
RAE-Revista de Administração de Empresas (Journal of Business Management)

1     © RAE | São Paulo | 62(1) | 2022 | 1-19 | e2019-0543 eISSN 2178-938X

ARTICLES
Submitted 08.12.2019. Approved 03.31.2021
Evaluated through a double-blind review process. Scientific Editor: Marcus Gomes 

Original version | DOI: http://dx.doi.org/10.1590/S0034-759020220102

GREENHOUSE GAS EMISSION ALLOWANCES: 
FINANCIAL REPORTING TRANSPARENCY
Licenças de emissão de gases com efeito de estufa: Transparência da informação financeira

Derechos de emisión de gases de efecto invernadero: Transparencia de la información financiera

Patricia Milanés-Montero¹ | pmilanes@unex.es | ORCID: 0000-0001-7328-5519
Esteban Pérez-Calderón¹ | estperez@unex.es | ORCID: 0000-0002-4193-3769
Ana Isabel Dias² | aidias@iscal.ipl.pt | ORCID: 0000-0002-6503-4792

1University of Extremadura, Faculty of Economics and Businnes, Badajoz, Spain
2Lisbon Polytechnic Institute, Lisbon Accounting and Business School, Lisbon, Portugal

ABSTRACT
This research analyzes the influence that the performance of GHG emissions has on the level of transparency in financial reporting. 
Content analysis of the financial statement notes allowed the level of transparency to be measured. The results suggest that the level of 
transparency in financial reporting is negatively related to the performance of GHG emissions when financial reports are prepared on the 
basis of the International Financial Reporting Standards. It was also concluded that more ‘good news’ is disclosed by companies when 
their GHG emissions’ performance reduces. This study complements previous literature about transparency in financial reporting, and 
the necessity to relate it to eco-efficiency measures to empower the decision-making process of stakeholders. The study also provides a 
reference for European accounting regulators on the behavior of companies with regard to this issue.
KEYWORDS | Greenhouse gas emissions, International Financial Reporting Standards, financial reporting, panel data.

RESUMO
Este estudo analisa a influência do comportamento das emissões de gases de efeito estufa no nível de transparência da informação 
financeira. Uma análise de conteúdo dos anexos às contas anuais das empresas permitiu medir seu nível de transparência. Os resultados 
sugerem que o nível de transparência da informação financeira está negativamente relacionado com o desempenho das emissões de 
gases de efeito estufa quando elaborado com base nas normas internacionais de relatório financeiro. Além disso, concluiu-se que essas 
empresas revelam mais "boas notícias" quando há baixo desempenho nas emissões de gases. Este estudo complementa a literatura 
anterior sobre a transparência da informação financeira e a necessidade de relacioná-la com medidas de ecoeficiência para melhorar a 
tomada de decisões dos usuários da informação. O estudo constitui igualmente uma referência para os órgãos reguladores contábeis 
europeus sobre o comportamento das empresas nesse domínio.

PALAVRAS-CHAVE | Emissões de gases de efeito estufa, norma internacional de relatório financeiro, relatório financeiro, dados em painel.

RESUMEN
Esta investigación analiza la influencia que tiene el comportamiento de las emisiones de gases de efecto invernadero (GEI) en el nivel de 
transparencia de la información financiera. El análisis del contenido de las notas de los estados financieros de las compañías permitió 
medir el nivel de transparencia. Los resultados sugieren que el nivel de transparencia de la información financiera está negativamente 
relacionado con el desempeño de las emisiones de GEI cuando los informes financieros se preparan sobre la base de las Normas 
Internacionales de Información Financiera. Además, se llegó a la conclusión de que esas empresas revelan más "buenas noticias" 
cuando se reduce el rendimiento de las emisiones de gases. Este estudio complementa la literatura anterior sobre la transparencia 
de la información financiera y la necesidad de relacionarla con las medidas de ecoeficiencia para potenciar el proceso de toma de 
decisiones de los grupos de interés. Asimismo, el estudio proporciona una referencia para los reguladores contables europeos sobre el 
comportamiento de las empresas en esta materia. 
PALABRAS CLAVE | Emisiones de gases de efecto invernadero, norma internacional de información financiera, información financiera, 
datos en panel.
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INTRODUCTION
Accounting environmental matters incorporates a two-fold type of information for stakeholders (Burritt, Schaltegger, 
& Zvezdov, 2011): on the one hand, the financial impacts induced by environmental issues, and on the other, 
the physical impacts on the environment that sometimes result in a relationship of conflict and/or dependency. 

Interest in the financial impacts of environmental matters has increased in the European Union (EU) 
following two milestones (Llena, Moneva, & Hernandez, 2007): Recommendation 2001/453 of May 30 on the 
recognition, measurement and disclosure of environmental information in annual accounts and annual reports; 
and implementation of the European Union Emission Trading Scheme (EU ETS). Both of these indicate that 
environmental behavior should be published in company accounts and/or management reports, insofar as they 
may have an influence on the financial situation. 

In the context of a cap-and-trade emissions trading scheme, the literature agrees that transactions 
should be included in financial reports (Giner-Inchausti, 2014; Lovell, Bebbington, Larrinaga, & Aguiar, 2013 
PricewaterhouseCoopers & International Emissions Trading Association, 2007; Ragan & Stagliano, 2007). The 
accounting treatment of emission allowances (EAs) and GHG emissions increased in importance with the 
development of regulated markets, such as the EU ETS, as they can have a significant economic and financial 
influence on financial statements, whether with regard to the nature of transactions, or in terms of value (Mateos 
& Bilbao, 2007; Warwick & Ng, 2012). 

Despite the much-discussed materiality of EU ETS transactions, by incorporating an accounting treatment for 
their nature, companies are enabling fair and transparent comparisons to be made between financial statements 
(Giner-Inchausti, 2014), as non-disclosure may result in a distortion of the information that is disclosed (Ragan 
& Staliano, 2007). This study argues that an eloquent aspect to consider in adopting accounting policies to 
include those transactions that reflect the companies’ participation in the EU ETS should be transparency when 
disclosing these polices (Haupt   & Ismer, 2011), in the same way that financial reporting has achieved with other 
environmental matters (Larrinaga, Carrasco, Correa, Llena, & Moneva, 2002; Ortas, Gallego-Álvarez, & Álvarez-
Etxeberria, 2015). 

Some regulators acknowledge that financial reports should incorporate information about transactions 
involving EAs and GHG emissions, which, from our point of view, would contribute towards increasing the levels 
of transparency of these reports.

Frequently discussed in the literature, but mainly with regard to voluntary reports, is the influence that 
environmental performance has on environmental disclosure (Cho & Patten, 2007; Clarkson, Li, Richardson, & 
Vasvari, 2008; Liu, Zhou, Yang, & Hoepner, 2017; Milanés-Montero & Pérez-Calderón, 2011; Patten, 2002). With 
the growing concern to include environmental matters in financial reporting, Larrinaga et al. (2002) and Llena et 
al. (2007) suggested that this is not just a response to mandatory regulation, but also to the motivation to project 
a less negative image to stakeholders. In relation with the EU ETS, this less negative image may be provided by 
measuring the performance of GHG emissions, which is suggested in this study as being an influence on the levels 
of transparency in the financial reporting of environmental matters. This research analyzes the influence that the 
GHG emissions’ performance has on the level of transparency in financial reports when they are prepared on an 
International Financial Reporting Standards basis. The analysis is developed taking into consideration the level 
of information about good and bad news that is disclosed by companies depending on their GHG emissions’ 
performance. Transparency in financial reporting is related to eco-efficiency measures given the importance of 
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this information in the decision-making processes of stakeholders. The study distinguishes itself from previous 
studies because: (1) it addresses the importance of the level of transparency for EAs and GHG emissions in 
financial reporting; (2) it relates a measure of environmental financial reporting to a measure of environmental 
performance, which is a new approach to the relationship of items that are frequently associated in the literature.

BACKGROUND AND HYPOTHESIS DEVELOPMENT

The financial reporting of EAs, GHG emissions and transparency issues

In 2005 the IASB released IFRIC 3 ‘Emission Rights’ for application after the beginning of Phase I of the EU ETS, 
but just six months later it decided to withdraw the interpretation, arguing that there had been a misinterpretation 
of the urgency of the standard. The justification for doing so, which was in line with negative advice coming 
from the European Financial Reporting Advisory Group (EFRAG), was that the prescribed accounting treatment 
created mismatches in financial statements. EFRAG and extensive previous literature (Bebbington & Larrinaga-
González, 2008; Black, 2013; Ertimur, Francis,  Gonzales & Schipper, 2017; Giner-Inchausti, 2014; Lovell et al., 
2013; MacKenzie, 2009; Steenkamp, Rahman, & Kashyap, 2011; Veith, Zimmermann, & Werner, 2009; Warwick & Ng, 
2012) had pointed out that the mismatches introduced by IFRIC 3 were mainly due to a discordant measurement of 
the assets (the EAs) and the liabilities (GHG emissions), because the EAs were measured at cost, or a revaluation 
amount, while the liability was at fair value, which would result in an artificial volatility in the reported earnings 
and would not reflect the economic reality of the companies. 

The withdrawal of IFRIC 3 was the start of an absence of international accounting regulations, with 
consequences as to the use of multiple accounting practices, as pointed out in various descriptive empirical 
studies (Ayaz, 2017; Black, 2013; Lovell, Aguiar, Bebbington, & Larrinaga-Gonzales, 2010; PWC & IETA, 2007; 
Warwick & Ng, 2012). Notwithstanding the IASB’s position, national regulatory authorities felt impelled to overcome 
the lack of guidance (Cuesta, Moneva, & Larrinaga, 2006). 

Previous literature has also concluded that there was highly frequent non-disclosure (Black, 2013; Lovell et 
al., 2010; PWC & IETA, 2007; Warwick & Ng, 2012). This may have been due to professional judgement interpreting 
transactions in a market that is based on the cap-and-trade system as being materially relevant (Busch & Hoffman, 
2001). This is due to the grandfathering system that is considered in Phases I, II and even Phase III of the EU ETS 
for allocating EAs. This system also frequently justifies the adoption of off-balance sheet policies (Criado-Jiménez, 
Fernández-Chulián, Husillos-Carqués, & Larrinaga-González, 2008), although Lovell et al. (2013), providing 
evidence of the significant materiality of EAs, undermine the grounds of this justification. 

Although there is a certain skepticism with regard to the usefulness of imposing recognition of these 
transactions (Giner-Inchausti, 2007), the multitude of approaches, including the use of off-balance sheet policies 
and non-disclosure, underlines the importance of having a common accounting treatment for obtaining transparency 
when comparing the financial reporting of EAs and GHG emissions (Giner-Inchausti, 2014; Lovell et al., 2010). In 
this respect we stress that the qualitative characteristic of relevance is not limited to materiality. It includes nature 
relevance, which is useful when revealing key disclosures, mainly in relation to environmental matters. Moreover, 
although transparency is not a principle established in the Conceptual Frameworks, Barth and Schipper (2008) 
include this perspective in their concept of financial reporting transparency. 
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With regard to company behavior in the financial disclosure of environmental matters, Llena et al. (2007) 
concluded that companies disclose less ‘bad news’, like provisions and contingencies, than ‘good news’, such 
as investments and expenses. In a context of a multitude of approaches, therefore, achieving a higher level of 
transparency for EAs that are received for free, or for the liability with regard to GHG emissions, may not require 
mandatory reporting, as it may be connected with a company’s motivation to disclose its attitude to the EU ETS 
(Adams, Coutts, & Harte, 1995). We therefore question whether the level of transparency in financial reporting that 
is imposed by national accounting standards, with a specific mandatory treatment, is significantly different from 
the level that is based on the IFRS, although the latter is recognized as a higher-quality set of financial standards. 

Based on the Wiseman index, which focuses on the financial consequences of environmental activities, 
Clarkson et al. (2008) concluded that when exposure to GHG emission controls increases, mandatory disclosures 
in annual reports and 10K forms also increase. In fact, under voluntary disclosure schemes, the relationship 
between a company’s environmental disclosure and its environmental performance has been frequently tested, 
but to our knowledge there are fewer studies into financial reporting. The next section develops the arguments 
on the influence of the GHG emissions’ performance on the level of transparency in financial reporting, which will 
serve as the basis for formulating our hypothesis.

The influence of the performance of GHG emissions on the level of transparency in 
financial reporting

The EU ETS is a market-based mechanism aimed at controlling GHG emissions and making the costs of these 
emissions visible, and this has been a controversial issue, particularly in financial reporting, as discussed in the 
previous section. Financial reporting is a way of revealing to stakeholders the regulatory and market risks that 
influence accounting-based measures of performance (Schiemann & Sakhel, 2019). 

In current literature, the level of transparency in financial reporting is frequently related to external factors 
that are imposed on companies, such as reporting regulations (Gallego-Álvarez, Martínez-Ferrero, & Cuadrado-
Ballesteros, 2016; Giner-Inchausti, 1997; Veith et al., 2009), or to company characteristics, such as their 
environmental performance under the EU ETS. Jaggi, Allini, Macchioni and Zagaria (2018) state that it is important 
for investors to evaluate company risks that are associated with their carbon performance, which underlines the 
importance of greater transparency in carbon disclosures, even in code law countries. Conceptual frameworks for 
financial reporting, which define the fundamental concepts of the IFRS, state that financial disclosure has to be 
useful for stakeholders. This is the basis for arguing that there should be some correspondence between useful 
information and the performance measures of GHG emissions, with the advantage of obtaining (observable) fair 
value, which the market mechanism attributes to both EAs and GHG emissions (Ascui & Lovell, 2012). Lovell et 
al. (2013) also provided evidence that the materiality of EAs ranges from 14% to 85% of the profit/loss before tax, 
although they recognized that there is no obvious calculation for carbon accounting. 

The disclosed accounting policies identified in the literature (Black, 2013; Lovell et al., 2010; Warwick & 
Ng, 2012) can be aggregated into two perspectives (Larrinaga et al., 2002): on one hand, companies may neglect 
aspects of the regulation that are not in their interests to report, and adopt a strategy of concealment (Criado-
Jiménez et al., 2008) by using non-disclosure or off-balance sheet policies; and on the other, companies with 
better performance measures have a motivation to disclose more information, basing on approaches that provide 
related information, thereby improving their transparency. 
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Previous literature has concluded that, in general, there is no significant association between environmental 
disclosure and environmental performance (Al-Tuwaijri, Christensen, & Hughes, 2004), although authors such as 
Qian & Schaltegger (2017) have found that a change in the level of carbon disclosure motivates an improvement 
in carbon performance. Although it was not a causal study, and we cannot relate it ‘the other way around’, we 
question if there is new evidence of improved levels of transparency motivated by behaviors with regard to GHG 
emissions. Based on the review of previous studies, we expect a lack of visibility in the performance of GHG 
emissions with respect to its level of transparency. Thus, we formulate the following non-directional hypothesis:   

H1: The level of transparency of the financial reporting of EAs and GHG emissions is not influenced by the performance 
of GHG emissions.

The following section presents our empirical research design and the methodology used for testing the 
hypothesis we formulated.

METHODOLOGY

Sample and data

As primary sources, we used national allocation plans (NAPs), annual financial statements and the European 
Commission’s website in connection with the documentation of the Union Registry. Portugal, Spain and France 
were chosen because our focus is on distinguishing the effect of GHG emissions’ performance on the level of 
transparency of financial reporting that is based on national accounting standards, which have an explicit accounting 
treatment for EAs and GHG emissions, from the full IFRS guidelines, which have no specific guidance in this respect.  
In all three countries listed companies must use IFRS when preparing and reporting their consolidated accounts.

The study period runs from 2008 to 2014, i.e., all five years of Phase II and the first two years of Phase III. 
It was not possible to compile the annual financial statements for the seven years for 88 companies, but initially 
we obtained 559 observations, an unbalanced panel. 

In this study content analysis of the year-end financial statements was used to evaluate the accounting 
policies adopted in relation to the treatment of EAs and GHG emissions (Ayaz, 2017; Black, 2013; Steenkamp et 
al., 2011; Warwick & Ng, 2012) as annual accounts are the primary source of information employed by accounting 
practices. 

Content analysis has become one of the commonest forms of data analysis used for providing descriptive 
knowledge and understanding a particular phenomenon being studied. It is often criticized, however, for its lack of 
rigor, the limited utility of its findings (Doris, Leung, Betty, & Chung, 2019), and for being an overly simple method. 
This may be the reason why this analysis process has been little discussed in literature. Unexpected difficulties 
may arise during the analysis process, however because: authors often see the beginning of the categorization 
phase as chaotic, since at that point they possess several, seemingly unconnected pieces of information; narrative 
material is generally not linear; and paragraphs from transcribed interviews may contain elements relating to 
several categories. To resolve this situation, it is necessary to be prepared to go back to the data to check the 
reliability of the categories (Elo & Kyngas, 2008).

In this research, using this analysis technique we were able to assess individual accounting policies for 
recognizing and measuring EAs and GHG emissions as disaggregated, since it was believed that this would answer 

https://philpapers.org/s/Doris Y. Leung
https://philpapers.org/s/Betty P. M. Chung
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some fundamental questions. These accounting policies are summarized by Elfrink and Ellison (2009) and EFRAG 
(2012, 2013) as those that, until now, have been discussed by academics, European national regulators and 
companies that are active participants in the EU ETS. Without this extensive analysis of the content of the Notes 
presented in the complete set of financial statements, an appropriate level of transparency could not have been 
achieved.

Information on GHG emissions was obtained from the website of the Union Registry, the most reliable source 
of data on allocated and verified GHG emissions (Yu, 2013). The report, Verified Emissions for 2014, was used 
to identify the historical data for each operator/year since 2008, which we added to the respective company/
year in accordance with the practices in literature (Ertimur et al., 2017). The final composition of the sample is 
an unbalanced panel of 85 companies: 540 observations, 352 for IFRS-based financial reporting, and 188 for 
reporting based on national standards.

Variables

The disclosure indices (IDs) are self-constructed, based on the content analysis of annual financial statements; 
GHG emissions were retrieved from the Verified Emissions Report for 2014, and financial and economic data were 
taken from annual financial statements and/or the Amadeus database. Exhibit 1 describes the variables, their 
respective measurements and the sources.

Dependent variables

To measure the level of transparency of the financial reporting of EAs and GHG emissions, the indices constructed 
are frequently used to reflect on aspects related to environmental activities (Liu et al., 2017; Matsumura, Prakash, 
& Vera-Muñoz, 2014; Patten, 2002; Steenkamp et al., 2011). 

Disclosure indices are the sum of the answers to the questions posed in the literature review, supported 
by the accounting policies prescribed by national regulators in Portugal, Spain and France (Black, 2013; Lovell et 
al., 2010; Warwick & Ng, 2012). For this work, content analysis of the Notes was fundamental, as it allowed us to 
identify individual accounting policies for EAs and GHG emissions, which we compiled in eight items of recognition 
and measurement: I1 Initial recognition of assigned EAs; I2 Counterpart of initial recognition of assigned EAs; I3 
Initial measurement of EAs; I4 Subsequent measurement of EAs; I5 Recognition of GHG emissions; I6 Measurement 
of GHG emissions; I7 Recognition of over-allocated GHG emissions; and I8 Acknowledgement of EAs acquired to 
cover GHG emissions over the cap. Each of these eight items was transformed into a dummy variable that takes 
the value 1 if any categorical information was disclosed, and 0 in cases of non-disclosure, or the disclosure of 
off-balance sheet policies. These last categories are assumed to be a way of reducing the levels of transparency 
in the financial reporting of EAs and GHG emissions. The ID is the sum of the eight dummy variables (I1 to I8), 
and a variable that takes the value 0 if no accounting policy was disclosed, and the value 8 if all were identified 
in the Notes.

In order to distinguish the level of transparency between IFRS and national GAAPs (general accounting 
plans), two further indices were formulated: ID.IFRS that takes the value 0 if none of the eight items were disclosed 
on the IFRS basis, and 8 if all of them were; and ID.NGAAP that takes the value 0 if none of the eight items were 
disclosed using national GAAPs, and 8 if all of them were. 
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Exhibit 1. Variable definitions

Variable Type Description Measurement Source

ID

Dependent variable
(Level of Transparency)

Disclosure index

Takes values from 0 to 8
(is the sum of dummy 
variables I1 to I8)

Notes 

(Annual Financial 
Statements)

ID.IFRS Disclosure index on an 
IFRS basis

ID.NGAAP Disclosure index on a 
national GAAP basis

ID.EA

Dependent variable
(Level of Transparency 

– Good news vs Bad 
news)

Disclosure index of 
good news 

Takes the values from 
0 to 4
(is the sum of I1 to I4 for 
EAs, or I5 to I8 for GHG 
emissions)

ID.eGHG Disclosure index of bad 
news

ID.IFRS.EA Disclosure index of 
good news in the IFRS 

ID.IFRS.eGHG Disclosure index of bad 
news in the IFRS

ID.NGAAP.EA
Disclosure index of 
good news in national 
GAAP 

ID.NGAAP.eGHG Disclosure index of bad 
news in national GAAP

GHGeP Explanatory variable GHG emissions’ 
performance

Ratio Net Sales to GHG 
emissions (in € by 
metric ton)

Annual Financial 
Statements / Amadeus 
database + Verified 
Emissions Report for 
2014

Size

Control variables

Size of the company Logarithm of total 
assets (in €)

Annual Financial 
Statements / Amadeus 
database

ROA Return on Assets Ratio EBIT to Total 
Assets (in €)

ROE Return on Equity Ratio Net Income to 
Owners’ Equity (in €)

ROS Return on Sales Ratio net Sales to Total 
Assets (in €)

DebtE Debt to Equity ratio Ratio Total Debt to 
Owners’ Equity (in €)

DebtTA Debt to Assets ratio Ratio Total Debt to Total 
Assets (in €)

Audit
Presence of auditor’s 
report in annual 
financial statements

Dummy variable: takes 
the value 1 if the annual 
accounts contain an 
auditor’s report, and 0 
otherwise

Annual Financial 
Statements
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The level of transparency of EAs and GHG emissions is also assessed by way of 'good news' and 'bad 
news': ID.EA related to EAs (I1 to I4) is seen as 'good news'; and ID.eGHG related to GHG emissions (I5 to I8) is 
seen as 'bad news'. Another four new dependent variables were generated in order to differentiate the levels 
of transparency of 'good news' and 'bad news' with regard to each financial reporting basis – IFRS and national 
GAAP: ID.IFRS.EA, ID.IFRS.eGHG, ID.NGAAP.EA, ID.NGAAP.eGHG, take the value 0 if none of the four items were 
disclosed, and 4 if all of them were.

Independent variables: Treatment and control variables

The ratio between net sales and GHG emissions (value of sales for each unit of GHG emissions) was used 
as a measure of the performance of GHG emissions. Ehrenfeld (2005) calls it a measure of eco-efficiency 
because it is the ratio of an economic value added to an environmental impact measure. Previous literature 
(Busch & Hoffman, 2011; Clarkson, Li, Pinnuck, & Richardson, 2015; Qian & Schaltegger, 2017) uses carbon 
intensity, the inverted ratio of GHG emissions’ performance (GHG emissions to economic value added), 
which is recognized as an eco-intensity measure (Ehrenfeld, 2005). The GHG emissions’ performance ratio 
was transformed into a logarithm to avoid skewed parameters in accordance with previous literature (Busch 
& Hoffman, 2011)

With regard to control variables, we expect that size, profitability, financial risk and external supervision are 
good for controlling the level of transparency, since they represent the characteristics of the company that are often 
used as an explanatory factor of disclosure (Gallego-Álvarez et al., 2016; Giner-Inchausti, 1997; Veith et al., 2009).

Company size is considered to be a positive influence on the disclosure of information, since it emphasizes 
that large firms are politically more sensitive and face pressures that smaller entities do not. Clarkson et al. (2008), 
Prado-Lorenzo, Rodríguez-Domínguez, Gallego-Álvarez and García-Sánchez (2009), Matsumura et al. (2014), Luo, 
Lang and Tang (2012) conclude that large companies disclose more information related to their GHG emissions. 
There are several measures to proxy size and we chose the logarithm of total assets, as did Giner-Inchausti (1997) 
and Gallego-Álvarez et al. (2016).

Profitability measures were often used by previous literature, because companies that perform better can be 
more transparent about their internal activities, and so profitable entities are expected to present more disclosures 
to justify their good performance (Roberts, 1992). Several studies simultaneously use return on assets (ROA) 
and return on equity (ROE) to control for profitability, as ROA reflects operating performance and ROE financial 
performance (Giner-Inchausti, 1997; Prado-Lorenzo et al., 2009; Qiu, Shaukat, & Tharyan, 2016). Return on sales 
(ROS) was used because it represents a short-term return (Liu et al., 2017). 

Leverage ratios are used to inform about default risks that may lead to investment and financing being 
avoided. They are often used as a covenant, which encourages managers to adopt accounting policies that avoid 
an inconvenient outcome (Connors & Gao, 2011; Prado-Lorenzo et al., 2009). Several other measures are also 
used in the literature, two of which were included in this study: the ratio of debt to equity (Gallego-Álvarez et al., 
2016; Ortas et al., 2015; Prado-Lorenzo et al., 2009), and the ratio of debt to assets (Busch & Hoffman, 2011; Luo 
et al., 2012). 

A report by an independent auditor certifies the reliability and relevance of accounting practices related to 
EAs and GHG emissions, thus lending greater credibility to the financial statements (Dechow, Ge, & Schrand, 2010). 
The presentation of an external auditor’s report is expected to have a positive impact on levels of transparency. 
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The Audit variable is a dichotomous variable that takes the value 1 if the annual report incorporates the auditor's 
report, and 0 if it does not.

Model and econometric analysis

Our econometric model is different from previous literature in that it tries to assess what drives a company to 
disclose more financial information on exposure to EU ETS transactions. While we cannot directly represent the 
company’s unobservable strategy, we can estimate the following relationship: 

LevelTransparencyit = ∫(GHG emissions performance, control variables)it

Equation 1 was designed to verify the influence of GHG emissions’ performance on the level of transparency 
of financial reporting. 

LTit = β0 + β1 NTit-1 + β2 GEEeDit + øX it+ εit                                                            (1)

Where: 
 – i and t are respectively company and year; 

 – LT represents the measures for the level of transparency: ID, ID.IFRS, ID.NGAAP, ID.EA, ID.eGHG, ID.IFRS.
EA, ID.IFRS.eGHG, ID.NGAAP.EA, ID.NGAAP.eGHG; 

 – GHGeP is the logarithm of the ratio of net sales to GHG emissions; 

 – X corresponds to the control variables: Size is the logarithm of total assets; Profitability: ROA, ROE and 
ROS; Leverage: debt-to-equity ratio and debt-to-total assets ratio; Audit is a dummy variable for the 
presence of an independent auditor’s report; 

 – ε is the error term. 

To test Equation 1, we employed a regression technique using panel data, which enables us to assess the 
transparency of the financial reporting over the periods, by analyzing observations from several consecutive years 
for the same sample companies. Dynamic models have two main advantages (Pindado & Requejo, 2015): they 
control for unobserved heterogeneity, i.e., individual effects, such as the management’s professional judgement 
about financial reporting, the levels of transparency in the reports, or awareness of GHG emissions; and they help 
mitigate the endogeneity problem that occurs when the error term is correlated with any of the instrumental variables. 
The estimator chosen was the Generalized Method of Moments (GMM) system, according to the model developed 
by Arellano and Bover (1995) that has been applied in previous literature (Abrell  , Ndoye, Zachmann, 2011; Yu, 
2013). Despite the scarce literature on the relationship in question, we are conscious of the causal relationships 
in the proposed model. In this sense, endogeneity was addressed by using instrumental variables, which are 
more commonly expressed as delays of the endogenous variables (Labra & Torrecillas, 2014). As usual in GMM 
literature, we introduced the first lag of the dependent variable as a regressor, and the lags of the explanatory and 
control variables as instruments. These lagged values are natural candidates for valid instruments because we 
can prove them to be uncorrelated with the error term when deriving the estimator. They also contain information 
on the current value of the variable as there is frequently a delay between the decision made by individuals and 
its actual realization (Labra & Torrecillas, 2014). Arellano and Bond (1991) argue that using more instruments is 
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a way of increasing efficiency, which Pindado and Requejo (2014) conclude to be an adequate strategy for short 
periods of time. Explanatory and control variables are considered to be endogenous variables. In order to control 
the heteroscedasticity of the panels we included the robustness option to determine the standard deviation in 
the model, as suggested by Windjmeier (2005).

RESULTS
Summary statistics are evidence that the level of transparency increased in the case of national GAAPs and 
decreased for the IFRS basis (see Table 1).

Table 1. Summary statistics and correlation matrix

Variable Obs. Mean Std. Dev. Min. Max.

ID 540 5,0037 2,8875 0 8

ID.IFRS 352 4,7585 3,0450 0 8

ID.NGAAP 188 5,4628 2,5107 0 8

ID.EA 540 2,8000 1,6268 0 4

ID.eGHG 540 2,2037 1,4682 0 4

ID.IFRS.EA 352 2,6392 1,7040 0 4

ID.IFRS.eGHG 352 2,1193 1,5238 0 4

ID.NGAAP.EA 188 3,1011 1,4275 0 4

ID.NGAAP.eGHG 188 2,3617 1,3472 0 4

GHGeP 540 7,4819 2,1174 3,1761 14,4616

Size 540 19,5453 1,9484 14,4998 24,5375

ROA 540 0,0517 0,1197 -1,2022 0,5791

ROE 540 0,1021 0,3392 -2,8407 4,0087

ROS 540 0,8227 0,5136 0,0082 3,0855

DebtE 540 1,7876 3,2518 -28,0376 33,1463

DebtA 540 0,5549 0,2765 -1,1387 1,5476

Audit 540 0,8407 0,3663 0 1
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The correlation matrix shows that a higher measure of GHG emissions’ performance is negatively associated 
with levels of transparency, although the coefficient indicates that the reduction is not significant, as we expected 
because of the materiality issues mentioned above (See Table 2 ).

Table 2.  Spearman’s correlation matrix

1) 2) 3) 4) 5) 6) 7) 8) 9) 10) 11) 12) 13) 14) 15) 16) 17)

1) 
IE

1

2)
ID.IFRS

0.8417* 1

3) 
ID.NGAAP

0.9526* 0.6839* 1

4) 
ID.EA

10.000 0.9056* 0.9608* 1

5) 
ID.eGHG

0.9056* 1.0000* 0.7923* 0.9056* 1

6) 
ID.IFRS.EA

0.9608* 0.7923* 1.0000* 0.9608* 0.7923* 1

7) 
ID.IFRS.
eGHG

10.000 0.6121* 0.9440* -- -- -- 1

8) 
ID.NGAAP.

EA
0.6121* 1.0000* 0.3698* -- -- -- 0.6121* 1

9) 
ID.NGAAP.

eGHG
0.9440* 0.3698* 1.0000* -- -- -- 0.9440* 0.3698* 1

10) 
GHGeP

-0.1940* -0.1135* -0.2089* -0.1998* -0.1202** -0.2179* -0.2524* -0.1058 -0.2200* 1

11) 
Size

-0.0367 -0.0589 -0.0221 0.0213 0.0717 -0.0002 -0.2123* -0.2931* -0.1130 -0.1744* 1

12) 
ROA

0.1671* 0.1040** 0.1728* 0.2560* 0.2004* 0.2701* 0.0049 -0.1222*** -0.0054 0.3658* -0.0704 1

13) 
ROE

0.1098** 0.0228 0.1300* 0.1663* 0.1186** 0.1730* 0.0060 -0.2067* 0.0536 0.2240* -0.0444 0.6963* 1

14) 
ROS

0.1427* 0.1482* 0.1390* 0.1918* 0.1901* 0.1787* 0.0069 -0.0222 0.0466 -0.0602 -0.2407* 0.1111* -0.0074 1

15) 
DebtE

-0.0268 -0.1252* 0.0218 -0.0049 -0.0898* 0.0127 -0.1104 -0.1970* 0.0180 -0.0815*** 0.0963** -0.1296* 0.0185 -0.1259* 1

16) 
DebtA

-0.1036** -0.2050* -0.0502 -0.1323** -0.2189* -0.1105** -0.0762 -0.1722** 0.0541 -0.1319* 0.1111* -0.1963* 0.0519 -0.1111* 0.8889* 1

17) 
Audit

0.1102** 0.0613 0.1489* -0.0383 0.0174 -0.0262 0.4243* 0.1715** 0.4783* 0.1389* 0.0859** -0.0859** -0.0573 -0.1718* -0.1074**-0.0644 1
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The correlation is higher for levels of disclosure based on national standards, although the index of ‘good’ 
news is not statistically significant. Size is negatively correlated with levels of transparency, excluding those 
based on IFRS, but only significant when national GAAPs are applied. The profitability variables are positively 
correlated with the levels of transparency in IFRS, and negatively correlated with the level of transparency for 

‘good’ news in national GAAPs. Leverage ratios present negative statistically significant correlations with the level 
of transparency of EAs, in both IFRS and national GAAPs. Having an auditor’s report is positively correlated with 
the levels of transparency in national GAAPs, and is stronger for the transparency of ‘bad’ news. The performance 
of GHG emissions is positively correlated with ROA, ROE and an auditor’s report, and negatively correlated with 
size and leverage (see Table 2).

Tables 2 to 4 show the results for Equation 1. We would point out that adopting off-balance sheet policies 
was considered equivalent to nondisclosure, as they reduce the level of transparency in the financial report. The 
total number of observations reduces because of the introduction into the model of the dependent variable with 
the delay of a period as an explanatory variable.

There is no evidence in the model specification tests of first and second order autocorrelation in the errors 
of the first difference (ɱ1 and ɱ2), but model 3 in Table 4 is cause for concern as the p-value is at the 10% level. 
Hansen tests suggest that the instruments are valid, but in Table 6 models 1 and 2 show signs of over-identification, 
as the p-values of Hansen are 0,734 and 0,803, respectively. The number of instruments used is high for the 
number of observations, but as it does not exceed the number of groups the models remain valid, although it 
is weaker. Wald tests provide acceptable results for the joint significance of the explanatory variables, but not 
efficient results for the control variables. Time dummies are not jointly significant, as we expected considering 
the consistency necessary in accounting policies in order to achieve comparability.

Table 3 suggests that the effect of the GHG emissions’ performance on the transparency level of financial 
reporting is negative and statistically significant, i.e., companies disclose fewer accounting policies with regard 
to GHG emissions when the performance of their emissions improves.

Table 3. Results for the level of transparency – IFRS and national GAAP

(1) ID (2) ID.EA (3) ID.eGHG

Coef. Std. Er. Coef. Std. Er. Coef. Std. Er.

DepVar t-1 0.2655** 0.1043 0.3003* 0.0883 0.3123*** 0.1708

GHGeP -0.3643*** 0.2059 -0.0858 0.0982 -0.2263*** 0.1334

Size 0.6457 0.5301 0.4704** 0.2029 0.1942 0.3439

ROA 0.0791 0.1762 0.0404 0.0962 0.0423 0.0839

ROE -0.2126 0.1484 -0.1297 0.0832 -0.0311 0.0893

ROS 0.5016*** 0.2589 0.2062 0.1474 0.1292 0.1574

DebtE 0.3523 0.3266 0.2648 0.2040 0.1902 0.1670

DebtA -0.2685 0.3834 -0.1793 0.2540 -0.1487 0.2081

Audit 2.7846** 1.3441 1.6633** 0.6688 0.8996 0.7069

_cons 2.0628 1.4832 -- -- 1.7351*** 0.9506

i.Year Yes(1) Yes(1) Yes(1)

Continue
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(1) ID (2) ID.EA (3) ID.eGHG

Coef. Std. Er. Coef. Std. Er. Coef. Std. Er.

N.obs / 
N.groups

453/85 453/85 453/85

N instruments 56 56 54

F statistic 4.19* 90.05* 2.14*

ɱ1 0.034 0.018 0.036

ɱ2 0.882 0.507 0.236

Hansen J 
statistic

chi2(39)=43.48
Prob>chi2= 0.286

chi2(39)=42.56
Prob>chi2= 0.320

chi2(37)=42.56
Prob>chi2= 0.164

z1 F(2.84) = 7.91* F(2.84) = 6.13* F(2.84) = 5.81*

z2 F(7.84) =2.50** F(7.84) =5.05* F(7.84) =0.87

z3 F(5.84) = 0.20 F(6.84) = 0.67 F(6.84) = 1.16

Table 4 confirms that the level of disclosure reduces when the GHG emissions’ performance increases, 
whether with regard to EAs or GHG emissions. Model 2 also suggests that it is larger entities that, all things being 
equal, reduce the level of transparency in the financial reporting of their EAs under IFRS.

Table 4. Results for the level of disclosure in IFRS

(1) ID.IFRS (2) ID.IFRS.EA (3) ID.IFRS.eGHG

Coef. Std. Err. Coef. Std. Err. Coef. Std. Err.

DepVar t-1 0.1936 0.1665 0.5889* 0.1786 0.3339 0.2158

GHGeP -0.4338*** 0.2465 -0.2074* 0.0761 -0.1346*** 0.0756

Size -0.0929 0.5329 0.3217*** 0.1836 -0.3111 0.2026

ROA 0.1217 0.3077 0.0489 0.0644 0.0414 0.0638

ROE 0.0761 0.2393 0.0342 0.0860 0.0646 0.0772

ROS -0.0952 0.4520 -0.0200 0.0769 -0.0637 0.0867

DebtE 0.5209 0.4289 0.0519 0.1625 0.1216 0.1510

DebtA -0.5422*** 0.3069 -0.0220 0.1785 -0.0799 0.1611

Audit -0.8406 1.1412 0.2052 0.2230 -0.4594 0.6386

_cons -- 1.5732*** 0.8551 --

i.Year Yes(1) Yes(1) Yes

N obs / N 
groups

296/55 296/55 296/55

N instr. 52 36 36

F statistic 34.16* 3.26* 21.36*

Table 3. Results for the level of transparency – IFRS and national GAAP

Continue

Concludes
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(1) ID.IFRS (2) ID.IFRS.EA (3) ID.IFRS.eGHG

Coef. Std. Err. Coef. Std. Err. Coef. Std. Err.

ɱ1 0.076 0.022 0.082

ɱ2 0.476 0.270 0.100

Hansen J 
statistic

chi2(35)=29.42
Prob>chi2= 0.734

chi2(19)=13.67
Prob>chi2= 0.803

chi2(19)=17.62
Prob>chi2= 0.548

z1 F(2.54) = 3.25**
F(2.54) = 
10.50*

F(2.54) = 
4.50**

z2 F(7.54) =0.71 F(7.54) =0.90 F(7.54) = 0.73

z3 F(6.54) =1.322 F(6.54) = 0.99
F(6.54) = 
2.96**

Table 5 suggests that there is no statistically significant influence of the GHG emissions’ performance on 
the levels of transparency in financial reporting when these are based on mandatory accounting standards. A 
relationship was found between ROA and ROE and the national accounting-based levels of transparency of GHG 
emissions. The levels of transparency in national GAAPs are also positively influenced by the presence of an 
external auditor’s report.

Table 5. Results for the level of disclosure in national GAAPs

(1) ID.NGAAP (2) ID.NatGAAP.EA (3)ID.NGAAP.eGHG

Coef. Std. Err. Coef. Std. Err. Coef. Std. Err.

DepVar t-1 0.5888* 0.1989 0.7207* 0.1826 0.7700* 0.1844

GHGeP -0.0725 0.2865 0.0168 0.1221 -0.0688 0.1158

Size 0.3506 0.5868 0.1278 0.2745 0.1454 0.1531

ROA 0.3478*** 0.1779 0.0919 0.2243 0.3647** 0.1338

ROE -0.4269*** 0.2170 -0.0382 0.2037 -0.4509* 0.1356

ROS 0.1300 0.4087 0.1332 0.2627 -0.0772 0.1424

DebtE 0.5801 0.7682 0.2963 0.5342 0.3178 0.2405

DebtA -0.3738 0.8781 -0.3692 0.5503 -0.1754 0.2916

Audit 3.2818* 1.0177 1.3729*** 0.7905 1.1530* 0.4060

_cons -0.8177 1.3353 -- -0.0321 0.9500

i.Year Yes(1) Yes(1) Yes(1)

N obs/ N 
groups

157/30 157/30 157/30

N instruments 27 27 27

F statistic 63.54* 132.39* 63.01*

Table 4. Results for the level of disclosure in IFRS Concludes

Continue
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(1) ID.NGAAP (2) ID.NatGAAP.EA (3)ID.NGAAP.eGHG

Coef. Std. Err. Coef. Std. Err. Coef. Std. Err.

ɱ1 0.043 0.106 0.029

ɱ2 0.187 0.425 0.859

Hansen J 
statistic

chi2(11)=14.68
Prob>chi2= 0.197

chi2(10)=15.39
Prob>chi2= 0.118

chi2(11)=11.74
Prob>chi2= 0.384

z1
F(2.29) = 
4.60**

F(2.29) = 7.79*
F(2.29) = 
14.83*

z2 F(7.29) = 7.49* F(7.29) = 0.89 F(7.29) = 6.82*

z3 F(5.29) = 0.80 F(6.29) = 0.52 F(5.29) = 1.32

By using a model that controls for endogeneity and considers a weight matrix that is heteroscedastic, the 
relational level between transparency and the GHG emissions’ performance is verified mainly for the transparency 
of GHG emission policies. We also concluded that an increased eco-efficiency measure of GHG emissions reduces 
the levels of transparency in IFRS, i.e., an accounting regulation that does not have a specific accounting treatment, 
but is recognized as being of high quality (Barth & Schipper, 2008).

Evidence also showed that the level of transparency related to EAs increases in the presence of a lower 
eco-efficiency. This is evidence that in cases in which GHG emissions are more intense, the completeness of 
financial reporting is improved by providing ‘good news’. Hence, as Luo et al. (2012) and Gallego-Álvarez et al. 
(2016) argued, by using accounting companies can present a more positive light with regard to their GHG emission 
practices, especially in countries where companies are subjected to market trading. The relationship between 
the GHG emissions’ performance and the levels of transparency in financial reporting, however, should be more 
visible, since the purpose of a market instrument is precisely to force companies to include the ‘cost of polluting’ 
in their financial reports, and to allocate a value to it (Ascui & Lovell, 2012). The lack of regulations from the IASB 
seems to be allowing company financial reporting to manage the impression of the performance of their GHG 
emissions, by reporting more EA policies when GHG emissions are more intense. 

On the other hand, accounting regulation has been a factor that is often mentioned as leading to an increase 
in disclosure and is a guarantee of the information needed by stakeholders (Giner-Inchausti, 1997, 2014). We 
were unable to provide empirical evidence for this because national GAAPs do not distinguish the role of GHG e   

missions’ performance in transparency levels. Veith et al. (2009) also argued about the decision-usefulness    of 
gross approaches, which are the nature of prescribed national financial reporting. 

The transparency of the GHG emissions’ performance questions the financial disclosure that reflects the 
economic substance of the transactions and provides some comparability, as better performances reduce IFRS-
based disclosure. However, because of the reduced coefficient we agree with Freedman and Jaggi (2011) that the 
results do not realistically reflect the amount of GHG emissions, which should affect the levels of transparency in 
financial reporting. Greater GHG emissions should lead to an increase in general financial transparency, which we 
also did not asses  s. As such, clearer guidance is needed to empower stakeholders with more visible information 
on exposure to EU ETS. 

Table 5. Results for the level of disclosure in national GAAPs Concludes
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CONCLUSIONS
This study aims to provide evidence of the influence of the performance of GHG emissions on the level of transparency 
in financial reporting. There are few such studies, because data on the subject are difficult to obtain and relate. 
This is true for both financial data, since the accounting treatment of EAs and GHG emissions requires an analysis 
of qualitative financial information, and the quantitative data in the GHG emissions figures that are self-reported. 
This is a critical question as it is fundamental for analyzing the financial reporting response of all polluters, and 
not just high pollution emitters, because market mechanisms are specifically for the purpose of making pollution 
effects observable; transparency in financial reporting may be the solution to this. This research highlighted the 
focus on transparency in financial reporting that should include the underlying economics of EU ETS transactions 
and, therefore, reflect the eco-efficient measurement of the performance of GHG emissions. The findings support 
the fact that the performance of GHG emissions is negatively related to the levels of transparency in IFRS-based 
financial reporting. We were also able to verify that IFRS companies, with no specific principles to apply to these 
matters, choose to disclose ‘good news’ related to EAs when their GHG emissions’ performance reduces. We also 
suggest that the levels of transparency in financial reporting are differently influenced by the GHG emissions’ 
performance when the presentation basis of financial statements incorporates a specific accounting treatment. 
It was not possible, however, to provide empirical evidence for this, which raises doubts as to whether the gross 
approach adopted by national regulators is internalizing GHG emission costs as the EU ETS intended. As a result,, 
this line of study will need to be continued in the future.

A note of caution is needed because of the inherent limitations of the study. The use of content analysis may 
result in bias, since it is sometimes necessary to make subjective judgements, which was true when assessing 
the levels of transparency and for cross-referencing the verified emissions’ file with the reporting entity. We also 
acknowledge that the use of all the companies listed in the NPA with available annual financial statements may 
potentially include information that is lacking in materiality, which increases the adoption of non-disclosure and 
non-recognition policies. 

Despite the above limitations, the GHG emissions’ performance and regulatory requirements seem to be the 
only way of achieving more transparent financial reporting and improving pollution disclosure. This highlights the 
discrepancies between applying a standard with specific principles for EU ETS transactions, which is of interest 
to those responsible for preparing financial reports, such as regulators, managers and accountants. It is also of 
interest to those that have an interest in the completeness of financial reporting, which underlies the importance 
of the economics of the transactions.
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