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Abstract

Carbon emissions and global warming have become important problems of corporate
environmental performance since the Kyoto Protocol went into force in February 2005.
Carbon disclosure is a recently developed notion that has emerged in the past several years.
The purpose of this review paper is to provide a complete understanding of the financial
implications of carbon performance and disclosure. This review paper is divided into two
sections namely carbon performance with firm performance and second one is carbon
disclosure with firm performance. This review of literature concludes that carbon disclosure
IS new topic in business research. The correlation between carbon performance and carbon
disclosure resulted in a favourable influence on the overall performance of the company.

Carbon performance and carbon disclosure is also positively connected.
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1. Introduction

On December 11th, 1997, the Kyoto Protocol (KP) was adopted as an addendum to the
United Nations Framework Convention on Climate Change. This protocol includes legally
obligatory objectives of greenhouse emissions for industrialised nations in order to limit
human intervention with the climate system (Salvia et al., 2004). The main aim of Kyoto

Protocol is reducing the greenhouse gas emissions and distribution the costs of climate
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change (Leggett, 2020). The Kyoto agreement has been formally approved by several
nations, mandating that enterprises conform to the revised regulations stated in the agreement

(Alvarez, 2012). The industrialised nations made a commitment to implement a series of

steps to cut greenhouse gas emissions at that time. Gupta (2010) stated that, “In order to
promote sustainable development, the agreement states that countries must decrease their
total emissions of gases by a minimum of 5.2 percent below the levels recorded in 1990
during the initial commitment period (2008-2012) of the Kyoto Protocol”. The countries,
either individually or collectively, made sure that their combined human-caused emissions of
CO; and other greenhouse gases did not above their predetermined limits. These limits are
determined based on their specific agreements to reduce and restrict emissions (Zhang, 2000).
Companies, being integral to society, are currently confronted with the task of diminishing
emissions in order to alleviate climate change (Weinhofer and Hoffmann, 2010).
Additionally, they encountered difficulties about the potential effects of climate change on
their operations, as the rise in global temperatures has led to a buildup of emissions of

greenhouse gas, particularly carbon dioxide (Botzen et al., 2008).

Carbon Dioxide, one of the greenhouse gases, is the main gas responsible for the changing
climate and that leads to global warming (Demirbas, 2006). Due to a change in the
composition of greenhouse gases in the atmosphere, it has become the major environmental
concern (Rosa and Dietz, 2012). Climate change threatens both the environment and people
on a worldwide scale, in both industrialised and developing nations, the problem of climate
change is increasingly important to society (The Emissions Gap Report, 2015). While
reducing carbon emissions is essential to achieving its goal of slowing down climate change,
it is not clear how this will effect businesses’ day-to-day operations and financial
implications.The rate of growth in carbon emissions has been accelerated by the increased
usage of non-renewable energy sources (Banday and Aneja 2020).The Intergovernmental
Panel on Climate Change (IPCC) came to the conclusion that human activity causes global
warming. In light of this, global warming has elevated to a top concern for people all around
the world (Saka and Oshika, 2014). Companies are now disclosing information on GHG and
climate change in order to uphold their credibility with internal management and external

stakeholders due to the subject matter's growing importance (Momin et al., 2017).

The origins of carbon disclosure can be traced back to the late 1990s with signing of the

Kyoto Protocol in 1997, which established international commitments to reduce greenhouse
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gas (GHG) emissions (Kolk et al., 2008). In 1998, the World Resources Institute (WRI) and
the World Business Council for Sustainable Development (WBCSD) launched the GHG
Protocol, providing standardized methods for GHG accounting (Green, 2010). The Carbon

Disclosure Project (CDP) was established in 2000 as a response to growing investor demand
for climate-related information. Initially focused on GHG emissions, CDP has since
expanded its scope (Kolk et al., 2008). As of 2022, over 18,700 companies submitted
disclosures through CDP, reflecting a substantial increase in participation since the Paris

Agreement in 2015 (Hope and Sargiacomo, 2024).

United Nations Framework Convention on Climate Change (UNFCCC) was established on
March 21, 1994, with the primary objective of mitigating the adverse impacts of human
activities on the Earth's climate system (Tompkins and Amundsen, 2008). In the past decade,
there has been a growing apprehension among governments, policymakers and international
organizations regarding the escalating pace of climate change (Sahu, 2022). Many economic,
business and social areas have been affected by climate change (Linnenluecke et al., 2013).
To keep anthropogenic dangers (disasters caused by people's actions or lack of action) from
messing up the climate system, governing bodies have come up with plans to reduce
greenhouse gas levels (Hornsey and Fielding, 2020). All countries in the world have come up
with and put into place a wide range of market and non-market-based policies to convince
businesses regarding the need to cut down on their carbon emissions (Okereke and Russel,
2010). People are paying a lot of attention to environmental disclosure as an important area of
study, especially when it comes to the release of carbon-related data by government agencies
(Mia et al., 2021). This is mostly because of the negative effects of climate change. The
Kyoto Protocol made it easier to report carbon traces, which led to the rise of carbon
accounting (Tuesta et al., 2022). In 2015, the Paris Agreement was the big step taken towards
the fight against global warming (Dumay et al., 2017). Since then, all companies in the world

have been required to disclose information about their emissions of carbon.

1.1 Carbon Performance

Carbon performance is the result of carbon-related managerial activities. Carbon performance
refers to a company's ability to manage and reduce its carbon emissions and overall
environmental impact (Velte et al., 2020). Accordingly, to Greenhouse Gas Protocol

Corporate Standard, “A company’s greenhouse gas emissions are classified into three scopes.
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Scope 1 is direct greenhouse gas emissions that occur from sources that are owned and
controlled by companies. Scope 2 accounts for greenhouse gas emissions that a company
causes indirectly and come from where the energy it purchases and uses is produces. Scope 3

encompasses emissions that are not produced by the company itself and are not the result of

activities from assets owned or controlled by them, but by those that it is indirectly
responsible for up and down its value chain”. Tracking these emissions helps businesses to
understand where their emissions come from and find opportunities to reduce their carbon
footprints (Busch and Lewandowski, 2018). In today's world, there is a growing concern
about the effects of carbon dioxide and other greenhouse gas emissions on climate change.
As a result, individuals, businesses and governments are increasingly focused on

understanding and improving their carbon performance (Raihan and Tuspekova, 2022).

1.2 Carbon Disclosure

Carbon disclosure refers to the process of measuring, reporting, and disclosing information
about an organization's greenhouse gas emissions and its strategies for mitigating climate
change (Depoers et al., 2016). Demaria and Rigot (2021) stated that “This disclosure
typically done through the completion of standardized surveys or questionnaires, such as
those provided by organizations like the Carbon Disclosure Project (CDP) and the Task Force
on Climate-related Financial Disclosures (TCFD)”. The purpose of carbon disclosure is to
increase transparency and accountability in relation to an organization's carbon footprint and
its environmental impact (Matisoff et al., 2013). It helps stakeholders, including investors,
customers, and the public to understand how a company is addressing climate change and
whether it is taking steps to reduce its greenhouse gas emissions or not. This information can
also be used to compare and benchmark an organization's performance against industry peers
and to make informed decisions regarding investment, procurement and sustainability

initiatives (Sprengel and Busch, 2011).
1.3 Firm Performance

In today's dynamic business environment, the evaluation of a firm's performance is crucial for
assessing its competitiveness, sustainability and success in the market (Almashhadani and
Almashhadani, 2023). Firm performance refers to the efficiency and effectiveness with which
a company uses its resources to achieve its goals and create value for stakeholders (Charles
and Ochieng, 2023). It is a multifaceted concept influenced by various internal and external

factors. The measurement of financial performance is divided into following two parts:
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(i) Accounting based measures
Accounting-based measures of firm performance are quantitative assessments that rely on

financial data recorded in a company's accounting records (Ricca et al., 2023). These

accounting-based measures provide insights into various aspects of a company's financial
health, profitability, efficiency, and overall effectiveness in generating value for shareholders

(Alsaifi et al., 2020). The important accounting-based measures are:

(a) Return on Assets (ROA): ROA is a financial metric employed to assess the company's
profitability concerning its total assets. It indicates how efficiently a company utilizes its
assets to generate earnings (Saputra, 2022). A higher ROA indicates better asset
utilization and profitability, meaning the company is more efficient in generating
earnings from its assets (Akinleye and Dadepo, 2019).

(b) Return on Equity (ROE): ROE indicates the efficiency with which a company
generates profits from the shareholders' investment. A higher ROE signifies that the
company is effectively using shareholder funds to generate profits, while a lower ROE
indicate that the company is less efficient in utilizing shareholder equity to produce
returns (Saputra, 2022).

(i)  Market based measures

Market-based measures are financial metrics that assess a company's performance or value in
relation to its stock market performance or investor valuation (Lee, 2014). These measures
reflect how the market perceives a company's prospects, growth potential, and overall worth

(Shi, 2016). Following are the market base measures:

(a) Market Capitalization: Market capitalization is a metric that quantifies the overall
worth of a company's publicly traded shares in the stock market (Alsaifi et al., 2020).
The calculation involves multiplying the prevailing market price of an individual share
by the aggregate number of shares that are currently in circulation (Hall, 2001). Market
capitalization indicates the public market's valuation of a company and it is widely used
to compare companies of different sizes (Bai et al., 2004).

(b) Tobin Q: Tobin Q is a financial metric used to assess a company's valuation by
comparing the market value of its assets to their replacement cost (Butt et al., 2023). This
ratio helps investors to determine whether a company's stock is undervalued or

overvalued relative to the cost of its assets (Ali et al., 2016).
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2. Research Objectives
To understand the concept of carbon performance, carbon emission disclosure and its impact
on firm performance. Further, to suggest the research gap for future studies. Our key research

questions were:

1) Does the firm experience positive financial outcomes as a result of carbon performance
and disclosure?

2) To what extent are carbon performance and disclosure positively correlated?

3. Research Methodology

The study of carbon performance and disclosure is based on empirical research that involves
a wide range of data, research designs, theoretical methods, and analytical methodologies. As
a result, there are multiple separate bodies of literature on this topic. Based on this
foundation, we determined the precise terms to utilize for the informational search. We
conducted a search across worldwide databases, namely Web of Science, Google Scholar
(which presumably encompasses all articles from the Scopus database without separate
searching), the Social Science Network (SSRN), and Science Direct. The search query
consisted of pertinent keywords "carbon performance” and "carbon disclosure™ in relation to
"firm performance”. This literature study encompasses a compilation of 50 research papers

sourced from various scholarly magazines, spanning the publication period of 2005 to 2023.

Table 1: Segregation of Research Articles

Source Name

Number of Articles

Emerald 14
Elsevier 4
Taylor & Francis and Sage 2
Wiley and Springer 6
SSRN and MDPI 6
Others 18

3. Literature Review

This review of literature on carbon performance, carbon disclosure and firm performance is
divided into two sections namely (i) Carbon performance and firm performance and (ii)

Carbon disclosure and firm performance
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(i)  Carbon performance and firm performance

Environmental performance and carbon performance are closely related aspects of a
company's sustainability efforts. While environmental performance encompasses a broader
range of sustainability practices, carbon performance specifically focuses on a company's
efforts to manage and reduce its carbon footprint (Velte et al., 2020). Analysing carbon
performance can provide valuable insights into a firm's overall sustainability strategy and its
potential impact on firm performance (Saka and Oshika, 2014). According to Lee et al.
(2015), “An analysis of the existing literature regarding the relationship between firm
performance and emission reduction shows that at first the literature assumed that
investments to protect the natural environment provided few financial benefits to firms”.
Subsequently, Magness (2006). affirmed that ‘strategic position may jointly cause both lower
pollution levels and better financial performance’. Exiting literature found different result of
the carbon performance and firm performance according to their variables. However, Hart
and Ahuja (1996), Nishitani and Kokubu (2012), He et al. (2016), Lewandowski (2017),
Ganda and Milindzo (2018), Ganda (2018), Hapsoro and Falih (2020), Sharma and Verma
(2021), Makan and Kabra (2021), Toukabri and Jilani (2022), Ghose and Themjung (2023),
Zheng and Jin (2023), Adu et al. (2023), discovered a beneficial correlation between carbon
performance and its impact on firm performance. Michelon (2011) found that “Companies
that convey good performance via disclosure can enhance their public image and reputation
and build brand competitive advantage”. To assess the impact of carbon emissions on the
financial performance of corporations Kumari and Patel (2020) used multiple regression
technique and found the negative relation between the variables. Similarly Desai et al.
(2022), Alvarez, (2012), Lakar et al. (2022), Kumar and Firoz, (2018), Matsumura et al.
(2014), Delmas et al. (2015), Oestreich and Tsiakas (2023), Butselaar (2020) also believed
that there is no association between carbon performance and firm performance. Elsayed and
Paton (2004), Ngwakwe and Msweli (2013), Trinks and Hille (2023) found moderating effect
regarding the relationship between carbon performance and corporate performance. Hence,
the above literature concluded that different authors found different result between carbon
performance and corporate performance.

(i) Carbon disclosure and firm performance

Carbon disclosures offer advantages by reducing asymmetry of information between the

company and external parties, such as investors, thereby promoting the effective allocation of
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limited resources (Matsumura et al., 2014). According to Pitrakkos and Maroun (2020),

“Firms making truthful voluntary carbon emission disclosures deliver transparent
nonfinancial information to investors that inform them of future costs that may be imposed
upon the firm due to its carbon emissions”. Kamat and Kamat (2012) evaluate the financial
accounting approaches in carbon accounting and discovered significant discrepancies in the
way companies in India report emission allowances, with differing approaches leading to
significant differences in financial statement disclosures. Furthermore, Choi et al. (2013),
Bahai et al. (2016), Kumar and Firoz (2020) reported the extent of voluntary carbon emission
disclosures and results showed that in Australia larger firms make more comprehensive
carbon disclosures but in India, Japan and China some limited companied disclose
information on carbon disclosure. Giannarakis et al. (2017) revealed that, “higher pollution
levels in terms of greenhouse gas emissions effect negatively the carbon disclosure
information. While a positive relationship between environmental performance and
environmental disclosure level”. Ganda (2018), Alsaifi et al. (2020), Maji and Kalita (2022)
concluded that carbon emission disclosure generated a positive relationship. In contrary
Sudibyo (2018) found that carbon emission disclosure was not related with firm financial
performance. Moreover Sudibyo (2018), Gola et al. (2023) that the volume of carbon dioxide
emissions had no link with firm performance, however carbon management practices had a
significant connection with firm value. In the context of India Desai (2022) found that firm
size, market value, profitability, leverage and industry affiliation was the major determinants

of carbon disclosure.

4. Research Gap

After reviewing the studies on “carbon emission”, “carbon performance”, “carbon disclosure”
with comparison to “firm performance” results finds that many studies have been conducted
in abroad for finding the impact of carbon performance on firm performance but only a few
empirical studies have been conducted in India. Furthermore, study also found that most of
the studies taken data from CDP website and further research can be done through the data
taken from annual reports, business and sustainability reports. Moreover, a comparative study
between sectors could be a gap with the changing scenario in disclosure reforms in India.
Since carbon disclosure is voluntary in India, so future researcher needs to be done a study

regarding the extent of the carbon disclosure in India.
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5. Conclusion

This review concludes that carbon performance is a novel area of study for academics
studying companies. After reviewing the earlier studies, it has been found that there is a need
to analyse the importance and role of non-financial voluntary information in the financial
sector in India and it helps practically in the decision-making process of the investors,
managers, and policy-makers. Moreover, the results of mostly studies indicated that carbon
performance and carbon disclosure had a positive impact on firm financial performance.
Companies with good carbon performance had disclosed more carbon information in

comparison to companies which are highly polluted.
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