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ABSTRACT

This study systematically reviews the journey of carbon accounting research published in international journals ranging from 2011 to 2022 to provide
future directions of research. This paper aims to provide an overview of key themes in carbon accounting development over the past 12 years. This study
analyzed 62 articles from Scopus database research journal from 9 countries published in 21 journals. This bibliometric study uses content analysis
with QSR Nvivo software. Carbon accounting research development starts from counting to accounting field, but no one studied the accountability
of carbon emission. Most of the samples studied carbon emission in corporate level compared with city, national, product, or project level. More
than half of the samples use qualitative method, especially case study. Research on Carbon Accounting still allows a lot of development, especially
in the measurement and disclosure of carbon emission. The accountability of carbon accounting also needs further analysis. This study contributes
to the existing literature of carbon accounting research stream and provides suggestions for future research. Accounting standards setter can start
to regulate the recognition, measurement, presentations, and disclosure of carbon emissions. Auditing standards setter also can start to regulate the

auditing procedure of carbon accounting.

Keywords: Carbon Accounting, Literature Review, Bibliometric, Content Analysis

JEL Classifications: F23, M14, Q56

1. INTRODUCTION

Climate change is raising awareness and is already affecting
communities around the world. With concerns about climate,
there is an increasing need to counting and disclose GHG-related
emissions from industrial companies (Csutora and Harangozo,
2017). The complexity of the issue and the difficulties encountered
in trying to adequately estimate the total carbon or climate
costs associated with business activities. Carbon dioxide (CO,)
payments due to emissions trading must be included in the annual
financial statements.

Carbon accounting is an emerging field of business economics
and covers a wide range of activities, including the measurement,
calculation, monitoring, reporting, and auditing of greenhouse
gas emissions at organizational, process, product, or supply
chain levels (Csutora and Harangozo, 2017). Corporate carbon
accounting for environmental sustainability dimensions has also

been studied by Ascui and Lovell (2011), Bowen and Wittneben
(2011), and Schaltegger and Csutora (2012).

Corporate carbon reporting is important for external stakeholders
to obtain a true and fair representation of a company’s carbon
footprint and mitigation efforts, so it requires comparable and
accurate accounting of similar carbon emissions under financial
reporting regulations (Schaltegger and Sisutora, 2012). On
the other hand, the accounting standard setters does not set a
clear standard regarding accounting treatment (recognition,
measurement, presentation, and disclosure) of carbon emissions.
It is important to know the research journey regarding carbon
accounting in past years.

Zheng et al. (2022) studied the bibliometric analysis of carbon
accounting and concluded that “international trade” is the most
discussed word in the paper samples, especially regarding
calculation of carbon emission in international trade. Ascui and
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Lovell (2011) founds that in the natural and technical sciences, the
emphasis is primarily on the accuracy of carbon quantification.
On the other hand, research on carbon accounting in the social is
concern about the measurement, collection, and comparison of
CO, data (Bowen and Wittneben, 2011).

There have been some research studies on carbon accounting in
the social sciences with focus on one specific subject with different
level of analysis and research field (counting, accounting, or
accountability). Some research focus on the accuracy of carbon
emission calculation and other research focus on the presenting
and disclosing carbon emission in corporate report.

Many researchers have studied the issue of carbon disclosure
because it is considered very important for the development
of accounting. However, there has been no mapping of carbon
accounting research articles. So, the systematic literature review
of these carbon accounting theme is needed to be done.

According to Littell (2008), a systematic literature review aims
to comprehensively locate and synthesize research that bears on
a particular question, using organized, transparent, and replicable
procedures at each step in the process.

We use bibliometric analysis in this research. Bibliometrics
are the study and measurement of the publication patterns of
all forms of written communication and their authors (Potter,
1981). Bibliometric method will provide an overview of the
author’s mapping, source, impact, frequently occurring words,
affiliations, etc.

Section 2 presents literature review regarding carbon accounting;
section 3 presents methodology used in this research. We continue
with section 4 to discuss the results and discussions and finally
we end up with section 5 for conclusions and recommendations.

2. LITERATURE REVIEW

2.1. Carbon Emissions

Carbon emissions are gases released into the atmosphere from
the combustion of carbon compounds, such as CO,, diesel, and
other fuels. Ecolife (2011) confirms that the release of carbon into
the atmosphere is directly correlated with the release of carbon
dioxide. Gullison et al. (2007) explained that the countries that
produce the largest carbon dioxide (CO,) emissions in the world
are China, the United States, and Indonesia.

Carbon emissions are a contributor to climate change along
with greenhouse gas emissions. Excessive gas emissions can
cause global warming or the greenhouse effect. This results
in a significant increase in Earth’s temperature. Therefore, an
entity needs to understand its business activities’ impact on the
surrounding environment. So that the entity needs to communicate
its activities to the community for its business that results in global
warming due to carbon emissions (Choi et al., 2013). The Kyoto
Protocol emphasizes the importance of carbon accounting because
companies are obliged to document and disclose their carbon
emissions (Irwhantoko and Basuki, 2016).

2.2. Carbon Accounting Definitions

Carbon accounting is an emerging fi eld of business economics
and covers a wide range of activi- ties, including the measurement,
calculation, monitoring, reporting and auditing of greenhouse
gas emissions at organizational, process, product or supply chain
levels (Csutora and Harangozo, 2017). According to Csutora
and Harangozo (2017, carbon accounting covers a wide range of
activities related to the calculation, measurement, verification,
reporting, etc. of carbon emissions (Burritt and Tingey-Holyoak,
2012).

Carbon accounting comprises the recognition, the non-monetary
and monetary evaluation and the monitoring of greenhouse gas
emissions on all levels of the value chain and the recognition,
evaluation and monitoring of the effects of these emissions on the
carbon cycle of ecosystems (Stechemesser and Guenther, 2012).

Carbon accounting defines as the discussion on the integration
of aspects of climate change mitigation into accounting is often
called carbon accounting(KPMG, 2008; Hespenheide et al., 2010).
carbon accounting comprises the recognition, the non-monetary
and monetary evaluation and the monitoring of greenhouse gas
emissions on all levels of the value chain and the recognition,
evaluation and monitoring of the effects of these emissions on the
carbon cycle of ecosystems (Stechemesser and Guenther, 2012).

Carbon accounting clearly means different things to different
people. To scientists, it is “the practice of making scientifically
robust and verifiable measurements of GHG [greenhouse gas]
emissions.” To political negotiators, it implies “the rules for
comparing emissions and removals as reported with commitments”
at a national level (IPCC, 2005, p. 265). To practitioners in the
United Nations Clean Development Mechanism (CDM) market,
it involves the measurement of reductions in emissions relative to
a hypothetical baseline, and other processes associated with the
subsequent creation of a new tradable commodity: a carbon credit
(Ministry of the Environment, Japan, 2009). To the International
Accounting Standards Board (IASB), it concerns the accounting
of tradable emission rights and obligations arising under emissions
trading schemes (IASB, 2008). (Ascui and Lovell, 2011).

Carbon accounting is a report that discusses climate change
mitigation into accounting (KPMG, 2008; Hespenheide et al.,
2010). Disclosure of carbon emissions or calculating carbon
costs is a part that must be reported in the company’s business
activities. Carbon accounting is part of accounting, as is the
calculation of environmental costs that arise from the calculation
itself (Schaltegger and Burritt, 2000). However, carbon accounting
is more specific to carbon disclosure.

Schaltegger and Burritt (2000) define environmental accounting
as part of accounting that discusses the impact of a company or
factory on the environment. In addition, environmental accounting
discusses financial aspects and non-financial aspects (Burritt et al.,
2002), so that environmental accounting is more general in nature.
In financial accounting, costs related to the environment will be
included in the components of the financial statements, so that
they become part of environmental accounting. In management
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accounting, the company will identify and report information on
management activities related to product lines, divisions, and
systems used (Stechemesser and Guenther, 2012). All of them
can have a relationship with the environment.

3. RESEARCH DESIGN

3.1. Sample and Data Description

This paper uses bibliometric analysis to mapping carbon
accounting research. Bibliometric is “the study and measurement
of the publication patterns of all forms of written communication
and their authors” (Potter, 1981). Bibliometric method will provide
an overview of the author’s mapping, source, impact, frequently
occurring words, affiliations, etc.

Fink (2010) proposes four steps for a systematic review, which
we used as a foundation and which we enriched by using the
structure proposed by Tranfield et al. (2003). In the first step, we
selected our research questions, the bibliographic article databases
and websites, as well as the appropriate search terms. Then, we
used practical review criteria for the inclusion or exclusion of the
relevant literature. In the third step, we developed and applied
methodological review criteria. Finally, we synthesized our
findings (Stechemesser and Guenther, 2012).

The data was collected from the Scopus database ranging from
2011 until 2022. Only journal articles published in English were
collected for analysis in this study. Journals with titles, keywords,
and abstracts containing “carbon accounting” are selected as the
data with category of journal is Business and Economics. The
search resulted in 62 journal articles. Since carbon accounting
is taken as a focus in this study, we have manually screened 10
articles to exclude those which are irrelevant. After screening, 55
publications are identified for further bibliometric analysis.

A systematic review “aims to comprehensively locate and
synthesize research that bears on a particular question, using
organized, transparent, and replicable procedures at each step in
the process.” Fink (2010) proposes four steps for a systematic
review, which we used as a foundation and which we enriched
by using the structure proposed by Tranfield et al. (2003). In the
first step, we selected our research questions, the biblio- graphic
article databases and websites, as well as the appropriate search
terms. Then, we used practical review criteria for the inclusion
or exclusion of the relevant literature. In the third step, we
developed and applied methodological review criteria. Finally,
we synthesized our findings (Stechemesser and Guenther (2012).
Table 1 shows the articles analyzed in this research.

4. RESULTS AND DISCUSSION

Based on the articles collected, we present data by year of
publication, the number of articles published at that time, and
the name of the journal. Table 2 presents the number of articles
published according to the year. Table 1 shows that the most
publications of papers related to the theme of Carbon Accounting
are in 2019 with 9 documents published.

3 shows the number of articles published based on journal name.
The Table 3 shows that Journal of cleaner production is the most
relevant source regarding carbon accounting theme with 31
journals published.

Table 4 shows the number of articles published based on
country. It shows that researcher in Australia concerned with
carbon accounting theme with 16 articles published, followed
by United Kingdom with 12 articles and China with 10 articles.

Bowen and Wittneben (2011) classify carbon accounting research
into 3 categories: counting, accounting, and accountability.
The counting carbon field have molecular level of analysis
and calibration purpose. While accounting carbon field have
plant, corporate or product level of analysis and industrial and
disclosure purposes. Accountability carbon field have global
level and allocation of emission purposes. Table 5 shows the
research sample field categorization according to Bowen and
Wittneben (2011).

There is no research that analyzes up to the level of accountability.
Existing research studies a lot of carbon in terms of counting and
accounting. The accounting field is more on disclosure of carbon
emission. There is only 1 research that examines audits on carbon
disclosure reports. For the method of measuring carbon itself,
there has not been an agreed upon measurement that is used as a
reference throughout the world. Carbon emission measurements
consist of life cycle assessment methods, project-level accounting,
and policy-level accounting (Brander, 2016).

The International Accounting Standard Board (IASB) has not
regulated rigidly how to recognize and measure the company’s
carbon emissions. Global Reporting Initiatives (GRI) makes the
disclosure standards which regulate the disclosure of carbon
emissions. For companies in Indonesia, this disclosure is still
voluntary.

Level of analysis of the research are divided into 4 levels, namely:
national, corporate, product, project, city. Table 6 shows the level
of analysis of the samples.

Most research analyzes Carbon Emission at the company level
followed by the city level. Only a few analyzed Carbon Emission

at the level of National, Project, Product, and University.

Figure 1: Word Cloud (processed with NVivo)
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Table 1: Article analyzed in the paper
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National accounting systems as a foundation for embedded
emissions accounting in trade-related climate policies
Carbon-neutral cities: Critical review of theory and practice
Assessing spatially multistage carbon transfer in the life cycle of
energy with a novel multi-flow and multi-node model:

A case of China's coal-to-electricity chain

The Surge of Environmental Social and Governance Reporting and
Sustainable Development Goals: Some Normative Thoughts
Corporate carbon accounting: a literature review of carbon
accounting research from the Kyoto Protocol to the Paris Agreement
Professional financial statement users’ perceived value of carbon
accounting disclosures and decision context

Spatial variability and temporal patterns of internal price of
carbon: a transitional management perspective

Assessing economic and environmental performance of
multi-energy sharing communities considering different carbon
emission responsibilities under carbon tax policy

CEO characteristics: do they matter for carbon performance?

An empirical investigation of Australian firms

A systems perspective analysis of an increased use of forest bioenergy
in Canada: Potential carbon impacts and policy recommendations
The effect of national culture on corporate green proactivity

On the fair accounting of carbon emissions in the global

system using an exergy cost formation concept

Impact of foreign directors on carbon emissions performance

and disclosure: empirical evidence from France

Accounting for biogenic carbon and end-of-life allocation in life
cycle assessment of multi-output wood cascade systems
Institutional work in the birth of a carbon accounting profession

Tourism carbon footprint inventories: A review of the
environmentally extended input-output approach

Ac-counting for carbon emissions: simulating absence
through experimental sites of material politics

The emergence of carbon accounting: How instruments

and dispositifs interact in new practice creation

When carbon accounting systems make us forget nature:

from commodification to reification

Carbon accounting approaches and reporting gaps in urban
emissions: An analysis of the Greenhouse Gas inventories and
climate action plans in Brazilian cities

Carbon dioxide emissions evaluations and mitigations in the
building and traffic sectors in Taichung metropolitan area, Taiwan
Greenhouse gas emissions and net carbon sequestration of the
Beijing-Tianjin Sand Source Control Project in China

An integrated carbon footprint accounting and sustainability
index for palm oil mills

Life-cycle assessment of timber frame constructions —

The case of rooftop extensions

Forestry carbon budget models to improve biogenic

carbon accounting in life cycle assessment

Does carbon accounting have an impact on

decision-making in building design?

Unpacking carbon accounting numbers: A study of the
commensurability and comparability of

corporate greenhouse gas emission disclosures

Hybrid life-cycle assessment for robust,

best-practice carbon accounting

Carbon accounting framework for decarbonisation

of European city neighbourhoods

The unpaid social cost of carbon: Introducing a framework to
estimate “legal looting” in the fossil fuel industry

Corporate greenhouse gas inventories, guarantees of origin and
combined heat and power production — Analysis of impacts on total
carbon dioxide emissions
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We divide research into quantitative and qualitative research
(Table 7).

Research that uses qualitative methods is more than quantitative
methods. The qualitative method that is mostly used is a case study
method in calculating the carbon emissions of a project, product,
city, or corporation.

Table 2: Number of publications by year

2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
Total

NN 10 9N NW W W LR

(o)
N

Table 3: Journal names of articles published

Abacus

Accounting and finance

Accounting research journal

Accounting, auditing and amp; accountability journal

Accounting, auditing and accountability journal

Annals of tourism research

Australasian accounting, business and finance journal

International journal of accounting

International journal of construction management

International journal of environment and health

International journal of production economics

International journal of production research

Journal of business research

Journal of cleaner production 30

Journal of environmental accounting and management 2

Journal of professional issues in 1

engineering education and practice

Management (France) 1

Meditari accountancy research 2

Social responsibility journal 1
1
6

— e e e e e = O\ = e =

Society and economy

Sustainability accounting,

management and policy journal

Total 62

Table 4: Number of articles published based on country

Australia 16
United Kingdom 12
China 10
France 7
United States 6
Germany 4
Hungary 4
Italy 3
Total 62

Most studies (75%) were examined at all industrial levels and
the rest (25%) examined samples in specific industries, namely
Automobile, Building and Traffic, Coal to Electricity Chain,
Construction, Construction Design, Forestry, Fossil Fuel, Hotels,
Industrial Park, Oil gas, Palm Oil, Sand Source Control Project,
Timber, and Tourism.

In terms of the coverage of carbon accounting in practice, it is
interesting to compare the focus of the papers in this sample with
the five frames identified by Ascui and Lovell (2011): physical,
national, market-enabling, financial and social/environmental
carbon accounting. Figure 1 provides a subjective classification of
the reviewed papers according to the frame of main emphasis. It is
immediately apparent that most of the literature concerns the “social/
environmental” framing of carbon accounting, mainly concerned
with either internal carbon management accounting, or external
carbon disclosure, and with organisations or their products and supply
chains as the main unit of analysis. This should not be surprising,
given that the scope of the review was limited to carbon accounting
in the SEA literature. However, it does suggest considerable scope
for SEA researchers interested in carbon accounting to broaden their
engagement with other forms of carbon accounting.

Many of the papers reviewed here have called for greater
interdisciplinary cooperation, for example, between accountants,
natural scientists and engineers, as well as between academic
researchers and practitioners.

Most frequent word shown in Figure 1 (Word Cloud). Word Cloud
shows the most frequent word discuss in the journals collected.
Size of the words represents the frequency of that words. The
bigger the size, the more frequent the word to be discussed. Based
on Figure 1, the word Carbon (8740 words) is the one that appears
the most in the carbon accounting theme, while in second place
is the word Emissions (4757 words), and the third is the word
accounting (4625 words).

Table 5: Research sample field categorization

Count of 23 39 0 62
authors

Table 6: Level of analysis of the samples

All level 1
City 10
Corporate 41
National 6
Product 1
Project

University 1
Total 62

Table 7: Analysis methods

Qualitative 33
Quantitative 29
Total 62
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5. CONCLUSION

The most publications of papers related to the theme of Carbon
Accounting are in 2019 with 9 documents published. Journal of
Cleaner Production is the most relevant source regarding carbon
accounting theme with 31 journals published. Researcher in
Australia concerned with carbon accounting theme with 16 articles
published, followed by United Kingdom with 12 articles and
China with 10 articles. Word Cloud shows the most frequent word
discuss in the journals collected. Size of the words represents the
frequency of that words. The bigger the size, the more frequent the
word to be discussed. Based on Figure 1, the word Carbon (8740
words) is the one that appears the most in the carbon accounting
theme, while in second place is the word Emissions (4757 words),
and the third is the word accounting (4625 words). Carbon
accounting research development starts from the synthesis of
“carbon accounting” definitions. It develops with carbon counting,
carbon accounting, and carbon accountability. Carbon counting
has been researched many times in specific industries. But carbon
accounting (includes recognition, measurement, presentations, and
disclosure) and carbon accountability (audit of carbon accounting)
still need further analysis.

Research on Carbon Accounting still allows a lot of development.
The current research mostly examines the Carbon Emission
(Counting) calculation method. Research on Carbon Disclosure
has also been done a lot, but research on Carbon Accountability is
still not much done. This can be an opportunity for further research.

Coordination between academics and practitioners (be it
accountants and practitioners at Midwives Carbon/Engineer
Emissions) are needed so that Carbon Emission can be measured
reliably.

For standard setter, special standards are needed that regulate
the recognition, measurement, presentation, and disclosure of
company carbon emissions. This is because there is currently no
special standard that regulates this. The company is still voluntary
presenting and expressing carbon emissions in their respective
ways so that they cannot be assessed as comparative. It takes
standard standards throughout the world to be more comparable.
The audit regarding the Carbon Emission report also needs to
be done considering that stakeholders are currently not only
concerned about profit aspects, but also people and planets.
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