  is  a  prerequisite  for  data  to  be  analyzed  using  regression.  The
normality of the data will be tested using the Kolmogorov-Smirnov test. The use of a
model with untransformed data indicates that there are still issues with data normality.
Therefore,  two variables,  namely PROFIT and FIRMVALUE, will be transformed
using the natural logarithm to meet the assumption of data normality. The results of
the normality test on the transformed data for several variables with 85 data points
indicate that the regression model has residual values that are normally distributed (p
0.200 > 0.05).

Collinearity
Statistics

Toleranc
e VIF

ENVPERF 1.09
0

ENVCOST 1.19
5

LnPROFIT 1.15
8

LnFIRMVAL 1.05
UE 6

The test results show that there are variables with VIF values less than 10. Therefore,
the regression model does not have multicollinearity issues. The autocorrelation test
was conducted using the Durbin-Watson test. The obtained DW value is 1.963, which
is close to 2. This indicates that there are no autocorrelation issues in the regression
model.
This  hypothesis  test  aims  to  examine  the  significance  of  the  effect  between  the
independent variables and the dependent variable.

Table 4 Result Regression test 
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The results of the regression model test simultaneously are indicated by the F value
obtained from the test results. An F value of 15.648 was obtained with a significance
level of 0.000 (p < 0.05). This indicates that the regression model provides empirical
evidence  that  carbon  disclosure  can  be  explained  by  environmental  performance,
environmental costs,  profitability, and firm value. The study found an adjusted R²
value of 0.411.
Hypothesis Testing, The Effect of Environmental Performance on Carbon Disclosure.
The results of the test regarding the effect of environmental performance on carbon
disclosure show a t value of 5.120 with a significance level of 0.000 (p < 0.05). This
means that environmental performance has a positive effect on carbon disclosure.The
Effect of Environmental Costs on Carbon Disclosure, The results of the test regarding
the effect of environmental costs on carbon disclosure show a t value of -0.243 with a
significance level of 0.809 (p < 0.05). This indicates that environmental costs do not
have an effect on carbon disclosure. The Effect of Profitability on Carbon Disclosure,
The results of the test regarding the effect of profitability on carbon disclosure show a
t-value  of  2.939  with  a  significance  level  of  0.004  (p  <  0.05).  This  means  that
profitability has a positive effect on carbon disclosure. The Effect of Firm Value on
Carbon Disclosure,  The  results  of  the  test  regarding  the  effect  of  firm value  on
carbon disclosure show a t value of -3.851 with a significance level of 0.000 (p <
0.05). This indicates that firm value has a negative effect on carbon disclosure.

5 Discussion

The results found that when companies reduce their environmental performance, they
also lower their carbon disclosure levels. According to voluntary disclosure theory,
when  pollution  levels  decrease,  managers  choose  to  provide  less  environmental
information  to  be  "silent"  about  their  actual  environmental  performance  [17].
Consequently, companies minimize their level of environmental disclosure because
lower  environmental  performance  is  viewed  as  "bad"  news  that  neutralizes  the
negative impacts of their polluting activities.  Thus, carbon disclosure is  used as a
signal by managers to present the company's actual greenhouse gas (GHG) emissions,
which cannot be replicated by their poorly performing competitors.



1920             I. Sutomo et al.

It  implies that  companies with good environmental  performance disseminate more
environmental  information  for  carbon  disclosure,  consistent  with  the  theory  of
voluntary  disclosure.  Managerial  behavior  explained  by  voluntary  disclosure
demonstrates a positive effect of GHG emissions on carbon disclosure. Therefore,
carbon disclosure can serve as a signal for investors and other stakeholders regarding
the company's true environmental performance since they incorporate environmental
considerations into their investment decisions [17]. The PROPER rating, which aims
to reflect actual environmental performance, assists company managers and investors
in  linking  traditional  accounting  indices  with  environmental  objectives.  This
responsible  approach  allows  investors  to  enhance  their  portfolio  management
procedures  by  integrating  conventional  financial  ratios  with  environmental
performance, which also pertains to managerial behavior, ensuring that managers are
more forthcoming in disclosing such performance. As a result, this study's findings
support the notion that better carbon performers tend to exhibit more transparency in
their emissions.

Environmental costs were found to have no effect on carbon disclosure. Carbon
emissions  disclosure  has  been  shown to  be  an  important  signal  for  companies  to
convey their carbon emission management and capabilities to stakeholders. However,
in Indonesia, there is currently no unified standard for the content and methods used
by companies.  Furthermore,  the  level  of  domestic  companies'  response  to  carbon
disclosure appears to be very low due to the substantial costs involved.

Increased environmental costs are perceived to provide no greater environmental
benefits for companies. Capital support is crucial for the development of sustainable
companies. Research has demonstrated that a company's carbon emissions are closely
related to  capital  costs,  and any additional  capital  expenditure will  generate more
carbon emissions. Meanwhile, stakeholders such as shareholders and creditors assess
a  company's  sustainability  and  make  rational  investment  decisions  based  on  the
carbon information disclosed by the company.

Profitability influences carbon disclosure. This may be because the costs incurred
to  reduce  carbon  emissions  using  equipment  that  can  mitigate  emissions  require
companies to have better  profits.  Companies  with good financial  performance are
deemed capable of providing more detailed disclosures since it will not burden them.
This  means  that  the  higher  the  profit  generated  by  a  company,  the  greater  the
opportunity for that company to disclose its carbon emissions.

Conversely,  the  positive  valuation  effect  of  carbon  emissions  is  not  widely
observed in financial markets.  In fact,  carbon emissions disclosure has a negative
relationship  with  firm value.  Investors  may consider  the  potential  damage  to  the
company's image from high emissions or the substantial operational costs involved in
reducing carbon emissions in  the near  future.  However,  Indonesia is  an emerging
market, particularly in terms of environmental policy. Therefore, the potential damage
to the image or future costs may not yet be highly valued by investors in reducing
carbon emissions under strengthened regulations.
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5.1 Conclusion

This  research  provides  important  insights  into  the  factors  influencing  carbon
emissions  disclosure  in  energy  sector  companies  listed  on  the  Indonesia  Stock
Exchange  from  2018  to  2022.  The  analysis  results  indicate  that  environmental
performance positively affects carbon disclosure, aligning with voluntary disclosure
theory.  When  companies  demonstrate  good  environmental  performance,  they  are
more likely to be transparent in disclosing their carbon emissions, providing a positive
signal  to  investors  and  other  stakeholders  regarding  their  commitment  to
sustainability. Conversely, environmental costs did not show a significant impact on
carbon emissions  disclosure.  This  may be  due  to  the  lack  of  clear  standards  for
emissions disclosure in Indonesia, as well as the high costs that companies must incur
to comply with such disclosures. The increase in environmental costs is not matched
by  greater  environmental  benefits,  leading  companies  to  be  reluctant  to  disclose
further.  Profitability  was  found  to  have  a  positive  effect  on  carbon  emissions
disclosure, indicating that more profitable companies have the ability and willingness
to provide more transparent disclosures. However, while carbon emissions disclosure
shows a positive impact on company performance, the value of the company tends to
have a negative relationship with emissions disclosure. This suggests that investors
may  still  view  expenditures  for  emission  reductions  as  potential  risks  to  the
company’s image in the market. Overall, these findings suggest that energy sector
companies in Indonesia need to pay attention to their environmental performance and
invest in better sustainability practices to enhance transparency and company value.
Additionally, the development of clearer disclosure standards and support from the
government is necessary to encourage companies to disclose carbon emissions more
consistently and effectively.

5.2 Limitations and Future Research

There  are  several  limitations  that  need  to  be  mentioned  and  addressed  in  future
research. First, the results cannot be generalized as they only consider large energy
companies,  ignoring  small  or  medium-sized  enterprises.  Comparing  companies  of
various  sizes  could  provide  valuable  insights  into  environmental  strategies  and
policies.  Additionally,  greenhouse  gas  (GHG)  emissions  cannot  be  completely
eliminated, even if companies engage in advanced technology operations; thus, new
measures should be introduced as proxies for environmental  performance. Despite
these limitations, this study contributes to the existing literature. Previous research has
focused on GHG performance concerning carbon disclosure levels within the business
environment. The two most competitive theories—legitimacy theory and voluntary
disclosure  theory—need  to  be  explored  to  explain  the  positive  effects  of  GHG
performance  on  carbon  disclosure  levels  and  to  conclude  managerial  behavior.
Another suggestion is to extend the research period in relation to previous empirical
studies.
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