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ABSTRACT 

 

Purpose: The purpose of this study is to investigate how and why the Emission Trading Scheme (ETS) affected 
firms are disclosing and financially accounting for carbon within a voluntary disclosure setting.  
 
Methodology and Data Sources Used: The study is framed within institutional theory and examines 
inconsistencies and a lack of transparency in the carbon financial accounting and carbon disclosure practices of 
ETS affected firms. Findings are presented as empirical evidence to support the demand for uniform mandatory 
carbon financial accounting and disclosure guidance. The relation between various institutional pressures is also 
identified - coercive (i.e. regulations), mimetic (i.e. size, leverage, listing status and industry), and normative (i.e. 
auditors). Firms’ carbon related disclosure practices and the way carbon financial accounting is being conducted 
by the firms affected under the EU ETS, Australian Carbon Tax and NZ ETS are examined to identify the 
incentives that may be motivating these firms’ adoption of carbon financial accounting policy and the extent of 
their disclosures. The 2013 Annual reports of the UK, Australian and New Zealand companies affected under the 
European Union Emission trading scheme, Australian Carbon Tax and New Zealand ETS are analysed. The 
affected companies are selected from Carbonmarketdata Database (for UK companies), Liable Entities Public 
Information Database (LEPID) (for Australian companies) and New Zealand Emission Unit Registry Database 
(for New Zealand companies). Content analysis is implemented for the purpose of data collection from the 
annual reports. The IFRIC 3 template is used to identify the recognition, measurement and reporting practices of 
the affected companies for carbon emission allowances by five stages of the carbon emission allowances 
transactions namely when these carbon emission allowances are (1) received for free, (2) purchased, (3) used, 
(4) sold, and, (5) surrendered.  
 
Findings: Inconsistencies in the carbon financial accounting practices and diversity in the carbon disclosure of 
ETS affected firms are observed. Whilst they treat carbon emission allowances as intangible assets, most ETS 
firms are providing incomplete information on their carbon financial accounting practices. Some firms did not 
specify how they are ‘recognising’ carbon emission allowances and in some cases, others did not specify how 
they are ‘measuring’ carbon emission allowances. The extent of carbon disclosure was also low for most ETS 
firms. The findings also provide some empirical evidence of the institutional pressures, especially coercive 
(regulation) and mimetic pressures (size and listing status) which are the main determinants of the ETS affected 
firms’ carbon financial accounting practice and the extent of carbon disclosure.   

Research Contribution & Implications of Research Impact: The findings of this study will assist accounting 
policy makers in understanding how and why the affected companies financially account and disclose their 
carbon allowances in certain ways. This can assist the development of a uniform carbon financial accounting and 
disclosure guidance, especially when the IASB is yet to issue any draft guidance on the financial accounting of 
carbon. Additionally, the findings presented by this study will be useful for establishing guidelines for auditors to 
help affected companies financially account and disclose carbon allowances and other carbon emission related 
information. Lastly, given the scant amount of studies in the field of financial accounting for carbon emissions 
under ETS, this research will also give meaningful insights to academics and researchers.  
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Chapter 1: Introduction 

 

Different actions developed to tackle global climate change have accounting implications that 
deserve the research of accounting academics.  

        (Bebbington and Gonzalez, 2008, p. 712) 

 

 

1.1 Motivation and Research questions 

There is currently no uniform guidance on financially accounting for carbon nor is there a uniform 
mandatory carbon disclosure requirement for firms affected under Emission Trading Schemes (i.e. 
ETSs). The disclosure setting is therefore voluntary. The absence of guidance can lead to 
inconsistencies in carbon financial accounting practices and a lack of transparency in carbon disclosure 
practices. This is likely to lead to issues in comparability of financial statements for investors and 
stakeholders; insufficient information will make it difficult for stakeholders to make informed decisions. 
Thus, given the increasing relevance of carbon financial accounting and the carbon disclosure practices 
of ETS affected firms, research on the way in which the firms affected under ETS are financially 
accounting for and providing carbon related disclosure, can provide useful information to accountants, 
auditors, accounting standard setters, investors, financial report preparers, researchers, government, 
regulators and other stakeholders (KPMG, 2008; Elfrink & Ellison, 2009; Haque & Deegan, 2010; 
Warwick & Ng, 2012). 

With carbon as a material commodity that needs to be financially accounted for in different lifecycles 
(i.e. when received for free, when purchased, when used, when sold and when surrendered), and given 
the voluntary setting, ETS affected firms need guidance on how they could financially account for 
carbon in each of those lifecycles or phases. Thus, knowledge of ETS affected firms’ carbon financial 
accounting practices is essential as it will help provide guidance to all other ETS affected firms on how 
they could financially account for carbon emission allowances. It will also help enhance the preparation 
and comparability of financial statements for accountants, auditors, financial report preparers, investors 
and other stakeholders, for decision making. The findings on carbon financial accounting practices will 
also provide empirical evidence on whether there are inconsistencies in the carbon financial accounting 
practices of the ETS affected firms. This evidence can thus support the demand for uniform carbon 
financial accounting guidance. This study is also timely and of significance to the accounting community 
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and the ETS affected firms and regulators who are seeking ideas on how to fill the void created by the 
withdrawal of carbon financial accounting guidance (i.e. the International Financial Reporting 
Interpretations Committee, interpretation 3 or IFRIC 3). 

Knowing how ETS affected firms are providing carbon disclosure is essential as it will provide empirical 
evidence on whether there is diversity and/or a lack of transparency in the carbon disclosure practices 
of these firms. Any evidence found of a lack of transparency will add further support to the demand for 
a mandatory carbon disclosure requirement. Additionally, it will provide insight on the carbon disclosure 
areas that are of interest to stakeholders but are not being properly addressed and disclosed by ETS 
affected firms. Research suggests that there is clear evidence of a demand for disclosure around  ETS 
affected firms’ strategies and policies that have been implemented in order to deal with climate change 
(and ETSs) (Haque & Deegan, 2010). This is because these firms are expected to play an important 
role in stabilising climate change, and the control of greenhouse gas emissions is important for 
sustainable corporate development (Kauffman & Less, 2010; Rankin, Windsor & Wahyuni, 2011; Luo & 
Tang, 2014). Additionally, the increased risks faced by the firms affected under ETSs have caught the 
attention of various stakeholders such as institutional investors, banks, accounting firms, governmental 
agencies, NGOs and consumers, and there is a demand for disclosure regarding corporate climate 
change practices (Rankin et al., 2011; Eleftheriadis & Anagnostopolou, 2014). Thus, insight on the 
areas of carbon disclosure that are currently not being properly addressed by the ETS affected firms 
will help enhance the transparency of carbon related disclosures. Such transparency can further help 
inform investors and stakeholders of the firms’ activities.  

In addition to the knowledge of how the affected companies are financially accounting for and 
disclosing information on carbon emission allowances, it is also necessary to know why the affected 
companies are accounting for or disclosing carbon related information. In other words, what institutional 
pressures (or firm characteristics and market features – classified under coercive, mimetic and 
normative institutional pressures) influence an ETS affected firm’s carbon financial accounting and 
carbon disclosure practices. Despite the lack of a carbon financial accounting standard and most of the 
carbon disclosure not being mandatory, many companies are taking a proactive emission reduction 
approach and not only financially accounting for carbon using IAS 8, but also making carbon 
disclosures (Luo, Lan & Tang, 2012). This motivates the need to investigate why some of the 
companies affected under ETSs, prefer to incorporate carbon financial accounting and disclosure as a 
part of their business operations and strategy, whilst others do not (Luo et al., 2012). Additionally, an 
understanding of how firms interpret and respond to the three institutional pressures is essential to 
establishing a regulatory and cultural framework for a low carbon environment (Luo et al., 2012). Since 
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there have also been discussions of enhancing climate change related corporate disclosures and 
accounting practices (Eleftheriadis & Anagnostopoulou, 2014), a contribution can be made to this 
discussion by outlining the firm characteristics and market features that are most likely to have a 
positive effect on carbon financial accounting and carbon disclosure practices. A study on the 
determinants of carbon financial accounting and carbon disclosure practices is therefore essential at 
this stage as it will help identify the institutional pressures or firm characteristics/market features that 
drive carbon financial accounting and carbon disclosure practices. These institutional pressures or firm 
characteristics/market features can further be considered by policy makers in their strategy to improve 
the uniformity and comparability of the carbon financial accounting and carbon disclosure practices of 
the ETS affected firms. 

Thus, the study specifically addresses the following research questions:  

Research question 1: How are the firms affected under ETSs financially accounting for carbon emission 
allowances in the absence of uniform accounting guidance? 

Research question 2: How are the firms affected under ETSs providing carbon disclosure in the 
absence of a uniform mandatory carbon disclosure requirement? 

Research question 3: What institutional pressures, in the form of firm characteristics and market 
features, are influencing the ETS affected firms’ carbon financial accounting and carbon disclosure 
practices, in the absence of uniform accounting guidance and limited mandatory carbon disclosure 
requirements? 

This study is of significance as it will help understand how and why the ETS affected firms financially 
account for and disclose carbon emission related information. This knowledge is essential and timely as 
the findings of ‘how’ and ‘why’ can help provide guidance to the ETS firms and the accounting 
professionals on the carbon financial accounting and carbon disclosure practices they can adopt, in the 
absence of any existing uniform guidance. This can further enhance the carbon financial accounting 
and carbon disclosure practices of the ETS affected firms by reducing inconsistencies in their carbon 
financial accounting practices and increasing their carbon disclosure transparency. Finally, the findings 
of the study will also help the accounting communities and regulators to develop and establish carbon 
financial accounting and carbon disclosure guidelines for accountants and auditors to ensure uniformity 
in carbon financial accounting and carbon disclosure practices. 

 



4 
 

1.2 Background 

The Kyoto Protocol came into force in February 2005, with the first commitment phase starting in 2008 
and ending on 31 December 2012 (UNFCCC1, 2015). Its purpose was to prevent the increasing 
impacts of human-induced climate change. It was negotiated in Kyoto, Japan, by an international 
community consisting of nearly 175 countries from all over the world as well as the European Union 
(EU) (CPA Australia, 2008; Jee Hoon, 2010). The Protocol basically sets legally binding targets and 
timetables for cutting the greenhouse gas emissions of 37 industrialised countries (those that have 
ratified the Protocol) and European nations (CPA Australia, 2008; Jiang, Sharp & Sheng, 2009). Later 
on, during a conference held in November 2012 in Doha, it was decided to proceed with the second 
phase from 1 January 2013 to 31 December 2020 (UNFCCC, 2015). To assist the countries in limiting 
their greenhouse emissions and meeting their obligations under the Protocol at a lower cost, the 
Protocol defines three flexibility mechanisms, namely, the clean development mechanism (CDM), joint 
implementation (JI), and the Kyoto emissions trading scheme mechanism i.e. ETS (CPA Australia, 
2008; UNFCCC, 2015) (see Chapter 2 for a detailed discussion on these mechanisms).  

Of these emission reduction mechanisms, ETSs have been widely adopted by various countries (e.g. 
European ETS or EU ETS, NZ ETS, Australian Carbon Tax, etc). The emissions trading schemes have 
accounting and disclosure implications for the affected companies as a previously costless activity has 
now become costly, thus creating a carbon market by means of marketable allowances (Cook, 2009).  

With carbon as a commodity, there is a need for firms to financially account for their carbon in five 
different situations i.e. when received for free, when purchased, when used, when sold and when 
surrendered. Moreover, some of the carbon financial accounting implications arising due to ETSs are 
whether emission allowances are assets or liabilities and how they should be measured and valued 
(Elfrink & Ellison, 2009). Due to the introduction of ETSs, stakeholders are seeking and demanding the 
disclosure of information pertaining to greenhouse gas (GHG) emissions, governance policies adopted 
for reducing the emission levels to the desired target, as well as any regulatory, financial or physical 
risks associated with climate change (and ETSs) (for example, the Carbon Disclosure Project (CDP)) 
(KPMG, 2008; Haque & Deegan, 2010). 

Currently, there is an absence of uniform carbon financial accounting guidance and a uniform 
mandatory carbon disclosure requirement for the firms affected under ETSs. As per the claims of prior 
studies, this voluntary setting has resulted in inconsistent carbon financial accounting and carbon 
disclosure practices. This is because firms are using IAS 8 ‘Accounting policies, Changes in accounting 
                                                           
1 United Nations Framework Convention on Climate Change 
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estimates and errors’, which allows them to develop their own accounting policy for an ETS, as long as 
they are consistent with the underlying IFRS (Warwick & Ng, 2012). Additionally, inconsistencies in 
carbon disclosure practices may result from firms using different formats to provide carbon related 
disclosures, or they may even be transparent with respect to their carbon disclosures (Freedman & 
Jaggi, 2005; Kolk, Levy & Pinkse, 2008; Stanny & Ely, 2008; Doran & Quinn, 2009; Peters & Romi, 
2009; Prado-Lorenzo, Alvarez & Sanchez, 2009; Andrew & Cortese, 2011; Berthelot & Robert, 2011; 
Rankin et al., 2011; Cotter & Najah, 2012; Bae Choi, Lee & Psaros, 2013; Stanny, 2013). Although 
carbon disclosure is not mandatory in most of the countries in the world (for example, New Zealand) 
(Luo et al., 2012), some countries have mandatory carbon related disclosure requirements. For 
example, Australia’s NGER Act 2007 requires firms liable under the Australian Carbon Tax to provide 
disclosure on its Scope 1 and 2 emissions. However, apart from the information that firms may need to 
mandatorily disclose, there is some information that a firm may also voluntarily disclose, for example, 
disclosure on the financial accounting policies for carbon emission allowances. In other words, the 
scope of mandatory carbon disclosure requirements is limited and ambitions for consistent and 
comparable information are not currently recognised (Bebbington, Unerman & O’Dwyer, 2014). 

To support the demand for uniform carbon financial accounting and mandatory carbon disclosure 
guidance and to back the claims that inconsistencies exist, prior studies in the carbon financial 
accounting and carbon disclosure area have attempted to provide empirical evidence of inconsistencies 
in the carbon financial accounting and carbon disclosure practices of the large emitters, firms belonging 
to Kyoto protocol ratifying countries, or firms responding to the CDP2 questionnaire. At the time of the 
study however, there is scant empirical evidence in the carbon financial accounting literature on the 
inconsistencies in carbon financial accounting practices, with the exception of Warwick and Ng (2012) 
and Black (2013). Both these studies examined the carbon financial accounting practices of firms with 
significant emission liabilities under the EU ETS as well as large EU emitters. Both studies reported 
inconsistencies in the carbon financial accounting approaches of the firms. Prior studies in the carbon 
disclosure literature have mostly considered various reporting (disclosure) activities (Freedman & Jaggi, 
2005; Prado-Lorenzo et al., 2009; Andrew & Cortese, 2011; Lodhia, 2011; Rankin et al., 2011), or the 
format (for e.g., annual reports, standalone report, etc) in which the reporting and disclosure of carbon 
information was being observed (Pellegrino & Lodhia, 2012). These studies also reported 
inconsistencies in the carbon disclosure practices of the firms. 

                                                           
2 The CDP (or Carbon Disclosure Project) constitutes an international voluntary code developed by a non-government, non-
profit organisation through which investors have encouraged firms to consider disclosure of carbon related issues (namely 
climate change related risks and opportunities, their greenhouse gas emissions and their climate change management and 
processes) in decision making. 
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The current study supports the demand for uniform carbon financial accounting guidance and a uniform 
mandatory carbon disclosure requirement and provides further empirical evidence on whether 
inconsistencies in carbon financial accounting and carbon disclosure practices exist. Additionally, the 
study lends support to current voluntary carbon financial accounting and carbon disclosure practices, 
by providing guidance based on empirical findings. Compared to prior studies, the present study is 
timely and specifically focuses on the carbon financial accounting practices of ETS affected firms in 
more depth (particularly in Australia, New Zealand and the UK), while exploring their carbon disclosure 
practices. Further, while prior studies have examined just carbon financial accounting practices or 
carbon disclosure practices, the current study examines both the carbon financial accounting and 
carbon disclosure practices of ETS affected firms and presents the findings of both these practices in 
one study.  

With 32 countries operating or participating in ETSs globally in 2012, and with other major economies 
moving towards the adoption of such schemes, worldwide ETSs were worth US $30 billion in 2014 
(Warwick & Ng, 2012; Worldbank, 2014). With the globalization of ETSs on the horizon (Warwick & Ng, 
2012), the carbon financial accounting and carbon disclosure practices of ETS affected firms are likely 
to have increasing international relevance. Therefore, the present study focuses on the carbon financial 
accounting and carbon disclosure practices of ETS affected firms (rather than just large emitters or 
other firms as in prior studies). The study assumes ETS affected firms to be different from other firms 
i.e. the ‘emitters’, ‘large emitting firms’ and ‘firms from Kyoto Protocol ratifying countries’, all of which 
have been the focus of most studies in the carbon literature. ETS affected firms are considered as 
different from other firms as irrespective of their size they are not just emitters, but are also directly 
obliged to participate in carbon trading affairs and are therefore more likely to be under public scrutiny. 
The other firms may or may not choose to voluntarily participate in the carbon market and therefore 
may not be very involved in carbon trading. Additionally, ETS affected firms are likely to be under more 
pressure to provide carbon disclosure, given that they are participants in ETSs, as compared to other 
firms which may or may not be under public scrutiny. As a result of this, and given the increasing 
prominence of ETSs, it is essential that a study on the carbon financial accounting and carbon 
disclosure practices of these ETS affected firms be undertaken, as it will add to the carbon literature by 
providing more comprehensive and detailed carbon financial accounting and carbon disclosure 
guidance / recommendations from the perspective of these firms. Findings on carbon disclosure 
practices will also help to assess if the ETS affected firms appear to be responding to the carbon 
related information disclosure demand (irrespective of whether the demand for information is mandatory 
or voluntary) (Sullivan & Gouldson, 2012). 
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There is also an absence of rigorous research on the issue of carbon financial accounting in the 
Australasian and world contexts. Prior literature in the carbon financial accounting and carbon 
disclosure area does not appear to have surveyed the carbon financial accounting and disclosure 
practices of the firms affected under the oldest ETSs nor those affected under recent ETSs. A study on 
the carbon financial accounting and carbon disclosure practices of the firms affected under the oldest 
and more recent ETSs will add to the carbon literature by providing a comparison between the practices 
adopted by these firms. At the time of the study, Australia and New Zealand were recent entrants to the 
carbon market with ETSs whereas the UK, being a part of the European Union, was the oldest entrant 
(see Chapter 2 for detailed discussion on these ETSs). While the EU ETS was introduced in 2005, New 
Zealand’s ETS has been operating since 2008 (Climate Change Information New Zealand, 2009). 
Following this, Australia’s Emission Trading Scheme, known as the Australian Carbon Tax, came into 
force on 1 July 2012 (Clean Energy Regulator, 2015). As such, the study specifically focuses on the 
accounting and disclosure implications for UK, Australian and New Zealand firms affected under their 
respective ETSs.  

The study uses institutional theory to explain the determinants behind carbon accounting and 
disclosure practices. At the commencement of the study, there did not appear to be any studies in the 
carbon financial accounting area that used institutional theory to examine carbon financial accounting 
practices. Other relevant prior studies were, however, considered, including those in the carbon 
disclosure area which used other theoretical perspectives to explain financial accounting and carbon 
disclosure practices. While some studies in the financial accounting area used positive accounting 
theory (Rahman, Perera & Ganesh, 2002; Waweru, Prot Ntui & Mangena, 2011), other studies adopted 
a costly contracting theory approach (Astami & Tower, 2006) to explain why firms voluntarily account 
for carbon. Likewise, prior studies in the carbon disclosure area used socio political economy theory, 
legitimacy theory, stakeholder theory and institutional theory to explain why firms may voluntarily 
provide carbon disclosure (Freedman & Jaggi, 2005; Stanny & Ely, 2008; Rankin et al., 2011; Tang & 
Lua, 2011; Luo et al., 2012; Pellegrino & Lodhia, 2012; Bae Choi et al., 2013; Haque, Deegan & Inglis, 
2013; Jira & Toffel, 2013; Stanny, 2013). Most of these studies were undertaken from a multiple theory 
perspective i.e. they used more than one theory to explain the carbon disclosure practices of firms. In 
contrast, the current study adds to Rankin et al. (2011) who used an institutional theory to explore the 
determinants of carbon disclosure practices of ETS affected firms.  

Institutional theory is used as it provides a complementary, rather than competitive, perspective to both 
stakeholder and legitimacy theory (Deegan, 2011). Using institutional theory, the study hypothesizes 
that carbon financial accounting and carbon disclosure practices are influenced by the ETS affected 
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firms’ institutional pressures, namely, coercive, mimetic and normative pressures. In other words, the 
study uses the framework of ‘institutional theory’ and considers the EU ETS, the Australian Carbon Tax 
and the NZ ETS, as the institutional setting changes that have given rise to the carbon financial 
accounting and carbon disclosure issues in Australia, New Zealand and the UK. Regulations are 
coercive pressures whereas variables like firm size, listing status, leverage and industry are mimetic 
pressures. Big4 auditors are normative forces that could be influencing the ETS affected firms’ carbon 
financial accounting and carbon disclosure practices, given the lack of uniform carbon accounting 
guidance and limited mandatory disclosure requirements.  

Major variables pertaining to firm characteristics and market features (Regulation, Firm size, Leverage, 
Industry/Sector) that were found to have a positive or significant relationship with the firms accounting 
policy or carbon disclosure, were derived from prior financial accounting and carbon disclosure 
literature and considered for the study. Two variables (Auditors and Listing status of a firm) that were 
seldom used in prior studies, were also considered. All these variables were classified under the 
different institutional pressures, namely coercive (i.e. Regulation), mimetic (i.e. Firm size, Leverage, 
Listing status and Industry) and normative (i.e. Auditors). The purpose of doing so was to investigate if 
any or all of these institutional variables could explain the firms’ motivation for carbon financial 
accounting and carbon disclosure.  

Thus, the study investigates UK, Australian and New Zealand ETS affected firms’ carbon financial 
accounting and carbon disclosure practices and also examines the determinants of institutional 
pressures behind these practices, given the voluntary setting.  

 

1.3 Research purpose and objectives 

The purpose of this study, therefore, is to investigate how and why the ETS affected firms are 
financially accounting for carbon and providing carbon disclosure, given the voluntary setting. Another 
objective is to examine if there are inconsistencies and/or a lack of transparency in the carbon financial 
accounting and carbon disclosure practices of the ETS affected firms. If inconsistencies and/or a lack of 
transparency are found then these findings will provide empirical evidence in support of the demand for 
uniform mandatory carbon financial accounting and disclosure guidance. In addition to this analysis the 
relation between (1) coercive institutional pressures (i.e. regulations), mimetic institutional pressures 
(i.e. firm size, leverage, listing status and industry), and normative institutional pressures (i.e. auditors); 
and (2) firms’ carbon related disclosure practices along with the way carbon financial accounting is 
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being conducted by the firms affected under the EU ETS, Australian Carbon Tax and NZ ETS, will be 
examined to identify the incentives that may be motivating these firms’ adoption of carbon financial 
accounting policies and their carbon disclosure level. 

 

1.4 Methodology 

A quantitative method was used as the study required a deductive approach to examine whether a 
theory (i.e. institutional theory) could explain the determinants behind the carbon financial accounting 
and carbon disclosure practices of the ETS affected firms. Assessing these practices in accordance 
with the IFRIC3 template and carbon disclosure checklist, required professional judgement and an 
interpretive approach. This involved subjective judgement but the assessment was performed by two 
researchers in order to validate the scoring. Annual reports for the year 2012-2013 of UK, Australian 
and New Zealand firms affected under the European Union ETS, the Australian Carbon Tax and the 
New Zealand ETS are analysed. Annual reports are used as they represent the most important channel 
for the firms to self-present their situation and communicate their corporate strategy to investors and 
stakeholders (Abrahamson & Hambrick, 1997; Song, Wang & Cavusgil, 2015). The ETS affected firms 
are selected from the Carbonmarketdata database, the Liable Entities Public Information Database 
(LEPID) and the New Zealand Emission Unit Registry Database. Content analysis is implemented for 
the purpose of data collection. The IFRIC 3 template is used to identify the recognition, measurement 
and reporting practices of the affected companies for carbon emission allowances by five stages of the 
carbon emission allowances transactions, namely, when these carbon emission allowances are (1) 
received for free, (2) purchased, (3) used, (4) sold, and, (5) surrendered. Similarly, for the purpose of 
coding a company’s carbon emission related disclosure practice, a coding framework is used that was 
developed based on a checklist derived from the Carbon Disclosure Project (CDP) and further modified 
by Bae Choi et al. (2013). Finally, logistic regression analysis is performed on the data using SPSS. 

 

1.5 Outline of thesis 

The study is structured as follows. Chapter 1 (Introduction) provides the motivation, background and 
outline of the thesis. Chapter 2 (Carbon Markets and Emission Trading Schemes) provides an insight 
on what constitutes the carbon market. It begins by describing the early market mechanisms that 
existed (but were not popularly used) before the Kyoto Protocol was introduced. It then describes the 
current carbon market instruments and their mechanisms as well as similarities and differences 
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between each of these mechanisms. The chapter discusses ETSs and specifically focusses on the EU 
ETS, the Australian Carbon Tax and the NZ ETS. Finally, the chapter identifies the key issues (i.e. the 
carbon financial accounting and carbon disclosure issues) resulting from ETSs and notes that ETSs 
result in the need for affected firms to financially account for and provide carbon disclosure since 
carbon is now a material product with a price attached to it.  

Chapter 3 (Lack of empirical evidence on the inconsistencies in the Carbon Financial Accounting 

practices of ETS affected firms) discusses the reason behind undertaking the first research question i.e. 
how are ETS affected firms financially accounting for carbon? In Chapter 2, the carbon financial 
accounting issues arising from ETSs are highlighted, and Chapter 3 notes that ETS affected firms may 
have inconsistent carbon financial accounting practices. Empirical evidence on the inconsistencies in 
carbon financial accounting practices is needed to provide strong support for uniform carbon financial 
accounting guidance. The chapter posits that uniform carbon financial accounting guidance is essential 
at this point of time as the absence of it may lead to inconsistencies in the financial statements of the 
firms and further lead to issues with their comparability. Following this, the chapter discusses prior 
studies in the carbon financial accounting literature with empirical evidence on the inconsistencies in 
carbon financial accounting practices. A gap in the literature is made apparent by the lack of empirical 
evidence of whether inconsistencies in the carbon financial accounting practices of ETS affected firms 
exist, and it is this gap that the first research question of the study attempts to address.  

Chapter 4 (Lack of empirical evidence on the inconsistencies in the Carbon Disclosure practices of ETS 

affected firms) discusses the reasoning behind the second research question i.e. how are ETS affected 
firms providing carbon disclosure? Having highlighted that ETSs give rise to carbon disclosure issues 
as in Chapter 2, this chapter notes that ETS affected firms may be less transparent in their carbon 
disclosure. Empirical evidence is needed on the lack of transparency in carbon disclosure practices in 
order to give support for a uniform mandatory carbon disclosure requirement. The chapter highlights 
that a uniform requirement is essential at this stage as the absence of it may lead to a lack of 
transparency in the carbon disclosure practices of ETS affected firms. Following this, the chapter 
discusses prior studies in the carbon disclosure literature with empirical evidence on the lack of 
transparency in carbon disclosure practices. A gap in the literature is made apparent by the lack of 
empirical evidence on whether there is a lack of transparency in the carbon disclosure practices of ETS 
affected firms, and it is this gap that the second research question of this study attempts to address. 

Chapter 5 (Factors influencing a firm’s decision to financially account for and disclose voluntarily) 
discusses the reason behind undertaking the third research question i.e. what factors are influencing 
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the ETS affected firms’ carbon financial accounting and carbon disclosure practices? The chapter notes 
that empirical evidence on the determinants of the carbon financial accounting and carbon disclosure 
practices of ETS affected firms is essential as it will help understand what motivates firms to voluntarily 
account for carbon and provide carbon disclosure. The chapter also states that the information on these 
determinants is needed to help policymakers in planning their strategy on how they could further 
improve uniformity and comparability of carbon financial accounting and carbon disclosure practices. 
The chapter first discusses the different theoretical perspectives that have been adopted by prior 
studies in the carbon literature to explain why firms may be involved in voluntary (accounting and 
carbon disclosure) practices, and notes that most studies have used a multiple theory approach, with 
institutional theory being the least adopted perspective. To fill this gap, the chapter takes a single 
theory approach using an institutional theory framework and asserts that the carbon financial 
accounting and carbon disclosure practices of the firms are driven by three institutional pressures, 
namely coercive, mimetic and normative pressures. Finally, the chapter discusses the variables 
examined by prior studies, classifies them under the three institutional pressures, and discusses the 
hypothesis for addressing the third research question. 

Chapter 6 (Methodology) identifies the research method and design that is used for exploring the 
carbon financial accounting and carbon disclosure practices of the firms affected under the EU ETS, 
the Australian Carbon Tax and the NZ ETS.  

Chapter 7 (Results and Discussion: The Carbon Financial Accounting practices, the Carbon Disclosure 

practices and their determinants) presents and discusses the findings pertaining to each of the study’s 
three research questions. The findings on the carbon financial accounting practices of the ETS affected 
firms, the carbon disclosure practices of the ETS affected firms, and the determinants of these carbon 
financial accounting and carbon disclosure practices are discussed. The findings are presented from 
the data collected from the sample of UK, Australian and NZ firms’ annual reports. 

Chapter 8 (Summary, Limitations, Future research, Conclusion and Recommendations) presents a 
summary of the research and its findings and discusses the study’s limitations. The chapter also 
presents some conclusions on the findings and gives suggestions for future research. Some 
recommendations are also provided.  

Figure 1.1 shows the overall structure of the research. 
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Chapter 2: Carbon Markets, Emission Trading Schemes and Key Issues 

 

2.1 Introduction 

The purpose of this chapter is to give insight on how ETSs work and set the basis for the rest of the thesis 
by highlighting, in brief, the key carbon financial accounting and carbon disclosure issues resulting from 
ETSs. First, section 2.2 looks at the growth of the carbon market by describing the early and current carbon 
markets. Further information on emission reduction mechanisms that were (or are being) adopted in these 
carbon markets is given in subsections 2.2.1 and 2.2.2. Following this, the most prominent emission 
reduction mechanism in the current carbon market with increasing international relevance and the focus of 
this study, i.e. the ETS, is discussed in section 2.3. Subsections 2.3.1 to 2.3.3 describe the EU ETS, the 
Australian Carbon pricing mechanism (i.e. the Australian Carbon Tax), and the NZ ETS in further detail. 
Finally, the key carbon financial accounting and carbon disclosure issues resulting from these ETSs are 
highlighted in brief in section 2.4, and the chapter concludes with a summary in section 2.5.   

 

2.2 Carbon Markets 

Carbon markets were created as a result of actions taken to combat human induced global warming, and 
were estimated at a value of US$176 billion dollars in 2012 (Coelho, 2012). Carbon markets exist because 
‘carbon emissions’ are no longer free, thus implying that a previously costless activity has now become 
costly by means of marketable allowances (Cook, 2009). Carbon markets are also likely to gain further 
relevance with the recent adoption of the Paris Agreement. Negotiations to develop measures that could be 
undertaken post the year 2020 to replace the Kyoto Protocol led to the culmination and adoption of the 
‘Paris Agreement’ in Paris, in December 2015 (Bodansky, 2016). As compared to the Kyoto Protocol, the 
Paris Agreement is a more global and independent measure under the UNFCCC, the purpose of which is 
also to help address human induced climate change i.e. emissions of effluents (Bodansky, 2016; UNFCCC, 
2016a). The Paris Agreement will also require all parties to set up their own “nationally determined 
contributions’’ or NDCs (UNFCCC, 2016b). This agreement shall come into force when ratified by the 55 
parties to the convention, all of which account for an estimated 55% of the total greenhouse gas emissions. 
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The ratified agreement will also be legally binding to these parties (Bodansky, 2016; UNFCCC, 2016b). The 
Paris Agreement also prefers the mechanisms defined by the Kyoto Protocol, but classifies them into two 
market mechanisms, namely, “internationally transferred mitigation outcomes” (ITMOs) (new jargon for 
ETSs, see section 2.3), and “sustainable development mechanisms” (SDM), a combination of CDM and JI 
(Bodansky, 2016) (see subsection 2.2.2).  

The discussion now focusses on the growth of carbon markets by describing the early and current carbon 
markets, and the emission reduction mechanisms that were (or are being) adopted in these markets. 

2.2.1 Early carbon markets 

Prior to the Kyoto Protocol, carbon and environmental related issues were addressed by way of a 
regulatory mechanism (Mead, 2009). Tax on emitters, the Montreal Treaty (1986), the US Acid Rain trading 
scheme that began in the 1980s, and the Renewable Energy Certificate market (RECs) in the US, are 
some examples of regulation that led to the development of carbon markets.  

Taxation: Taxation on emitters was one of the common methods used to address the environmental issue 
(Mead, 2009). Some examples of taxation were excise duty and customs charges that were applied on 
cross-border transactions or through a variety of different governmental agencies (Mead, 2009).  

The Montreal Treaty (1986): The Montreal Treaty was introduced in 1986 to phase out chlorofluorocarbons 
(CFCs) that had been accumulating in the atmosphere and were responsible for the creation of a hole in 
the ozone layer in the stratosphere. This treaty was put in place to gradually phase out CFCs in a controlled 
manner over a period of years, and then ban them (Mead, 2009).  

The US Acid Rain trading scheme: The US Acid Rain trading scheme began in the 1980s and under the 
Clean Air Amendment Act 1990, was further developed into a cap and trade market for sulphur dioxide 
(SO2). Under this scheme, the government elected to cap SO2 emissions and permitted allowances trading 
for emitting SO2. Furthermore, the allowance allocations were based on the SO2 intensity of the fuel’s 
inputs (Mead, 2009).  

Renewable Energy Certificates (RECs): The Renewable Energy Certificate market in the US was 
somewhat similar to the US Acid Rain scheme and created a saleable certificate for each megawatt of 
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“green renewable” electricity (Mead, 2009). It was created to encourage investment in alternative energy 
generation and used both voluntary and regulatory frameworks (Mead, 2009).  

2.2.2 Current carbon markets 

The current carbon markets are now made up of two main instruments, namely regulatory or price 
mechanisms and project based mechanisms (Cook, 2009). Joint Implementation (JI) and the Clean 
Development Mechanism (CDM) are examples of project based mechanisms, whereas a carbon tax and 
emission trading schemes are examples of a regulatory or price mechanism (see Figure 2-1 below).   

 

Figure 2-1: Current carbon market mechanisms 

 

 

Project based mechanisms: 

The clean development mechanism (CDM): CDM has been in operation since the beginning of 2006 and 

has already registered more than 1,650 projects (UNFCCC, 2013a). The CDM allows a country with an 

emission-reduction (or limitation) commitment under the Kyoto Protocol to implement an emission-reduction 
project in developing countries, which can earn saleable certified emission reduction (CER) credits, each 
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equivalent to one tonne of CO2 which can further be counted towards meeting Kyoto targets (UNFCCC, 
2013a). In other words, the clean development mechanism involves investment in sustainable development 
projects that reduce emissions in developing countries. This mechanism is the first truly global, 
environmental investment and credit scheme of its kind, providing a standardized emission offset 
instrument, CERs (Graveland, de Haan & Schenau, 2009; UNFCCC, 2013a;). According to UNFCCC 
(2013a), the mechanism stimulates sustainable development and emission reductions, while giving 
industrialized countries some flexibility in how they meet their emission reduction or limitation targets and 
might involve for example, a rural electrification project using solar panels or the installation of more 
energy-efficient boilers.  

Joint implementation (JI): JI allows a country with an emission reduction (or limitation) commitment under 
the Kyoto Protocol to earn emission reduction units (ERUs) from an emission-reduction or emission 
removal project in another Annex B Party, each equivalent to one tonne of CO2, which can be counted 
towards meeting its Kyoto target (Graveland et al., 2009; UNFCCC, 2013b;). In other words, JI enables 
industrialized countries to carry out joint implementation projects with other developed countries. In doing 
so, JI offers parties a flexible and cost-efficient means of fulfilling a part of their Kyoto commitments, while 
the host party benefits from foreign investment and technology transfer (UNFCCC, 2013b). The process of 

receiving emission credits for JI projects is complex as it requires the emission reduction units (ERUs) to be 
subtracted from the host country’s pool of assigned emission credits known as ‘assigned amount units’ 
(AAUs) (Graveland et al., 2009). This implies that JI leads to a reallocation of emission allowances and not 
to the creation of additional ones i.e. AAUs are converted into ERUs and subsequently these ERUs can 
further be transferred to the donor country, either as a return to a direct investment or as an additional 
transaction (Graveland et al., 2009).   

 

Pricing (or regulatory) based mechanisms 

Carbon tax: A carbon tax is defined as a tax based on greenhouse gas emissions (GHG) generated from 
burning fuels. It puts a price on each tonne of GHG emitted, sending a price signal that will elicit a powerful 
market response across the entire economy, resulting in reduced emissions (Ministry of Finance, n.d.). In 
other words, a carbon tax is an environmental tax on energy sources that emit carbon dioxide. The primary 
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purpose of such a tax is to reduce emissions of carbon dioxide and thereby slow global warming (PwC, 
2011). A carbon tax has the advantage of providing an incentive without favouring any one way of reducing 
emissions over another. Further, by reducing fuel consumption, increasing fuel efficiency, using cleaner 
fuels and adopting new technology, businesses and individuals can reduce the amount they pay in carbon 
tax, or even offset it altogether (Ministry of Finance, n.d.). A carbon tax has some supporters because it 
places a cost on the negative environmental consequences of burning fossil fuels and so directly addresses 
the problem of emitters of greenhouse gases not facing the full social cost of their actions (PwC, 2011). A 
number of countries, most notably in northern Europe, have implemented carbon taxes or energy taxes 
related to carbon content, however most of these are levied on energy products and motor vehicles rather 
than on CO2 emissions (PwC, 2011). 

Emission trading scheme (ETS): An emission trading scheme has a market-based approach and is also 
known as a ‘cap and trade’ scheme. It is used to control pollution by providing economic incentives for 
achieving reductions in carbon. There are several active emission trading schemes around the world. The 
largest and most established of these is the European Union Emissions Trading Scheme EU ETS which 
commenced operations in 2005 (discussed in further detail in subsection 2.3.1).  

Figure 2-2 below provides a summary map of existing, emerging, and potential regional, national and sub-
national carbon pricing instruments (including ETSs) as in the year 2014, and further details of ETSs are 
provided following Figure 2-2. 
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Figure 2-2: Summary of existing, emerging and potential ETSs and Carbon Tax 

 

Source:  Adaptation of an original diagram by the World Bank from their website 
https://www.worldbank.org/en/news/feature/2014/05/28/state-trends-report-tracks-global-growth-carbon-pricing dated 
16th May 2015 

 

2.3 Emission Trading Schemes (ETSs) 

In ETSs, the government sets a cap on the amount of a pollutant that may be emitted. The cap is allocated 
or sold to firms in the form of allowances or permits which represent the right to emit or discharge a specific 
volume of a specified pollutant. The total number of allowances for a company cannot exceed the cap, thus 
limiting total emissions by the company. Companies that increase their emissions beyond the cap must buy 
allowances from those who require fewer allowances. The transfer of allowances is referred to as a trade. 
In effect, the buyer pays a charge for polluting, while the seller is rewarded for reducing emissions. 
Companies are thus encouraged to reduce emissions through the trading of carbon emission allowances 
(Stavins, 2001). Since this study attempts to examine the carbon financial accounting and carbon practices 
of the firms affected under the EU ETS, Australian Carbon Tax and NZ ETS, the discussion will now 
specifically focus on these three ETSs respectively.  
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2.3.1 European Union Emission Trading Scheme (EU ETS) 

As indicated earlier, the EU ETS is the largest, mandatory and most established ETS which became 
operational from 2005 onwards (Warwick & Ng, 2012; Parliament of Australia, 2013). It covers 12,000 
installations, together which are responsible for emitting just over 40% of all greenhouse gases (Parliament 
of Australia, 2013). Similar to the design of a basic ETS, an overall emission limit (or cap) is set by each of 
the EU member states and is further converted into emission allowances (also known as European Union 
emission allowances (i.e. EUAs) (Warwick & Ng, 2012). These emission allowances have to be acquired by 
firms to cover the emissions from their installations and for every tonne of carbon emitted, the account 
holder must surrender one emission allowance and report the quantity of independently verified emissions 
to the governmental bodies of the EU member states by the financial year end (Warwick & Ng, 2012).  

In case less than the required amount of allowances (or excess allowances) is held, the firms affected 
under EU ETSs are free to buy (or sell their) EUAs in the actively traded ETS market, a process which 
represents a market based approach for emission reduction (Bebbington & Larrinaga-Gonzalez, 2008; 
Warwick & Ng, 2012). In addition to buying, selling or meeting emission obligations by surrendering, the 
account holders may also hold emission allowances for trading (Warwick & Ng, 2012). The existence of 
these tradeable allowances imply that the carbon emission allowances be treated as a financial commodity 
and be recognised in the accounts and reported in the financial statements, thus creating further challenges 
for accountants (Bebbington & Larrinaga-Gonzalez, 2008; Warwick & Ng, 2012).  

A fixed amount of these emission allowances are allocated for free to the account holders of the operator 
firms responsible for the installation’s activities (Warwick & Ng, 2012). At the time of the study, the EU ETS 
consisted of three compliance phases. In phase one, at least 95% of the carbon emission allowances were 
freely allocated, followed by 90% in phase two and less than 50% in phase three (Parliament of Australia, 
2013). The first compliance phase, during which the infrastructure of the carbon market was built and which 
affected 25 EU states, was a trial phase operating for a two year period (i.e. year 2005 to 2007) (Warwick & 
Ng, 2012; Parliament of Australia, 2013). Power stations, combustion installations, industry including oil 
refineries, coke ovens, iron and steel plants and production of cement, glass, bricks, ceramics, pulp, paper 
and board, were the sectors that were affected under phase one of the EU ETS (International Carbon 
Action Partnership (ICAP), 2016a). The second phase (i.e. the phase which was operating at the 
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commencement of the current study) affects a total of 27 EU states and is for a four year period, running 
from 2008 until the end of 2012 (Parliament of Australia, 2013). The second phase is targeted at all the 
sectors of phase one, apart from the aviation sector (International Carbon Action Partnership (ICAP), 
2016a). Following this, the third phase which commenced in 2013, is for a seven year period and will run 
until the year 2020, affecting 27 EU states apart from Norway, Iceland and Liechtenstein (Parliament of 
Australia, 2013). The sectors affected under this phase were CCS installations, production of 
petrochemicals, ammonia, non-ferrous and ferrous metals, gypsum, aluminum, nitric, adipic and glyoxylic 
acid (International Carbon Action Partnership (ICAP), 2016a). 

Financial penalties are incurred for non-compliance with the EU ETS (Warwick & Ng, 2012). Whilst the 
financial penalty for phase one was €40, the penalties for non-compliance are €100 for phases two and 
three respectively (Parliament of Australia, 2013).  

 

2.3.2 Australian Carbon Tax (or Carbon Pricing Mechanism) 

Prior to the commencement of the current study, Australia’s clean energy legislation introduced a price on 
carbon on 1 July 2012 through its carbon pricing mechanism (Clean Energy Regulator, 2015). The 
Australian Carbon Pricing Scheme (also known as the Australian Carbon Tax) applies to Australia’s 377 
liable entities (or biggest polluters), accounting for about 60% of Australia’s greenhouse gas emissions, 
who have to report on and pay a price for their carbon pollution, which further creates incentives to reduce 
emissions (Parliament of Australia, 2013; Clean Energy Regulator, 2015). More specifically, the Australian 
Carbon Tax requires that any facility emitting beyond an annual threshold of 25,000 tonnes of carbon must 
surrender their emission permits to the government.  

The Australian Carbon Tax would take the form of an ETS in two phases, with the price being fixed each 
year for the first three years (i.e. phase one), starting at $23 a tonne in 2012–13 (rising 2.5% annually in 
real terms) and thereafter moving to a flexible market based price in 2015–16 (i.e. phase two) (KPMG, 
2012; Parliament of Australia, 2013; Clean Energy Regulator, 2015). In other words, the market would 
decide the price during the 2015-16 period and the main market for permits will be at auction from the 
government (KPMG, 2012). The Australian Carbon Tax also had a provision where after 2015, the liable 
entities could meet up to 50% of their surrendering obligations by importing the European Union allowances 
(i.e. EUAs or CERs), with a sublimit of 12.5% imposed on the import of CERs. These restrictions were to be 
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fully lifted by 2018 (Parliament of Australia, 2013). In addition to this, the Australian Carbon Tax also 
introduced a carbon farming initiative, a framework within which farmers from the agricultural sector or 
landholders from landfill activities can earn and sell emission reduction credits as well as undertake, 
monitor and receive financial benefits for greenhouse gas projects (Parliament of Australia, 2013).    

Carbon emission allowances (or emission permits) were allocated free of cost to firms with activities that 
were deemed emission intensive and trade exposed (EITE) in 2012 (Parliament of Australia, 2013). These 
liable entities received free carbon emission allowances amounting to 66% or 94.5% of the industry 
average, reducing at a rate of 1.3% annually (Parliament of Australia, 2013). Additionally, the free allocation 
of carbon emission allowances were based on whether the liable entities were moderately or highly 
emission intensive and except for these free carbon emission allowances, the rest of the carbon emission 
allowances were to be auctioned by the government (Parliament of Australia, 2013). Electricity generation, 
mining, industrial processes, fugitive emissions, non-legacy waste and construction, are a few of the 
sectors affected under the Australian Carbon Tax (Parliament of Australia, 2013). In case of non-
compliance, the liable entities were entitled to a financial penalty which was estimated as twice the price of 
a carbon emission allowance or permit (Parliament of Australia, 2013).  

However, following the election of a new government, the carbon pricing mechanism was repealed from 
July 2014 onwards and was to be replaced with another emission reduction mechanism known as the 
Direct Action Plan (Taylor & Hoyle, 2014; Guglyuvatyy & Stoianoff, 2015; Carbonmarketdata, 2016). The 
Direct Action Plan has ‘emissions reductions fund’ as its centrepiece, which will pay the firms or any other 
member of the community for projects to reduce their emissions (Guglyuvatyy & Stoianoff, 2015; 
Carbonmarketdata, 2016). Neverthless, at the time of the study, the direct action plan is still under 
consideration and the future of the carbon pricing mechanism is still being debated (Guglyuvatyy & 
Stoianoff, 2015; Carbonmarketdata, 2016). 

 

2.3.3 New Zealand Emission Trading Scheme (NZ ETS) 

The NZ ETS is a mandatory scheme with some voluntary opt-ins (International Carbon Action Partnership 
(ICAP), 2016b). It was established in the year 2008 with the help of the Climate Change Response 
(Emission trading) Amendment Act 2008 but later on a revised and a moderated emission trading scheme 
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was passed by Parliament with the help of the Climate Change Response (Moderated Emission trading) 
Amendment Act in 2012 (Climate Change Information New Zealand, 2013). A second review of the NZ ETS 
is currently underway and expected in the second half of 2016 (International Carbon Action Partnership 
(ICAP), 2016b).     

The NZ ETS adopts the basic ‘cap and trade’ policy but covers all greenhouse gases and sectors and is 
much more comprehensive as compared to other ETSs developed by other countries, including the EU 
ETS or the Australian Carbon Tax (Jiang et al., 2009). The six greenhouse gases covered by the NZ ETS 
are carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), hydrofluorocarbons (HFCs), 
perfluorocarbons (PFCs), and sulphur hexafluoride (SF6) (Climate Change Information New Zealand, 
2009). Elaborating further on the cap and trade method of the NZ ETS, The Treasury (2007) and Gledhill, 
Grant and Low (2008) explain that under such a policy, permitted emissions of those gases would be 
capped (or limited) at a certain level for which the participating members would be required to match all 
their emissions with a corresponding number of emissions units, as administered by a central agency. 
Furthermore, the number of units released into the market is likely to be restricted to the prescribed capped 
level which will ensure that the pre-determined level of emissions is not exceeded. Commenting further, 
The Treasury (2007) and Gledhill et al. (2008) also suggest that participants can purchase an initial 
allocation of emissions units or receive them for free, and in the case of excess (or less) emissions over the 
initially allocated units, the participant would be forced to buy (or sell) excess units from other participants.  

As with the Australian ETS, NZ ETS’s free allocation of carbon emission allowances was based on the 
intensity of the industrial sector, with 90% and 60% of free allocation for highly and moderately emission 
intensive and trade exposed activities (International Carbon Action Partnership (ICAP), 2016b). However, 
with respect to the forestry sector, owners of pre-1990 forest land, were granted free a one off free carbon 
emission allowance allocation to partly compensate for the impact of the NZ ETS (International Carbon 
Action Partnership (ICAP), 2016b).   

The NZ ETS was fully phased in by 2013 and covers greenhouse gas-emitting activities in all major sectors 
of the economy such as forestry, transport fuels, stationary energy, industrial processes, agriculture, waste 
and other sectors (Climate Change Information New Zealand, 2013). Sectors were gradually phased in 
over time with the forestry sector being the first to be affected under NZ ETS in 2008, followed by stationery 
energy, industrial processing and liquid fossil fuels in 2010, and finally the waste sector and synthetic 
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greenhouse gases sector in 2013 (International Carbon Action Partnership (ICAP), 2016b). Although the 
agricultural sector is also required under the NZ ETS to report their biological emissions, they currently face 
no surrender obligations (International Carbon Action Partnership (ICAP), 2016b). 

In case of non-compliance with the NZ ETS, there is a financial penalty of $NZ30 per carbon emission 
allowance permit, where each permit covers two tonnes of emissions (Parliament of Australia, 2013). 

 

2.4 Key issues resulting from ETSs  

The above discussion on the EU ETS, the Australian Carbon Tax and the NZ ETS highlights that carbon is 
now a financially relevant commodity for the firms affected under ETSs. This gives rise to the carbon 
financial accounting and carbon disclosure issues, discussed below.  

 

2.4.1 Carbon Financial Accounting Issues 

With carbon as a commodity which is materially and financially relevant, there is a need for the ETS 
affected firms to financially account for their carbon in five different situations i.e. when received for free 
from the government, when purchased from a third party or in an auction, when used or emitted, when sold 
to a third party and when surrendered to the government. Given the absence of uniform carbon financial 
accounting guidance, there is a lack of clarity on how firms should financially account for carbon. Shedding 
some light on these financial accounting implications, Mackenzie (2009) points out that carbon allowances 
may be accounted for as intangible assets, financial instruments and government grants. Supporting 
Mackenzie and providing further insight on the financial accounting implications, Elfrink and Ellison (2009, 
p. 30) state that: 

“… if EAs (emission allowances) are recorded as assets, how are they valued and classified? How 
do the EAs and GHG emissions affect the profit and loss statement? When and how are liabilities 
reported? When and how are government grants recognised? Is revaluation of the related assets 
and liabilities appropriate? How does a participant account for sales of EAs?” 
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Thus, one of the key issues of ETSs is that they give rise to the need for affected firms to financially 
account for carbon. The following subsection discusses the second key issue of ETSs: the carbon 
disclosure issue.  

 

2.4.2 Carbon Disclosure Issues 

Bebbington and Larrinaga-Gonzalez (2008) note that in addition to the financial or accounting information 
pertaining to carbon emissions, non-financial information will also be needed to provide relevant information 
about the risks associated with global climate change, i.e. carbon markets and emission trading schemes. 
In order to reflect a ‘true and fair view’ of corporate performance and the context of that performance, non-
financial information disclosure will be needed to provide information about the impact on organisations of 
ETSs and their adoption (Bebbington & Larrinaga-Gonzalez, 2008; Tang & Luo, 2011; Bebbington et al., 
2014). In other words, investors, policy makers and the public in general, may expect information from 
which they can assess the carbon intensity of corporate products and services and estimate the regulatory 
and competitive risks that a corporation may face (Bebbington & Larrinaga-Gonzalez, 2008). Additionally, 
there is also a need for information on the way an organisation manages its greenhouse gas emissions and 
the risks associated with the organisation’s approach. This implies the need for non-financial accounting 
and reporting of and about greenhouse gas emissions. Tang and Luo (2011) emphasize the need for 
companies to provide non-financial information, namely, more detailed carbon sensitive information at the 
project and segment level; details of sustainable production methods that are part of the integral market 
development; quantitative measures of carbon tax related risks; accounting for carbon permits, and 
disclosure of the valuation basis for environmental items. Likewise, with respect to disclosure implications, 
due to the introduction of ETSs, stakeholders are seeking and demanding the disclosure of information 
pertaining to GHG emissions, governance policies adopted for reducing the emission levels to the desired 
target, as well as any regulatory, financial or physical risks associated with climate change (and ETSs) 
(KPMG, 2008; Haque & Deegan, 2010). 

Thus, it would be fair to say that ETSs have accounting and disclosure implications for affected companies 
as a previously costless activity has now become costly, thus creating a carbon market by means of 
marketable allowances (Cook, 2009). ETSs require measurements and the financial accounting and 
reporting of carbon emission for two important purposes. The first of these is the monitoring of actual 
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emissions and the use and trading of emission allowances so regulators can ascertain whether or not 
companies are emitting within their stipulated caps and whether the purpose of the ETS is being served. 
The second reason is to inform investors in the emitting companies. The presence, use and purchase/sale 
of emission allowances are economic activities that affect the financial performance and net worth of 
companies. Carbon reduction or the lack thereof can be a source of financial risk and it therefore needs to 
be monitored by company shareholders and debt providers. 

 

2.5 Chapter Summary  

The purpose of this chapter was to set the basis for the subsequent chapters and for the rest of the study 
by highlighting the carbon financial accounting and carbon disclosure issues resulting from the design of 
ETSs. It is noted that amongst all the market mechanisms discussed, ETS is the most common and 
prominent emission reduction mechanism used by various countries (e.g. the European ETS or EU ETS, 
the NZ ETS, the Australian Carbon Tax) and therefore the main focus of this research. Generally, ETSs 
result in carbon financial accounting and carbon disclosures issues for the ETS affected firms as these 
firms are now expected to not only financially account for carbon, but also provide carbon disclosure. 
Carbon is a commodity and both financial as well as non-financial information on carbon is considered 
materially relevant by policymakers, stakeholders and investors. These issues are made more complex by 
individual ETSs such as the EU ETS, Australian Carbon Tax and NZ ETS, as UK, Australian and New 
Zealand firms are likely to have carbon financial accounting and carbon disclosure practices that will be 
motivated by the pressures of their institutional settings, in the absence of uniform carbon financial 
accounting guidance and a carbon disclosure requirement (see Chapter 6 for further discussion). As such 
there will be difficulties in comparing the financial statements and carbon related information of these ETS 
firms due to a lack of uniformity, which can make it difficult for stakeholders to make an informed decision.  

Hereon, Chapters 3 to 5 will elaborate further on the lack of uniform guidance leading to inconsistencies in 
the carbon financial accounting and carbon disclosure practices of ETS firms, highlighting the gaps in the 
carbon literature which the study attempts to fill. It is hypothesized that these carbon financial accounting 
and carbon disclosure practices may be driven by the institutional pressures of the ETSs. Chapter 3 will 
review the literature pertaining to the first research question i.e. how are firms affected under ETSs 
financially accounting for carbon emission allowances in the absence of uniform guidance?  
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Chapter 3: Lack of empirical evidence on inconsistencies in the carbon financial 
practices of ETS affected firms 

 

3.1 Introduction 

The first research question of this study is concerned with how ETS affected firms are financially 
accounting for carbon, given the absence of uniform accounting guidance. First, the chapter discusses how 
the research question was formulated. Following this, the prominent proposals and surveys on carbon 
financial accounting practices will be discussed to highlight the diversity in recommendations for these 
practices, a factor which also adds to the research question. The chapter is structured as follows: Section 
3.2 discusses the formulation of the research question, in particular the lack of uniform guidance that has 
led to inconsistencies in carbon financial accounting practices and the lack of relevant empirical evidence in 
the academic research. Following this, Section 3.3 discusses the proposals and guidance for accounting for 
carbon emission allowances, including subsections which give details of some proposals/guidance such as 
IFRIC 3 (subsection 3.3.1), PricewaterhouseCoopers (subsection 3.3.2), Ernst & Young (subsection 3.3.3), 
KPMG (subsection 3.3.4), Macquarie University (3.3.5), ACCA (3.3.6), Warwick and Ng’s (2012) study 
(subsection 3.3.7) and Black’s (2013) study (subsection 3.3.8). Finally, Section 3.4 concludes with a 
chapter summary. 

 

3.2 Lack of uniform guidance leading to inconsistencies in carbon financial accounting practices 
and lack of empirical evidence in academic research 

Currently, there is no uniform carbon financial accounting guidance (KPMG, 2010) and prior studies have 
highlighted and discussed the need for such guidance. This is because the introduction of carbon markets 
and emission trading schemes have resulted in the need for companies to financially account for their 
carbon emission allowances in different situations (i.e. when received for free, when purchased, when 
used, when surrendered, when sold and when inventoried, etc). According to the GHG Management 
Institute (2009, p. 24):  
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“… carbon is rapidly emerging as a global commodity with massive market potential, diverse 
drivers and over-arching financial (accounting) implications. All across the globe hundreds of 
organisations now develop market and/or sell offsets and emission allowances involving a wide 
range of participants, prices, transaction types and projects. With this in mind, there is now 
immediate need to ensure transparent and competent greenhouse gas accounting practices and 
standards ...” 

Additionally, it is also essential to note that in the absence of uniform carbon financial accounting guidance, 
firms are adopting IAS 8, as a result of which they can develop their own carbon financial accounting 
practice. In other words, the absence of uniform guidance is likely to give rise to multiple carbon financial 
accounting practices for a single transaction, given that firms are now free to financially account for carbon 
emission allowances in their own preferred way. Also, in the absence of this guidance, there have been 
some prominent surveys and carbon financial accounting standard IFRIC 3 has been withdrawn (both 
factors are discussed in the next subsection). These surveys and IFRIC 3 both recommend ways in which 
firms may financially account for carbon emission allowances. Further analysis of these surveys and the 
withdrawn standard indicates variations in their recommendations for carbon financial accounting practices. 
Thus, given the absence of authoritative accounting guidance on how to account for carbon emission 
allowances under ETSs, various accounting treatments (as a result of firms adopting IAS 8, the 
recommendations made by the withdrawn IFRIC 3 standard, and organisations like the Big4 firms) have 
evolved which are likely to lead to volatility and material and/or counter-intuitive effects on financial 
statements in matters such as timing of recognition of assets, liabilities, profits and losses (KPMG, 2008).  

As per Elfrink and Ellison (2009), official guidance on these (accounting) issues is shallow and still to be 
developed. As a result, in practice, accounting for carbon emission allowances lacks consistency. Such 
lack of uniformity and inconsistencies in accounting treatment of carbon allowances by companies may 
also, in turn, lead to issues in comparability of financial statements and can further make it difficult for 
stakeholders to make informed decisions. The European Financial Reporting Advisory Group (EFRAG) in 
their draft comment paper in December 2012 also recognised that since the withdrawal of IFRIC 3, there 
have been diverse practices in accounting for assets and liabilities arising from ETSs (Deloitte, 2013). 
Thus, it is essential that uniform carbon financial accounting guidance be introduced at this stage as it will 
help ensure uniformity and consistency in carbon financial accounting practices. As a result, it will be easier 
for stakeholders to compare different firms’ financial statements and thus make informed decisions.  
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Whilst most prior studies do state that inconsistencies in carbon financial accounting practices exist (Kerr & 
Sweet, 2008) and that uniform carbon financial accounting guidance needs to be developed, there is scant 
empirical evidence in the academic research to support the claim; it is an area that has not been empirically 
tested by prior academic study. However, Warwick and Ng (2012) and Black (2013) examined the carbon 
financial accounting practices of firms with significant emission liabilities under the EU ETS as well as large 
EU emitters. Organisations like PwC (2007), Ernst & Young (2008) and ACCA (in its research report for 
2010) also surveyed the carbon emission accounting practices of participants in US emission programs and 
of large emitters. The findings of all these studies reported inconsistencies in the carbon financial 
accounting approaches of the firms. Big4 firms like KPMG have also published a report in this area 
suggesting ways of financially accounting for carbon (Warwick & Ng, 2012).  

Nevertheless, given the scant amount of studies with a focus on ETS affected firms or with empirical 
evidence on the inconsistencies in carbon financial accounting practices, the current study’s first research 
question seeks to examine how the firms affected under ETSs are financially accounting for carbon in the 
absence of uniform guidance. An understanding of the carbon financial accounting practices of ETS 
affected firms is essential at this stage, not just due to the materiality of carbon emission allowances, but 
also to help examine if inconsistencies in the carbon financial accounting practices of ETS affected firms do 
exist and if so, to provide empirical evidence of this. This empirical evidence can help back the claims 
made by prior studies on the immediate need for uniform carbon financial accounting guidance and will 
therefore add to the carbon financial accounting literature. Also, with the globalization of ETSs on the 
horizon (Warwick & Ng, 2012), the carbon financial accounting approaches of ETS affected firms are likely 
to have increasing international relevance and therefore, contrary to Warwick and Ng (2012), the study 
focuses on the carbon financial accounting approaches of the ETS affected firms (rather than just large 
emitters). 

 

3.3 Financial Accounting for carbon emission allowances - Proposals / Guidance / Surveys to date 

In the absence of uniform accounting guidance, various accounting firms, academics and policy makers 
have proposed carbon accounting practices (by way of three proposals and five surveys). The most 
prominent proposal on this topic is IFRIC 3 (Emission Rights) of the International Accounting Standards 
Board (IASB). The other two proposals are that of PwC and KPMG. Although all of the Big4 auditing firms 
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have been debating the financial accounting of carbon emission allowances, the PwC and KPMG proposals 
attend specifically to the issue of how to account for carbon emission allowances. Also, the PwC proposal 
also investigates the carbon financial accounting practices of the major firms affected under the EU ETS. 
Apart from PwC, the five surveys are (i) of CPA Australia members conducted by Macquarie University; (ii) 
on the US firms that apply US GAAP and are participants in emission programs undertaken by Ernst & 
Young (2008); (iii) on large EU emitters undertaken by ACCA’s research report by Lovell, Sales de Aguiar, 
Bebbington and Larrinaga (2010) as well as by (iv) Warwick and Ng (2012); and (v) of firms with significant 
liabilities under the EU ETS, undertaken by Black (2013).  

Of these five surveys, Warwick and Ng (2012) as well as Black (2013) appear to be the only surveys in the 
academic research that provide empirical evidence on the inconsistencies in the carbon financial 
accounting practices of the firms. The remaining three surveys, in addition to PwC (2007), are not in 
academic research, but rather undertaken by organisations. As will be observed from the discussion of 
each of these proposals and surveys, there are various ways in which carbon emission allowances can be 
financially accounted for during the different stages of its lifecycle. Whilst some proposals and surveys 
appear to have recommendations and preferred carbon financial accounting practices similar to the 
recommendations of IFRIC 3, others generally appear to depart from IFRIC 3 recommendations. 
Nevertheless, the discussion of each of these proposals and surveys reveals some inconsistencies in the 
recommendations for preferred carbon financial accounting practices. All three proposals and the five 
surveys are discussed below and are also used for developing a template identifying accounting practices 
in the key stages of the carbon emission allowance lifecycle within a company (Table 3-1). This template is 
also used for identifying the measurement methods of revaluations reported by the company. The main aim 
of this template is to make a factual determination of the manner in which accounting for carbon emission 
allowances is conducted by the ETS companies. 

 
3.3.1 IFRIC-3 - Emission Rights 
Prior to the commencement of the European Union Greenhouse Gas Emission Trading Scheme (EU ETS) 
(Cummings, Dyball & Pang, 2009), the International Accounting Standards Board (IASB) released IFRIC 3 
(Emission rights) in December 2004 (Deloitte, 2010). The purpose of IFRIC 3 was to provide guidance on 
accounting for a cap and trade emission rights scheme (EFRAG, 2005). IFRIC 3 made the following 
recommendations: 
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 Carbon emission allowances are intangible assets irrespective of whether they have been purchased 
or provided free of cost by the government.  

 Subsequent to initial recognition, carbon emission allowances should be accounted for in accordance 
with IAS 38 (Intangible assets standard).  

 When a participant produces emissions, provisions for emissions-related liabilities should be recorded 
at market value in accordance with IAS 37 (Provisions, contingent liabilities and contingent assets 
standard).  

Furthermore, IFRIC 3 recommended that where allowances are issued by governments for less than the 
fair value, the difference between the fair value and the amount paid, if any, is a government grant. Such a 
grant should be immediately recognised as deferred income in the balance sheet and thereafter as income 
on a systematic basis. IFRIC 3 also recommended that changes in the value of revalued allowances (i.e. 
intangible assets) be recognised in equity, and movements on the provision for emissions be recognised in 
the income statement (PwC, 2007; KPMG, 2008). 

In June 2005, six months after its issuance, IFRIC 3 was withdrawn by the IASB. This decision was made 
primarily because the European Financial Reporting Advisory Group (EFRAG) recommended that IFRIC 3 
should not be endorsed for use in the European Union (Deloitte, 2010). Although the EFRAG agreed with 
the recommendations of IFRIC 3 (EFRAG, 2005), they pointed out that applying IFRIC 3 will not always 
reflect economic reality and provide relevant information. They also argued that the accounting 
requirements of IFRIC 3 will result in both measurement and reporting mismatches (EFRAG, 2005; 
Mackenzie, 2009). In particular, they pointed out a mismatch between the valuation of assets and the 
valuation of liabilities, which would lead to income volatility.  

During its April 2009 meeting, the Financial Accounting Standards Board (FASB) discussed its joint project 
with the IASB on Emission Trading Schemes (KPMG, 2005). The purpose of the project was not to develop 
a new IFRS, rather, it was to address the carbon financial accounting issues arising due to ETSs by 
revising either IAS 38 (Intangible Assets) or IAS 39 (Financial instruments) and IAS 20 (Accounting for 
Government grants) (Deloitte, 2016). In November 2010, it was decided to defer the joint project. However, 
in December 2012, the project was again formally reactivated by IASB as an IASB project only, and it was 
re-scoped in February 2015 with the project name changed to “Pollutant Pricing Mechanisms”. Additionally, 
the scope of the project was broadened to include any other schemes apart from emission trading schemes 
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that may be using emission allowances to address emission related pollution (Deloitte, 2016). Also, an 
FASB Exposure Draft was expected in the second quarter of 2010 and a final standard was to be issued in 
2011. To date, neither has been issued.  

 

3.3.2 PricewaterhouseCoopers  
Two of PwC’s publications on the debate on climate change and emissions attend to accounting for carbon 
emission allowances (PwC, 2007; PwC 2008). The 2007 publication reports the results of a Europe-wide 
survey of PwC in conjunction with the International Emissions Trading Association (IETA). It provides 
PwC’s view on acceptable approaches for accounting for carbon emission allowances in the EU ETS. The 
survey investigated the accounting approaches applied by major organisations significantly affected by the 
EU ETS. The survey focused on accounting for the EU ETS but also covered accounting for Certified 
Emission Reductions (CERs).3 The results of the majority of respondents’ answers to the survey are 
presented in the footnotes to Table 3-1. The 2008 publication relates to the New Zealand ETS. This 
publication sets out the key design features of the NZ ETS and examines some of the implications and 
obligations for both businesses and households. The main area of debate discussed in this publication is 
how to account for emissions liability.  

PwC presented two accounting approaches companies could use to account for carbon emission 
allowances under the EU ETS (PwC, 2007). These are the full market value approach and the cost of 
settlement approach. Their recommendations as to which financial statement elements to recognise are the 
same under both approaches. In essence, it appears that PwC’s view on how to account for carbon 
emission allowances in an ETS is similar to the recommendations of IFRIC 3. 

 

3.3.3 KPMG  
KPMG has provided guidance on accounting for carbon emission allowances. Its most prominent document 
in this area is, Accounting for carbon – the impact of carbon trading on financial statements (KPMG, 2008). 
The following is a summary of the key accounting recommendations in this document: 

 Recognise carbon emission allowances as intangible assets when received for free and when 
purchased. 

                                                           
3 CERs are a type of carbon credit issued by the Clean Development Mechanism for reduction in carbon emissions. 
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 Recognise a government grant of carbon emission allowances when allowances are received for free. 

 Measure the carbon emission allowances received as a government grant at a nominal value i.e. cost 
(which may be nil), or at fair value (based on market price). 

 Recognise the grant as deferred income and release to the income statement on a systematic basis 
over the compliance period to which it relates. 

 Recognise purchased allowances at cost less impairment if applicable. 

 Measure at cost or revaluation. When revalued, recognise the movement in value directly in equity. 

 Do not amortise carbon emission allowances. 

 Recognise a liability when emissions occur as an expense in the income statement, measured at the 
best estimate of the expenditure required to settle the obligation. 

 Only commodity brokers/traders should revalue allowances when recognised as inventory. The 
difference between fair value less costs to sell should be recognised in the income statement. 

 
Similar to PwC, it appears that KPMG has adopted the recommendations of IFRIC 3 in their approach. 
 
3.3.4. Ernst & Young  
Ernst & Young (2008) undertook a survey on the carbon emission allowance practices of US firms that 
apply US GAAP and are participants of emission programs like EPA, RGGI, etc. Their findings indicated 
diversity in the carbon financial accounting practices of the 29 US firms, with most firms adopting either an 
intangible asset model or an inventory model. Under the intangible asset model, the firms prefer to account 
for free and purchased carbon emission allowances at cost. Additionally, the carbon emission allowances 
were not amortised. Under the inventory model, the firms’ prefer to measure the emission allowances at 
weighted average cost, with the free emission allowances recorded at cost, and purchased emission 
allowances recorded at purchase price. Additionally, the weighted average cost of used emission 
allowances are charged to the cost of sales and the carbon emission allowances are subject to impairment. 
Also, under this model, the emission allowances are classified as inventory, with the relevant cash inflow/ 
outflow classified as operating activities in the statement of cash flows. As per the inventory model, the 
emission allowances held for sale are accounted for at fair value at each reporting date. The findings of the 
study also reveal that under both models, the firms do not record obligations to deliver carbon emission 
allowances until the actual level for a given period exceeds the amount of the emission allowances held on 
the balance sheet date. Also, under both models, the gain is recognised in the period in which the emission 
allowances are sold.  



 33 

 
3.3.5. Macquarie University Survey  
Macquarie University conducted a survey of CPA members in 2008 (Cummings, Dyball & Pang, 2009) to 
ascertain their preferred accounting treatment for carbon allowances under Australia’s emission trading 
scheme, known as the CPRS (i.e. the Carbon Pollution Reduction Scheme). The survey investigated the 
initial and subsequent recognition and measurement of emission allowances, and the corresponding 
liability. The results show diversity in how CPA members believe carbon emission allowances should be 
recognised and measured. A majority of respondents prefer to recognise allowances as an intangible asset 
initially. What is interesting is that some prefer to recognise it as a current asset because they argue the 
allowances are tradable within one year. Others, however, prefer to recognise carbon emission allowances 
as a non-current asset as they argue the allowances will not be tradable until after one year. Most 
respondents indicated that if a company emits less than the allowances it holds, then the balance should be 
carried forward at either the initial value or a revalued amount. The responses of the majority of the 
respondents in the survey are shown in the footnotes to Table 4 at the end of the section. 

 

3.3.6 ACCA 
In their research report ‘Accounting for Carbon’ for ACCA, Lovell et al. (2010) attempted to investigate how 
large emitters in the EU ETS account for their emission allowances and why their accounting practices 
vary. For this, they did a detailed survey of the financial statements of the largest greenhouse gas emitters 
(i.e. 26 companies) in the EU ETS, followed by telephone interviews with accountants at five of these 26 
companies to investigate in detail why accounting practices differ. The findings produced by this research 
indicated that the majority of the companies did not adopt IFRIC 3’s recommendation of accounting for 
granted emissions allowances at fair value. Instead, these companies treat both granted and purchased 
emissions allowances as intangible assets at cost. Interestingly, the findings also reveal that the companies 
measure their obligation to surrender allowances on a ‘cost with the balance at market value’ basis. In other 
words, the valuation is based on the carrying value of granted or purchased allowances, while valuing at 
the market value the allowances that are yet to be purchased in order to cover emissions. This practice is 
not supported by IFRIC 3 and is in contrast to its recommendation of treating assets (allowances) 
independently to the liabilities arising under the EU ETS.  
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3.3.7 Warwick and Ng (2012)  
 Warwick and Ng (2012) attempt “to gain an initial understanding of how companies in the EU are 
accounting for carbon emission allowances” (p. 61). They employ content analysis and survey how EU 
companies recognise granted carbon emission allowances, both upon initial receipt as well as 
subsequently, and how EU companies recognise purchased emission allowances and liabilities for 
emissions. The findings of the study indicated that there is no uniformity in accounting for emission 
allowances, especially amongst large emitting companies operating in the EU ETS as they seem to adopt a 
diversity of accounting practices to account for their carbon emission allowances. Interestingly, they reveal 
that these companies generally departed from IFRIC 3 and preferred to report granted carbon emission 
allowances as intangible assets, with a nil value recorded upon receipt (as compared to IFRIC 3’s 
recommendation of using fair value). This is also consistent with the findings of Lovell et al. (2010) in their 
ACCA research report, as previously discussed. Purchased emissions allowances were initially reported by 
the companies at cost, without any clear trend for subsequent reporting at the end of the reporting period. 
Finally, the obligation to deliver allowances was reported by the companies as a provision (or liability) at 
either the carrying amount or the purchase cost of allowances held at the end of the reporting period, and 
the amount outstanding at the market price at the end of the reporting period. This too, was in contrast to 
IFRIC 3’s recommendations of measuring the provision at the best estimate at the end of the reporting 
period. 
 
3.3.8 Black (2013) 
Black (2013) examined the disclosed carbon financial accounting policies of firms with significant emission 
liabilities under the EU ETS and reported diversity in their carbon financial accounting approaches. The 
findings of the study identified three common approaches, namely, a net liability approach, an approach 
based on IFRIC 3 classification, and an approach based on inventory classification. The net liability 
approach classifies carbon emission allowances as intangibles, but only shows an emission liability when it 
exceeds the free allocation. The IFRIC 3 based approach recognises free carbon emission allowances at 
fair value and a corresponding gross liability under the EU ETS. Finally, the inventory classification 
approach recognises free carbon emission allowances at nil value.  
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3.4 Chapter Summary 
 
In summary, the above discussion shows a variety of ways in which carbon emission allowances can be 
recognised and measured during their different lifecycle stages. The discussion illustrates the difficulty of 
keeping track of which financial statement elements are affected from when carbon emission allowance is 
acquired until it is used up. Additionally, the discussion also highlights that the current carbon financial 
accounting literature has limited empirical evidence on the inconsistencies in the carbon financial 
accounting practices of the ETS affected firms, given the absence of uniform guidance. This empirical 
evidence is essential at this point of time, given the increasing prominence of ETSs and can also help 
support the claims made by prior studies on the immediate need for uniform carbon financial accounting 
guidance, thus adding to the current carbon financial accounting literature. While the surveys undertaken 
by Ernst & Young (2008), Lovell et al. (2010), Warwick and Ng (2012), Black (2013), and to some extent 
PwC (2007), focus on the carbon emission accounting practices of participants in US emission programs, 
large EU emitters as well as firms with significant emission liabilities under EU ETS, the present study is a 
more recent one that focuses on the carbon emission accounting practices of ETS affected firms, 
(particularly UK, Australian and New Zealand firms) in more depth. It also explores the carbon emission 
allowance disclosure practices of these ETS affected emitters.  
 
An additional step taken in this study is to identify the process of recognition of carbon emission allowances 
prior to disclosure. The process of recognition sheds light on how carbon emission allowances are 
measured and recorded prior to their disclosure in annual reports. Table 3-1 summarizes and identifies the 
essential elements affected by the recognition process using the eight documents discussed earlier. As 
most of the surveys discussed above based their findings and recommendations as in comparison to IFRIC 
3’s recommendations, Table 3-1 is considered as an IFRIC 3 template for the purpose of this study. The 
identification of the essential elements pertaining to the recognition process is done by identifying the most 
preferred (or recommended) accounting double-entries taken from these (i.e. from proposals and surveys 
discussed in the previous section) for the different stages of a carbon emission allowance lifecycle. More 
specifically, the stages are (1) receipt of free allowances, (2) purchase of allowances, (3) use of allowances 
(when emitting emissions), and (4) surrender of allowances (when used allowances are delivered) and 
when sold. Different shades are used for the likely journal entries for the different transactions. Each entry 
shows which accounts are affected. Revaluation entries are also shaded in a similar manner.  
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Chapter 4 now discusses the literature pertaining to the second research question of this study i.e. how are 
ETS affected firms disclosing information on carbon emission allowances, in the absence of uniform 
accounting guidance?  
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Chapter 4: Lack of empirical evidence on inconsistencies in the carbon disclosure 
practices of ETS affected firms 

 

4.1 Introduction 

The second research question this study aims to address is how the companies that are affected under 
ETSs are disclosing information on carbon given the (mostly) voluntary setting. The way in which the 
research question was formulated will first be discussed. Following this, prior studies on carbon 
disclosure practices will be discussed to highlight the diversity, lack of transparency and inconsistencies 
in carbon disclosure practices. The chapter is structured as follows: Section 4.2 discusses the lack of 
mandatory uniform guidance leading to inconsistencies in carbon disclosure practices. Section 4.3 
discusses prior literature with empirical evidence on inconsistencies in carbon disclosure practices. 
Finally, Section 4.4 concludes the chapter with a chapter summary. 

 

4.2 Lack of mandatory uniform guidance leading to inconsistencies in carbon disclosure 
practices  

Currently, there is no uniform mandatory disclosure requirement for ETS affected firms on how and 
what information they should disclose pertaining to issues surrounding ETS and carbon emission 
allowances. Some countries like the UK, Australia and New Zealand have mandatory environmental 
and carbon reporting requirements which are however, limited in scope. These mandatory requirements 
are listed and summarised in Table 4-1 below.  
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As can be ascertained from Table 4-1, each of these countries have different requirements, however, 
much of the carbon disclosure is still voluntary. This is also evidenced by further comparison of the 
mandatory requirements with the disclosure index of the Carbon Disclosure Project (i.e. CDP), used 
and further modified by Bae Choi et al. (2013) in their study on carbon disclosure practices (see Table 
4-2). The CDP and GRI constitute an international voluntary code developed by a non-government, 
non-profit organisation through which investors have encouraged firms to consider carbon related 
issues (namely climate change related risks and opportunities, their greenhouse gas emissions and 
their climate change management and processes) in decision making, which can further help bridge the 
gap between individual companies’ sustainability initiatives and mandatory, legal regulation (Tang & 
Luo, 2011; Sullivan & Gouldson, 2012). The apparent success of the CDP not only seeks disclosure 
from firms, but also provides voluntary guidance on disclosure of most of the carbon disclosure areas 
(Bebbington & Larrinaga-Gonzalez, 2008; GRI, 2015). A comparison of the voluntary recommendations 
made by stakeholders via the CDP and the mandatory carbon related disclosure requirements currently 
in place (Table 4-2), highlights the remaining areas that are not yet regulated, but are still considered to 
be of relevance by stakeholders and investors.   

In addition to making disclosures in the areas required by the CDP, the firms affected under ETSs may 
also disclose information on how emissions are being financially accounted for, apart from information 
on the meaning of the terms/acronyms associated with carbon, the ETSs and climate change, and 
disclosure of the financial amount pertaining to carbon emission liabilities (Bebbington & Larrinaga-
Gonzalez, 2008; Tang & Luo, 2011; Bae Choi et al., 2013). However, despite the large number of firms 
reporting climate change related information, investors have consistently criticised firms for not 
providing information that can be readily used in investment decision making whereas firms, in turn, 
have criticised investors for not utilising the information that they provide (Sullivan & Gouldson, 2012).  

Nevertheless, given that some aspects are still voluntary (Table 4-2), firms may be less transparent, 
inconsistent and not uniform in their carbon disclosure practices, similar to what is being argued to be 
the case for carbon financial accounting practices in the absence of uniform guidance. This suggests 
that there is an immediate need for a uniform and mandatory carbon disclosure requirement as it would 
enable stakeholders and investors to make an informed decision, and ensure that firms are transparent 
and provide information that is consistent and essential for decision making. To support this claim on 
the need for a uniform mandatory carbon disclosure requirement, there have been various studies 
(discussed in the next section) in the carbon disclosure area that have provided empirical evidence on 
the inconsistencies in the carbon disclosure practices of firms. However, none of them appear to focus 
on the carbon disclosure practices of ETS affected firms.   
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4.3 Prior literature with empirical evidence on inconsistencies in the carbon disclosure practices  

Prior studies in the carbon disclosure literature mostly considered various carbon reporting (disclosure) 
activities taking place in different sources of documents, namely, via CDP disclosures, annual reports, 
sustainability reports, and a combination of annual and sustainability reports (Freedman & Jaggi, 2005; 
Kolk et al., 2008; Stanny & Ely, 2008; Doran & Quinn, 2009; Peters & Romi, 2009; Prado-Lorenzo et 
al., 2009; Andrew & Cortese, 2011; Berthelot & Robert, 2011; Rankin et al., 2011; Cotter & Najah, 
2012; Bae Choi et al., 2013; Stanny, 2013). While some studies investigated carbon disclosure 
practices on the basis of the climate change disclosures made by firms in response to a CDP 
questionnaire (Kolk et al., 2008; Stanny & Ely, 2008; Peters & Romi, 2009; Stanny, 2013), other studies 
investigated the carbon disclosure practices of US firms in their 10-K reports (Doran & Quinn, 2009). 
Likewise, whilst some studies examined carbon disclosures in annual reports and sustainability reports 
(Freedman & Jaggi, 2005; Prado Lorenzo et al, 2009), others examined carbon disclosures in the 
annual report only (Berthelot & Robert, 2011; Borghei, Leung & Guthrie, 2015). In addition to all this, 
some prior studies attempted to survey the carbon disclosure practices between firms from Kyoto 
Protocol ratifying versus non-Kyoto Protocol ratifying countries (Freedman & Jaggi, 2005), or between 
firms from developing countries versus non-developing countries. 

Further evaluation of the findings of all the aforementioned studies revealed diversity in carbon 
disclosure practices of the companies. This is because, while some companies preferred to voluntarily 
disclose as per the CDP or GRI recommendations to comprise information on the description of the 
method used to calculate the greenhouse gas emissions and comparison of the emission levels with 
prior years (Prado-Lorenzo et al., 2009; Rankin et al., 2011; Tang & Luo, 2011; Bae Choi et al., 2013), 
other companies preferred to disclose as per their environment management system (EMS) (Rankin et 
al., 2011). Additionally, while some companies are providing more carbon disclosure and are more 
transparent, other companies are less transparent and provide limited carbon related disclosure 
(Freedman & Jaggi, 2005; Tang & Luo, 2011). Another carbon disclosure issue pertains to the formats 
in which the disclosure of carbon information is being presented. The lack of guidance on the disclosure 
format will also lead to inconsistency in formats utilised for carbon disclosures by ETS affected firms. 
The formats (for e.g., annual reports, standalone format, etc) preferred by companies for reporting and 
disclosure of carbon information, were observed in a study by Pellegrino and Lodhia (2012). Their 
findings suggested that the four key bodies (in Australia’s mining industry) utilised a variety of media of 
communication for disclosure on climate change information – namely annual reports, carbon pollution 
reduction scheme green paper submissions, media releases, corporate websites, sustainability reports 
and videos. This highlights that there appears to be no consistency in the formats used for carbon 
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disclosure by the companies, further giving rising to the issue of comparability of carbon disclosure 
information. This is also supported by Andrew and Cortese (2011), who considered self-regulated 
carbon disclosure practices and found that various countries are providing carbon disclosure in 
accordance with the recommendations of the GHG protocol, the IPIECA oil and gas industry guidelines, 
national legislation and other regulatory schemes, ETS, ISO guidelines, or CAPP guidelines. 

However, as indicated earlier, while there has been ample research with empirical evidence on the 
inconsistency of carbon disclosure practices, not much research has been undertaken on the carbon 
disclosure practices of ETS affected firms. Also, provision of or disclosure of financial and non-financial 
information pertaining to the impact of carbon emissions is arguably crucial for the operation of ETSs 
and remains topical for standard setters and report users (Bebbington & Larrinaga-Gonzalez, 2008; 
Lovell, Bebbington, Larrinaga & Sales de Aguiar, 2013; Bebbington et al., 2014). Thus, the current 
study is one of the most recent to examine the extent, quality and nature of a comprehensive set of 
carbon related disclosures for a sample of ETS affected firms, more specifically firms from the UK, 
Australia and New Zealand. At the time of the study, Australia and New Zealand were new entrants into 
the carbon market with ETSs whereas the UK, being a part of European Union, was the oldest entrant.  

Focussing on the carbon disclosure practices of the ETS affected firms via the annual reports, will make 
it possible to (1) overview the carbon disclosure practices of ETS affected firms from different countries 
from an important document i.e. the annual report; (2) identify whether adequate carbon disclosure is 
being made in the annual report in comparison to the CDP checklist which has been compiled by taking 
into account stakeholders’ expectations of carbon related information; (3) identify which aspects of 
carbon related disclosures are falling short of investor expectations and suggest areas of carbon 
disclosure wherein regulation is essential, to address the gap between firms’ carbon disclosure 
practices and stakeholder expectations of carbon related disclosure; (4) explore the country differences 
in these carbon disclosure practices; and, (5) compare the carbon disclosure practices of the recent 
ETS affected firms (i.e. Australian and New Zealand firms) with the carbon disclosure practices of the 
old ETS affected firms (i.e. the UK). 

 

4.4 Chapter Summary 

From the discussion in this section, it can be observed that there is a likelihood of diversity in carbon 
disclosure practices. Although mandatory carbon reporting requirements exist for the UK, Australian 
and New Zealand firms affected under the EU ETS, Australian Carbon Tax and NZ ETS, these 
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companies are also likely to voluntarily provide additional carbon related disclosure, thus leading to 
inconsistencies in carbon disclosure activities. Thus, a common issue identified in this chapter is 
essentially the ‘tensions between – accuracy, consistency and certainty’ (Kolk et al., 2008; Andrew & 
Cortese, 2011; Bowen & Wittneben, 2011) with reporting regimes yet to mature, in terms of how to 
measure and report carbon in a way that is likely to be useful to the stakeholder (Bebbington et al., 
2014). The companies may prefer to voluntarily disclose carbon information as per the GRI, CDP or 
various other reporting regimes/recommendations. The format in which the carbon disclosure is being 
made also appears to be inconsistent. This suggests a strong need for consistent and comparable 
information pertaining to carbon emission disclosure, in the form of a uniform mandatory carbon 
disclosure requirement.  

Whilst there is empirical evidence highlighting the inconsistencies in carbon disclosure practices to 
further support a mandatory carbon disclosure requirement, prior literature in the carbon disclosure 
area has not yet surveyed the carbon emission disclosure practices of the firms affected under ETSs. 
With ETSs gaining prominence, this study therefore seeks to examine the carbon reporting/disclosure 
practices of the firms affected under ETSs, particularly UK, Australian and New Zealand firms affected 
under the EU ETS, Australian Carbon Tax and NZ ETS.  

Chapter 5 will discuss the literature related to the study’s third research question i.e. what factors 
influence a firm to account for and disclose carbon information in a certain way, using an institutional 
theory framework.  
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Chapter 5: Factors influencing a firm’s decision to account for and disclose 
voluntarily 

5.1 Introduction 

The third purpose of this study is to investigate which firm characteristics and market features are 
influential in a firm’s decision to account for and disclose carbon related information, given the absence 
of uniform accounting guidance and limited mandatory disclosure requirements. In order to address this 
question, the study takes an institutional theory perspective, which is broader than legitimacy theory. 
Institutional theory indicates that organisations are faced with institutional pressures, and as a result of 
these pressures, organisations within a field tend to become similar in their forms and practices 
(Deegan, 2011, p. 356). These pressures can be coercive, mimetic or normative, and the resulting 
institutional image can sometimes be more apparent than real. Within the frame of institutional theory, 
not only regulations (coercive pressure), but also firms’ characteristics and market features, such as 
firm size (mimetic pressure), listing status (mimetic pressure), industry/sector (mimetic pressure), 
leverage (mimetic pressure) and auditors (normative pressure), can influence and require a firm to 
account for and provide disclosure on carbon related information. Figure 5-1 below presents a summary 
of institutional pressures and the relevant variables.  

Figure 5-1: Institutional pressures affecting a firm’s carbon financial accounting and carbon disclosure practice  
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As discussed in the previous two chapters, currently for UK, Australian and NZ firms affected under 
ETSs, carbon financial accounting and some portions of carbon disclosure practice is voluntary (e.g., 
disclosure on carbon financial accounting policy). Since the current study uses an institutional theory 
framework to discuss the factors or variables influencing these voluntary practices, a total of 34 prior 
studies examining these factors were considered. Of these 34 studies, 31 were from the voluntary 
carbon disclosure area. The remaining three, however, were from the voluntary financial accounting 
area. There do not appear to be any prior studies in the carbon financial accounting or environmental 
accounting literature, which discuss explanatory theories of why a firm may voluntarily account for 
carbon permits, nor the factors that may influence a firm’s carbon accounting practice.  

In order to further examine if firm characteristics and market features influence carbon financial 
accounting practice (i.e. part of the third research question), it is essential to know why firms are 
voluntarily accounting for carbon and what factors are motivating firms to voluntarily account for carbon 
permits. This chapter therefore focuses on three prior studies (as these were the only prominent ones) 
from the financial accounting literature as it is assumed that the factors affecting voluntary financial 
accounting practice, may also affect voluntary carbon financial accounting practice, as the latter is an 
extension of the ‘financial accounting’ area.  

Brief summaries and detailed findings of all 34 prior studies are presented in Appendix A and Tables 5-
1 and 5-2. Appendix A provides an insight on all the voluntary financial accounting and carbon 
disclosure studies considered for the literature review, whereas the other two tables more specifically 
focus on the studies’ theoretical perspectives (see Table 5-1), and further elaborate on the findings that 
are briefly highlighted in Appendix A (see Table 5-2).  

This chapter develops the hypothesis for the current study. Institutional theory frames the study and the 
31 carbon disclosure and three financial accounting studies are used to discuss the firm characteristics 
and market feature variables (i.e. regulations, firm size, leverage, listing status, industry and auditors) 
that influence a firm to account for and provide carbon disclosure voluntarily. Apart from these firm 
characteristics and market feature variables, the study does not consider other variables from the 34 
prior studies, such as previous disclosures, Kyoto protocol, market to book and performance measures 
(like return on equity (ROE), return on assets (ROA) and foreign sales). These variables were not 
considered for the following reasons:  

Previous disclosures: This variable is not considered as it will require data for an additional year or data 
from another source, i.e. CDP, whereas the current study uses data for a one year period and from a 
common source i.e. annual report.  
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Kyoto Protocol: This variable is not considered as the study does not intend to examine the carbon 
financial accounting and carbon disclosure practices of the companies in Kyoto protocol and non-Kyoto 
protocol ratifying countries.  

Performance measures (ROE, ROA and foreign sales) and market to book: These variables are not 
considered as the majority of prior studies (see Table 5-3) appear to find more association between a 
firm’s financial accounting and carbon disclosure practices and firm characteristics like size, leverage 
and industry and financial accounting and carbon disclosure practice, than these performance 
measures, including market to book.  

The discussion in this chapter will therefore proceed as follows. Section 5.2 will discuss the theories 
used by prior studies (as presented in Table 5-1) on voluntary financial accounting and carbon 
disclosure practice, wherein subsection 5.2.1 will focus on theories explaining a firm’s financial 
accounting choice and subsection 5.2.2 will focus on theories explaining a firm’s need to provide 
carbon disclosure. Additionally, this section will also identify the first gap in the literature, that prior 
carbon financial accounting and carbon disclosure studies have not used institutional theory (except for 
Rankin et al., 2011; Tang & Luo, 2011) to explain which factors influence both a firm’s adoption of 
carbon financial accounting practice and the extent of its carbon disclosure. More specifically, the 
present study uses institutional theory to explain why firms affected under ETSs may financially account 
for and provide disclosure on carbon, in order to fill this gap in the carbon financial accounting and 
disclosure literature.  

Following this, section 5.3 will discuss institutional theory in further detail. The section will also note the 
findings of prior studies that discuss the factors or determinants associated (or not associated) with a 
firm’s financial accounting and carbon disclosure practice (also presented in Table 5-2). Additionally, 
this section will use an institutional theory framework and classify these factors/ determinants as 
coercive, mimetic and normative pressures that influence the firms affected under ETSs to financially 
account for and provide disclosure on carbon emission allowances in a certain way. Subsection 5.3.1 
will focus on coercive pressures and their relevant determinants, followed by subsections 5.3.2 and 
5.3.3 which will focus on mimetic and normative pressures and their relevant determinants, 
respectively.  

Finally, this section develops the hypothesis of the study and highlights another gap in the carbon 
financial accounting and carbon disclosure literature, namely that although most of the prior studies in 
the carbon disclosure area (although none in the carbon financial accounting area), have used firm 
characteristics and market features to empirically test their association with carbon disclosure level, 
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these firm characteristics did not specifically relate to the ETS affected firms. Following this, Section 5.4 
summarises the chapter.  

 

5.2 Theories used by prior studies to explain a firm’s carbon financial accounting and carbon 
disclosure practice 

As can be observed from Table 5-1 below, most of the studies (from the carbon disclosure literature) 
used more than one theory (i.e. legitimacy, stakeholder and cost benefit theories) to explain why firms 
may provide voluntary carbon disclosure. On the other hand, studies in the financial accounting 
literature, preferred to use a single theory to explain the firm’s reason to financially account. The 
following subsections provide further discussion. 
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5.2.1. Theories explaining a firm’s financial accounting practice 

With respect to financial accounting practice, the studies undertaken by Rahman et al. (2002) as well 
as Waweru et al. (2011), use a positive accounting theory perspective and note that firms may 
financially account in a certain way if doing so enables them to meet their individual objective (if any). 
On the other hand, Astami and Tower (2006) use costly contracting theory to explain the accounting 
practices of the firm. These studies however, do not use institutional theory, which suggests that firms 
may financially account in a certain way due to coercive, mimetic and normative forces. Additionally, 
these studies do not specifically focus on the financial accounting of carbon emission allowances, 
rather they focus on general financial accounting practice.  

Therefore, the current gap in the carbon financial accounting literature is the lack of prior studies on 
voluntary carbon financial accounting practice which use institutional theory to explain the carbon 
financial accounting practices of firms. The current study aims to address this gap by being the first 
study to use institutional theory to explain the carbon financial accounting practices of firms affected 
under ETSs. 

 

5.2.2. Theories explaining a firm’s carbon disclosure practice 

Unlike the carbon financial accounting literature discussed in subsection 5.1.1 above, where no prior 
studies were found to use institutional or any other theory to explain the carbon financial accounting 
practices of the firms, there are a lot of studies (Freedman & Jaggi, 2005; Stanny & Ely, 2008; Tang & 
Luo, 2011; Luo et al., 2012; Bae Choi et al., 2013; Haque et al., 2013; Stanny, 2013) in the area of 
carbon disclosure. These studies have used various theories (i.e. legitimacy, stakeholder, cost benefit 
and institutional theories) to explain voluntary carbon disclosure practices.  

Coming from the legitimacy theory perspective for voluntary carbon disclosure, prior studies argue that 
companies disclose only that information which is feasible, which further indicates that the provision of 
such information is to reassure or alter the perceptions of public or governments (Freedman & Jaggi, 
2005; Stanny & Ely, 2008; Peters & Romi, 2009; Prado-Lorenzo et al., 2009; Berthelot & Robert, 2011; 
Dawkins & Fras, 2011; Freedman & Jaggi, 2011; Gallego-Alvarez & Vicente-Villardon, 2012; Luo et al., 
2012; Hrasky, 2012; Bae Choi et al., 2013; Borghei-Ghomi & Leung, 2013; Ieng Chu, Chatterjee & 
Brown, 2013; Stanny, 2013; Peng, Sun & Luo, 2015; Gonzalez-Gonzalez & Zamora Ramirez, 2016).  
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The cost benefit theory assumes that the firms are likely to disclose voluntarily if the benefit of doing so 
exceeds the costs. Supporting this, Stanny and Ely (2008) claim that firms that are more closely 
scrutinized are more likely to disclose because the costs of not doing so are higher for them. Various 
studies (Freedman & Jaggi, 2005; Stanny & Ely, 2008; Prado-Lorenzo et al., 2009; Berthelot & Robert, 
2011; Dawkins & Fras, 2011; Freedman & Jaggi, 2011; Jira & Toffel, 2013; Luo, Tang & Lan, 2013) use 
a cost benefit (or political economy theory) perspective and note that a firm’s motivation to disclose 
information is based on an evaluation of the costs and benefits of voluntary disclosure.  

In contrast to the above and taking a stakeholder theory perspective, Haque et al. (2013) state that 
firms provide (carbon) disclosure to satisfy the information needs of stakeholders. Tang and Luo (2011) 
claim that stakeholder theory provides different yet complementary justifications for the development of 
carbon disclosure practices and that the information needs of stakeholders are associated with carbon 
transparency. As with legitimacy theory, stakeholder theory has also been used by various studies 
(Freedman & Jaggi, 2005; Liu & Anbumozhi, 2009; Peters & Romi, 2009; Prado-Lorenzo et al., 2009;  
Berthelot & Robert, 2011; Dawkins & Fras, 2011; Freedman & Jaggi, 2011; Cotter & Najah, 2012; Luo 
et al., 2012; Borghei-Ghomi & Leung, 2013; Peng et al., 2015; Gonzalez-Gonzalez & Zamora Ramirez, 
2016; Guenther, Guenther, Schiemann & Weber, 2016).  

Finally, using an institutional theory perspective, Rankin et al. (2011) as well as Tang and Luo (2011), 
note that a firm’s GHG reporting and carbon disclosure transparency are both associated with coercive, 
mimetic and normative institutional pressures, and that these pressures have a significant effect on 
ensuring that firms provide more carbon disclosure.  

The issue with all the prior carbon disclosure studies discussed in this subsection is that most have 
used more than one theory to either explain a firm’s need to voluntary disclose carbon related 
information or explain a firm’s carbon disclosure level or transparency. Additionally, most of these prior 
studies were based on the carbon disclosure practices of large emitters or of firms from Kyoto Protocol 
ratifying countries, and not specifically ETS affected firms (or the participants in ETSs) (see Table 5-1). 
The study thus follows Tang and Luo (2011) as well as Rankin et al. (2011) and uses institutional 
theory to explain the carbon transparency, or the extent of carbon disclosure, of the firms affected 
under ETSs.   

In summary, the current gap in the voluntary carbon disclosure literature is the lack of prior studies in 
the voluntary carbon disclosure area which use institutional theory to explain why firms affected under 
ETSs may voluntarily provide high or low carbon disclosures, given the limited mandatory carbon 
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disclosure requirement. The present study therefore aims to address this gap by using institutional 
theory to explain the extent of carbon disclosure of the firms affected under ETSs.  

 

5.3. Institutional theory and factors motivating a firm’s accounting policy and disclosure 
practice 

As indicated earlier, the study takes an institutional theory perspective to address the third research 
question of what company characteristics and market features are influencing firms’ decisions to 
financially account for and disclose carbon related information.  

Some of the early studies in voluntary disclosure (Singhvi & Desai, 1971; Chow & Wong-Boren, 1987; 
Hossain, Perera & Rahman, 1995) provide empirical evidence on the firm characteristics that act as 
determinants. In addition to regulation, firm specific variables also have an explanatory and predictive 
power in relation to a firm’s carbon disclosure (Freedman & Jaggi, 2005; Stanny & Ely, 2008; Prado-
Lorenzo et al., 2009; Andrew & Cortese, 2011; Rankin et al., 2011; Tang & Luo, 2011; Luo et al., 2012; 
Bae Choi et al., 2013), or accounting policy choice behaviour (Gray, 1988; Craswell & Taylor, 1992; 
Radebaugh & Gray, 1993; Ball, 1995; Nobes, 1998; Rahman et al, 2002). In support, from a positive 
accounting theory perspective, Watts and Zimmerman (1986), and Rahman et al. (2002) citing Hossain 
et al. (1995), note that firms with different characteristics will adopt different disclosure and 
measurement (or accounting) practices.  

Taking the above discussion into consideration and adopting an institutional theory perspective, the 
current study considers ETS as an institutional setting. It is hypothesised that in the event of uncertainty 
on how to financially account for carbon emission allowances, and in the event of voluntary carbon 
disclosure (albeit that some amount of mandate for carbon disclosure exists), the firms affected under 
ETSs may adopt or have similar carbon financial accounting and carbon disclosure practices, as other 
firms within a particular organisation field, due to coercive, mimetic and normative pressures, all of 
which comprise firm characteristics and market features like regulation, size, leverage, industry, listing 
status and auditors. Their aim is to further increase their legitimacy as well as improve their chances of 
survival.  

The reason for adopting an institutional theory perspective for the study is that the theory explains how 
the mechanisms (proposed by both stakeholder theory and legitimacy theory) through which firms may 
seek to align perceptions of their practices with social and cultural values (to gain legitimacy) become 
institutionalised in certain firms (Deegan, 2011). Institutional theory provides a complementary, rather 



 54

than competitive perspective, to both stakeholder and legitimacy theory (Deegan, 2011). Using this 
theory will therefore help in understanding why firms affected under ETSs are financially accounting for 
and providing disclosure on carbon emission allowances in the (mostly) voluntary setting.  

Institutional theory argues that external pressures or forces drive a firm’s decision making in adopting a 
similar organisational practice (Hirsch, 1975; Clemens & Douglas, 2006; Lai, Wong & Cheng, 2006; 
Sarkis, Zhu & Lai, 2011). Specifically, the underlying assumption behind the theory is that institutional 
pressures result in firms within a field tending to be similar in their forms and practices (Deegan, 2011). 
These institutional pressures (coercive, mimetic and normative) strongly motivate firms within a field to 
adopt similar financial accounting and disclosure practices, and therefore, institutional theory has 
become a significant framework for explaining environment related (accounting or disclosure) practices 
(Lounsbury, 1997; Rankin et al., 2011; Sarkis, Zhu & Lai, 2011; Tang & Luo, 2011).  

The present study supports the view that coercive, mimetic and normative pressures lead to firms or 
organisations within a particular organisational field, financially accounting for carbon and disclosing 
carbon related information in a certain way, in order to increase their legitimacy and chances of survival 
in the event of uncertainty (Deegan, 2011). Table 5-2 below presents the findings of all the studies 
considered in the literature review to highlight the determinants and their association with the financial 
accounting and carbon disclosure level. The following subsections discuss these pressures in further 
detail, along with developing the hypothesis for the current study. 
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5.3.1 Coercive pressure and hypothesis 

Coercive pressure is a formal or informal pressure exerted on an organisation by a superior 
organisation upon which the former organisations depend and can also result from the cultural 
environment in which an organisation operates (Antwi, 2010). Such pressures might be perceived as 
force, persuasion or an invitation to adopt a particular policy, in most cases to increase its legitimacy 
(Antwi, 2010). Given this definition, the study considers ‘regulation’ as a coercive pressure, or one of 
the market features, that are likely to influence an ETS affected firm’s adoption of carbon financial 
accounting practice and level of carbon disclosure. 

Regulation 

Regulation is defined as the intentional restriction of a subject’s choice of activity by an entity not 
directly party to or involved in the activity e.g. external regulators (Rahman et al., 2002). Rahman, 
Perera and Ganeshanandam (1996) note that disclosure requirements in both NZ and Australia are set 
by company/corporation statutes, listing requirements and accounting standards, whereas 
measurements (or accounting rules) are only set by accounting standards. Prior studies (Rahman et al., 
2002) in the financial accounting literature reveal that ‘regulation’ is positively associated with 
accounting practice harmony and is one of the factors that motivate a firm’s accounting and disclosure 
level. 

In the case of accounting (level), accounting rules such as government, accounting bodies and stock 
exchanges, impose restrictions on and suggest the ways in which accounting can be conducted 
(Rahman et al., 2002). This implies that firms with regulations imposed on them are likely to have a 
higher level of carbon financial accounting practice as compared to firms with no regulations imposed 
on them. This is because firms with regulations imposed on them are likely to be under a greater level 
of scrutiny as compared to firms subject to fewer or no regulations.  

Therefore the adoption of carbon financial accounting practice is higher for firms with stringent 
regulations (i.e. detailed and extensive regulations), as compared to the firms with less regulation. 
Consequently:  

 

H1a: The adoption of carbon financial accounting practice is higher for firms with stringent regulations.  
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Similarly, prior studies in carbon disclosure found that ‘regulation’ significantly affects a firm’s disclosure 
level (Peters & Romi, 2010; Scholtens & Kleinsmann, 2011; Gallego-Alvarez & Vicente-Villardon, 2012; 
Bae Choi et al., 2013). Another set of studies (Freedman & Jaggi, 2005; Reid & Toffel, 2009; Brouhle & 
Harrington, 2010; Freedman & Jaggi, 2011; Kim & Lyon, 2011; Tang & Luo, 2011; Luo et al., 2012; Jira 
& Toffel, 2013; Luo et al., 2013; Stanny, 2013) indicate a positive association between regulation and 
carbon related disclosure level. In contrast, a few studies (Rankin et al., 2011), find a less significant 
association between regulation and the carbon related disclosure level of the firms. Overall, the findings 
of the majority of these studies indicate that regulation has a positive association with a firm’s 
disclosure level and that a firm’s level of disclosure will be high, if affected by regulation.  

The current study suggests that, just like the government and accounting bodies impose restrictions on 
and suggest the ways in which accounting is to be conducted (Rahman et al., 2002), the same can also 
hold true for the ‘carbon disclosure practices’ of the firms. Under stringent regulation, the extent of a 
firm’s carbon disclosure will be higher than firms under no or less regulation, as stringent regulation will 
put more pressure (i.e. coerce) on the ETS affected firms to provide more disclosure, in order to 
increase their legitimacy in the eyes of their stakeholders and therefore increase their prospects of 
survival. Accordingly:      

 

H1b: The extent of carbon disclosure is greater for firms with stringent regulations than for firms with 
less regulation.  

 

5.3.2 Mimetic pressure and hypothesis 

Mimetic pressure stems from standard responses to uncertainty. It is a powerful force that encourages 
imitation and in the event of uncertainty, an organisation might elect to model itself on, mimic or copy 
the accounting and disclosure practices of successful or similar organisations to increase their 
legitimacy and survival prospects (DiMaggio & Powell, 1983; Antwi, 2010; Deegan, 2011). Given this 
definition, the present study considers firms with similar characteristics such as ‘size’, ‘leverage’, 
‘industry’ and ‘listing status’. These characteristics are viewed as mimetic pressures which lead firms 
affected under ETSs to adopt certain carbon financial accounting practices and to have a certain 
carbon disclosure level. Each of these characteristics are discussed below.  
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Firm size 

Rahman et al. (2002) found a significant association between firm size and financial accounting 
practice, in contrast to Waweru et al. (2011) who found only a positive association between the two 
factors. Further, no association was observed between financial accounting practice and firm size in 
Astami and Tower (2006). However, firm size is an important determinant of accounting policy choice 
(Watts & Zimmerman, 1990; Rahman et al., 2002). Watts and Zimmerman (1990) note that large firms 
are more likely than small firms to use accounting choices that reduce reported profits as it helps them 
in achieving the political cost objective. Supporting this further, Rahman et al. (2002) state that large 
firms will have a greater need for using a variety of accounting policies as they will have a greater 
amount as well as variety of activities than small firms, and therefore, there is likely to be a higher 
variability of measurement practice for large firms than for small firms. Thus, large firms will have a 
greater need to adopt a variety of accounting policies as they will have more activities as compared to 
small firms, thereby leading to variations in accounting practice.  

However, the current study deviates from the above argument and considers ‘large size’ as a mimetic 
pressure resulting from the uncertainty in financially accounting for carbon in the absence of uniform 
accounting guidance, which can encourage imitation of accounting policies by firms affected under the 
institutional settings of ETSs (DiMaggio & Powell, 1983; Antwi, 2010; Deegan, 2011). The study 
supports the assumption that in the event of uncertainty on how to financially account for carbon 
permits (or emission allowances), large companies will elect to model, mimic or adopt the carbon 
financial accounting practices of successful or similar large sized firms to increase their legitimacy and 
survival prospects, as they may have a similar variety of activities as compared to small firms 
(DiMaggio & Powell, 1983; Antwi, 2010; Deegan, 2011). Thus:  

 

H2a: The adoption of carbon financial accounting practice is higher for large size firms than for small 
size firms.    

 

Firm size is also an important determinant of carbon disclosure choice (Watts & Zimmerman, 1990; 
Rahman et al., 2002). Most of the carbon disclosure studies have found that firm size is positively 
associated with a firm’s extent of disclosure (Freedman & Jaggi, 2005; Prado-Lorenzo et al., 2009; Reid 
& Toffel, 2009; Berthelot & Robert, 2011; Freedman & Jaggi, 2011; Kim & Lyon, 2011; Rankin et al., 
2011; Tang & Luo, 2011; Cotter & Najah, 2012; Luo et al., 2012; Borghei-Ghomi & Leung, 2013; Bae 
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Choi et al., 2013; Ieng Chu et al., 2013; Luo et al., 2013; Stanny, 2013; Wegener, Elayan, Felton & Li, 
2013; Eleftheriadis & Anagnostopoulou, 2014; Peng et al., 2015; Gonzalez-Gonzalez & Zamora 
Ramirez, 2016), and one study (Liu & Anbumozhi, 2009) found a significant association between them. 
No association was observed between firm size and carbon disclosure in Brouhle and Harrington 
(2010) as well as Dawkins and Fras (2011). 

As with most of the prior studies discussed above, the current study suggests that firm size is positively 
associated with extent of carbon disclosure and therefore considers ‘firm size’ as a mimetic pressure, 
that will encourage imitation of carbon disclosure policies by firms affected under the institutional 
settings of ETSs (DiMaggio & Powell, 1983; Antwi, 2010; Deegan, 2011). The study supports the 
assumption that in the event of uncertainty on how to provide disclosure on carbon permits (or emission 
allowances), the large and small size companies will elect to model, mimic or copy the carbon 
disclosure practices of successful or similar sized firms to increase their legitimacy and survival 
prospects (DiMaggio & Powell, 1983; Antwi, 2010; Deegan, 2011). This is because large size firms will 
also be under public or investors’ (or stakeholders’) scrutiny of their carbon emissions and therefore will 
be under pressure to provide more carbon disclosure. As such, in the event of uncertainty, the affected 
large size firms will mimic the carbon disclosure practices of their successful or similar counterparts. 
Accordingly: 

 

H2b: The extent of carbon disclosure is greater for large size firms than for small size firms.  

 

Leverage 

Leverage is an important determinant of accounting policy choice (Watts & Zimmerman, 1990; Rahman 
et al, 2002). Firms with high leverage are more likely to use similar accounting practice to achieve their 
individual objective (for example, increasing income) (Watts & Zimmerman, 1990). However, none of 
the prior voluntary financial accounting studies reviewed (Rahman et al, 2002; Astami & Tower, 2006; 
Waweru et al., 2011) indicated any positive association between leverage and the financial accounting 
practice. Whilst, Astami and Tower (2006) found a negative relationship, Rahman et al. (2002) and 
Waweru et al. (2011) found no association between leverage and financial accounting practice.  
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In contrast to the findings that leverage is not associated with accounting practice, within the frame of 
institutional theory, the current study considers ‘leverage’ as a mimetic pressure, which can encourage 
imitation of carbon financial accounting policies. The study suggests that in the event of uncertainty on 
how to financially account for carbon permits (or emission allowances), the firms with high leverage will 
elect to model, mimic or copy the carbon financial accounting practices of successful or similar high 
leverage firms. This is because, the higher the leverage, the more these firms may feel the need to 
financially account for carbon emission allowances, in a way that prevents them from having a debt 
contract that defines a breach in terms of accounting numbers. And therefore, owing to uncertainty in 
financially accounting for carbon permits, these high leverage firms will model their carbon financial 
accounting practice as per the carbon financial accounting practice of similarly leveraged firms. The 
study therefore argues that leverage is positively associated with carbon financial accounting practice. 
Thus: 

 

H3a: The adoption of carbon financial accounting practice is higher for firms with high leverage than for 
firms with low leverage.    

 

With respect to the carbon disclosure studies, very few found a positive association between leverage 
and carbon disclosure (Tang & Luo, 2011), or a significant association between leverage and carbon 
disclosure (Cotter & Najah, 2012). In contrast, several studies found no association between leverage 
and carbon disclosure (Freedman & Jaggi, 2005; Stanny & Ely, 2008; Liu & Anbumozhi, 2009; Dawkin 
& Fras, 2011; Rankin et al., 2011; Luo et al., 2012; Bae Choi et al., 2013, Borghei-Ghomi & Leung, 
2013; Ieng Chu et al., 2013; Eleftheriadis & Anagnostopolou, 2014). Additionally, three voluntary 
carbon disclosure studies (Wegener et al., 2013; Luo et al, 2013; Peng et al., 2015) found a negative 
association between leverage and carbon disclosure.  

Despite the fact that the majority of the above mentioned studies did not find any association between 
carbon disclosure and leverage, the current study considers leverage as an important determinant of 
carbon disclosure, as the higher the leverage, the more likely these firms will provide carbon disclosure 
to prevent them from having a debt contract that defines a breach in terms of disclosure. Debtholders 
are concerned about carbon related liabilities and need the information to negotiate debt contracts and 
reduce risk and uncertainty (Luo et al., 2012). Additionally, Luo et al. (2012) also note that such 
information is utilized to inspect carbon emissions as well as monitor management for opportunistic 
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behaviour, so as to mitigate their concerns and ensure compliance with the debt contract. Thus, with 
higher leverage, management will be under more pressure to disclose more carbon information. 
Therefore, given the uncertainty in carbon disclosure practice, the high leverage firms will mimic the 
carbon disclosure practice of similarly leveraged firms. Accordingly:  

 

H3b: The extent of carbon disclosure is greater for firms with high leverage than for firms with low 
leverage.    

 

Listing status 

Prior studies in carbon disclosure provide mixed evidence on the association between listing status and 
carbon disclosure. Two studies (Brouhle & Harrington, 2010; Gonzalez-Gonzalez & Zamora Ramirez, 
2016) found a positive association, whereas Borghei-Ghomi and Leung (2013) found a significant 
association between the listing status of a firm and a firm’s level of carbon disclosure. In contrast, no 
association was observed between the listing status and the carbon disclosure level by Ieng Chu et al. 
(2013).  

The current study considers listing status as one of the important determinants of a firm’s carbon 
accounting and carbon disclosure practice. Specifically, listed companies have public accountability as 
their ‘listing status’ places them in the spotlight (Zeng, Xu, Yin & Tam, 2012; Gonzalez-Gonzalez & 
Zamora Ramirez, 2016), and therefore, similar to large size firms, they too are at a risk of being 
scrutinized for their carbon financial accounting practice (Luo et al., 2012). As such, given the 
uncertainty surrounding the financial accounting practice of carbon emission allowances as well as the 
uncertainty surrounding carbon disclosure practice, the firms with ‘listing status’ may feel the need to 
mimic the carbon financial accounting and carbon disclosure practices of similar listed firms to increase 
their legitimacy and survival prospects. Accordingly:   

 

H4a: The adoption of carbon financial accounting practice is higher for firms with listing status than for 
firms that are not listed. 

 

Likewise: 
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H4b: The extent of carbon disclosure is higher for firms with listing status than for firms that are not 
listed.    

 

Industry 

All the firms affected under ETSs belong to different industries. The industries have a huge impact on 
carbon emissions and can be highly or moderately intensive. The highly intensive industries face 
greater business risk and are likely to generate greater public and regulatory concern (Rankin et al., 
2011). Thus, depending on the emission intensity of the industry, the ETS affected firms may have 
similar carbon financial accounting practices. For example, an ETS affected firm in a highly emission 
intensive industry like manufacturing, may seek to model itself on and mimic the carbon financial 
accounting practices of a firm in a similar highly emission intensive industry, to increase its legitimacy 
and survival prospects. Likewise, an ETS affected firm in a low or moderately emission intensive 
industry may mimic the carbon financial accounting practice of a firm in a similar moderately emission 
intensive industry. Rahman et al. (2002) as well as Astami and Towers (2006) found a significant 
association between financial accounting and industry and note that the level of general (accounting) 
practice harmony is not independent of the industry. In other words, accounting choice will differ by 
industry (Rahman et al, 2002). Therefore, the present study hypothesizes that in the event of 
uncertainty, the adoption of carbon financial accounting practice will differ by industry as these 
industries may elect to model their carbon financial accounting practices in accordance with the 
practices implemented in similar industries. Thus: 

 

H5a: The adoption of carbon financial accounting practice is dependent on industry.    

 

Several studies found a positive association (Liu & Anbumozhi, 2009; Rankin et al., 2011; Scholtens & 
Kleinsmann, 2011; Luo et al., 2012; Bae Choi et al., 2013; Hrasky, 2013; Ieng Chu et al., 2013) 
between industry and the extent of carbon disclosure. One study (Tang & Luo, 2011) found a significant 
association between industry and firms’ extent of carbon disclosure. A few studies however, also found 
no relationship (Stanny & Ely, 2008; Jira & Toffel, 2013; Stanny, 2013; Wegener et al., 2013) or a 
negative relationship (Yu & Ting, 2012) between industry and carbon disclosure. Overall, it appears that 
industry is also an important determinant of the extent of carbon disclosure. Depending on the type of 
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industry, ETS affected firms may provide more or less disclosure to increase legitimacy and survival 
prospects. Thus, as hypothesised for carbon financial accounting practice above, the study 
hypothesises that the extent of carbon disclosure will differ by industry as these industries may elect to 
model their carbon disclosure practices in accordance with the practices implemented in similar 
industries. Thus: 

 

H5b: The extent of carbon disclosure is dependent on industry.    

 

5.3.3 Normative pressure and hypothesis 

Normative pressure is attributable to professionalization i.e. a collective struggle of members and an 
occupation to define the conditions and methods of their work (Antwi, 2010). This is basically a 
pressure arising from group norms to adopt particular practices (DiMaggio & Powell, 1983; Deegan, 
2011). Given this definition, the study considers ‘Auditors’ as a normative pressure, that is likely to lead 
to firms affected under ETSs to financially account for and provide disclosure of carbon emission 
allowances in a certain way.  

Auditors 

Generally, auditors do not encourage their clients to financially account for or report data in excess of 
the standard requirements (Alsaeed, 2006). However, to discourage litigation, auditors can influence 
the scope of voluntary carbon financial accounting practices and carbon disclosures by encouraging 
their client firms to comply with voluntary recommendations and adopt more carbon financial accounting 
practices and disclose more carbon related information (Berthelot & Robert, 2011). As per Radebaugh 
and Gray (1993), Big6 auditors (now Big4) are multinational auditors, with greater reputations at stake. 
They are perceived as having high standards of practice, which they tend to use across countries (and 
companies). The risks pertaining to climate change can be highly significant for a number of firms and 
therefore Big4 firms are likely to encourage these firms to adopt carbon financial accounting practices 
and provide more carbon disclosure as per their recommendations (Berthelot & Robert, 2011). These 
carbon financial accounting and carbon disclosure recommendations of the Big4 auditors can become 
a norm and, therefore, Big4 auditors can be considered one of the main determinants leading the ETS 
affected firms to adopt more carbon financial accounting practices and have high carbon disclosure. 
Additionally, the spread of insight on recommended carbon financial accounting and carbon disclosure 
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practices in the absence of uniform guidance, are more likely to be facilitated by auditors, more 
specifically, Big4 auditors than non Big4 auditors. Accordingly:   

 

H6a: The adoption of carbon accounting practice is higher for firms with Big4 auditors than for firms 
with non Big4 auditors.    

 

Likewise: 

 

H6b: The extent of carbon disclosure is greater for firms with Big4 auditors than for firms with non Big4 
auditors.      

 

Table 5-3 below presents a summary of all the hypotheses proposed in this chapter.  

 

Table 5-3: Hypotheses  

Association between firm characteristics as well as market features and firms’ adoption of carbon financial accounting 
practices and extent of carbon disclosure  

    Adoption of Carbon Financial Accounting  Extent of Carbon Disclosure  

1 Regulation 

H1a: The adoption of carbon financial accounting 
practice is higher for firms with stringent regulations 
than for firms with less regulation. 

H1b: The extent of carbon disclosure is higher for firms 
with stringent regulations than for firms with less 
regulation. 

2 Firm Size 

H2a: The adoption of carbon financial accounting 
practice is higher for large size firms than for small 
size firms. 

H2b: The extent of carbon disclosure is higher for large 
size firms than for small size firms. 

3 Leverage 

H3a: The adoption of carbon financial accounting is 
higher for firms with high leverage than for firms with 
low leverage. 

H3b: The extent of carbon disclosure is higher for firms 
with high leverage than for firms with low leverage. 

4 Listing status 

H4a: The adoption of carbon financial accounting is 
higher for firms with listing status than for firms not 
listed. 

H4b: The extent of carbon disclosure is higher for firms 
with listing status than for firms not listed. 

5 Industry 
H5a: The adoption of carbon financial accounting is 
dependent on industry. 

H5b: The extent of carbon disclosure is dependent on 
industry. 

6 Auditors 

H6a: The adoption of carbon accounting is higher for 
firms with Big4 auditors than for firms with non Big4 
auditors. 

H6b: The extent of carbon disclosure is higher for firms 
with Big 4 auditors than for firms with non Big4 auditors. 
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5.4 Chapter Summary 

In summary, this chapter has addressed the third research question of which company characteristics 
and market features are influencing a firm’s decision to financially account for and provide disclosure of 
carbon emission allowances, given the absence of uniform accounting guidance and limited mandatory 
disclosure requirements. Given the two areas (carbon financial accounting and carbon disclosure) on 
which the third research question is based, the present study is supported by studies from the financial 
accounting and carbon disclosure literature.  

However, although prior studies exist that provide proposals on how the firms affected under ETSs 
should account for (or are accounting for) carbon emission allowances (see Chapter 3), further 
research into the carbon financial accounting literature indicated that no prior studies exist that discuss 
theories to explain why a firm may voluntarily account for carbon emission allowances, or explore the 
factors that may influence a firm’s adoption of carbon financial accounting practice. In order to further 
examine if firm characteristics and market features influence the carbon financial accounting practice of 
firms affected under ETSs (i.e. part of the third research question), it is essential to know why firms 
voluntarily account for carbon financially, or what factors provide motivation for firms to voluntarily 
financially account for carbon, given the absence of uniform accounting guidance. The chapter 
therefore is supported by three prior studies from the financial accounting literature (Rahman et al., 
2002; Astami & Tower, 2006; Waweru et al., 2011), in the belief that the factors affecting voluntary 
financial accounting practice, can also provide reasons for firms’ voluntary carbon financial accounting 
practice. This also indicates that the current study is timely and required in order to update the carbon 
financial accounting literature.  

As with carbon financial accounting practice, it is important to know what factors are associated with 
firms’ carbon disclosures, and then examine their association with the extent of ETS affected firms’ 
carbon disclosure. As discussed above, in the carbon financial accounting literature, no studies 
currently exist that use theories to explain what motivates a firm to voluntary account for carbon nor 
explore the factors that may influence a firm’s carbon accounting practice.  However, a review of the 
carbon disclosure literature revealed about 24 prominent studies that used various theories (discussed 
below) to explain why firms provide carbon disclosure and what factors motivate the extent of their 
carbon disclosure.  

Analysis of the three voluntary financial accounting and 31 voluntary carbon disclosure studies revealed 
that firms may voluntarily account in a certain way, as interpreted through a positive accounting theory 
perspective, and may provide voluntary carbon disclosure for legitimacy, cost benefit, stakeholder or 
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institutional reasons. Additionally, as per these prior studies, firm characteristics and market features, 
such as regulations, firm size, leverage and industry, are some of the main determinants of a firm’s 
financial accounting and carbon disclosure practice. Apart from these, prior studies also highlight other 
determinants like previous disclosures, performance measures (like ROE, ROA and foreign sales) and 
a country’s ratification with the Kyoto protocol, as influencing a firm’s carbon disclosure. These 
variables, however, are not considered in this study. 

Quite a few shortcomings were observed in a review of the 34 studies mentioned above, and some 
gaps in the carbon financial accounting and carbon disclosure literature were identified. Firstly, there 
are no studies in the carbon financial accounting literature which use theory (or theories) to explain why 
a firm may voluntarily account for carbon permits. Secondly, there are no studies in the carbon financial 
accounting literature which discuss the factors that may motivate the firms to voluntarily account for 
carbon. Thirdly, no prior studies exist in the carbon financial accounting and carbon disclosure literature 
which uses institutional theory to explain why the adoption of carbon financial accounting practice and 
the extent of carbon disclosure is high for some ETS affected firms and low for others. Finally, the 
studies in the carbon financial accounting and carbon disclosure literature have not yet examined 
whether firm characteristics and market features like firm size, industry, listing status, leverage, 
regulations and auditors lead to firms voluntarily accounting for and providing disclosure of carbon in a 
certain way.  

The study aims to address the above highlighted gaps and proposes the use of institutional theory to 
help explain why a firm may financially account for or provide disclosure on carbon emission 
allowances in a certain way. In line with the institutional theory perspective, the study notes that a firm’s 
carbon financial accounting and carbon disclosure practice will be influenced by coercive, mimetic and 
normative pressures. More specifically, the study hypothesizes that not just regulations (coercive 
pressure), but also firm characteristics and market features, such as firm size (mimetic pressure), firm 
listing status (mimetic pressure), firm industry/sector (mimetic pressure), firm leverage (mimetic 
pressure) and firm auditors (normative pressure), influence a firm (affected under ETS) to financially 
account for and provide disclosure on carbon emission allowances in a certain way.  

The next chapter presents the theoretical and empirical model for the study and discusses the 
methodology in further detail.  
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Chapter 6: Methodology 

6.1 Introduction 

This chapter discusses how the research was conducted in order to answer the three research 
questions of the study i.e. how are firms affected under ETSs financially accounting for carbon emission 
allowances in the absence of uniform accounting guidance; how are firms affected under ETSs 
disclosing information on carbon; and what firm characteristics and market features are influencing the 
ETS affected firms’ carbon financial accounting and carbon disclosure practices. The research 
methodology comprised the following steps: 

1) Population and sample selection. 
2)  Empirical analysis performed in three stages, comprising: 

a) Analysis of the carbon financial accounting practice data obtained through content analysis; 
b) Analysis of the carbon disclosure practice data obtained through content analysis;  
c) Data validation; and 
d) Analysis of the factors that influence the adoption of carbon financial accounting practice as 

well as the extent of carbon disclosure, using an institutional theory model. The model was 
empirically tested using an equation and logistic regression analysis. 
 

Section 6.2 below describes the population and sample selection process and is followed by Section 
6.3 which discusses the research methodology in further detail. Subsection 6.3.1 relates to the first 
research question and discusses the research technique for analysis of the carbon financial accounting 
practice data through content analysis and subsection 6.3.2 relates to the second research question 
and focuses on the research technique for analysis of the carbon disclosure practice data, also 
obtained through content analysis. Subsection 6.3.3 discusses the data validation process. Finally, 
subsection 6.3.4 relates to the third research question and focuses on analysis of the factors 
influencing carbon financial accounting and carbon disclosure practice. The chapter concludes with a 
summary in Section 6.4. 

 

6.2 Population and sample selection 

The annual reports of the firms affected under ETSs, i.e. UK firms (affected under EU ETS), Australian 
firms (affected under the Australian Carbon Tax), and NZ firms (affected under the NZ Emission 
Trading Scheme), were used for the study.  
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The annual reports were used as the source of carbon financial accounting and carbon disclosure data 
as they represent corporate communications and are the most important means of self-presentation.  
They are also an appropriate channel for announcing and communicating strategic emphasis 
(Abrahamson & Hambrick, 1997; Song et al., 2015). Annual reports were used in this study as they are 
important disclosure documents that can be said to provide a firm’s carbon financial accounting and 
carbon disclosure practice information, and one of the purposes of the study was to assess the carbon 
financial accounting and carbon disclosure practice of the firms. These annual reports were examined 
to ascertain how the ETS affected firms are financially accounting for carbon emission allowances and 
disclosing information on carbon, in the absence of uniform carbon financial accounting and carbon 
reporting (or disclosure) guidance. In doing so, the focus was mostly on ascertaining how the ETS 
affected firms disclose their carbon emission related information and how they recognise and measure 
their carbon emission allowances, in comparison to the carbon disclosure checklist and 
recommendations of the withdrawn standard, IFRIC 3 (detailed discussion in section 6.2).  

The annual reports for the 2012-2013 financial year were selected, as the Australian Carbon Tax came 
into force in 2012 (as compared to 2005 for the EU ETS and 2008 for the NZ ETS), and this period 
would therefore allow for cross country comparison between UK, Australian and New Zealand firms’ 
carbon financial accounting and carbon disclosure practices.    

The Carbonmarketdata database was used as the source for UK firms affected under the EU ETS. This 
database lists 911 installations (classified under Energy, Mineral, Metal and Other sectors), the account 
holders of which are either individuals or UK firms. Since the purpose was to select the ‘annual reports’, 
only those installations with UK firms as their account holders were selected. Subsequently, Google 
search was used to find those UK firms’ websites and obtain their annual reports. The Australian 
government’s ‘Clean Energy Regulator’ website was used as a source for the list of Australian firms 
affected under the Australian Carbon Tax. The website had a database known as ‘liable entities public 
information database’ (or LEPID), which provided a list of 347 (at the time of study) Australian entities 
considered liable under the Australian Carbon Tax. Similarly, the New Zealand Emission Unit Register 
(NZ EUR) database was used, as it had a list of 2,571 participant companies under the NZ ETS (at the 
time of study). The NZ EUR also classified those 2,571 participants into sectors, namely, agriculture, 
forestry, forestry removal activities, industrial processes, liquid fossil fuels, other removal activities, 
stationery energy and waste.  
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Some issues were encountered during the sample selection process, as a result of which a total of 201 
firms (i.e. 69 UK firms, 65 Australian firms and 67 New Zealand firms) were considered for the study, for 
the 2012-2013 financial year period. These issues/limitations are listed below: 

1. The website for some firms was not found or not accessible, or the annual reports were not 
available. These firms were not considered for the study.  

2. Additionally, most of the Australian and NZ firms were subsidiaries of other companies 
mentioned in the same database. As a result, the annual reports of these firms were not 
considered, since they had common annual reports and this would have caused duplication of 
data. Likewise, for the UK, most of the account holder firms owned multiple installations, as a 
result of which the UK firm sample size was further reduced.  

In summary, given the aforementioned limitations, the 69 UK firms, 65 Australian firms and 67 New 
Zealand firms were further narrowed down to a sample of 150 firms, comprising 64 UK firms, 46 
Australian firms and 40 New Zealand firms for the study. 

Table 6-1 (Panel A) below provides a summary of the UK, Australian and New Zealand firms selected 
and their distribution. Table 6-1 (Panel B) provides information on the distribution of the final sample by 
industry, under which they were classified for the purpose of analysis. Table 6-1 (Panel B) also 
suggests that whilst most UK (67.2%) and Australian firms (52.2%) were from the Energy and Utilities 
industry, most New Zealand firms (55%) belonged to the Primary industry.  
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Table 6-1: Distribution of firms 

Panel A: Summary of UK, Australian and NZ firms selected and their data distribution 

Firms’ data distribution Total UK Australia New 
Zealand 

Total annual reports considered  201 69 65 67 

Annual reports with no carbon information (51) (5) (19) (27) 

Total annual reports with information on carbon financial 
accounting or carbon disclosure practice 

150 64 46 40 
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After the population and sample selection process discussed above, the empirical analysis was 
performed in three stages. The following section discusses these in further detail.  

 

6.3 Research design and empirical analysis 

Currently carbon emissions accounting and (some) carbon disclosures are voluntary activities. 
Therefore the general design of prominent carbon financial accounting guidance and carbon disclosure 
studies have been used in this research. Figure 6-1 below provides a summary of the methodology 
used for the study.  
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6.3.1 Analysis of carbon financial accounting practice 

For the purpose of addressing the first research question, i.e. how the ETS affected firms are financially 
accounting for carbon, as well as for the purpose of coding a company’s adoption of carbon financial 
accounting practice, a coding framework (the IFRIC 3 template) was developed on the basis of 
recommendations from the carbon financial accounting proposals and surveys that were discussed 
earlier (see Chapter 4). More specifically, this framework provides the double entries taken from the 
carbon financial accounting proposals and surveys for the different stages of a carbon emission 
allowance lifecycle i.e. (1) on receipt of free allowances, (2) on purchase of allowances, (3) on use of 
allowances (when emitting emissions), (4) on surrender of allowances (when used allowances are 
delivered), and when sold. This enabled the recording of the information presented in annual reports 
into accounts to be debited and credited during the different stages of carbon allowance acquisition and 
use. Additionally, the carbon financial accounting policies were also noted and coded. Where the firms 
did not appear to provide any information on their carbon financial accounting policy for a particular 
stage, a code of 0 was applied. For every different carbon financial accounting policy used by firms, 
which resulted in different double entries, a code of between 1 and 5 was used. The firms’ carbon 
financial accounting policy was also noted. The framework (Table 6-2) was also used as a score sheet 
to record the information firms provide regarding how they recognise and measure their carbon 
emission allowances. A score of 1 was allotted where the firms appeared to adopt carbon financial 
accounting practice for each of the different stages of carbon emission allowance lifecycle. For 
example, where a firm appeared to adopt and report a carbon financial accounting practice for both 
‘free’ and ‘purchased’ carbon emission allowances, a score of 2 was used as it was inferred that the 
firm is adopting carbon financial accounting practice for two stages of carbon emission allowance 
lifecycle. Likewise, where a firm appeared to adopt and report a carbon financial accounting practice for 
all stages of the carbon emission allowance lifecycle (i.e. free, used, purchased, surrendered and sold), 
a score of 5 was used. Using this approach, a firm’s adoption of carbon financial accounting practice 
was noted.  



 
76

Ta
ble

 6-
2: 

Ac
co

un
tin

g a
nd

 m
ea

su
re

me
nt 

pr
ac

tic
e f

or
 ca

rb
on

 em
iss

ion
 al

low
an

ce
s (

IF
RI

C 
3 t

em
pla

te)
 

Re
co

gn
iti

on
 an

d 
m

ea
su

re
m

en
t p

ra
ct

ice
 fo

r c
ar

bo
n 

em
iss

io
n 

all
ow

an
ce

s u
nd

er
 d

iff
er

en
t s

ta
ge

s o
f d

ea
lin

g 
wi

th
 ca

rb
on

 em
iss

io
n 

all
ow

an
ce

s (
IF

RI
C 

3 t
em

pl
at

e)
 

Fr
ee

 
Us

ed
 

Pu
rc

ha
se

d 
Su

rre
nd

er
ed

 
So

ld 

Dr
 

Int
an

gib
le 

as
se

ts 
(A

llo
wa

nc
es

) 
Dr

 
Int

an
gib

le 
as

se
ts 

(A
llo

wa
nc

es
) 

Dr
 

Int
an

gib
le 

as
se

ts 
(A

llo
wa

nc
es

) 
Dr

 
Lia

bil
ity

 to
 de

liv
er

 al
low

an
ce

s  
Dr

 
Ca

sh
 / A

/c 
Re

ce
iva

ble
 

Cr
 

Go
ve

rn
me

nt 
gr

an
t (

De
fer

re
d i

nc
om

e)
 

Cr
 

Eq
uit

y 
Cr

 
Ca

sh
 / A

/c 
pa

ya
ble

 
Dr

 
Lo

ss
 du

e t
o i

mp
air

me
nt 

 
Cr

 
Re

ve
nu

e 
  

  
  

Cr
 

Int
an

gib
le 

as
se

ts 
(A

llo
wa

nc
es

) 
  

Re
co

gn
iti

on
 / M

ea
su

re
m

en
t 

Dr
 

Go
ve

rn
me

nt 
gr

an
t (

De
fer

re
d i

nc
om

e)
 

Re
co

gn
iti

on
 / M

ea
su

re
m

en
t 

Cr
 

Pr
ofi

ts 
or

 lo
ss

  
Dr

 
Co

st 
of 

go
od

s s
old

 

  

Cr
 

Inc
om

e 

  

  
Cr

 
Int

an
gib

le 
as

se
ts 

  
Re

co
gn

iti
on

 / M
ea

su
re

m
en

t 
Cr

 
Pr

ofi
t o

r lo
ss

 

Dr
 

Em
iss

ion
s e

xp
en

se
 

  

  

Cr
 

Lia
bil

ity
 to

 de
liv

er
 al

low
an

ce
s  

Re
co

gn
iti

on
 / M

ea
su

re
m

en
t 

  
  

Re
co

gn
iti

on
 / M

ea
su

re
m

en
t 

  

 



 77

Content analysis was employed to gather and record the data. Content analysis has been widely used 
as a consistent, structured and valid method to examine disclosures in annual reports and other media 
(Hooks & van Staden, 2011). According to Elo and Kyngas (2007), content analysis helps to analyse 
written, verbal or visual communication and is a method that has been used in research for making 
replicable and valid inferences from data to their context, with the intention of providing knowledge, new 
insights, representation of facts and a practical guide to action. The aim of content analysis is to attain a 
condensed and broad description of the phenomenon, with the outcome of analysis being concepts or 
categories describing the phenomenon (Elo & Kyngas, 2007).  

The content of annual reports of companies was analysed and classified according to predetermined 
categories. The identification of a carbon financial accounting practice i.e. whether a firm has debited or 
credited certain accounts, and the identification of the measurement method used were both derived as 
implied by the reporting method used by the firm. For example, if a firm reported that it is accounting for 
its free carbon permits/emission allowances as ‘intangible assets’, it was inferred that they had debited 
the intangible assets account when the carbon permits were received free of cost. Similarly, if a firm 
reported that it accounted for its purchased carbon permits at market value, it was inferred that the firm 
measured its purchased carbon permits at market value. 

 

6.3.2 Analysis of carbon disclosure practice 

To address the second research question on the carbon disclosure practices of the ETS affected firms, 
and for the purpose of coding a firm’s carbon emission related disclosure practice, a coding framework 
was developed. This framework was developed on the basis of a checklist that was derived from the 
Carbon Disclosure Project (CDP) and further modified and used by Bae Choi et al. (2013). The 
checklist is presented in Table 6-3. A code of 0 was used if a firm did not provide any disclosure 
pertaining to any item from the checklist and a code of 1 was used if the firm disclosed any information 
related to the checklist item. As per the checklist, the maximum score a firm can obtain is 18, given the 
18 items mentioned therein (Bae Choi et al., 2013). However, for the study, the checklist was further 
updated with four additional carbon disclosure items (GHG8 to GHG11), thus giving a maximum score 
of 22. These additional four disclosure items were disclosure of carbon emissions financial accounting 
policies (GHG8), disclosure of the firm’s carbon liability in financial amount (GHG9), disclosure of an 
index related to terms associated with carbon and climate change (GHG10), and finally disclosure of 
carbon credits in units (or tonnes) (GHG11). These items were included in the disclosure checklist as 
they may help indicate further transparency in the carbon disclosure practices of the firms. Another 
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reason for including these items (GHG8, 9 and 11) in the disclosure checklist was that disclosure of 
financial information pertaining to the impact of carbon emission is arguably crucial for the operation of 
ETSs and remains topical for standard setters and report users, as noted in Lovell et al. (2013) and 
Bebbington et al. (2014). As can be observed in Table 14, all 22 items were identified in five specific 
categories, namely: Climate change: risks and opportunities (CC), GHG emissions accounting (GHG), 
Energy consumption accounting (EC), GHG reduction and cost (RC), and Carbon emission 
accountability (ACC). Disclosures made by each firm could then be observed. 

 

Table 6-3: Disclosure checklist template 

Categories Items 
1 Climate change: risks and 

opportunities CC1 assessment/description of the risks (regulatory, physical or general) relating 
to climate change and actions taken or to be taken to manage the risks 

    CC2 assessment/description of current (and future) financial implications, business 
implications and opportunities of climate change 

        

2 GHG emissions 
accounting GHG1 description of the methodology used to calculate GHG emissions (e.g. GHG 

Protocol or ISO) 

    GHG2 existence external verification of quantity of GHG emission - if so by whom 
and on what basis 

    GHG3 total GHG emissions - metric tonnes CO2-e emitted 
    GHG4 disclosure of Scopes 1 and 2, or Scope 3 direct GHG emissions 
    GHG5 disclosure of GHG emissions by sources (e.g. coal, electricity, etc.) 
    GHG6 disclosure of GHG emissions by facility or segment level 
    GHG7  comparison of GHG emissions with previous years  
  GHG8 disclosure of carbon emissions financial accounting policies 
  GHG9 disclosure of carbon tax/liability/credits $ figures 
  GHG10 meaning / description / acronyms /terms related to carbon and climate change 
  GHG11 disclosure of carbon credits in units / tonnes 
        

3 Energy consumption 
accounting EC1 total energy consumed (e.g. tera-joules or peta-joules) 

    EC2 quantification of energy used from renewable sources 
    EC3  disclosure by type, facility or segment 
        
4 GHG reduction and cost RC1 detail of plans or strategies to reduce GHG emissions 
    RC2 specification of GHG emissions reduction target level and target year 

    RC3 emissions reductions and associated costs or savings achieved to date as a 
result of the reduction plan 

    RC4 cost of future emissions factored into capital expenditure planning 
        

5 Carbon emission 
accountability ACC1 indication of which board committee (or other executive body) has overall 

responsibility for actions related to climate change 

    ACC2 description of the mechanism by which the board (or other executive body) 
reviews the company's progress regarding climate change 
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As with the adoption of carbon financial accounting discussed above, content analysis was used as a 
research technique to gather and record the carbon disclosure practice data. Several prior studies in 
the carbon disclosure literature have used content analysis as a research technique (Freedman & 
Jaggi, 2005; Clarkson, Li, Richardson & Vasvari, 2008; Brammer & Pavelin, 2008; Prado-Lorenzo et al., 
2009; Gallego-Alvarez, 2012; Haque & Deegan, 2010; Eleftheriadis & Anagnostopulou, 2014). The 
identification of carbon disclosure practice, i.e. whether a firm has provided carbon emission related 
disclosure, was derived as implied by the firm’s disclosure context. For example, if a firm disclosed that 
it had invested in XYZ project to help reduce its emissions, it was inferred that they are disclosing 
information on their ‘strategy to reduce emissions’ (i.e. RC1 under the ‘GHG reduction and cost’ 
category specified in the disclosure checklist provided in Table 6-3 above). Similarly, if a firm disclosed 
that it was now liable under the EU ETS, Australian Carbon Tax or the NZ ETS and that expenses 
could increase, it was inferred that they are disclosing information on their ‘financial implications due to 
EU ETS, Australian Carbon Tax or NZ ETS’ (i.e. CC2 under the ‘Climate change: risks and 
opportunities’ category).    

 

6.3.3 Data validation 

Of the original sample selected for both the Australian and New Zealand firms, the data for 20 firms was 
validated using content analysis, by involving an independent person, i.e. a validator, who had no direct 
association with the study. This process was undertaken after collecting the data for the Australian and 
NZ firms. Since the UK firms were considered at a later stage, the data for the UK firms could not be 
considered for validation. The purpose of the data validation process was to assess if the data had 
been collected appropriately for the study and whether content analysis by the validator would obtain 
similar results. Of the 20 firms, 10 were Australian and 10 were New Zealand firms. These firms were 
randomly selected for the data validation process. The results of the data validation process by the 
validator revealed the following:  

1) Most of the data collected by the validator was similar to the original data collected for the study. 
2) The data collected for the carbon financial accounting and carbon disclosure practices of NZ firms 

was similar for both the validator and the original data.  
3) For Australian data, however, the validator found less carbon related disclosures in the annual 

reports of Australian companies as compared to the original data. In particular, this data pertained 
to the disclosure of carbon financial accounting policies, which the validator did not code, but was 
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however coded in the original data. It was concluded that the original data was more 
comprehensive and should be retained. 

 
6.3.4 Analysis of factors influencing the adoption of carbon financial accounting practice and 
the extent of carbon disclosure 

After preparing the coding templates and undertaking content analysis and data validation as discussed 
earlier, the factors and determinants that may influence the carbon financial accounting and carbon 
disclosure practice were analysed. Firstly, a theoretical model was constructed to identify the variables 
influencing firms’ carbon financial accounting and carbon disclosure practice. As discussed in Chapter 
6, the study’s theoretical model is based on the assumption that carbon financial accounting and 
carbon disclosure practice are a function of the three institutional pressures namely, coercive, mimetic 
and normative pressures. The theoretical model of the study can therefore be described in the following 
form: 

 

 

 

where ‘Carbon financial accounting and Carbon disclosure practice’ operationalizes the adoption of 
carbon financial accounting practice as well as the extent of carbon disclosure, and where the coercive 
pressure is regulation, the mimetic pressures are firm size, leverage, listing status and industry, and the 
normative pressure is auditors. 

The above model was empirically tested by using the two logistic regression equations, specifying the 
dependent and independent variables. In other words, to investigate the determinants of the adoption of 
voluntary carbon financial accounting practice and the extent of carbon disclosure, a logistic regression 
analysis of the carbon financial accounting practice and carbon disclosure scores against the firm 
characteristics and market features was conducted. The two logistic regression equations are stated 
below, followed by a description of the dependent and independent variables.  
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These variables are defined as follows:  

Dependent variables: To address the third research question on which determinants are influencing the 
ETS affected firms’ carbon financial accounting and carbon disclosure practice, two indicator variables 
were used in the study. and  are the two indicator variables, i.e. the adoption of 

carbon financial accounting practice and the extent of carbon disclosure of the ETS affected firms, 
which were used. The data for these variables was obtained from the annual reports of the firms and 
coded in the carbon financial accounting (i.e. IFRIC 3) and carbon disclosure index templates described 
earlier. Both  and  were coded as 0 or 1 where the score for the adoption of carbon 

financial accounting practice as well as for the carbon disclosure, was lower or higher for the ETS 
affected firms. High / low score was determined by comparing the firm score against the mean score of 
the sample firms. ‘Above the mean’ is referred to as a high score and ‘below the mean’ as a low score.  

Independent variables: Independent variables include a set of proxies and dummy variables for 
coercive, mimetic and normative pressures. These independent variables were also discussed in 
Chapter 6 and are further described below. 

Coercive pressure: Regulation (REG) – REG is an indicator (dummy) variable. All the withdrawn and 
mandatory carbon financial accounting and carbon disclosure related regulations were used as a proxy 
for REG. These proxies consisted of: Withdrawn IFRIC 3 standard (for all firms); Quoted companies 
GHG Reporting Act 2013 (for UK firms); Companies Act 2006 (for UK firms); The Climate Change Act 
2008 (for UK firms); The Corporations Act 2001 (for Australian firms); Regulatory Guide 2013 (for 
Australian firms); The Financial Service Reform Act 2010 (for Australian firms); The Clean Energy Act 
2011 (for Australian firms); The NGER Act 2007 (for Australian firms); ASX Listing Rules 2010 (for 
Australian firms); The Energy Efficiency Act 2006 (for Australian firms) and The National Pollutant 
Inventory 1998 (for Australian firms); and The Climate Change Response Act 2002 (for New Zealand 
firms). The aforementioned proxies were used to represent REG to test H1a and H1b, and were coded 
as 1 if the UK / Australian / New Zealand firms were affected under their respective regulations, and 0 
otherwise.   

Mimetic pressure: Firm Size (SIZE) – Various proxies have been used to represent SIZE by prior 
studies. Some studies (Freedman & Jaggi, 2005; Brammer & Pavelin, 2008; Stanny & Ely, 2008; 
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Eleftheriadis & Anagnostopolou, 2014) have used the natural logarithm of total assets. Other studies 
(Prado-Lorenzo et al., 2009) preferred to use total revenues or natural logarithm of revenues (Gallego-
Alvarez, 2012). This study uses natural logarithm of total assets as a proxy for SIZE to test H2a and 
H2b. The data for total assets is taken from the annual reports of the firms.  

Leverage (LEV) – Leverage can be defined using the debt equity ratio, long term debt equity ratio or a 
ratio of total liabilities over total assets (Zinkeviciene & Rudzioniene, 2005). Debt to equity ratio 
(Freedman & Jaggi, 2005; Gallego-Alvarez, 2012; Eleftheriadis and Anagnostopolou, 2014) and Debt to 
asset ratio (Brammer & Pavelin, 2008; Clarkson et al., 2008; Stanny & Ely, 2008) are the two most used 
proxies in prior studies. As both proxies are equally used, the study opts for debt to equity ratio as a 
proxy for LEV to test H3a and H3b. The data for this ratio is taken from the annual reports of the firms.  

Industry (INDSECTOR) – INDSECTOR is an indicator (dummy variable) and will be represented by 
sectors to test H4a and H4b. The selected firms belong to several sectors, all of which were further 
classified into three main industries: the Energy and Utilities Industry (comprising the Energy and 
Utilities sector), the Manufacturing and Industrial Process Industry (comprising the Minerals sector, 
Materials and Metals sector and Industrial Process sector), and the Primary Industry (comprising the 
Paper, Agriculture, Forestry, Forestry removal, Liquid fossil fuels, Other removal activities sector). Thus, 
the INDSECTOR variable takes the value of 0 or 1 if the firm is not or is a member of industry sectors 
(Energy and Utilities Industry, Manufacturing and Industrial Process Industry, and Primary Industry). 
The data for the sectors to which the firms belong was taken from the Carbonmarketdata database (for 
UK firms), NZ EUR database (for NZ firms), and the GICS report (for Australian firms).  

Listing status (LIST) – Listing status is an indicator (dummy variable) which will take the value of 1 if it is 
listed on any securities exchange and 0 if it is not listed on any exchange. The securities exchange (on 
which the firms are listed) is taken as representing the listing status, to further test H5a and H5b. The 
data on the listing status of the firms was taken from the annual reports and GICS. 

Normative pressure: Auditors (AUD): Auditor is an indicator variable (dummy variable) represented by 
Big4s v/s non Big4s and has the value of 1 if the auditor of the firm is a Big4 or 0 where the auditor of a 
firm is a non-Big4. This variable was used to test H6a and H6b and the data on the auditor of a firm 
was taken from the annual reports.   

The following table (Table 6-4) provides a summary of the factors that may influence the firms’ adoption 
of carbon financial accounting practice and the extent of carbon disclosure, their variables and proxies, 
the data for proxies collected from, the hypothesis to be tested and the expected sign. 
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6.4 Chapter Summary 

In summary, the research design involved various steps as depicted in Figure 6-1 earlier. Firstly, the 
design involved planning an appropriate accounting instrument that adequately captures the carbon 
financial accounting practices of the firms. Secondly, the design involved planning an appropriate 
disclosure instrument that will capture the carbon disclosure practices of the firms. The research design 
also involved collection of data from the annual reports using content analysis. The data was further 
coded and scored into the templates and analysed to form a conclusion on how the firms are financially 
accounting for carbon emission allowances and how the firms are disclosing carbon emission 
allowances. Finally, an empirical and theoretical model based on institutional theory was developed for 
identification of factors that affect the disclosure of these items in the annual report. Logistic regression 
analysis was used to assess what factors are influencing the affected companies to account for and 
provide disclosure of carbon emission allowances in a certain way.  

The following chapter presents the findings of the study.  
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Chapter 7: Results and Discussion 

 

7.1 Introduction 

This chapter presents the findings of the three research questions of the study, i.e. how are the firms 
affected under ETSs financially accounting for carbon emission allowances in the absence of a uniform 
accounting guidance?; how are the firms affected under ETSs disclosing information on the carbon?; 
and, what firm characteristics and market features are influencing the ETS affected firms’ carbon 
financial accounting and carbon disclosure practices?  The chapter presents the findings from the data 
collected from the sample of UK, Australian and NZ firms’ annual reports. Section 7.2 and Section 7.3 
relate to the findings for the first research question. Section 7.2 discusses the format in which the firms 
affected under ETSs provide the information on their carbon financial accounting practice. Section 7.3 
presents the carbon financial accounting practices of the UK, Australia and NZ firms, with subsections 
7.3.1 to 7.3.7 presenting the findings related to the seven stages of carbon emission allowances (i.e. 
when received for free, when used, when purchased, when surrendered, when inventoried, when sold 
and an unidentified stage). Section 7.4 relates to the findings of the second research question i.e. how 
the firms affected under ETSs are providing disclosure on carbon, with subsections 7.4.1 and 7.4.2 
discussing the findings related to the carbon disclosure score and percent distribution of carbon 
disclosure items for all firms. Following this, subsection 7.4.3 provides a few examples of the different 
formats used by the ETS firms for carbon disclosure. Section 7.5 relates to the findings of the third 
research question on the determinants of carbon financial accounting and carbon disclosure practices, 
with subsections 7.5.1 to 7.5.4 discussing the descriptive analysis, t-tests analysis, correlation and 
logistic regression analysis results. Finally, the chapter ends with the summary in section 7.6.   

 

7.2. Carbon financial accounting practices of ETS affected firms 

7.2.1. Presentation of information on the carbon financial accounting practice 

Figure 7-1 and 7-2 below provide a few examples of the ways in which the information on carbon is 
being financially accounted for by firms (reported and presented in the annual report). Almost all of the 
firms preferred to provide the information on their carbon financial accounting practice in the ‘notes to 
(consolidated) financial statements’ section of the annual reports and the information was mostly 
presented in a narrative format. Some firms presented their carbon financial accounting policies in 
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bullet point format (Figure 7-1), whereas some firms presented their carbon financial accounting 
policies in a paragraph format with relevant financial figures (Figure 7-2).  

 

Figure 7-1: Example of information on the carbon financial accounting practice in a narrative form with bullet 
points 

 

Source: GDF SUEZ (UK firm, Installation name: Case New Holland Boilerhouse) Annual Report 2013, p. 211.  

 

Figure 7-2: Example of information on the carbon financial accounting practice in a narrative paragraph form with 
financial figures 

 

Source: National Grid Plc (UK firm, Installation name: Aberdeen Compressor Station) Annual Report 2012-2013, 
p. 130. 
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7.3. Most preferred carbon financial accounting practices of ETS affected firms 
 
7.3.1. Free carbon emission allowances 

Information on the firms’ carbon financial accounting policies for recognition of free carbon emission 
allowances was not provided by most firms (i.e.117 of the total 150 firms or 78%) (Table 7-1 (Panel A)). 
Also, as can be observed from Table 7-1 (Panel A), the majority of UK (47 of 64 firms or 73.4%), 
Australian (39 of 46 firms or 84.8%) and NZ (31 of 40 or 77.5%) firms, did not provide any information 
on their recognition policies for free carbon emission allowances. Similarly, the majority of UK (i.e. 46 of 
64 or 71.9%), Australian (i.e. 39 of 46 or 84.8%) and NZ (i.e. 30 of the 40 or 70%) firms did not provide 
any information on how they are measuring free carbon emission allowances (Table 7-1 (Panel B)). 
Nevertheless, an overall variation was observed (Table 7-1 (Panel A and B)) in the accounting policies 
employed by those firms that did provide the relevant information in their annual reports.  

The UK (i.e. 8 of the 64 UK firms or 12.5%) and NZ firms (i.e. 4 of the 40 NZ firms or 10%) mostly 
prefer to account for free carbon emission allowances by initially recognising the emission allowances 
received from the government as ‘intangible assets’. Australian firms (i.e. 3 of the 46 Australian firms or 
6.5%) prefer to account for free carbon emission allowances by recognising these allowances as 
‘intangible assets’ with the difference between the fair value and nominal amount recognised as a 
‘government grant’. The recognition practices adopted by the UK, Australian and NZ firms for free 
carbon emission allowances, appear to be more or less similar to the recommendations of IFRIC 3 and 
prior studies that free carbon emission allowances be recognised as intangible assets and government 
grants (i.e. Ernst & Young, 2008; KPMG, 2008; Lovell et al., 2010; Warwick & Ng, 2012).   

With respect to measurement practice, the UK firms (i.e. 12 of 64 or 18.8%) and Australian firms (i.e. 4 
of 46 or 8.7%) prefer to measure free carbon emission allowances at nil value or cost, contrary to the 
recommendations of IFRIC 3 which recommends measuring free carbon emission allowances at fair 
value. NZ firms (i.e. 4 of 40 or 10%) on the other hand, prefer to measure free carbon emission 
allowances at market value.  
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7.3.2. Used carbon emission allowances 

Table 7-2 (Panel A) shows that none of the NZ firms (i.e. 100%) gave any information on their 
accounting policy for ‘used or emitted carbon emission allowances’. Similarly, the majority of UK (i.e. 48 
of the 64 or 75%) and Australian (37 of the 46 or 80.4%) firms did not provide any information on their 
‘used or emitted carbon emission allowances’. The NZ firms (100%) and the majority of the UK (i.e. 56 
of 64 or 87.5%) and Australian (i.e. 42 of 46 or 91.3%) firms, also did not specify how they measure 
used carbon emission allowances (Table 7-2 (Panel B)).  

Overall, the UK firms (i.e. six of the 64 UK firms or 9.4%) and the Australian firms (i.e. 2 of 46 Australian 
firms or 4.3%) account for used carbon emission allowances as a provision and state that ‘to the extent 
that it is expected that the number of allowances needed to settle the carbon emissions exceeds the 
number of emission allowances owned, a provision be recognised’. This practice is consistent with the 
recommendation of IFRIC 3. Australian firms also prefer to account for recognition of used carbon 
emission allowances in several ways. Some Australian firms (i.e. 2 of 46 Australian firms or 4.3%) 
account for ‘used carbon emission allowances’ by recognising the used emissions as expensed under 
other operating costs and presented as a provision. Other Australian firms (i.e. 2 of 46 Australian firms 
or 4.3%) recognised the carbon emission liabilities when the emissions were generated and further 
recorded that carbon expense and deferred income from carbon emission allowances as a part of cost 
of inventory. Finally, other Australian firms (i.e. 2 of 46 Australian firms or 4.3%) treated used carbon 
emission allowances as a provision, with the expenses incurred for the recognition of the provision 
reported under cost of materials. 

With respect to measurement practice, the UK firms prefer to measure used carbon emission 
allowances at the carrying amount of emission rights held (i.e. 2 of the 64 UK firms or 3.1%), whereas 
Australian firms prefer to measure the used carbon emission allowances at an estimated amount 
(2.2%) (also recommended by KPMG (2008) in Chapter 3), or at purchase cost (2.2%), at fair value 
(2.2%), or present value (2.2%), needed to extinguish the liability.  



 
91

Ta
ble

 7-
2: 

Re
co

gn
itio

n a
nd

 m
ea

su
re

me
nt 

of 
‘us

ed
 ca

rb
on

 al
low

an
ce

s’ 

Pa
ne

l A
: R

ec
og

nit
ion

 of
 ca

rb
on

 em
iss

ion
 al

low
an

ce
s u

se
d 

  
A

cc
ou

nt
in

g 
P

ol
ic

ie
s 

- R
ec

og
ni

tio
n 

of
 'u

se
d 

ca
rb

on
 e

m
is

si
on

 a
llo

w
an

ce
s'

 
C

ou
nt

rie
s 

- U
K

, A
us

tra
lia

 a
nd

 N
ew

 Z
ea

la
nd

 

A
ll 

fir
m

s 
U

K
 

A
us

tra
lia

 
N

ew
 Z

ea
la

nd
 

Fr
eq

ue
nc

y 
P

er
ce

nt
 

Fr
eq

ue
nc

y 
P

er
ce

nt
 

Fr
eq

ue
nc

y 
P

er
ce

nt
 

Fr
eq

ue
nc

y 
P

er
ce

nt
 

1 
U

na
va

ila
bl

e 
In

fo
rm

at
io

n 
12

5 
83

.3
 

48
 

75
.0

 
37

 
80

.4
 

40
 

10
0.

0 

2 
Th

e 
em

is
si

on
s 

re
al

is
ed

 a
re

 e
xp

en
se

d 
un

de
r o

th
er

 o
pe

ra
tin

g 
co

st
s 

in
 th

e 
in

co
m

e 
st

at
em

en
t a

nd
 p

re
se

nt
ed

 a
s 

a 
pr

ov
is

io
n 

in
 th

e 
ba

la
nc

e 
sh

ee
t .*

* 
4 

2.
7 

2 
3.

1 
2 

4.
3 

  
  

3 
E

m
is

si
on

 c
ha

rg
es

 a
re

 re
co

gn
is

ed
 in

 th
e 

in
co

m
e 

st
at

em
en

t i
n 

th
e 

pe
rio

d 
in

 
w

hi
ch

 e
m

is
si

on
s 

ar
e 

m
ad

e.
 

3 
2.

0 
2 

3.
1 

1 
2.

2 
  

  

4 
To

 th
e 

ex
te

nt
 th

at
 it

 is
 e

xp
ec

te
d 

th
at

 th
e 

nu
m

be
r o

f a
llo

w
an

ce
s 

ne
ed

ed
 to

 
se

ttl
e 

th
e 

ca
rb

on
 e

m
is

si
on

s 
ex

ce
ed

s 
th

e 
nu

m
be

r o
f e

m
is

si
on

 a
llo

w
an

ce
s 

ow
ne

d,
 a

 p
ro

vi
si

on
 is

 re
co

gn
is

ed
.*

  
8 

5.
3 

6 
9.

4 
2 

4.
3 

  
  

5 

B
ec

au
se

 e
m

is
si

on
 ri

gh
ts

 a
re

 n
ot

 d
ep

le
te

d 
as

 p
ar

t o
f t

he
 p

ro
du

ct
io

n 
pr

oc
es

s,
 

th
ey

 a
re

 re
po

rte
d 

as
 in

ta
ng

ib
le

 a
ss

et
s.

 A
 p

ro
vi

si
on

 is
 re

co
gn

is
ed

 fo
r 

em
is

si
on

s 
pr

od
uc

ed
. T

he
 e

xp
en

se
s 

in
cu

rr
ed

 fo
r t

he
 re

co
gn

iti
on

 o
f t

he
 

pr
ov

is
io

n 
ar

e 
re

po
rte

d 
un

de
r c

os
t o

f m
at

er
ia

ls
.*

* 

5 
3.

3 
3 

4.
7 

2 
4.

3 
  

  

6 
 A

 c
ur

re
nt

 li
ab

ili
ty

 is
 re

co
gn

is
ed

 b
as

ed
 o

n 
th

e 
le

ve
l o

f e
m

is
si

on
s 

re
co

rd
ed

. 
1 

0.
7 

1 
1.

6 
  

  
  

  

7 

Th
e 

em
is

si
on

s 
pr

od
uc

ed
 a

re
 re

co
gn

is
ed

 a
t c

os
t a

nd
 a

s 
a 

lia
bi

lit
y 

to
ge

th
er

 
w

ith
 th

e 
co

rre
sp

on
di

ng
 g

ov
er

nm
en

t g
ra

nt
 a

s 
in

co
m

e 
bo

th
 b

as
ed

 o
n 

th
e 

va
lu

e 
at

 th
e 

da
te

 o
f i

ni
tia

l r
ec

og
ni

tio
n.

 R
ig

ht
s 

co
ns

um
ed

 th
at

 a
re

 w
ith

in
 th

e 
or

ig
in

al
 ra

ng
e 

ha
ve

 n
o 

po
si

tiv
e 

or
 n

eg
at

iv
e 

ef
fe

ct
 o

n 
pr

of
it 

fo
r t

he
 p

er
io

d.
 

1 
0.

7 
1 

1.
6 

  
  

  
  

8 
C

ar
bo

n 
em

is
si

on
 li

ab
ilit

ie
s 

ar
e 

re
co

gn
is

ed
 w

he
n 

th
e 

em
is

si
on

s 
ar

e 
ge

ne
ra

te
d.

 C
ar

bo
n 

ex
pe

ns
e 

an
d 

de
fe

rr
ed

 in
co

m
e 

fro
m

 fr
ee

 c
ar

bo
n 

pe
rm

its
 

ar
e 

re
co

rd
ed

 a
s 

pa
rt 

of
 th

e 
co

st
 o

f i
nv

en
to

ry
.*

* 
2 

1.
4 

  
  

2 
4.

3 
  

  

  
To

ta
l 

15
0 

10
0.

0 
64

 
10

0.
0 

46
 

10
0.

0 
40

 
10

0.
0 

*P
re

fe
rre

d 
Ca

rb
on

 F
in

an
ci

al
 A

cc
ou

nt
in

g 
Pr

ac
tic

e 
fo

r ‘
A

ll 
fir

m
s’

, ‘
U

K
 fi

rm
s’

 a
nd

 ‘A
us

tra
lia

n 
fir

m
s’

. 
**

Pr
ef

er
re

d 
Ca

rb
on

 F
in

an
ci

al
 A

cc
ou

nt
in

g 
Pr

ac
tic

e 
fo

r ‘
A

us
tra

lia
n 

fir
m

s’
. 

    



 
92

Ta
ble

 7-
2: 

Re
co

gn
itio

n a
nd

 m
ea

su
re

me
nt 

of 
‘us

ed
 ca

rb
on

 al
low

an
ce

s’ 

Pa
ne

l B
: M

ea
su

re
me

nt 
of 

us
ed

 ca
rb

on
 em

iss
ion

 al
low

an
ce

s 

  
A

cc
ou

nt
in

g 
P

ol
ic

ie
s 

- M
ea

su
re

m
en

t o
f '

us
ed

 c
ar

bo
n 

em
is

si
on

 a
llo

w
an

ce
s'

  

C
ou

nt
rie

s 
- U

K
, A

us
tra

lia
 a

nd
 N

ew
 Z

ea
la

nd
 

A
ll 

fir
m

s 
U

K
 

A
us

tra
lia

 
N

ew
 Z

ea
la

nd
 

Fr
eq

ue
nc

y 
P

er
ce

nt
 

Fr
eq

ue
nc

y 
P

er
ce

nt
 

Fr
eq

ue
nc

y 
P

er
ce

nt
 

Fr
eq

ue
nc

y 
P

er
ce

nt
 

1 
U

na
va

ila
bl

e 
in

fo
rm

at
io

n.
 

13
8 

92
.0

 
56

 
87

.5
 

42
 

91
.3

 
40

 
10

0.
0 

2 
A

t c
ar

ry
in

g 
va

lu
e 

of
 a

ny
 a

llo
w

an
ce

s 
pr

oc
ur

ed
, a

s 
w

el
l a

s 
th

e 
cu

rr
en

t m
ar

ke
t 

va
lu

e 
of

 a
ny

 a
dd

iti
on

al
 a

llo
w

an
ce

s 
re

qu
ire

d 
to

 s
et

tle
 th

e 
ob

lig
at

io
n.

 
1 

0.
7 

1 
1.

6 
  

  
  

  

3 
A

t c
os

t i
nc

lu
di

ng
 a

ny
 d

ire
ct

ly
 a

ttr
ib

ut
ab

le
 e

xp
en

se
. 

1 
0.

7 
1 

1.
6 

  
  

  
  

4 
A

t c
ar

ry
in

g 
am

ou
nt

 o
f t

he
 e

m
is

si
on

 ri
gh

ts
 h

el
d,

 o
r i

n 
ca

se
 o

f s
ho

rtf
al

l, 
at

 th
e 

cu
rr

en
t f

ai
r v

al
ue

 o
f t

he
 e

m
is

si
on

 ri
gh

ts
 n

ee
de

d.
 

1 
0.

7 
1 

1.
6 

  
  

  
  

5 
A

t t
he

 e
st

im
at

ed
 a

m
ou

nt
 o

f e
xp

en
di

tu
re

 re
qu

ire
d 

to
 s

et
tle

 th
e 

ob
lig

at
io

n.
* 

 
2 

1.
3 

1 
1.

6 
1 

2.
2 

  
  

6 
A

t c
os

t o
f p

ur
ch

as
e,

 u
p 

to
 th

e 
le

ve
l o

f a
llo

w
an

ce
s 

he
ld

, t
he

 li
ab

ili
ty

 is
 

m
ea

su
re

d 
at

 c
os

t o
f p

ur
ch

as
e.

 W
he

n 
th

e 
lia

bi
lit

y 
ex

ce
ed

s 
th

e 
al

lo
w

an
ce

s 
he

ld
, t

he
 n

et
 li

ab
ilit

y 
is

 m
ea

su
re

d 
at

 m
ar

ke
t v

al
ue

 s
el

lin
g 

pr
ic

e.
**

 
2 

1.
3 

1 
1.

6 
1 

2.
2 

  
  

7 
A

t t
he

 c
ar

ry
in

g 
am

ou
nt

 o
f e

m
is

si
on

 ri
gh

ts
 h

el
d.

**
* 

2 
1.

3 
2 

3.
1 

  
  

  
  

8 
A

t f
ai

r v
al

ue
 a

t t
he

 e
nd

 o
f r

ep
or

tin
g 

pe
rio

d.
**

 
2 

1.
3 

1 
1.

6 
1 

2.
2 

  
  

9 
A

t p
re

se
nt

 v
al

ue
 o

f c
ar

bo
n 

pe
rm

its
 n

ee
de

d 
to

 e
xt

in
gu

is
h 

th
e 

lia
bi

lit
y.

 
1 

0.
7 

  
  

1 
2.

2 
  

  
  

To
ta

l 
15

0 
10

0.
0 

64
 

10
0.

0 
46

 
10

0.
0 

40
 

10
0.

0 
*P

re
fe

rre
d 

Ca
rb

on
 F

in
an

ci
al

 A
cc

ou
nt

in
g 

Pr
ac

tic
e 

fo
r ‘

A
ll 

fir
m

s’
 a

nd
 ‘A

us
tra

lia
n 

fir
m

s’
. 

**
Pr

ef
er

re
d 

Ca
rb

on
 F

in
an

ci
al

 A
cc

ou
nt

in
g 

Pr
ac

tic
e 

fo
r ‘

A
ll 

fir
m

s’
. 

**
*P

re
fe

rr
ed

 C
ar

bo
n 

Fi
na

nc
ia

l A
cc

ou
nt

in
g 

Pr
ac

tic
e 

fo
r ‘

A
ll 

fir
m

s’
 a

nd
 ‘U

K
 fi

rm
s’

.



 93

7.3.3. Purchased carbon emission allowances 

As can be observed from Table 7-3 (Panel A), most UK (53 of 64 or 82.8%), Australian (38 of 46 or 
82.6%) and NZ (37 of 40 or 92.5%) firms did not provide information on their accounting policies for 
‘purchased carbon emission allowances’. Further, Table 7-3 (Panel B) indicates that most UK (49 of 64 
or 76.6%), Australian (40 of 46 or 87%) and NZ (36 of 40 or 90%) firms did not specify how they 
measure their purchased carbon emission allowances.  

The UK (i.e. 9 of the 64 UK firms or 14.1%), Australian (i.e. 8 of the 46 Australian firms or 17.4%) and 
NZ firms (i.e. 3 of the 40 NZ firms or 7.5%) prefer to initially recognise the purchased emission 
allowances as intangible assets. This approach of treating purchased carbon emission allowances as 
intangible assets, is similar to the recommendation of IFRIC 3. Measuring purchased carbon emission 
allowances initially at cost, appears to be the most preferred approach of UK (i.e. 3 of 64 or 4.7%), 
Australian (i.e. 3 of 46 or 6.5%) and NZ (i.e. 2 of 40 or 5%) firms, and is also recommended by most of 
the prominent proposals and surveys on carbon financial accounting practice (i.e. Ernst & Young, 2008; 
KPMG, 2008; Lovell et al., 2010; Warwick and Ng, 2012).  
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7.3.4. Surrendered carbon emission allowances 

Table 7-4 (Panel A) shows that all of the NZ (100%) as well as most UK (57 of 64 or 89.1%) and 
Australian (43 of 46 or 93.5%) firms did not provide any information on how they are accounting for 
surrendered carbon emission allowances. Additionally, most UK (62 of the 64 or 96.9%), Australian (45 
of 46 or 97.8%) and NZ (100%) firms did not provide any information on their measurement practice 
with respect to surrendered carbon emission allowances (Table 7-4 (Panel B)).  

The UK firms (i.e. 4 of 64 or 6.2%) prefer to recognise surrendered carbon emission allowances as a 
reduction of the provision for carbon emissions, consistent with the recommendations of IFRIC 3. 
Australian firms (i.e. two of the 46 or 4.3%) classify carbon units on hand as financial assets, which 
when surrendered to the government, results in the (financial) asset along with the corresponding 
emissions liability being derecognised from the balance sheet. This is inconsistent with the 
recommendations or findings of the prominent proposals and surveys on carbon financial accounting 
practice (i.e. IFRIC 3; Lovell et al., 2010; Warwick & Ng, 2012). 

With respect to measurement practice, UK firms prefer to measure the surrendered carbon emission 
allowances either at book value of the carbon allowances (1.6%), or at market value of the allowances 
required to meet the obligations at year end (1.6%). On the other hand, Australian firms (i.e. 1 of the 46 
Australian firms or 2.2%) prefer to measure ‘surrendered carbon emission allowances’ at weighted 
average cost of carbon credit units.  
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7.3.5. Inventoried carbon emission allowances 

Almost all firms did not provide any information on how they are financially accounting for ‘inventoried’ 
carbon emission allowances (Table 7-5 (Panel A and B), except for a UK firm that preferred to 
recognise the unused and acquired carbon emission quotas, i.e. recognised the inventoried carbon 
emission allowances as intangible assets and measured the ‘inventoried carbon emission allowances’ 
at open market value with any gains or loss recorded in the income statement. 
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7.3.6. Sold carbon emission allowances 

As can be observed from Table 7-6 (Panel A), the majority of the UK (55 of the 64 or 85.9%), Australian 
(43 of the 46 or 93.5%) and NZ (39 of the 40 or 97.5%) firms did not provide any information on their 
accounting policy for ‘sold carbon emission allowances’. Similarly, almost all of the UK (62 of the 64 or 
96.9%), Australian (100%) and NZ (100%) firms did not provide any information on how they measure 
‘sold carbon emission allowances’, with the exception of two UK firms (Table 7-6 (Panel B)).  

The UK (i.e. 3 of 64 or 4.7%) and Australian firms (i.e. 2 of 46 or 4.4%) mostly prefer to recognise 
proceeds from sale of carbon units from the relevant facility as income, whereas a NZ firm (i.e. one of 
the 40 or 2.5%), recognises the gain/loss made from sale of surplus carbon emission allowances on 
hand as ‘other gains and losses’. With respect to measurement practice, one UK firm (1.6%) prefers to 
measure sold carbon emission allowances at time of sale at the transaction price, whereas other UK 
firms (1.6%) measure sold carbon emission allowances at weighted average cost. The Australian and 
NZ firms did not specify their preferred measurement practice for ‘sold carbon emission allowances’.  
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7.3.7. Unidentified stage of carbon emission allowances 

Recognition and measurement policy: Some of the UK firms also treated ‘carbon emission allowances’ 
as a forward contract, financial instrument or derivative. It was, however, not clear at what stage of the 
transaction, those firms treated the carbon emission allowances as a financial instrument or derivative. 
However, the carbon financial accounting policies in Table 7-7 indicate that some ETS affected firms 
are possibly using carbon emission allowances for ‘trading purposes’. These firms may be acquiring 
(purchasing) additional carbon emission allowances with the intention of trading them on active 
markets, rather than with the intention of surrendering those emission allowances to the government at 
year end. Nevertheless, Table 7-7 provides details of the ways in which these UK firms were financially 
accounting for the ‘unidentified stage’ of carbon emission allowances.  
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7.4. Carbon disclosure practice of ETS affected firms 
 
7.4.1. Carbon disclosure score for firms 

Table 7-8 depicts the carbon disclosure score of the UK, Australian and NZ firms. The scores indicate 
that the overall minimum carbon disclosure is zero and the maximum carbon disclosure is 13. Further 
detailed examination of each country’s carbon disclosure score indicates that the minimum carbon 
disclosure made by UK and NZ firms is of zero items and their maximum carbon disclosure score is 13. 
Australian firms on the other hand, have a minimum carbon disclosure score of 1 item and a maximum 
carbon disclosure score of 11 items. This contrasts with the findings of Bae Choi et al. (2013) (see 
Chapter 5), in which the maximum number of items disclosed by Australian companies was 10 (for year 
2006), 14 (for year 2007), and 16 (for year 2008). It is also interesting to note that although the findings 
of Bae Choi et al. (2013) indicated that climate change and carbon related disclosure increased over a 
period of three years, as a result of the then upcoming NGER Act 2009, the findings of the present 
study show a decline in the same disclosure made by Australian companies. In line with the conclusion 
of Bae Choi et al. (2013), that disclosure was likely to increase due to the NGER Act, the maximum 
disclosure score for this study should have been more than 16 as this was the maximum score 
observed by Bae Choi et al. for their final year, 2008. Although the current study is based on the 2012-
13 annual reports of the Australian companies, the maximum disclosure score is only 11. 

Nevertheless, the minimum disclosure score of zero for UK and NZ firms and 1 item for Australian firms 
implies that some firms from the UK, Australia and NZ are less transparent and do not appear to 
consider disclosure of carbon information as essential. On the other hand, the maximum disclosure 
score of 13 items (for UK and NZ firms) and 11 items (for NZ firms) implies that some firms from the 
UK, Australia and NZ are trying to be more transparent and willing to provide as much information 
related to carbon as they can. 

Table 7-8 indicates that UK firms (i.e. 11 or 17.2% of 64 UK firms) have a carbon disclosure score of 2 
i.e. UK firms made a carbon disclosure of only 2 items out of 22 items in the carbon disclosure index. 
Similarly, the Australian firms (i.e. 8 or 17.4% of 46 firms) made a carbon disclosure of 2 and 4 items of 
the 22 from the carbon disclosure index. Finally, NZ firms made a carbon disclosure of only 1 of the 22 
items (i.e. 13 or 32.5% of 40 firms) from the carbon disclosure index. This implies that the carbon 
disclosure is low for the UK, Australian and NZ firms and that these firms may not consider that 
providing carbon disclosure on as many as 18 to 20 items from the carbon disclosure checklist, is 
relevant or material.  
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This finding is also interesting, as Australia, for example, appears to have mandatory carbon disclosure 
in the form of the NGER Act 2007 (see Chapter 4), but its carbon disclosure score is very low. 
Regulation does not appear to increase the carbon disclosure score for Australian firms. A possible 
explanation for the low carbon disclosure for most firms (including Australian firms), could be that the 
firms are making carbon disclosure in some other media (i.e. firm sustainability reports, participation in 
carbon disclosure projects or firm websites for example), rather than in their annual reports from which 
the carbon disclosure data was derived. It would be beneficial to do further research on the carbon 
disclosure practices of firms, observed from different sources of communication, such as sustainability 
reports, firm websites, and other pamphlets, to further examine if the carbon disclosure scores are 
different for information observed from different communication sources. If the carbon disclosure scores 
are indeed different, then what factors explain the ETS affected firms’ choice to make more carbon 
disclosures in that particular source (i.e. annual reports, sustainability reports, websites, carbon 
disclosure projects, etc)?   

 

Table 7-8: Carbon disclosure scores for all firms 

 Carbon 
disclosure 

score 

Countries - UK, Australia and NZ  
All firms UK Australia New Zealand 

Frequency Percent Frequency Percent Frequency Percent Frequency Percent 
0 4 2.7 3 4.7 0 0.0 1 2.5 
1 21 14.0 3 4.7 5 10.9 13 32.5 
2 25 16.7 11 17.2 8 17.4 6 15.0 
3 20 13.3 9 14.1 6 13.0 5 12.5 
4 20 13.3 6 9.4 8 17.4 6 15.0 
5 12 8.0 4 6.3 4 8.7 4 10.0 
6 7 4.7 3 4.7 3 6.5 1 2.5 
7 9 6.0 4 6.3 5 10.9 0 0.0 
8 7 4.7 3 4.7 3 6.5 1 2.5 
9 6 4.0 3 4.7 3 6.5 0 0.0 

10 7 4.7 6 9.4 0 0.0 1 2.5 
11 6 4.0 5 7.8 1 2.2 0 0.0 
12 2 1.3 1 1.6 0 0.0 1 2.5 
13 4 2.7 3 4.7 0 0.0 1 2.5 

Total 150 100.0 64 100.0 46 100.0 40 100.0 

 

From the discussion above, it appears that there are few firms from the UK, Australia and NZ that are 
attempting to be transparent by disclosing information on as many as 11 to 13 items from the carbon 
disclosure checklist. Some firms still have a low carbon disclosure score of 2. This further indicates that 
ETS affected firms are less transparent and do not consider it material to disclose carbon related 
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information on as many as 18 to 20 items from the carbon disclosure checklist or possibly use some 
other communication source (instead of or apart from the annual report) to make carbon disclosures.  

 
7.4.2. Percentage distribution of carbon disclosure checklist items for firms 

As indicated in the previous chapter, the carbon disclosure checklist initially consisted of five 
categories, with a total of 18 items.  Four new items were included in that checklist. The four items (i.e. 
GHG8, GHG9, GHG10 and GHG11) are specified under the GHG emissions accounting category 
(GHG) in Table 7-9, which also provides information on the distribution of carbon disclosure checklist 
items for firms. 
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The most disclosed category appears to be Climate change: risks and opportunities (CC) (see Table 7-
9), with a maximum of 71.9% UK firms, 76.10% Australian firms and 47.5% NZ firms providing 
disclosure on the ‘implications and opportunities from climate change’ (CC2) item. Overall, this category 
is the most disclosed category, with 66.7% of the total 150 firms providing disclosure on the CC2 item.  

The GHG reduction and cost (RC) category appears to be the second most disclosed for UK and 
Australian firms, with a maximum of 57.8% UK firms and 56.5% Australian firms providing disclosure on 
their GHG emission reduction target level and year (RC2), as well as on the strategies implemented to 
reduce GHG emissions (RC1). The second most disclosed category for NZ, on the other hand, is the 
GHG emissions accounting (GHG) category, in which a maximum of 45% firms are providing disclosure 
on their carbon emission financial accounting policies (GHG8). Overall, GHG reduction and cost (RC) is 
the second most disclosed category, with 48.7% of the total 150 firms providing disclosure on the RC1 
item.  

The third most disclosed category for UK and Australian firms is GHG emissions accounting (GHG), 
with at least 40.6% of the UK firms providing a comparison of GHG emissions with previous years 
(GHG7). Most Australian firms (41.3%) on the other hand, are providing disclosures on the carbon tax/ 
carbon liability/carbon credits in $ financial figures (GHG9). In contrast, for most NZ firms, the GHG 
reduction and cost (RC) category is the third most disclosed, with 42.5% NZ firms providing disclosure 
on their plans and strategies implemented for reducing GHG emissions (RC1). Overall, GHG emissions 
accounting (GHG) is the third most disclosed category with at least 38.7% of the total 150 firms 
providing disclosure on their carbon financial accounting policy (GHG8).  

Finally, Carbon emission accountability (ACC) category, is the fourth most preferred category for all 
countries and overall, followed by the Energy consumption accounting (EC) category, in which no 
disclosure was made by any firms from the UK, Australia or NZ.     

Thus, from the above discussion it appears that most ETS affected firms are willing to provide carbon 
disclosure on items in the Climate change: risks and opportunities (CC) category, followed by items in 
the GHG reduction and cost (RC), GHG emissions accounting (GHG), Carbon emission accounting 
(ACC), and Energy consumption accounting categories. The discussion also suggests that the Carbon 
emission accountability (ACC) and Energy consumption accounting (EC) categories are the main areas 
in which the least or no disclosure is made by the ETS firms, which may also further suggest that the 
ETS affected firms may not be providing all the information considered as essential for decision making 
by stakeholders. Overall, the findings on the carbon disclosure practices of the ETS firms in Table 7-9 
also suggest diversity in carbon disclosure practices, thus providing support to prior studies in the 
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carbon disclosure area (Freedman & Jaggi, 2005; Kolk et al., 2008; Stanny & Ely, 2008; Doran & 
Quinn, 2009; Prado-Lorenzo, 2009; Peters & Romi, 2009; Andrew & Cortese, 2011; Berthelot & Robert, 
2011 Rankin et al., 2011; Cotter & Najah, 2012; Bae Choi et al., 2013; Stanny, 2013). 
 

7.4.3. Examples of carbon disclosure practice (or reporting on carbon) 

The most common ways in which the items from the carbon disclosure checklist (used for content 
analysis) were reported by all the firms were in the format of tables, narratives and graphs. Figures 7-3 
to 7-5 present some examples of these three forms of carbon disclosure from the annual reports of the 
firms.   

 

Figure 7-3: Example of carbon disclosure item GHG3 and GHG4 (in table format) 

 

Source: Norske Skog Tasman Ltd (New Zealand firm) Annual Report 2013, p. 27. 
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Figure 7-4: Example of carbon disclosure item CC2 (in narrative format) 

 

Source: ENI (UK firm, Installation name: Polimeri Europa UK Ltd) Annual Report 2013, p. 187.  

 

 

Figure 7-5: Example of carbon disclosure items GHG7, RC2 and RC3 (in graph format) 

 

Source: National Grid plc (UK firm, Installation name: Aberdeen Compressor Station) Annual Report 2012-2013, 
p. 45.  

 

In order to examine if there was any similarity or difference in the formats used to disclose carbon 
related information, a comparison was also made between the carbon disclosure practice adopted by 
firms with low carbon disclosure and firms with high carbon disclosure.  Figures 7-6 to 7-8 and Figures 
7-9 to 7-11 present examples of the ways in which carbon related information was reported by firms 
with a low carbon disclosure score and firms with a high carbon disclosure score. Firms with a carbon 
disclosure score of 4 items (from Table 7-8) were considered to be firms with a low carbon disclosure 
score. As observed from Table 7-8, a total of six UK firms, eight Australian firms and six NZ firms, all 
had a carbon disclosure score of 4, considered to be low. On the other hand, firms with the highest 
score from the checklist were considered to be firms with a high carbon disclosure score. Again, as 
observed from Table 7-8, a carbon disclosure score of 13 items was the highest for three UK firms and 
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one NZ firm, whereas a carbon disclosure score of 11 items was the highest for one Australian firm. 
Thus, these firms too, were considered. However, all these firms with low and high carbon disclosure 
scores, were further shortlisted and finalised to a total of only two firms (one firm with a low carbon 
disclosure score and one firm with a high carbon disclosure score) per country, on the basis of four 
carbon disclosure items commonly reported by all of them. This was done to enable comparison 
between the carbon disclosure practice style of the firms with both low and high carbon disclosure 
scores. CC1 was the most commonly reported item by these firms. Figures 7-6 to 7-8 and Figures 7-9 
to 7-11 present examples of carbon disclosure item CC1 as reported and presented in the firms’ annual 
reports. 

Figures 7-6 to 7-8 and Figures 7-9 to 7-11 also indicate that, irrespective of the country to which the 
firm belongs, and irrespective of whether the firm had a high carbon disclosure score or a low carbon 
disclosure score, their format and style of reporting carbon information was similar i.e. a narrative 
format was used to provide disclosure on items CC1, CC2 and RC1. This indicates that the extent of 
the carbon disclosure may not really affect the way (or the format) in which the information for a 
particular (carbon disclosure) item from the checklist is disclosed.      
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Figure 7-6: Example of the carbon disclosure format used by UK firm (with high carbon disclosure score) for 
disclosure of item CC1 from CDP index 

 

Source: GDF SUEZ (Installation name: Case New Holland Boilerhouse) Annual Report 2012-2013, p. 58 
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Figure 7-7: Example of the format used by Australian firm (with high carbon disclosure score) for disclosure of 
item CC1 from CDP index  

 

Source: Melbourne Water Corporation Annual Report 2012-2013, p. 41 

 

Figure 7-8: Example of the format used by New Zealand firm (with high carbon disclosure score) for disclosure of 
item CC1 from CDP index 

 

 Source: Norske Skog Tasman Ltd Annual Report 2012-2013, p. 21 
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Figure 7-9: Example of the format used by UK firms (with low carbon disclosure score) for disclosure of item CC1 
from CDP index 

 

Source: PPG Industries (UK) Limited (Installation name: PPG Industries (UK) Limited) Annual Report 2012-2013, 
p. 13 

 

Figure 7-10: Example of the format used by Australian firm (with low carbon disclosure score) for disclosure of 
item CC1 from CDP index 

 

 Source: ERM Power Generation Pty Ltd Annual Report 2012-2013, p. 4 

 

Figure 7-11: Example of the format used by New Zealand firm (with low carbon disclosure score) for disclosure of 
item CC1 from CDP index 

Source: Landcorp Farming Limited Annual Report 2012-2013, p. 66 
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7.5. Determinants of ETS affected firms’ carbon financial accounting and carbon disclosure 
practice 

 

7.5.1. Descriptive Analysis 

Table 7-10 (Panel A to Panel D) presents the descriptive statistics for the dependent variables i.e. the 
adoption of carbon financial accounting practice ( ) as well as the extent of carbon disclosure 

( ) and the independent variables of regulation, firm size, leverage, listing status of the firm and 

auditors (i.e. REG, SIZE, LEV, LIST and AUD). Table 7-10 (Panel A) presents the descriptive statistics 
for the complete sample of 150 firms, and Panels B, C and D present the descriptive statistics for the 
UK (64 firms), Australia (46 firms) and NZ (40 firms) respectively.    

 
7.5.1.1. Descriptive analysis for overall firms 

Overall, the mean of CACCP is 0.37, indicating 37% (55 of 150) of the sample firms have a high 
adoption of carbon financial accounting practice. Likewise, the mean of CDISCP is 0.53, indicating that 
for 53% (80 of 150) of the sample firms, the extent of carbon disclosure is high. This information 
indicates that the adoption of carbon financial accounting practice and the extent of carbon disclosure is 
low for the 150 sample firms (47% and 63% respectively). Thus, on the basis of this information, the 
adoption of carbon financial accounting practice for the majority of the firms is low whereas the extent 
of carbon disclosure is high for almost half of the overall firms. 

The minimum regulation (REG) for the 150 sample firms is 2, with the maximum being 7. A high 
variation in the size of the overall firms can also be observed in the natural logarithm of total assets, 
ranging from 0.4353 to 8.3930. This implies that the size of the overall firms varies to a great extent. 
With the mean of the size for overall firms as 4.996369, it appears that on average the firms are 
medium to large sized firms. With respect to leverage, there appears to be a high variation in the debt 
to equity ratio of the overall firms, ranging from 0.1033 to 114.0782. With the leverage mean of 
3.683435, it appears that on average the firms are low leverage firms. Finally, the means for ‘listing 
status’ and ‘auditors’ were 0.69 and 0.87 respectively, which implies that 69% and 87% of the overall 
firms were listed firms and had Big4 auditors.  

7.5.1.2. Descriptive analysis for the UK, Australian and NZ firms 

For the UK, Australian and NZ firms, the mean of CACCP is 0.42 (Table 7-10, Panel B), 0.28 (Table 7-
10, Panel C) and 0.38 (Table 7-10, Panel D). This indicates that adoption of carbon financial accounting 
practice is higher for 42% (27 of 64) of the UK firms, 28% (13 of 46) of the Australian firms, and 38% 
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(15 of 40) of the NZ firms. The carbon financial accounting practice is low for 58% of the UK firms, 72% 
of the Australian firms and 62% of the NZ firms. Likewise, the mean of CDISCP for the UK, Australian 
and NZ firms is 0.50 (Table 7-10, Panel B), 0.46 (Table 7-10, Panel C), and 0.50 (Table 7-10, Panel D), 
thus indicating that the extent of carbon disclosure is high for 50% (32 of 64) of the UK firms, 46% (21 
of 46) of the Australian firms, and 50% (20 of 40) of the NZ firms. This information indicates that the 
extent of carbon disclosure is low for the remaining 50% of the UK firms, 54% of the Australian firms 
and 50% of the NZ firms. Thus, given these findings, the adoption of carbon financial accounting 
practice is low for the majority of the UK, Australian and NZ firms, whereas the extent of carbon 
disclosure appears neither high nor low for the firms from these countries.   

The minimum regulation (REG) score for UK firms is 3, with the maximum being 4 (Table 7-10, Panel 
B). The minimum regulation score for Australian firms is 4, with the maximum being 7. New Zealand 
firms on the other hand, have both the minimum and maximum regulation as 2. This indicates that the 
Australian firms are faced with more stringent regulations, followed by the UK firms, whereas NZ firms 
have less regulation in comparison to Australian and UK firms. With respect to SIZE, a high variation in 
the size of the UK, Australian and NZ firms can be observed in their natural logarithm of total assets, 
ranging from 2.3878 to 7.4327 (UK firms), from 3.2536 to 7.2057 (Australian firms), and from 0.4353 to 
8.3930 (NZ firms). This implies that the size range of the UK and Australian firms are similar to each 
other, however, in comparison to NZ firms, their size range is different.  Also, within each country, the 
SIZE of the firms varies to a great extent. The size mean was 4.778283 (UK firms), 5.126711 
(Australian firms) and 5.195413 (NZ firms), thus implying that on average the UK, Australian and NZ 
firms are medium to large sized firms.  For Leverage too, there appears to be a high variation in the 
debt to equity ratio of the UK, Australian and NZ firms, with their debt to equity ratio ranging from 
0.3298 to 114.0782 (UK firms), from 0.1680 to 20.0882 (Australian firms), and from 0.1033 to 8.3799 
(NZ firms). With the leverage mean of 6.346824 (UK firms), 1.984857 (Australian firms) and 1.375378 
(NZ firms), it appears that on average the firms within UK, Australia and NZ, are all low leverage firms. 
The means for ‘listing status’ were 0.86 (UK firms), 0.61 (Australian firms) and 0.53 (NZ firms), 
respectively (Table 7-10, Panel B to Panel D). This further implies that 86%, 61% and 53% of the UK, 
Australian and NZ firms were listed. Finally, Table 7-10 (Panel B to Panel D) also indicates that the 
means for ‘auditors’ were 0.97 (UK firms), 0.76 (Australian firms) and 0.83 (NZ firms), thus implying that 
97% of the UK firms, 76% of the Australian firms and 83% of the NZ firms had Big4 auditors.  
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Table 7-10: Descriptive Statistics 

Panel A: Descriptive Analysis of complete sample i.e. all firms (N = 150 firms) 

  Mean Median Std. Deviation Minimum Maximum 
Adoption of Carbon Financial Accounting Practice .37 0.00 .484 0 1 
Extent of Carbon Disclosure  .53 1.00 .501 0 1 
Regulation 3.61 3.00 1.474 2 7 
Firm Size 4.996369 4.942538 1.1883647 .4353 8.3930 
Leverage 3.683435 1.279543 11.4516924 .1033 114.0782 
Listing Status .69 1.00 .463 0 1 
Auditors .87 1.00 .341 0 1 
Panel B: Descriptive Analysis of UK firms (N = 64 firms) 

  Mean Median Std. Deviation Minimum Maximum 
Adoption of Carbon Financial Accounting Practice .42 0.00 .498 0 1 
Extent of Carbon Disclosure  .50 .50 .504 0 1 
Regulation 3.28 3.00 .453 3 4 
Firm Size 4.778283 4.807679 .9831709 2.3878 7.4327 
Leverage 6.346824 1.610206 17.0176987 .3298 114.0782 
Listing Status .86 1.00 .350 0 1 
Auditors .97 1.00 .175 0 1 
Panel C: Descriptive Analysis of Australian firms (N = 46 firms) 

  Mean Median Std. Deviation Minimum Maximum 
Adoption of Carbon Financial Accounting Practice .28 0.00 .455 0 1 
Extent of Carbon Disclosure  .46 0.00 .504 0 1 
Regulation 5.46 5.50 .982 4 7 
Firm Size 5.126711 5.161970 1.1070068 3.2536 7.2057 
Leverage 1.984857 1.424216 2.8895623 .1680 20.0882 
Listing Status .61 1.00 .493 0 1 
Auditors .76 1.00 .431 0 1 
Panel D: Descriptive Analysis of New Zealand firms (N = 40 firms) 

  Mean Median Std. Deviation Minimum Maximum 
Adoption of Carbon Financial Accounting Practice .38 0.00 .490 0 1 
Extent of Carbon Disclosure  .50 .50 .506 0 1 
Regulation 2.00 2.00 0.000 2 2 
Firm Size 5.195413 5.482576 1.5103570 .4353 8.3930 
Leverage 1.375378 .872485 1.7511235 .1033 8.3799 
Listing Status .53 1.00 .506 0 1 
Auditors .83 1.00 .385 0 1 
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The proxies and measures used for each of the independent variables (i.e. Regulation, Firm Size, 
Leverage, Listing status and Auditors) are presented in Table 6-4 (see Chapter 6).  

 

7.5.2. Independent t-test (Mean difference test) 

A T-test was conducted to further evaluate the significance of differences between the adoption of 
carbon financial accounting practice and the extent of carbon disclosures. Table 7-11 (Panel A to Panel 
D) presents the results of t-tests for all firms, as well as UK, Australian and NZ firms, and also provides 
the descriptive statistics for the effects of institutional pressure variables (Regulations, Firm Size, 
Leverage, Listing Status and Auditors) on the adoption of carbon financial accounting practice and the 
extent of carbon disclosure.  

 

Table 7-11: Results of t-tests and descriptive statistics for the effects of institutional pressures on the adoption of 
carbon financial accounting practice and extent of carbon disclosure  
 
Panel A: Overall Firms (N = 150 firms) 

  

Adoption of Carbon Financial Accounting practice Extent of Carbon Disclosure  

Adoption of 
Carbon Financial 

Accounting 
Practice is low 

Adoption of 
Carbon Financial 

Accounting 
Practice is high 

t-statistic 

Extent of 
Carbon 

Disclosure is 
low 

Extent of 
Carbon 

Disclosure is 
high  

t-statistic 

N Mean N Mean N Mean N Mean 
Regulation 95 3.65 55 3.53 .501 70 3.33 80 3.85 -2.189** 
Firm Size 95 5.12 55 4.78 1.677** 70 5.18 80 4.83 1.803** 
Leverage 95 4.34 55 2.55 .923 70 2.34 80 4.86 -1.427 
Listing Status 95 .72 55 .65 .780 70 .69 80 .70 -.188 
Auditors 95 .85 55 .89 -.661 70 .81 80 .91 -1.736** 

Panel B: UK Firms (N = 64 firms) 

  

Adoption of Carbon Financial Accounting Practice Extent of Carbon Disclosure  

Adoption of 
Carbon Financial 

Accounting 
Practice is low 

Adoption of 
Carbon Financial 

Accounting 
Practice is high 

t-statistic 

Extent of  
Carbon 

Disclosure is 
low 

Extent of 
Carbon 

Disclosure is 
high 

t-statistic 

N Mean N Mean N Mean N Mean 
Regulation 37 3.32 27 3.22 .889 32 3.22 32 3.34 -1.105 
Firm Size 37 4.72 27 4.86 -.569 32 4.85 32 4.71 .585 
Leverage 37 8.26 27 3.73 1.051 32 5.31 32 7.38 -.484 
Listing Status 37 .84 27 .89 -.573 32 .91 32 .81 1.072 
Auditors 37 .97 27 .96 .224 32 .94 32 1.00 -1.438 

Panel C: Australian Firms (N = 46 firms) 
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Adoption of Carbon Financial Accounting Practice Extent of Carbon Disclosure  

Adoption of 
Carbon Financial 

Accounting 
Practice is low 

Adoption of 
Carbon Financial 

Accounting 
Practice is high 

t-statistic 

Extent of 
Carbon 

Disclosure is 
low 

Extent of  
Carbon 

Disclosure is 
high 

t-statistic 

N Mean N Mean N Mean N Mean 
Regulation 33 5.27 13 5.92 -1.805** 25 5.40 21 5.52 -.422 
Firm Size 33 5.32 13 4.63 1.953** 25 5.09 21 5.17 -.249 
Leverage 33 2.33 13 1.12 1.281 25 1.67 21 2.37 -.815 
Listing Status 33 .61 13 .62 -.057 25 .56 21 .67 -.726 
Auditors 33 .73 13 .85 -.839 25 .72 21 .81 -.697 

Panel D: New Zealand Firms (N = 40 firms) 

  

Adoption of Carbon Financial Accounting Practice Extent of Carbon Disclosure  

Adoption of 
Carbon Financial 

Accounting 
Practice is low 

Adoption of 
Carbon Financial 

Accounting 
Practice is high 

t-statistic 

Extent of 
Carbon 

Disclosure is 
low 

Extent of 
Carbon 

Disclosure is 
high 

t-statistic 

N Mean N Mean N Mean N Mean 
Regulation 25 2.00 15 2.00   20 2.00 20 2.00   
Firm Size 25 5.45 15 4.78 1.377 20 5.28 20 5.11 .336 
Leverage 25 1.21 15 1.66 -.638 20 0.93 20 1.82 -1.658 
Listing Status 25 .68 15 .27 2.696** 20 .65 20 .40 1.594 
Auditors 25 .84 15 .80 .315 20 .80 20 .85 -.406 

**Significant at  0.05 level 
 

7.5.2.1.  T-test and descriptive statistics - Overall firms 

There are statistically significant differences (at the .05 level of significance) between firms where the 
adoption of carbon financial accounting practice is high and firms where the adoption of carbon 
financial accounting practice is low, in Firm Size, but not in Regulation, Leverage, Listing status and 
Auditors (Table 7-11, Panel A – Overall firms). Results show that on average, as compared to firms for 
which the adoption of carbon financial accounting practice is high (size mean = 4.78), the mean scores 
reflect that firm size is more associated with firms for which the adoption of carbon financial accounting 
practice is low (mean = 5.12). On average, the adoption of carbon financial accounting practices is low 
for large size firms as compared to the adoption of carbon financial accounting practice which is higher.  

Additionally, no statistical difference exists between firms whose adoption of carbon financial 
accounting practice is higher and firms whose adoption of carbon financial accounting practice is lower, 
in terms of Regulation, Leverage, Listing status and Auditors. 
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With respect to the extent of carbon disclosure of the overall firms, there are statistically significant 
differences (at the .05 level of significance), between firms for which the extent of carbon disclosure is 
high and firms for which the extent of carbon disclosure is low, in Regulation, Firm Size and Auditors 
but not in Leverage and Listing status (Table 7-11, Panel A – Overall firms). Results show that on 

average, as compared to the firms for which the extent of carbon disclosure is low, the mean scores 
reflect that Regulation (mean = 3.85) and Auditors (mean = 0.91) are more associated to firms for which 
the extent of carbon disclosure is high. This implies that on average, the extent of carbon disclosure is 
high for firms with stringent regulations and Big4 auditors as compared to firms for which the extent of 
carbon disclosure is low. However, results also show that on average, as compared to the firms’ for 
which the extent of carbon disclosure is high, the mean scores reflect that Firm Size (mean = 5.18) is 
more associated to firms for which the extent of carbon disclosure is low. The results also suggest that 
on average, the extent of carbon disclosure is low for large size firms. Additionally, no statistical 
difference exists between firms for which the extent of carbon disclosure is high and for which the 
extent of carbon disclosure is low, in terms of Leverage and Listing status. 

7.5.2.2.  T- test and descriptive statistics - UK firms 

No statistical difference appears to exist between UK firms for which the adoption of carbon financial 
accounting practice is high and UK firms for which the adoption of carbon financial accounting practice 
is low, in terms of Regulation, Firm Size, Leverage, Listing status and Auditors (Table 7-11, Panel B – 
UK firms). Likewise, no statistical difference exists between UK firms for which the extent of carbon 
disclosure is high and firms for which the extent of carbon disclosure is low, in terms of Regulation, Firm 
Size, Leverage, Listing status and Auditors (Table 7-11, Panel B – UK firms).  

7.5.2.3.  T-test and descriptive statistics - Australian firms 

There are statistically significant differences (at the .05 level of significance), between Australian firms  
for which the adoption of carbon financial accounting practice is high and Australian firms for which the 
adoption of carbon financial accounting practice is low, in Regulation and Firm Size, but not in 
Leverage, Listing status and Auditors (Table 7-11, Panel C – Australian firms). Results show that on 

average, as compared to the Australian firms for which the adoption of carbon financial accounting 
practice is high (size mean = 4.63), the mean scores reflect that firm size is more associated with firms 
for which the adoption of carbon financial accounting practice is low (mean = 5.32). This suggests that 
on average, the adoption of carbon financial accounting practice is low, rather than high, for large size 
firms. However, results also show that, on average, as compared to the firms for which the adoption of 
carbon financial accounting practice is low, the mean scores for Regulation (mean = 5.92) reflect that it 
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is more associated with firms for which the adoption of carbon financial accounting practice is high. 
Thus, on average, Australian firms with stringent regulations are adopting higher carbon financial 
accounting practices. Additionally, no statistical difference exists between firms for which the adoption 
of carbon financial accounting practice is high and firms for which the adoption of carbon financial 
accounting practice is low, in terms of Leverage, Listing status and Auditors (Table 7-11, Panel C – 
Australian firms). 

Similarly, no statistical difference exists between Australian firms for which the extent of carbon 
disclosure is high and firms for which the extent of carbon disclosure is low, in terms of Regulation, Firm 
Size, Leverage, Listing status and Auditors (Table 7-11, Panel C – Australian firms). 

7.5.2.4.  T-test and descriptive statistics - New Zealand firms 

There are statistically significant differences (at the .05 level of significance) between NZ firms for which 
the adoption of carbon financial accounting practice is high and NZ firms for which the adoption of 
carbon financial accounting practice is low, in Listing status, but not with Regulation, Firm Size, 
Leverage and Auditors (Table 7-11, Panel D – New Zealand firms). Results show that on average, as 
compared to NZ firms for which the adoption of carbon financial accounting practice is high (listing 
status mean = .27), the mean scores reflect that listing status is more associated to firms for which the 
adoption of carbon financial accounting practice is low (mean = .68). This indicates that on average, the 
adoption of carbon financial accounting practices is low, rather than high, for the NZ firms that are listed 
on the stock exchange. Additionally, no statistical difference exists between firms for which the adoption 
of carbon financial accounting practice is high and firms for which the adoption of carbon financial 
accounting practice is low, in terms of Regulation, Firm Size, Leverage and Auditors (Table 7-11, Panel 
D – New Zealand firms). 

Similarly, no statistical difference exists between NZ firms’ extent of carbon disclosure in terms of 
Regulation, Firm Size, Leverage, Listing status and Auditors (Table 7-11, Panel D – New Zealand 
firms). 

7.5.3. Correlation matrix results 

A Pearson correlation was used in this study to explore the relationship between the dependent and the 
independent variables. The results for the Pearson correlation matrix for both independent and 
dependent variables are presented in Table 7-12. There appears to be no indication of the presence of 
an unacceptable level of multicollinearity between the independent and control variables. The highest 
correlation coefficient is -0.623 for the variables ‘Manufacturing and Industrial process’ sector and 
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‘Energy and Utilities’ sector. However, as this coefficient is below the maximum threshold of +0.8 or 
+0.9, it is not considered as a threat to multicollinearity (Chithambo & Tauringana, 2014; Luo & Tang, 
2014; Field, 2009; Liu & Anbumozhi, 2009).  

For the dependent variable CACCP, the correlation matrix result indicates SIZE to be significantly but 
negatively associated (coefficient -0.137, significant at 0.05 level), thus suggesting that large size firms 
do not appear to adopt carbon financial accounting practices for all stages of carbon emission 
allowances lifecycle. REG, LEV, LIST and ENERGY sector are also negatively related to CACCP, but 
not significant. Similarly, MANF, PRIM and AUD are all positively associated with CACCP, but not 
significant. With respect to the other dependent variable CDISCP, three independent variables were 
found to be significantly associated. Whilst REG (coefficient 0.177, significant at 0.05 level) and AUD 
(coefficient 0.144, significant at 0.05 level) are positively associated, SIZE (coefficient -0.147, significant 
at 0.05 level) is negatively associated with CDISCP. This implies that the extent of carbon disclosure is 
high for firms with stringent regulations and Big4 auditors, whereas the extent of carbon disclosure is 
low for firms that are large in size. Other than these three independent variables (i.e. REG, SIZE and 
AUD), almost all of the remaining independent variables, are not significantly associated with CDISCP.  

The fact that most independent variables are not significantly associated with both the dependent 
variables, implies that these variables might not be capturing the level of mimetic and normative 
institutional pressure, or maybe that the adoption of carbon financial accounting and the extent of 
carbon disclosure are not considered that essential by the firms due to the absence of uniform carbon 
financial accounting guidance, even at this stage.  
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7.5.4. Regression results 
 
7.5.4.1. Logistic Regression models and goodness of fit tests 

Two logistic regression models (equations) were used in the study to examine the determinants of 
carbon financial accounting and carbon disclosure practice for the firms affected under ETSs. Table 7-
13 (Panel A and Panel B) presents the results obtained from using these logistic regression models. 
This analysis was performed on the overall sample of 150 firms as well as on the sample of UK, 
Australian and NZ firms respectively. Column 1 (Table 7-13, both Panel A and Panel B) presents the 
regression results pertaining to the overall firms, whereas columns 2 to 4 (Table 7-13, both Panel A and 
Panel B) present the regression results pertaining to the UK, Australian and NZ firms respectively. The 
logistic regression model 1 (Panel A, Table 7-13) was used to examine the determinants behind 
adoption of carbon financial accounting practice by the firms affected under ETSs, whereas model 2 
(Panel B, Table 7-13) was used to examine the determinants of the extent of carbon disclosure of the 
ETS affected firms.  

Goodness of fit tests were also conducted to determine if the models significantly predicted the 
likelihood of the institutional pressure related dependent variables being the driving force behind the 
ETS affected firms’ carbon financial accounting and carbon disclosure practices. The pseudo 
(Nagelkerke) R² for the first logistic model, for overall firms, was 0.068. For the UK, Australian and NZ 
firms, the first model’s pseudo R² values were 0.063, 0.766 and 0.297, respectively. With respect to the 
second model, the goodness of fit tests indicate the pseudo R² values are 0.078 (overall firms), 0.56 
(UK firms), 0.33 (Australian firms) and 0.87 (NZ firms), respectively.  

Although the results from the Pearson correlation matrix (discussed in the previous section) in Table 7-
12 do not depict very high correlations among the independent variables, the collinearity assumption for 
logistic regression was also further tested using the collinearity diagnosis. Both the tolerance values 
and VIF values (not tabulated) that were observed for the logistic model, were found to be well within 
the acceptable ranges of greater than 0.10 and less than 10, respectively, thus indicating the absence 
of multicollinearity in the tested logistic models (Dewberry, 2004; Field, 2005; Rankin et al., 2011).  

 
7.5.4.2.  Logistic regression results – Determinants of adoption of carbon financial accounting 

practice (Model 1) 

Regression results for overall firms: 
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In model 1, for the overall firms, the estimated coefficient of firm size is significantly negative (-0.262, 
significant at p<0.10 level), thus indicating that the adoption of carbon financial accounting practice is 
low for large size firms. This finding does not support H2a that the adoption of carbon financial 
accounting practice is high for large size firms. On the other hand, the coefficient estimates for the 
coercive, the remaining mimetic and normative pressures are positive, but insignificant. These results 
therefore reject H1a, H3a, H4a, H5a and H6a and indicate that institutional pressures such as 
regulation, leverage, listing status and auditors, do not determine the adoption of carbon financial 
accounting practice of the overall firms affected under ETSs.  

For the UK firms, using model 1 for cross country analysis, it was observed that none of the institutional 
pressure related variables were significant as determinants of carbon financial accounting practice. 
These findings reject H1a, H2a, H3a, H4a, H5a and H6a.  

With respect to the Australian firms, however, the variables of regulation (12.687, p<0.05), leverage 
(2.587, p<0.10), listing status (26.517, p<0.05) and manufacturing industry firms (8.392, p<0.10) were 
found to have positive coefficients and were significantly associated with the adoption of carbon 
financial accounting practice. H1a, H3a, H4a and H5a were supported by these findings. Firm size on 
the other hand, was found to be negatively associated (-3.448, p<0.05) and was also significant. This 
implied that whilst the adoption of carbon financial accounting practice is high for Australian firms with 
stringent regulation, high leverage, listing on stock exchange, and belonging to the manufacturing 
industry, the adoption of carbon financial accounting practice was low for large size Australian firms, 
thus not supporting H2a.  

Finally, for the NZ firms, Listing status was found to be the only determinant of the adoption of carbon 
financial accounting practice, with the positive coefficient of 1.922 (significant at p<0.05).  

7.5.4.3. Logistic regression results – Determinants of the extent of carbon disclosure (Model 2) 

Using model 2, for the overall firms, Regulation was found to be positively and significantly associated 
(0.346, p <0.01) with the extent of carbon disclosure for the overall firms affected under ETSs. Firm size 
was found to be negatively and significantly associated (-0.252, p<0.10) with the extent of carbon 
disclosure for the overall firms. This implies that while the extent of carbon disclosure may be high for 
firms with stringent regulations, the same may not be the case with respect to the large size firms. This 
finding supports H1b, but does not support H2b. Apart from this, the coefficient estimates for the 
remaining mimetic and normative pressure variables are positive but insignificant. These results 
therefore reject H3b, H4b, H5b and H6b and indicate that the institutional pressures like leverage, 
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listing status, industry and auditors, do not determine the extent of carbon disclosure of the overall firms 
affected under ETSs.  

Using model 2 for cross country analysis, it was observed that none of the institutional pressure related 
variables were significant as determinants of the extent of carbon disclosure for UK firms. These 
findings reject H1b, H2b, H3b, H4b, H5b and H6b. Likewise, the institutional pressure related variables 
were not found to be significant determinants of the extent of carbon disclosure for Australian firms. 
However, for the NZ firms, Listing status was found to be positively and significantly associated (2.720, 
p<0.05) with the extent of carbon disclosure, thus supporting H4b.  
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7.5.4.4. Regression results discussion - Institutional theory perspective  

Prior studies in the financial accounting and carbon disclosure area indicate that firm characteristics 
and market features such as regulations, firm size, leverage and industry, are some of the main 
determinants of a firm’s financial accounting and carbon disclosure practice (see Chapter 5 for further 
information). This study extends prior studies by taking an institutional theory perspective and asserts 
that to increase legitimacy and survival prospects, the three institutional pressures, namely coercive, 
mimetic and normative, drive the ETS affected firms’ adoption of carbon financial accounting practice 
and their extent of carbon disclosure, in the absence of uniform and mandatory guidance. Using two 
additional variables (listing status and auditor), the study classifies the aforementioned variables for firm 
characteristics and market features used by prior studies, into each of the three institutional pressures. 
Regulation is classified as a coercive pressure, firm size, leverage, listing status and industry are 
classified as mimetic pressures, and finally, auditor is classified as a normative pressure.  

The study does find some evidence of the institutional pressures influencing the ETS affected firms’ 
carbon financial accounting and carbon disclosure practices. More specifically, the results of the study 
suggest that coercive and mimetic pressures are the main driving forces of the ETS affected firms’ 
carbon financial accounting and carbon disclosure practices. Mimetic pressure seems to be the driving 
factor of the ETS affected firms’ carbon financial accounting practices, whereas, consistent with the 
findings of prior studies in the carbon disclosure literature that used institutional theory (Rankin et al., 
2011; Tang & Luo, 2011), carbon disclosure practices are being driven by both coercive and mimetic 
pressures i.e. regulation and firm size.   

Coercive pressure as one of the institutional determinants of the carbon disclosure practice of the ETS 
affected firms, is evident in ‘regulation’ having a significant and positive relationship with the extent of 
carbon disclosure. This finding is also consistent with the majority of prior carbon disclosure studies that 
found a significant and positive relationship between regulation and the carbon disclosure (Freedman & 
Jaggi, 2005; Reid & Toffel, 2009; Brouhle & Harrington, 2010; Freedman & Jaggi, 2011; Kim & Lyon, 
2011; Tang & Luo, 2011; Luo, Lan & Tang, 2012; Jira & Toffel, 2013; Luo, Tang & Lan, 2013; Stanny, 
2013). Coercive pressure suggests that, in order to increase their legitimacy in the eyes of the public, 
the ETS firms are being coerced into having similar and homogeneous carbon disclosure practices and 
therefore the extent of carbon disclosure is greater for ETS firms with more stringent regulations and 
less for ETS firms with less stringent regulations.  
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Similarly, mimetic pressure, being another determinant of the carbon financial accounting and carbon 
disclosure practices of the ETS firms, is evident in firm size having a significant but negative 
association with both the adoption of carbon financial accounting practice and the extent of carbon 
disclosure of ETS affected firms. This is contrary to most prior studies in the financial accounting and 
carbon disclosure area that found a significant but positive association between firm size as well as 
financial accounting and carbon disclosure (Freedman & Jaggi, 2005; Liu & Anbumozhi, 2009; Prado-
Lorenzo et al., 2009; Reid & Toffel, 2009; Berthelot & Robert, 2011; Freedman & Jaggi, 2011; Kim & 
Lyon, 2011; Rankin et al., 2011; Tang & Luo, 2011; Cotter & Najah, 2012; Luo et al., 2012; Bae Choi et 
al., 2013; Borghei-Ghomi & Leung, 2013; Ieng Chu et al., 2013; Luo et al., 2013; Stanny, 2013; 
Wegener et al., 2013; Eleftheriadis & Anagnostopoulou, 2014; Peng, Sun & Luo, 2015; Gonzalez-
Gonzalez & Zamora Ramirez, 2016). 

This indicates that while size is one of the significant determinants of ETS affected firms’ carbon 
financial accounting and carbon disclosure practice, an increase in the size of the ETS firms lowers the 
adoption of those firms’ carbon financial accounting practices and their extent of carbon disclosure, 
further indicating that the adoption of carbon financial accounting practice and the extent of carbon 
disclosure is higher for small size firms. This could be due to the fact that large size firms are likely to 
have more public visibility due to their emission levels and therefore may not be keen to financially 
account for carbon and provide carbon disclosure to avoid political, regulatory or social costs and 
therefore increase their survival prospects. This is also supported by Jensen and Meckling (1976) and 
Alsaeed (2006), who argue that large size firms might have an incentive to withhold value relevant 
information (in this case, financial and non-financial information related to carbon emission allowances), 
to avoid political costs in terms of further tight regulations and increasing social obligations (i.e. 
expectations to reduce emission levels). Small size firms, on the other hand, might benefit from 
financially accounting for carbon and providing more carbon related disclosure as it may give them 
increased transparency in the eyes of their stakeholders and therefore give them a competitive 
advantage and better survival prospects. Thus, from an institutional theory perspective, the large size 
ETS firms are mimicking other large size ETS firms’ carbon financial accounting and carbon disclosure 
practices, and therefore their adoption of carbon financial accounting practice and their extent of carbon 
disclosure is low, to avoid political costs and increase their survival prospects. Similarly, the small size 
ETS firms are choosing to model themselves after other small size ETS firms and therefore their 
adoption of carbon financial accounting practice and their extent of carbon disclosure is higher.   

The study did not find any evidence of the normative institutional pressure (auditor) being a determinant 
of the carbon financial accounting or carbon disclosure practice. An insignificant negative association 
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was found between auditors and the adoption of carbon financial accounting practice as well as the 
extent of carbon disclosure. It could be due to the auditor’s role being restricted to the boundaries of 
mandatory information, as a result of which the auditors in general do not require their clients to 
financially account for or report data in excess of the (carbon financial) accounting (or carbon 
disclosure) standard requirements (Alsaeed, 2006).  

Thus, the results for the overall firms are consistent with institutional theory in that coercive and mimetic 
pressures appear to drive the ETS affected firms’ carbon financial accounting and carbon disclosure 
practices. The results for the overall firms are also consistent with prior studies in financial accounting 
and carbon disclosure and indicate that regulation and firm size drive carbon financial accounting and 
carbon disclosure practice, whereas the rest of the factors like leverage, listing status, industry and 
auditors, do not appear to be significant determinants.  

At the country level, there appears to be some evidence of institutional pressures being the 
determinants of the UK, Australian and NZ firms’ carbon financial accounting and carbon disclosure 
practices. Coercive (Regulation) and mimetic (Leverage and Listing status) pressures were found to be 
positively associated with the adoption of carbon financial accounting practice for Australian firms, 
whereas Firm size was found to be negatively associated. This implies that the adoption of carbon 
financial accounting practice is higher for firms that are governed by stringent regulations, high leverage 
firms, and firms that are listed on the stock exchange. Additionally, the results also imply that the 
adoption of carbon financial accounting practice for Australian firms lowers with an increase in firm size. 
Listing status was found to have a positive association with NZ firms’ adoption of carbon financial 
accounting practice and their extent of carbon disclosure. This implies that the adoption of carbon 
financial accounting practice and the extent of carbon disclosure for NZ firms is higher if the firms are 
listed on a stock exchange. Listed companies have public accountability as ‘listing status’ places them 
in the spotlight. As such, the firms with listing status mimic the carbon financial accounting and carbon 
disclosure practices of similar listed firms to increase their legitimacy and survival prospects. 
Surprisingly, the findings do not appear to provide evidence of the institutional pressures associated 
with UK firms’ carbon financial accounting and carbon disclosure practices. This could imply that the 
variables selected as proxies for the UK institutional pressures, might not be capturing the level of 
coercive, mimetic and normative institutional pressures fully, or maybe that the adoption of carbon 
financial accounting practices and the extent of carbon disclosure are not considered essential by the 
firms due to the absence of uniform carbon financial accounting guidance. 
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7.5.4.5. Robustness tests 

The robustness of results was obtained by transforming some of the independent variables used in the 
study. The logistic model was rerun using different measures for size, leverage and industry as prior 
research proxied these variables with different measures. Before using logarithm of total assets in the 
study, the ‘total assets (NZD)’ was used as a measure for size. The results (not tabulated) showed a 
minor change in that the size became positively associated but insignificant. Likewise, as a proxy for 
Leverage, liabilities to assets ratio was used instead of debt to equity ratio, as some prior studies used 
the liabilities to assets ratio (Brammer & Pavelin, 2008; Clarkson et al., 2008; Stanny & Ely, 2008). The 
result (not tabulated) on using this measure, was slightly different in that it became negatively 
associated but was insignificant. Additionally, the industry variable was also tested for robustness. The 
industry classification for the main model was done using the database (i.e. carbonmarketdata (for UK 
firms), NZ emission unit registry (for NZ firms)) from which the sample firms were selected. Australian 
firms were initially classified into their respective industry using the SIC classification. These firms were 
then classified into 13 industries, but these were further grouped and reclassified into a total of three 
dummy industry variables (i.e. Energy and Utilities, Manufacturing and Industrial as well as Primary) 
that were finally used in the main model.  They were coded as 0 or 1 depending on whether the firms 
belonged to these industries. However, as per Chitambo and Tauringana (2014) as well as Cho, 
Freedman and Patten (2012), variations in industry classifications can affect the outcome and therefore 
careful scrutiny as to how industry variables are included in the model, becomes essential. As such, the 
firms were further reclassified into a single dummy industry variable and coded from 1 to 3, (i.e. 1 if the 
firm belonged to ‘Energy/Utilities industry sector’, 2 if the firm belonged to ‘Manufacturing and Industrial 
sector’, and 3 if the firm belonged to ‘Primary industry/sector’). The results from the rerun of the main 
model using this measure of industry indicated a minor change to the results (not tabulated) in that the 
industry dummy was negative but significant for the CACCP, but insignificant for the CDISCP. 
‘Emission level’ data was accessible for Australian firms although not for UK and NZ firms, and was  
added as another independent variable to the logistic regression models used for Australian firms. 
However, the results were insignificant (not tabulated).  

 

7.6. Chapter Summary 

In summary, most ETS affected firms did not provide information on their carbon financial accounting 
practice, and where they did, inconsistencies were observed in the recognition and measurement 
aspect of the carbon financial accounting practice. One of the reasons why the carbon financial 
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accounting practice information was unavailable for most firms could be the lack of uniform carbon 
financial accounting guidance. In the absence of guidance, these firms may not have been clear on the 
carbon financial accounting approach they should follow and therefore preferred not to financially 
account for carbon in order to avoid any measurement mismatch - an issue that also led to the 
withdrawal of the IFRIC 3 standard (discussed in Chapter 3). A second reason could be that most of 
these firms might not have received any free carbon emission allowances from the government, had 
made no additional purchases of carbon emission allowances, or had no excess allowance to sell or 
inventorise, as a result of which they had nothing to report in these areas. Immateriality of the amount 
spent or received due to the carbon emission allowances could be another reason why these ETS firms 
did not provide any information on their carbon financial accounting practice. Nevertheless, the overall 
findings on carbon financial accounting practices suggest that there are likely to be issues with 
comparability of these firms’ financial statements. Additionally, these findings also show inconsistencies 
between the carbon financial accounting practices of the ETS affected firms and between the 
recommended carbon financial accounting practices stated in the prominent proposals that were 
summarised in the IFRIC 3 template (Table 3-1) in Chapter 3. As a result, these findings help provide 
empirical evidence on the inconsistencies in the ETS affected firms’ carbon financial accounting 
practices, thus supporting the findings of prior studies (Warwick & Ng; 2012; Black, 2013) which were 
discussed in Chapter 3. Additionally, the findings also support the demand for uniform carbon financial 
accounting guidance (Elfrink & Ellison; 2009).   

Lack of transparency in carbon disclosure also implies that the ETS affected firms may not be meeting 
the information needs of their stakeholders. A possible explanation could be that these firms are using 
some other communication source (instead of or apart from the annual report) to provide carbon 
disclosures and this may be resulting in a low carbon disclosure score for these firms. Nevertheless, 
with the annual report being an important source of communication between the firms and the 
stakeholders (Alsaeed, 2006; Song et al., 2015), the low carbon disclosure score is quite surprising. 
This also indicates a strong need for regulation requiring all the ETS affected firms to provide their 
carbon related disclosure in a specific communication document (i.e. annual report) in a consistent and 
transparent manner, so as to increase transparency and help stakeholders make informed decisions. 
The findings further indicate that the Carbon emission accountability (ACC) and the Energy 
consumption accounting (EC) carbon disclosure categories in the CDP index, are the main areas in 
which little or no disclosure is made by the ETS firms. This also highlights the areas of carbon 
disclosure in which the information needs of stakeholders are not being met, given that the carbon 
disclosure practices of the ETS firms were assessed against the CDP checklist that lists the 
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stakeholders’ expectations for carbon disclosure information. Nevertheless, an overall diversity in the 
carbon disclosure practices of the ETS affected firms is reported in these findings, suggesting that 
uniform mandatory disclosure guidance should be introduced to ensure uniformity and consistency in 
these practices for stakeholders and investors.  

Finally, with respect to the determinants of carbon financial accounting practices and the extent of 
carbon disclosure, the results for the overall firms indicate that coercive (regulation) and mimetic (firm 
size) pressures definitely drive carbon financial accounting and carbon disclosure practice. While 
regulation has a positive association with the extent of carbon disclosure, firm size is negatively 
associated with both the adoption of carbon financial accounting practice and the extent of carbon 
disclosure. This implies that the extent of carbon disclosure is greater for firms with more stringent 
regulation and less for large size firms. Additionally, it also implies that the adoption of carbon financial 
accounting practice is lower for large size firms. On disaggregation of the overall firms into UK, 
Australian and NZ firms and performing logistic regression again, the results suggest that the 
determinants that drive the carbon financial accounting practice and the extent of carbon disclosure of 
the Australian and NZ firms are different from the determinants that drive these practices for overall 
firms. Additionally, the results do not appear to provide evidence of the institutional pressures 
associated with the UK firms’ adoption of carbon financial accounting practices and the extent of their 
carbon disclosure, thus implying that the variables selected as proxies for the UK institutional pressures 
might not be fully capturing the level of coercive, mimetic and normative institutional pressures. Further, 
it may be that the adoption of carbon financial accounting practice and the extent of carbon disclosure 
are not considered as essential by the firms due to the absence of uniform carbon financial accounting 
guidance. Future research could examine if other proxies of institutional pressures determine UK firms’ 
carbon financial accounting and carbon disclosure practices.    

The study’s findings add to the current literature by using institutional theory and provide some 
evidence to explain the adoption of carbon financial accounting practice and the extent of carbon 
disclosure of firms affected under ETSs, in the absence of uniform carbon financial accounting 
guidance. Additionally, the study also adds to the carbon financial accounting literature by being one of 
the first to investigate the adoption of carbon financial accounting practices of ETS affected firms in the 
UK, Australia and NZ, and the factors that are driving those practices. Finally, the study also adds to 
the carbon literature by examining both the carbon financial accounting and carbon disclosure practices 
of ETS affected firms.  
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Chapter 8: Summary, Future Research and Conclusion 

 

8.1. Summary and contribution of research 

This study investigated the carbon financial accounting and carbon disclosure practices of ETS affected 
firms in the absence of uniform carbon financial accounting and reporting guidance. The study also 
investigated whether institutional pressures such as coercive pressure, mimetic pressure and normative 
pressure, play a role in determining ETS affected firms’ carbon financial accounting and carbon 
disclosure practices. More specifically, the study investigated whether firm characteristics and market 
features (such as regulation (coercive pressure), size, leverage, listing status and industry (mimetic 
pressure) and auditors (normative pressure)) drive the carbon financial accounting and carbon 
disclosure practices of ETS affected firms.  

A total of 150 annual reports (for the year 2013) of UK (64 firms), Australian (46 firms) and New 
Zealand (40 firms) companies affected under the EU ETS, Australian Carbon Tax and New Zealand 
ETS were used. The affected companies were selected from Carbonmarketdata Database (for UK 
companies), Liable Entities Public Information Database (LEPID) (for Australian companies) and New 
Zealand Emission Unit Registry Database (NZ EUR) (for New Zealand companies). Content analysis 
was implemented for the purpose of data collection from the annual reports. The IFRIC 3 template was 
used to identify the recognition, measurement and reporting practices of the affected companies for 
carbon emission allowances by six stages of the carbon emission allowances transactions, namely 
when these carbon emission allowances are (1) received for free, (2) used, (3) purchased, (4) 
surrendered, (5) inventoried, and (6) sold. To record the manner in which carbon accounting 
disclosures are made, a disclosure content analysis template adapted from a recent study undertaken 
in the carbon disclosure area (Bae Choi et al., 2013) was used. Since studies in carbon accounting are 
few, prior studies on carbon disclosure were also relied upon. To examine the determinants of the 
carbon financial accounting and carbon disclosure practices of the ETS affected firms, the data was 
analysed using logistic regression analysis to derive appropriate results.  

The findings of this study will assist accounting policy makers in understanding how and why ETS 
affected firms are financially accounting for and disclosing their carbon emission allowances. An 
understanding of both ‘how’ and ‘why’ is essential as it can help accounting policy makers in developing 
uniform carbon financial accounting and disclosure guidance, especially when the IASB is yet to issue 
any draft guidance on the financial accounting of carbon and given that most carbon disclosure is still 
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voluntary. Furthermore, given that carbon emission allowances are now a product with a cost attached, 
they are likely to be major transactional items for all the ETS affected firms and as such, are likely to be 
financially material. Thus, it is essential that both the accountancy profession and policy makers like the 
IASB issue detailed carbon disclosure and carbon financial accounting guidance, which will assist the 
firms to provide carbon related disclosure in a transparent and consistent manner. In addition, 
professional guidance can assist in financially accounting for carbon emission allowances consistently 
and uniformly by correctly recognising and measuring carbon, especially when carbon emission 
allowances are: received for free from the government; used (or emitted); purchased from a third party; 
surrendered; inventorised; sold; and, traded. This will also help ensure consistency and comparability of 
financial and non-financial information pertaining to carbon emission allowances. Additionally, the 
findings presented in this study will be useful for establishing guidelines for auditors to help affected 
companies financially account for and disclose carbon allowances and other carbon emission related 
information. Given the scant amount of studies in the field of carbon financial accounting under ETS, 
this research will also give meaningful insights to academics and researchers.  

Another contribution of the study is that it summarises and presents all the carbon financial accounting 
and carbon disclosure practices (using carbon disclosure checklist template) of the firms affected under 
the EU ETS, Australian Carbon Tax and NZ ETS. The summaries of these practices are presented in 
comprehensive tables, and these are likely to be particularly useful to the education sector once the 
financial accounting and disclosure of carbon is incorporated into the accounting curriculum.   

 
8.2. Summary of the main results 

With respect to the first research question, although 150 firms were selected for the study, carbon 
financial accounting practice information was unavailable for most firms and not all of these firms 
elaborated on their carbon financial accounting practices. In some cases (i.e. the unidentified stage of 
carbon emission allowances), it also appears that firms are acquiring carbon emission allowances with 
the intention of ‘trading’ them on an active market, and are therefore also financially accounting for 
them quite apart from the six stages mentioned earlier. Additionally, the carbon financial accounting 
policies appear to be incomplete in the sense that some firms did not specify how they are ‘recognising’ 
carbon emission allowances and in some cases, how they are ‘measuring’ carbon emission allowances. 
A summary of the preferred carbon financial accounting practices by most ETS affected firms for each 
stage of carbon emission allowances is presented in Table 8-1. In comparison with the IFRIC 3 
template (developed in Chapter 3), variations in the carbon financial accounting practices (both 
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recognition and measurement) were observed, and in some cases similarities in the carbon financial 
accounting practices were observed between firms of different countries. This implies that there could 
be issues with comparability of the financial statements between the ETS affected firms due to 
inconsistencies in their carbon financial accounting practices, and this further emphasises the need for 
uniform carbon financial accounting guidance. 

Apart from indicating a lack of transparency, the findings for the second research question reveal 
diversity in carbon disclosure practices. With the annual report being an important source of 
communication between the firms and the stakeholders (Alsaeed, 2006; Song et al., 2015), the low 
carbon disclosure score provides evidence of a strong need for mandatory regulation requiring all ETS 
affected firms to provide their carbon related disclosure in a specific communication document, and in a 
consistent and transparent manner so as to help stakeholders make informed decisions.  

Finally, with respect to the third research question, i.e. the determinants of the carbon financial 
accounting and carbon disclosure practice, the results are mostly consistent with prior studies in carbon 
disclosure and find an association between coercive and mimetic institutional pressures and the ETS 
firms’ adoption of (carbon) financial accounting practices and their extent of carbon disclosure. These 
results provide evidence that institutional coercive and mimetic pressures, in particular the pressure to 
increase legitimacy and survival prospects, drive the ETS affected firms’ carbon financial accounting 
and carbon disclosure practices.  

 

8.3. Research limitations 

One of the limitations encountered in this study is the lack of accessibility to emission levels data for UK 
and NZ firms, as a result of which emission levels data could not be tested as one of the independent 
variables (mimetic institutional pressure) affecting the carbon financial accounting and carbon 
disclosure practices of these firms. The emission levels data for Australian firms could, however, be 
accessed and some observations based on general analysis were presented in the findings 
(robustness test). Another limitation of the study was the lack of accessibility to the firms’ carbon 
certification status data, which could also not be tested as an independent variable (mimetic institutional 
pressure) affecting the carbon financial accounting and carbon disclosure practices of the firms. The 
inclusion of emission level data and carbon accreditation data for all the ETS firms would have made 
the results more robust. An additional limitation of this study is that it examines only UK, Australian and 
NZ firms that are affected under ETS and covers only one year’s annual reports. The results therefore 
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can be generalised with caution. The study is further limited in that the list of the UK firms affected 
under the EU ETS is from the year 2010, as the updated list for the year 2013 was inaccessible. As a 
result, there is a possibility that a few UK firms that were added to Carbonmarketdata in 2013, might not 
have been covered in the sample.  

Additionally, both the identification of the accounting practice and stage of carbon emission allowances 
(i.e. when received for free, when purchased etc), for which the firms are providing information, were 
drawn from inferences made on the disclosure of that information in annual reports, rather than a single 
concise statement. Due to a lack of clear and specific information, it was not possible to draw 
inferences regarding the stage of carbon emission allowances for which the disclosure was made for 
some carbon financial accounting practices, and therefore the data on these practices could not be 
included in the main results. Instead, the data was presented in a separate table under the heading 
‘unidentified stage’. Similarly, the identification of carbon disclosure practice was also based on the 
inferences made on the disclosure of the information in the annual reports. Also, all the data on the 
carbon financial and disclosure practices has been derived from only one source document: the firms’ 
annual reports. Thus, there is also a possibility that not all data pertaining to the carbon financial 
accounting and carbon disclosure practices might have been captured for the study. Nevertheless, the 
study still provides some initial evidence, especially on carbon financial accounting practices and the 
determinants of those practices. This will be of use to standard setters, accounting policy makers and 
firms that are currently affected under ETSs and seeking guidance on carbon financial accounting and 
disclosure practice.        

 

8.4. Future research suggestions 

As future research, the study could be replicated with other ETS affected firms, for example, China and 
other EU ETS affected firms. This could extend the current study to include a larger sample of ETS 
affected firms from other countries. With China being one of the highest emitters in the world, it would 
be interesting to examine if any inconsistencies and lack of transparency can be observed in its carbon 
financial accounting and carbon disclosure practices. It would also be interesting to do further research 
on the carbon disclosure practices of firms, as observed from different sources of communication such 
as sustainability reports or firm websites, etc., and to further examine if the carbon disclosure practice 
levels of the ETS affected firms are different. If the carbon disclosure levels are indeed different, then it 
would be beneficial to explore the factors influencing the firms’ choice to make more carbon disclosures 
in that particular source (i.e. sustainability reports, websites, carbon disclosure projects, etc). Finally, 
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future research could also examine if other proxies of institutional pressures, such as emission levels, 
carbon certification, profitability, previous disclosures, etc, determine firms’ carbon financial accounting 
practice and extent of carbon disclosure.     

 

8.5. Conclusion 

Firms affected by ETSs are increasingly engaging in carbon financial accounting and carbon disclosure 
practices (Haque & Deegan, 2010; Warwick & Ng, 2012), given that ETSs are now important 
mechanisms for reducing emissions. The ETSs have implications for financial accounting, such as 
whether emission allowances are assets, how should they be valued and classified, how they affect the 
profit and loss statement, and how and when liabilities pertaining to emission allowances are 
recognised (Elfrink & Ellison, 2009). Furthermore, the accounting implications may be material in nature 
and financial amount, and therefore research on the way in which the firms affected under ETSs are 
financially accounting for the impact of pricing carbon, can help provide useful information to 
accountants, auditors, accounting standard setters, investors, financial report preparers, researchers, 
government, regulators and other stakeholders (Warwick & Ng, 2012). Additionally, accounting firms 
and professional accounting bodies have voiced concerns that various stakeholders require information 
about climate change, more specifically, the disclosure of information pertaining to GHG emissions and 
governance policies adopted for reducing the emission levels to desired targets, as well as any 
regulatory, financial or physical risks associated with climate change (and ETSs). The Carbon 
Disclosure Project (CDP) (KPMG, 2008; Haque & Deegan, 2010) is an example of a response to 
stakeholder demands.  

The study therefore investigated the carbon financial accounting and carbon disclosure practices of 
ETS affected firms in the absence of uniform carbon financial accounting and reporting guidance. On 
the basis of the sample of 150 firms from the UK, Australia and New Zealand, the overall findings 
suggest that there is a lack of uniformity, consistency and transparency in the carbon financial 
accounting and carbon disclosure practices of most ETS affected firms, which leads to difficulties for 
stakeholders and investors in the comparability of financial statements and other carbon related 
information.  

This might be caused by the absence of a uniform accounting standard that could guide the ETS 
affected firms on how they could financially account for carbon emission allowances. Furthermore, in 
the absence of uniform carbon financial accounting guidance, the ETS affected firms are adopting IAS 
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8 which allows them to have their own carbon financial accounting practice. Additionally, whilst there 
are a few mandatory carbon disclosure requirements like the NGER Act 2007 that guide the ETS 
affected firms on the disclosure of carbon related information, they are very limited in their scope as 
they require disclosure only on specific carbon related items, such as a firm’s scope 1 and scope 2 
emissions (in tonnes). These mandatory carbon disclosure requirements are further limited in the sense 
that they are different for every country; some countries (i.e. Australia) are required to disclose more 
information on carbon, other countries (i.e. NZ) have fewer requirements. There is currently no 
internationally accepted carbon reporting standard for ETS affected firms (Luo et al., 2012).  

In the absence of guidance for both uniform carbon financial accounting and carbon disclosure, there 
have been several prominent voluntary proposals and recommendations on how a firm could financially 
account for and provide disclosure on carbon emission allowances. However, these proposals were 
either withdrawn (i.e. IFRIC 3), did not provide recommendations on how to financially account for all 
stages (or lifecycle) associated with carbon emission allowances, or did not include disclosure of the 
carbon financial accounting practice in their recommendations. Due to lack of guidance, the ETS 
affected firms are likely to have inconsistent carbon financial accounting and carbon disclosure 
practices leading to difficulties for investors and stakeholders in the comparability of their financial 
statements. The findings of the study also support this argument and indicate inconsistencies and 
variations in the carbon financial accounting and carbon disclosure practices of the ETS affected firms, 
and strongly emphasise the need for uniform carbon financial accounting and carbon disclosure 
guidance. The study thus adds to the carbon financial accounting and carbon disclosure literature by 
providing empirical evidence on the inconsistencies in carbon financial accounting practices and a lack 
of transparency in the carbon disclosure practices of ETS affected firms.  

In addition to the knowledge of how the affected companies are financially accounting for and 
disclosing information on carbon emission allowances, it is also necessary to know why the affected 
companies are financially accounting for carbon or disclosing carbon related information, or what 
institutional pressures (i.e. coercive pressures, mimetic pressures and normative pressures) could be 
driving the ETS affected firms’ carbon financial accounting and disclosure practices in the absence of 
uniform guidance. This is because an understanding of how the ETS affected firms interpret and 
respond to the three institutional pressures is essential to establishing a regulatory and cultural 
framework for a low carbon environment (Luo et al., 2012). Since there have also been discussions of 
enhancing climate change related corporate disclosures and accounting practices (Eleftheriadis & 
Anagnostopoulou, 2014), a contribution can be made to this discussion by outlining the firm 
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characteristics and market features that are most likely to have a positive effect on carbon financial 
accounting and disclosure practices. 

The findings of the study provide evidence of institutional pressures acting as determinants of the 
carbon financial accounting practice and carbon disclosure level of the ETS affected firms. Table 8-1 
provides a summary of the overall findings on the determinants of the carbon financial accounting 
practices and the extent of carbon disclosure of the ETS affected firms. The results for the overall firms 
indicate that coercive (i.e. regulation) and mimetic pressures (i.e. firm size) are influencing their 
adoption of carbon financial accounting practices and the extent of their carbon disclosure, in an 
attempt to increase legitimacy and survival prospects. Whilst regulation has a positive association with 
the extent of carbon disclosure, size on the other hand, is negatively associated with both the adoption 
of carbon financial accounting practice and the extent of carbon disclosure. This suggests that the 
extent of carbon disclosure will be greater for the ETS affected firms with more stringent regulations 
and for those that are smaller in size. This is because, the greater the regulation, the more the firms are 
likely to be under public scrutiny and they will therefore provide more carbon related disclosures due to 
the coercive pressure related to legitimacy of the firm. Similarly, with respect to mimetic pressures, the 
small size firms are keener to financially account for carbon and provide more carbon disclosure as 
compared to large size firms because financially accounting for carbon and providing carbon disclosure 
will give them increased transparency in the eyes of the stakeholders and further provide them with a 
competitive advantage. Large size firms on the other hand, may not want to financially account for 
carbon and might be withholding valuable carbon related information as they have an incentive to 
increase their survival prospects and avoid further political costs in the form of more regulation. They 
may also be endeavouring to avoid social obligations (i.e. expectations to further reduce their emission 
levels etc). Both the small and large size firms therefore chose to model (or mimic) their carbon 
financial accounting and carbon disclosure practices on those of similar sized ETS firms.  

The results of further cross country comparison of the Australian and NZ firms suggest that the 
determinants that drive the carbon financial accounting and disclosure practices of the Australian and 
NZ firms are different from the determinants that drive these practices for overall firms. The results of a 
cross country comparison suggest that institutional pressures do determine carbon financial accounting 
practice and the extent of carbon disclosure for Australian and NZ firms. However, the results do not 
appear to provide evidence of the institutional pressures associated with UK firms’ carbon financial 
accounting practice and the extent of their carbon disclosure, thus implying that the variables selected 
as proxies for the UK institutional pressures might not be fully capturing the level of coercive, mimetic 
and normative institutional pressures. It is also possible that the adoption of carbon financial accounting 
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practice and the extent of carbon disclosure are not considered as essential by these firms due to the 
absence of uniform carbon financial accounting guidance.  

8.6. Recommendations 

As discussed earlier, uniformity in carbon financial accounting and carbon disclosure practices is 
essential as it will lead to consistency and it will therefore be easier for stakeholders and investors to 
compare financial statements. In the absence of a uniform carbon financial accounting standard and to 
ensure comparability of the ETS affected firms’ financial statements, the study proposes the use of the 
practices preferred by ‘all firms’, as presented in Table 8-2, as the best indicator for carbon financial 
accounting guidance. These practices are also more comprehensive and detailed as both the 
recognition and measurement aspects of carbon financial accounting are covered and the practices 
have been presented for most stages in the lifecycle of carbon emission allowances (i.e. when carbon 
emission allowances are received for free, when they are used/emitted, when they are purchased, 
when they are surrendered, when they are inventoried, and when they are sold). The study proposes 
the use of the updated carbon disclosure index that lists 22 items, including not only non-financial but 
also financial related carbon disclosures, as the best practice indicator. Finally, the study also 
recommends that in their strategy to improve the uniformity and comparability of both the carbon 
financial accounting and carbon disclosure practices of the ETS affected firms, policy makers should 
also consider the institutional pressures that were found to be determinants of the ETS affected firms’ 
adoption of carbon financial accounting practices and carbon disclosure levels (i.e. regulation, firm size 
and listing status). 
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