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Abstract 
 
There has been a continuous and controversial debate about the relationship between carbon performance, carbon disclosure, and economic 
performance. This study investigates whether corporate economic performance is influenced by carbon performance and disclosure and 
whether carbon (media) legitimacy mediates such relationships. This study provides a broader understanding of the relationship between 
carbon performance, disclosure, and economic performance by investigating the mediating role of carbon (media) legitimacy, and offers 
further evidence from the UK context. Based on a balanced panel data of 95 UK firms between 2009 and 2014 (amounting to 475 obser-
vations in total) and using path analysis, we find that improving the company’s carbon performance is not financed by shareholders, and 
carbon (media) legitimacy as an intangible asset enhances the economic performance of the firm. We also find that while carbon disclosure 
does not directly improve economic performance, it indirectly does so via carbon (media) legitimacy. Finally, the results show while carbon 
performance is not reflected in carbon (media) legitimacy, carbon disclosure as a legitimizing tool strongly enhances carbon (media) legit-
imacy. Overall, our results suggest that voluntary carbon disclosure, regardless of the firm’s underlying carbon performance, is an effective 
tool to manage corporate (media) legitimacy, and subsequently improve economic performance. Thus, voluntary carbon disclosure in the 
UK may hinder future improvements in a firm’s carbon performance. 
 
Keywords: Carbon Performance; Carbon Disclosure; Carbon (Media) Legitimacy; Economic Performance; Legitimacy Theory. 

 

1. Introduction 

Social and political concerns have been raised regarding carbon footprint-related issues over the past decade, which were reflected in the 
introduction of carbon tax and carbon offset schemes, growth in emissions trading, voluntary initiatives such as Carbon Disclosure Project, 
and so forth (Hrasky, 2011). Stakeholders (e.g. customers/clients, investors, governments, etc.) are also increasingly pressurizing firms to 
manage/monitor and disclose their carbon emissions. In response to such pressures, corporations are trying to reduce their emissions, 
develop different strategies, and take varied actions such as voluntary carbon disclosure (Li et al., 2018). However, companies showed 
slow responses with effective action. ‘Many firms are failing to reduce their absolute greenhouse gas emissions, which contribute to climate 
change’ (Slawinski et al., 2015, p. 253). This may indicate that companies are not inclined to engage in climate change mitigation due to 
the belief that it does not pay to be green. However, the negative effect of poor carbon performance on the share price has been evident in 
many cases.  
In this study, we investigate how corporate economic performance is affected by carbon performance and carbon disclosure, and how 
carbon (media)1 legitimacy mediates such a relationship. We argue that not only carbon performance and disclosure may directly affect 
firm’s economic performance, but also they may indirectly do so through enhancing carbon legitimacy. Prior studies asserted that 
environmental legitimacy can be a key informal driver of carbon disclosure (Hrasky, 2011; Luo et al., 2012). However, researchers 
investigating this relationship (see, Li et al., 2018) have not considered the potential reverse association between carbon disclosure (or 
performance) and carbon legitimacy. This relationship merits attention because, from a resource-based view perspective, legitimacy as a 
valuable intangible asset can enhance firms’ economic performance. The key concern is that if companies enhance their legitimacy and 
subsequently economic performance via voluntary carbon disclosure regardless of their underlying carbon performance, they might have 
less incentive to improve their underlying carbon performance in the future. As such, voluntary disclosure might be used in a superficial 
manner (Cho et al., 2012), and may hinder future improvements in corporate carbon performance. Hence, investigating the mediating role 

 
1 We view carbon legitimacy to be grounded in the public media role in constructing social perception (Aerts and Cormier, 2009). According to Aerts and 

Cormier (2009, p.3) ‘as institutional intermediaries specializing in disseminating information about organizations or in evaluating their outputs, public 
media play an important role in legitimation processes’. 
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of carbon legitimacy in the relationship between carbon performance, disclosure and economic performance within a single inclusive model 
becomes pivotal to address such concern. 
In this study, we build on legitimacy theory. Legitimacy theory assumes that companies may be motivated to employ voluntary disclosures 
as a legitimation strategy to gain, maintain and/or repair corporate legitimacy. The resource-based view of legitimacy assumes that 
companies with more engagement in carbon and climate change activities are likely to enjoy better legitimacy and subsequently better 
economic performance. This is due to legitimacy being a strategic resource, which helps companies to avert sanctions/punishments resulting 
from a decrease in customer base, and/or limited labor and/or access to capital resources from society (Deegan and Unerman, 2011). 
Moreover, corporate legitimacy is characterized as an intangible asset, which possibly offers organizations a competitive advantage that 
could lead to improved profitability. The application of this theoretical perspective to the carbon context can help in exploring not only the 
pairwise relation between carbon performance, disclosure, and economic performance (as examined by the existing accounting literature), 
but also the multilateral relations by looking at the role of carbon legitimacy in this important context.  
To achieve our aim, a sample of 95 UK companies from FTSE350, which consistently reported their carbon emission to CDP2 from 2009 
to 2014 (total of 475 observations) were selected. The start of this period witnessed a rise in the concerns about climate change, and 
managers began to realize the urgency of managing climate change as carbon management activities/innovation were encouraged by 
introducing market incentive schemes (e.g. European Union ETS) (Hörisch, 2013). The CDP is argued to be the largest database of carbon 
emissions data (Green and Zhou, 2013), which provides consistent carbon information for all participating firms (Luo and Tang, 2014) due 
to the existence of a set of norms to be followed (Datt et al., 2019). The UK represents an interesting context for our study because it is 
seen as a leading country in tackling climate change and global warming. The UK government has consistently developed various schemes 
and acts as a way to promote environmentally friendly strategies (Abdel-Maksoud et al., 2020). As such, FTSE100 companies have in-
creasingly engaged in actions to reduce GHG emissions (Okereke, 2007). In addition, the extent of implementing corporate social respon-
sibility reports (CSR) has increased since 2013, which shows an obligation to report emissions by companies listed on the London Stock 
Exchange (KPMG, 2013). Nevertheless, the heart of the issue is argued to be not addressed by UK companies and government policies 
(Luo and Tang, 2014). The level of emissions reduction strategies implementation is argued to be low and largely differs among sectors in 
the UK (Renukappa et al., 2013). Companies listed on FTSE350, as the biggest polluters in the UK, have shown commitment toward 
carbon transparency and carbon reduction by, for instance, participating in the Carbon Disclosure Project (CDP) survey every year. 
However, they are still argued to be far from achieving a real reduction in carbon emissions (Luo and Tang, 2014).  
Our findings show that improving the company's carbon performance is not financed by shareholders, and carbon (media) legitimacy as 
an intangible asset enhances the economic performance of the firm. They also report that voluntary carbon disclosure can be an effective 
tool to manage corporate (media) legitimacy. Overall, our results suggest that voluntary carbon disclosure, regardless of its quality and 
firm’s underlying carbon performance, enhances economic performance via carbon (media) legitimacy. Such results, which may not be 
considered good news for proponents of climate change, imply that voluntary carbon disclosure may hinder future improvement in a firm's 
carbon performance. 
Our study has two key contributions. First, it extends prior empirical research via investigating the indirect effect of carbon performance 
and carbon disclosure on economic performance via carbon (media) legitimacy. Accounting researchers examined the pairwise/direct 
relation between carbon performance and financial performance (Busch and Hoffmann, 2011; Delmas and Nairn-Birch, 2011; Iwata and 
Okada, 2011; Hatakeda et al., 2012; Wang et al., 2014; Rokhmawati et al., 2015; Liu et al., 2016; Rokhmawati and Gunardi, 2017), carbon 
disclosure and financial performance (Kim and Lyon, 2011; Matsumura et al., 2014; Saka and Oshika, 2014; Lee et al., 2015;), and carbon 
disclosure and carbon performance (Hassan and Kouhy, 2014; Luo and Tang, 2014; Giannarakis et al., 2017;). Despite the limited number 
of studies addressing the association between those constructs in the academic literature (Liu et al., 2016), no study has addressed both 
direct and indirect relationships (via carbon (media) legitimacy) between these constructs within a single inclusive model. Second, our 
study uses the UK as a context. Although a very limited number of studies focused on climate change in the UK context (see, Renukappa 
et al., 2013; Giannarakis et al., 2017; Haque, 2017), to our knowledge, no prior studies addressing the relationships between carbon 
performance, carbon disclosure, and economic performance used the UK as a context.  
The remainder of this paper is organized as follows. Section 2 defines the conceptual framework and develops the hypotheses of this study. 
Section 3 illustrates the research design, sample, and variables’ measurement. Section 4 presents the results and further analyses. Discussion 
and conclusion are presented in the last section of this paper.  

2. Conceptual framework and hypotheses development 

2.1. Carbon performance and economic performance 

Financial consequences of environmental performance have been investigated by researchers for decades (Margolis et al., 2009). There is 
a common assumption by managers that engagement in environmental-related practices can be associated with large costs impacting profit. 
If profit maximization and environmental activities happen simultaneously, addressing environmental matters would not be controversial. 
Overall, the results of 40 years of empirical research (Günther et al., 2012) showed a positive but weak relationship between environmental 
performance and financial performance (Russo and Minto, 2012). 
Recently, researchers have shown an increasing interest in addressing issues related to greenhouse gas (GHG) emissions because of their 
impact on climate change (Jones et al., 2017). Such concerns motivated a number of accounting researchers to examine the effect of GHG 
emissions on firm financial performance. Those studies yielded mixed results (Busch and Hoffmann, 2011; Delmas and Nairn-Birch, 2011; 
Iwata and Okada, 2011; Hatakeda et al., 2012; Wang et al., 2014; Rokhmawati et al., 2015; Rokhmawati and Gunardi, 2017).  
Gallego-Alvarez (2012) examined the effect of GHG emission variations (2006-2007) on firm performance in four-time periods (t, t + 1, t 
+ 2 and t + 3), measuring firm performance using ROE and ROA. Their results showed a significant negative relationship between the 
variation in GHG emissions and ROA in 2007 only, while a non-statistically relationship is observed for the rest of the years for ROE and 
ROA. Ngwakwe and Msweli (2013) examined the effect of the carbon emission reduction program of a single case company on its financial 
performance. The data was collected from the company’s 2011 Sustainability Report. The findings indicated that carbon reduction 
significantly improved financial performance. Wang et al. (2014) examined the effect of GHG emissions on the financial performance of 

 
2 The CDP is a not-for-profit organization holding the largest database of self-reported climate data from the world's largest companies. On yearly basis, 

companies provide information on their carbon emissions, energy use, risk and opportunities related to climate change, and so forth by completing a sur-
vey sent out by the CDP. This information is subsequently assessed by the CDP.   
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Australian companies. Using multiple regression and data from 69 Australian public companies, a positive relationship between financial 
performance (measured by Tobin's q) and emissions was documented. Their results are not consistent with prior research findings that are 
conducted in other countries. As such, the economic structure and development of a specific country can explain the type of relationship 
between carbon performance and financial performance. In this regard, it makes sense to investigate this relationship in the UK context. 
Matsumura et al. (2014) investigated the effects of carbon emissions on firm value using emissions data of S&P 500 firms disclosed to the 
CDP over the period 2006 to 2008. They reported that carbon performance and firm value are positively related. Clarkson et al. (2015) 
examined the effect of carbon emissions on firm valuation under the European Union Carbon Emissions Trading Scheme. They used 843 
firm-year observations from European Union Carbon Emissions Trading Scheme from the period 2006-2009. They found a significant 
negative relationship between carbon emissions reported to CDP and a firm's market capitalization. They also concluded that the valuation 
effect of EU carbon emissions of a firm is significantly higher than its non-EU emissions which are not subject to a cap-and-trade system.  
A more recent study by Lewandowski (2017) investigated the relationship between carbon performance and financial performance using 
an unbalanced large sample of international firms over the period from 2003 to 2015. Carbon performance was found to be positively 
associated with economic performance using a nonlinear modeling technique. Carbon emission mitigation was found to be significantly 
positively associated with return on sales but negatively associated with Tobin’s q. Such contradictory findings showed the slow response 
of firms with effective actions to ‘tackle climate beyond marginal efficiency improvements that correspond to low-hanging fruits’ (p. 1196).  
Thus, following prior studies, mostly documenting a positive relationship between carbon performance and economic performance, the 
following hypothesis is developed: 
H1a: Ceteris paribus, economic performance is positively associated with carbon performance. 

2.2. Carbon disclosure and economic performance 

Compared to the investigation of the relationship between carbon performance and financial performance, examinations of the effect of 
carbon disclosure on financial performance are more limited (see Liu et al., 2016). The evidence of the nature of carbon disclosure influence 
on firm performance is reported as ambiguous in a recent literature review conducted by Hahn et al. (2015). As such, ‘the effects of carbon 
disclosure represent a major gap that should be filled by future research’ (Hahn et al., 2015, p. 97). This is crucial because the public debate 
is dominated by the view that increased carbon disclosures positively impact corporations and the environment. However, the existing 
body of literature provides mixed evidence on such a relationship (Hahn et al., 2015, p. 97).  
Kim and Lyon (2011) investigated whether and how emissions disclosures influence stock prices of the Financial Times Global 500 
companies as a result of participating in the CDP project. The authors found no evidence that shareholder value is improved by CDP 
participation. But, when the Kyoto Protocol went into effect (regulation), participation in the CDP increased the company’s stock prices. 
Matsumura et al. (2014) examined the impact of the act of voluntary disclosure of carbon emissions on firm value. The findings indicated 
that the markets penalize companies that do not disclose information on their emissions. Saka and Oshika (2014) also examined the effect 
of carbon disclosure on corporate value using a sample of Japanese companies (more than 1,000). Similar to Kim and Lyon (2011), 
companies' responses to CDP were used as a proxy for carbon disclosures. A positive relation was reported between carbon disclosure and 
the market value of equity. 
Lee et al. (2015) examined the responses of the market to corporate voluntary carbon disclosure, as well as the moderating impact of carbon 
communication on the link between carbon disclosure and shareholder value. Using a sample of companies from the CDP Korea (2008-
2009), the authors found a negative market response to corporate carbon disclosure. As such, carbon disclosure is perceived as bad news 
by investors. It was also suggested that the negative market response to disclosure could be mitigated through the release of periodical 
carbon news through the media prior to the carbon disclosure, which confirms the effect that media can have on stakeholders’ perceptions. 
A more recent study by Liu et al. (2016) examined how carbon disclosure mediates the relation between carbon performance and financial 
performance (market-based financial performance). The findings showed a positive relationship between carbon emission and carbon 
disclosure level, which significantly and positively impacts financial performance. It was found that ‘companies with poor carbon 
performance tend to use disclosure strategically to manage the legitimacy threat and to reduce the information asymmetry’ (Liu et al., 2016, 
p. 1). 
Accordingly, following prior studies, mostly documenting a positive relationship between these two constructs, and given the growing 
climate change concern amongst stakeholders, the following hypotheses are developed:  
H1b: Ceteris paribus, economic performance is positively associated with carbon disclosure. 

2.3. Carbon (media) legitimacy 

We further argue in this study that carbon performance and carbon disclosure may indirectly improve economic performance through 
corporate carbon legitimacy. From a resource-based view perspective of legitimacy, legitimacy as a strategic resource (Deegan and Uner-
man, 2011) is a valuable intangible asset because it enhances corporate competitive advantage.  
We view carbon legitimacy to be grounded in the media's role in the construction process of social perception. The content of media is 
found to be aligned with public opinion 'as part of agenda-setting and framing paradigms' (Deephouse and Carter, 2005, p. 339). Aerts and 
Cormier (2009) argued that media evaluations could be viewed as the single persistent proxy for collective impressions of legitimacy. 
Hence, public media could play an important role in the legitimation process because it is viewed as an institutional intermediary that 
disseminates information about organizations or evaluates their outputs (Fombrun, 1996). 
Climate change has been one of the main topics in society. Reports on the recent scientific insights and natural disasters could foster a 
public opinion that urgent counter-measures are needed. In this regard, managing climate change in a proactive manner matters to powerful 
stakeholders and thus is clearly linked to the level of a company's legitimacy (Busch and Hoffmann, 2011). Both carbon performance and 
voluntary carbon disclosure could affect (media) legitimacy. The carbon-related information reported in the media comes or is influenced 
by many sources such as companies’ disclosures, government and/or NGOs such as Carbon Disclosure Project (CDP). Also, the media 
offer information to stakeholders (e.g. customers, clients, investors, etc.). Not all stakeholders have direct experiences with a company and 
thus depend on the information provided by intermediaries, such as media (Deephouse, 2000). Public media is closely followed because it 
is believed to have a better evaluation of, and accessibility to companies’ information and its dissemination because of its institutional role 
or structural position (Fanelli and Misangyi, 2006). Hence, companies with a good media legitimacy can attract more customer, clients, 
and/or investors, which result in better economic performance. Enhanced (media) legitimacy may also help companies to avert sanc-
tions/punishment in the form of consumer decreasing, limited labor and/or limited access to capital resources (Deegan and Unerman, 2011), 
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reduction in talented and committed personnel (Castelo Branco and Rodrigues, 2006), and reduction in prospective claimants (Sharfman 
and Fernando, 2008). 
Thus, based on the above discussion and consistent with the prediction of the resource-based view of legitimacy, we expect that companies 
with more engagement in carbon and climate change activities (e.g. investing in new machinery, disclosing carbon information, etc.) are 
likely to enjoy better (media) legitimacy and subsequently enjoy a better economic performance. Hence, the following hypothesis is 
developed: 
H2a: Ceteris paribus, economic performance is positively associated with carbon (media) legitimacy. 
In a normative sense, carbon (media) legitimacy should be based on corporate underlying carbon performance. According to Deephouse 
and Carter (2005), legitimacy reflects the consistency of organizational performance with social norms and values. Bansal and Clelland 
(2004) contended that legitimacy refers to the assumption claiming that a company’s performance is desirable, proper, and/or appropriate. 
Qian and Schaltegger (2017) also asserted that, from a legitimacy perspective, a company’s activities should correspond to its society's 
norms and values. The BP oil spill in 2010 and Volkswagen manipulated emission tests in 2015 provide examples of the link between poor 
environmental performance and potential corporate legitimacy damage. Hence, firms with a better carbon performance are expected to 
enjoy a more positive carbon (media) legitimacy. Thus, the following hypothesis is developed: 
H2b: Ceteris paribus, carbon (media) legitimacy is positively associated with carbon performance. 
From a legitimacy theory perspective, the economic legitimacy ‘is monitored through the marketplace’, while ‘social legitimacy is 
monitored through the public policy process’ (Patten, 2002, p. 767). When social legitimacy is suspected/threatened, companies tend to 
engage in the policy process. Disclosure in financial reports is one way of doing that (Patten, 2002).  
Woodward et al. (1996) argued that companies could manipulate legitimacy through implementing voluntary social and environmental 
disclosure. This action can ultimately affect a firm’s image (positively or negatively) because of the extent of that disclosure; perhaps 
without much consideration of the actual developments made. Thus, legitimacy is not only gained/maintained via actual companies' 
operations but also the way such operations are collectively perceived by society (Deegan, 2002). In this regard, Deegan (2002) contends 
that voluntary social and environmental disclosure can be used as a mechanism to inform society about actual changes taken by the company 
and/or manipulate perceptions to mitigate threats to corporate legitimacy. 
Lindblom (1994) (c.f. Gray et al. 1995, p. 54) argued that disclosure could be used as a legitimizing tool to convey the company’s 
performance and practices to the general relevant public, change their perceptions (not behaviors), and/or manipulate perceptions via 
diverting the attention away from the issue of concern. According to Cho and Patten (2007) and Cho et al. (2012), consistent with legitimacy 
theory, companies tend to utilize disclosure as a legitimation tool to minimize the negative effect of actual performance information, and 
hence mitigate the social and political pressures.  
Based on the above discussion and consistent with legitimacy theory, we argue that companies disclosing more carbon-related information 
would enjoy a more positive carbon legitimacy. Thus, the following hypothesis is developed: 
H2c: Ceteris paribus, carbon (media) legitimacy is positively associated with carbon disclosure. 

2.4. Carbon performance and carbon disclosure 

Several studies (e.g. Hughes et al., 2001; Patten, 2002; Cho and Patten, 2007; Clarkson et al., 2011; Cho et al., 2012; Meng et al., 2014) 
investigated the relationship between a firm's environmental performance and environmental disclosure over the last two decades. Although 
their results have been mixed, they mostly documented a negative association between environmental performance and environmental 
disclosure. This means that the worst environmental performers disclose more environmental information in their 10-K, annual, and/or 
sustainability reports. For example, Patten (2002), using a sample of 131 US companies’ annual reports, examined the relationship between 
environmental disclosure and performance. A significant and negative association between disclosure and performance was documented.  
Recently, there has been a shift towards addressing issues related to carbon. Several studies (e.g. Cotter and Najah, 2012; Luo et al. 2012; 
Luo et al., 2013; Liao et al., 2014) investigated the motivations toward voluntary carbon disclosure. For example, social, economic, and 
institutional pressures, the attitude of the public and government, and financial resources constraints were found to be key determinants of 
carbon disclosure (Luo et al., 2012; Luo et al., 2013). The importance of carbon information has heightened in stakeholders’ decision-
making process. However, the reliability of corporate carbon disclosure has been questioned (i.e. whether or not such disclosure truly 
reflects a firm's underlying carbon performance), particularly when only a limited number of studies addressed this issue (Luo and Tang, 
2014).  
Hassan and Kouhy (2014) examined the relationship between carbon disclosure and performance in the Nigerian oil and gas industry. 
Carbon performance was measured using the Data Development Analysis. Content analyses of companies' annual reports, press releases, 
and fact sheets were used to measure the substance and volume of the disclosure. They reported that disclosure substance is significantly 
and negatively associated with performance. In contrary to most prior research, Luo and Tang (2014) documented a significant positive 
relationship between carbon disclosure and carbon performance using 474 U.S., U.K., and Australian companies. This suggests that actual 
carbon performance is reflected in the CDP voluntary disclosure. Their result is consistent with the signaling theory. A more recent study 
by Giannarakis et al. (2017) focused on whether climate change disclosure reflects corporate carbon performance. Using a sample of 119 
UK firms listed on FTSE 350, they reported that carbon performance is positively related to climate change disclosure. 
Clearly, the relationship between carbon performance and carbon disclosure is still an unresolved issue in the environmental accounting 
domain. The above debate calls for further studies addressing whether carbon disclosure reflects the underlying carbon performance to 
provide evidence on whether the information disclosed is useful (or not) for stakeholders, and relevant for evaluating companies' carbon 
exposure risk, climate change-related commitment, and reductions in GHG emissions. The existing conflicting results are argued to fail to 
theorize the link between carbon disclosure and performance systematically (Luo and Tang, 2014). 
Following Patten (2002), we argue that companies with poorer carbon performance would be more exposed to potential public and 
regulatory scrutiny, and may face threatened legitimacy. Based on the legitimacy-based arguments, if corporate legitimacy is threatened 
by poorer carbon performance, companies report more information to maintain their legitimacy and mitigate public pressures. Hence, the 
following hypothesis is developed: 
H3: Ceteris paribus, carbon disclosure is negatively associated with carbon performance. 
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3. Research design, sample selection, and variables’ measurement 

3.1. Research design 

Consistent with the study by Aerts and Cormier (2009), our study uses a time sequence design to improve the interpretability of casual 
relationships with variables. We argue that since carbon information disclosed in annual and/or sustainability reports, and carbon emissions 
provided by CDP are available at the end of the year, the effects of carbon disclosure and carbon performance are not reflected in carbon 
legitimacy and economic performance in the same year. Therefore, we use carbon performance and carbon disclosure measures at t-1 (i.e. 
2009-2013), and carbon legitimacy and economic performance measures at t (i.e. 2010-2014). Fig. 1 represents this study’s theoretical 
model and variables. 
 

 
Fig. 1: Theoretical model. 

 
Our study hypothesized relations are interconnected. To test the hypotheses, we use path analysis to test both direct and indirect 
relationships between variables. An overall structural model is estimated (not a measurement one) because the variables of this study are 
observed variables that are directly measured. In addition, balanced panel data has been used to test the hypothesized relationship of the 
current study. Balanced data allows observation of the same unit in every time period which reduces the noise introduced by unit 
heterogeneity. 

3.2. Sample 

The initial sample of the current study contains all UK FTSE350 companies where it is argued that their climate change issues are salient 
(Liao et al., 2015). However, only 95 companies have been selected because these companies have consistently reported their carbon 
emission to CDP over the period of investigation 3 . As aforementioned, balanced panel data reduces the noise introduced by unit 
heterogeneity. Therefore, the final sample included 475 company-years observations. Over the period under study (i.e. 2009-2014), 
managers gradually realized the urgency of managing climate change since corporate carbon management activities and innovation were 
encouraged by introducing market incentive schemes such as European Union ETS (Hörisch, 2013).  
It is argued that it is difficult to define when the ‘age’ of a sample within a given paper is ‘old’, particularly because of the time required 
to do the research and present it at conferences or workshops. This may lead to the belief that the paper was not updated. However, “an 
‘old’ sample would be considered acceptable if the paper is based on data that date from several years ago but for which the phenomenon 
being studied is still of current interest” (Stolowy, 2017, p. 415). Since carbon disclosure has largely remained voluntary in the UK4, the 
concern of this study remains unchanged that if voluntary carbon disclosure, regardless of the firm's underlying carbon performance, can 
improve carbon (media) legitimacy and subsequently economic performance, it may hinder future improvements in corporate carbon per-
formance. In this regard, the age of the data in our study should not impose any concerns; and data inferences are considered to be appro-
priate.  

3.3. Variables’ measurement 

3.3.1. Carbon performance 

For the aim of this study carbon performance (emissions relative to economic output) is measured as the ratio of total direct (Scope 1) and 
indirect (scope 2)5 emissions obtained from CDP over the period from 2009 to 2013 to total sales ( Patten, 2002; Clarkson et al., 2008; Luo 

 
3 CDP data have been used to measure firms’ carbon performance. As aforementioned, CDP has the most comprehensive carbon emission database in the 
world and CDP data have been increasingly used by several previous studies over the last years (e.g. Kim and Lyon, 2011; Luo et al., 2012; Qian and 
Schaltegger, 2017).  
4
 It is worth mentioning that Companies Act Regulations 2013 requires companies to state in their reports the “annual quantity of emissions in tons of carbon 

dioxide equivalent from activities for which that company is responsible” (Article 465) (i.e. mainly numerical information). Our measure of carbon disclo-
sure in this study captures non-numerical information provided by companies in sustainability reports and/or annual reports. Such information, which shows 
companies’ plans and actions to reduce their carbon emission, remains largely voluntary in the UK. 
5 The GHG protocol requires companies to report emissions classified into three scopes. Scope1 is the direct emissions from companies’ owned/controlled 
sources. Scope 2 encompasses the indirect emissions from consuming purchased electricity, heat, and/or steam.  Scope 3 includes the other indirect emis-
sions, such as, waste disposal, transportation and outsources activities. As the latter emission sources differ among companies, Scope 3 was excluded. 
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and Tang, 2014). This emission intensity ratio is more comparable across different reporting periods and between firms than the absolute 
level of carbon emissions as it considers the variation in the output of products and services. Furthermore, according to Patten (2002), such 
an adjustment for company size is made because larger firms would be expected to have higher environmental impacts than smaller firms. 
Since total scope1 and scope2 reflect a firm’s pollution level, carbon performance scores are inverted by multiplying them by a negative 
one to allow consistency with proposed hypotheses. Thus, higher scores used in the analysis indicate better carbon performance.  

3.3.2. Carbon disclosure 

Because of adopting legitimacy theory which is related to managers' incentives of voluntary disclosure, stand-alone sustainability reports 
as voluntary disclosure channels are used. In the absence of sustainability reports, CSR sections of the annual reports are employed. 
To measure carbon disclosure, a density ratio is used to avoid unnecessary information over the period from 2009 to 2013. Under G3.1 of 
the GRI guidelines, while reports should provide the level of information required by stakeholders, they out to avoid unnecessary and 
excessive information. Cho and Roberts (2010) asserted that diluting social and environmental information in a long document such as a 
stand-alone sustainability report may serve to provide relevant information, but it may divert attention as it would be challenging for the 
user to find the relevant information. Hence, following Michelon et al. (2015), the density of carbon-related information is measured as the 
ratio of the number of carbon-related sentences over the total number of sentences of the stand-alone sustainability report or the voluntary 
CSR section of the annual report. Sentences are more reliable than pages and words since they overcome ‘the problems of allocations of 
portions of pages remove the need to account for, or standardize, the number of words and are a more natural unit of written English to 
count than words’ (Hasseldine et al., 2005, p.236). 

3.3.3. Carbon legitimacy 

Content analysis of newspaper articles for corporate carbon issues was used to measure carbon legitimacy. ‘Public media data are the most 
salient and prominent source for evaluating corporate legitimacy (Cormier and Magnan 2015; DeVilliers and Van Staden 2010)’ (Li et al., 
2018, p. 1094). Several studies (e.g. Gamson et al., 1992; Ader, 1995; Deephouse and Carter, 2005) showed that media content and public 
opinion are closely aligned as part of agenda-setting and framing paradigms. According to Cormier and Magnan (2015, p. 434) ‘as an 
institutional intermediary, focusing on dissemination and evaluation of corporate information, public media play an important role in 
legitimation processes’. Newspapers have a strong effect on the public's perceptions and can actively participate in the social construction 
processes (Palmgreen et al., 2001). Therefore, content analysis of print media can be useful in studying the legitimation process since its 
detailed archives are available for long periods, and offer powerful techniques for operationalizing legitimation (Baum and Powell, 1995).  
To measure carbon legitimacy, media coverage about corporate carbon issues is analyzed by searching and classifying related newspapers' 
articles. In total, 1424 articles have been extracted from Lexis Nexis6 using a companies’ name and the following keywords: “greenhouse 
gas emissions”, “air pollution”, “climate change”, “carbon”, “CO2” and “global warming” over the period from 2010 to 2014. Out of 1,424 
newspaper articles, 965 articles belong to carbon-intensive industries, where 246 articles provide bad news, 664 provide good news, and 
55 provide neutral news, and 459 newspaper articles belong to carbon non-intensive industries, where 335 articles provide good news, 89 
provide bad news and 35 articles provide neutral news. For instance, if the newspapers’ articles convey environmental commitment such 
as a reduction of greenhouse gas emission, they are classified as good news. 
Following previous studies (e.g. Clarkson et al., 2008; Aerts and Cormier, 2009; Li et al., 2018), annual (media) legitimacy is captured 
using the Janis–Fadner coefficient of imbalance. The Janis–Fadner coefficient ranges from -1.0 to +1.0; a value close to 1.0 indicates a 
more favorable article, while a value close to -1.0 indicates a less favorable article (Li et al., 2018). The formula is as follows: 
 

Janis-Fadner coefficient={ 
 f2−fut2  if f > u0 if f = ufu−u2t2  if u > f  

 
Where f and u are the total number of favorable and unfavorable articles in a given year respectively, and t is the total of f and u.  
Following Clarkson et al. (2008), the Janis–Fadner coefficient is set to zero for those firms with no carbon-related articles. Thus, silence 
in the media is interpreted as perceptions’ neutrality about corporate carbon legitimacy (Clarkson et al., 2008). 

3.3.4. Economic performance 

Prior environmental studies have employed both accounting and market-based measures as a proxy of economic performance. In this study, 
economic performance is measured by return on equity (ROE). ROE represents returns to shareholders of common stocks and is generally 
considered an important financial indicator for investors (Chen et al., 2005). In line with the assumption of the resource-based view of 
legitimacy which perceives legitimacy as a strategic resource which may increase corporate annual return on shareholder investment, we 
use ROE of sample companies over the period from 2010 to 2014.  

3.3.5. Control variables 

Two key control variables are incorporated. These include firm size (Patten, 2002; Clasrkson et al., 2011), and industry (Cho and Patten, 
2007; Clarkson et al., 2008; Aerts and Cormier, 2009; Clarkson et al., 2011; Cho et al., 2012)7. The use of these control variables is common 

 
6
 LexisNexis provides full-text documents from over 15,000 credible resources, such as national and local newspapers. 

7
 Please note that due to the type of measurement used in this study (lag), we do not control for regulations. This is because the adoption of the Companies 

Act Regulations 2013 mandates the disclosure of GHG emissions from 2014 onwards, which has taken place after our observation period concerning carbon 

performance and disclosure (measured from 2009-2013) (other variables are not affected by this regulation). In relation to emissions reporting, Companies 
Act Regulations 2013 requires companies to state in their reports the “annual quantity of emissions in tons of carbon dioxide equivalent from activities for 
which that company is responsible” (Article 465) (i.e. mainly numerical information). This explains the change in sustainability reports to contain more 
numerical content following the adoption of Companies Act Regulations 2013 (Hummel and Roetzel, 2019). It is also worth noting that the Companies Act 

Regulations 2013 is similar to the previous Companies Act 1985 Regulations 2005 in relation to that, companies’ annual reports should include “an 
understanding of the development, performance or position of the business of the company, [...] information relating to environmental matters and employee 
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in previous studies related to environmental disclosure, environmental performance, and economic performance. Several studies (e.g. Gray 
et al., 1995; Patten, 2002; Clasrkson et al., 2011) documented a significant relationship between a firm's size and the extent of environmental 
disclosure. Kalu et al. (2016) argued that according to stakeholder theory, since large-size companies have a greater impact on the 
environment, they are subject to greater stakeholders' expectations to disclose their environmental impact. Likewise, according to Aerts 
and Cormier (2009, p.10) ‘size has been shown to be an antecedent of legitimacy’. Firm size affects the firm's visibility to the general 
public and tends to cause increased public scrutiny (Deephouse and Carter, 2005). There is also a consensus in the literature that larger 
companies are more likely to enjoy a better economic performance. Larger firms can leverage their size to secure better deals in financial 
as well as product or other factor markets (Mathur and Kenyon, 2008). Hence, we control for firm size by adding paths from size to carbon 
disclosure, carbon legitimacy, and economic performance. Firm size is measured as a log of total assets.  
Apart from firm size, industry is one of the most common control variables used in studying the relationship between corporate social and 
environmental performance and economic performance. Following previous studies (e.g. Al-Tuwaijri et al., 2004; Cho and Patten, 2007; 
Clarkson et al., 2008; Aerts and Cormier, 2009; Clarkson et al., 2011; Cho et al., 2012) emphasizing the role of industry in the environmental 
practice of organizations and its effect on economic performance, we control for carbon-intensive industries8 by adding paths from carbon-
intensive industries to carbon disclosure, carbon legitimacy, and economic performance. According to CDP, energy, industrial, material, 
and utilities are classified as carbon-intensive industries. A dummy variable is used to designate companies from these industries where 
one shows that the company is in a carbon-intensive industry and zero otherwise. In total, 40 of the 95 sample companies are from carbon-
intensive industries. 

4. Results 

4.1. Descriptive statistics and correlation analysis 

Table 1 provides some descriptive statistics regarding the variables of this study. Carbon legitimacy’s mean for the sample firms is 0.34 
meaning that, on average, media has been positive about sample firms’ carbon-related activities. As expected, on average carbon-intensive 
industries produce more carbon dioxide compare to their total sales than non-intensive industries. Both carbon-intensive and non-intensive 
industries allocate, on average, the same proportion of sustainability report or CSR section of an annual report to carbon footprint-related 
information. Media has been slightly more positive about carbon activities of intensive industries, and non-intensive industries enjoy a 
better economic performance.  
 

Table 1: Descriptive Statistics 

Variables Observation Mean Std. Dev. Min Max Mean-
Carbon 
Intensive 
Industries 

Mean-Carbon 
non-Intensive 
Industries 

Carbon Performance 475 -430.54 2349.42 -42852.05 -1.05 -889.58 -96.68 

Carbon Disclosure 475 0.12 0.10 0 0.51 0.12 0.12 

Carbon Legitimacy 475 .34 .53 -1 1 0.35 0.33 

Economic Performance 475 18.54 20.50 -52.7 144.82 17.45 19.33 

Carbon Intensive 
Industry 

475 0.42 0.49 0 1 1 0 

Size 475 9.83 0.77 8.69 12.23 9.72 9.91 

Carbon Performance is measured as total scope1 and scope2 divide by total sales multiply by (-1). 
Carbon Disclosure is measured as density ratio which is the number of carbon-related sentences over the total number of sentences of the stand-alone 
sustainability report or the voluntary CSR section of the annual report. 
Carbon Legitimacy is measured using the Janis–Fadner coefficient, based on the proportion of favorable and unfavorable news articles published between 
2010 and 2014. 
Economic Performance is measured as ROE.  
Carbon Intensive Industries is coded as “1” if a member of carbon intensive industries, 0 otherwise.  
Size is measured by log(total assets). 

 
 
Table 2 presents the correlations between the variables of this study. While carbon performance (β = -0.0004, p = 0.99) is negatively 
correlated with economic performance and the correlation is not significant, carbon disclosure (β = 0.082, p < 0.10) positively and 
significantly correlated with economic performance. Carbon performance is negatively correlated with carbon disclosure( β = -.011, p = 
.81). The negative correlation is consistent with previous studies (e.g. Cho et al., 2012; Cho and Patten, 2007; Clarkson et al., 2011; Hughes 
et al., 2001; Patten, 2002), and with legitimacy theory perspective that firms with the worst environmental performance provide more 
environmental disclosure. Carbon disclosure (β = 0.152, p < 0.01) is positively and significantly correlated with carbon legitimacy. This is 
consistent with legitimacy theory that companies employ voluntary disclosure as a legitimation tool. Finally, correlation between carbon 
legitimacy and economic performance (β = 0.099, p < 0.05) is positive and significant. This is consistent with resource base view of 

 
matters”. As such, “the changes between the prior regulation and the SR [the Companies Act Regulations 2013] Regulations particularly relate to the 
additional disclosure on GHG emissions and the gender break” (Hummel and Roetzel, 2019, p. 211). 
8 The variable carbon-intensive industry is binary (''0'' or ''1''). The use of a binary variable in path analysis does not violate assumptions of multivariate 

normality of path analysis as long as the variable has relatively small kurtosis and skewness, which has been defined as less than 1.5 (Schumacker and 
Lomax, 2004), or less than 2 for skewness and 7 for kurtosis (West et al., 1995). As the skewness of carbon-intensive industry is 0.32 and its kurtosis is 
1.10, the use of the variable does not appear to violate the assumptions of multivariate normality and is appropriate for use in path analysis. Furthermore, 
none of the other variables violates normality assumptions.  
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legitimacy which perceives legitimacy as a resource which is vital for companies' survival. Table 2 indicates that all the correlation 
coefficients are lower than 0.630, showing an acceptable level of multicollinearity (Anderson et al., 2013). 
 

Table 2: Correlations 

  
Carbon 
Performance 

Carbon 
Disclosure 

Carbon 
Legitimacy 

Economic 
Performance 

Carbon Intensive 
Industries 

Size 

Carbon Performance 1      

Carbon Disclosure -0.011 1     

Carbon Legitimacy 0.047 0.152*** 1    

Economic Performance -0.0004 0.082* 0.099** 1   

Carbon Intensive Industry -0.167*** 0.001 0.019 -0.045 1  

Size 0.036 -0.057 -0.032 -0.186*** -0.122*** 1 

Carbon Performance is measured as total scope1 and scope2 divide by total sales multiply by (-1). 
Carbon Disclosure is measured as density ratio which is the number of carbon-related sentences over the total number of sentences of the stand-alone 
sustainability report or the voluntary CSR section of the annual report. 
Carbon Legitimacy is measured using the Janis–Fadner coefficient, based on the proportion of favorable and unfavorable news articles published between 
2010 and 2014. 
Economic Performance is measured as ROE.  
Carbon Intensive Industries is coded as “1” if a member of carbon intensive industries, 0 otherwise.  
Size is measured by log(total assets). 
* Correlation is significant at the p = .10 level. 
** Correlation is significant at the p = .05 level. 
*** Correlation is significant at the p = .01 level. 

4.2. Internal consistency for carbon legitimacy 

Since newspapers' articles have been collected manually and the coding process may be influenced by personal judgment, 100 newspaper 
articles have been randomly allocated to one of our colleagues to test internal consistency. Out of 100 articles, we agreed on 84% bad news, 
83% good news, and 93% neutral news. The variance between the two coders' scores is quite systematic based on Cronbach's alpha 
(measure of internal consistency) (alpha = 0.915 for bad news, 0.891 for good news, and 0.852 for neutral news) implying a high level of 
intercoder reliability (Weber, 1990). 

4.3. Hypotheses testing 

We use path analysis diagram to present our results. Fig. 2 presents a path analysis of hypothesized relations using carbon performance, 
carbon disclosure, carbon legitimacy, and economic performance9. The model also includes firm size and carbon-intensive industries as 
control variables. For the aim of this study, path analysis has an advantage over multiple regression analysis. Since the hypothesized 
relationships of this study are interconnected, the direct and indirect relationships between all variables of interest can be tested using path 
analysis. 
All indices demonstrate that the path model has an acceptable fit. The root-mean-square error of approximation (RMSEA) is 0.000 which 
is well under the recommended threshold of .08 (Hair Jr et al., 2009). The SRMR values .000 which is also well under the recommended 
threshold of 0.08 (Hu and Bentler, 1999). The TLI of 1, which is greater than the acceptable threshold of 0.90, also indicates a strong model 
fit. Finally, the CFI of 1 exceeds the recommended threshold of 0.90 (Hair Jr et al., 2009). 
 

 
Fig. 2: Path Analysis of Hypothesized Relations. 

 
9 We utilized the Stata to estimate the paths. 

Carbon Legiti-
macy 

Carbon Perfor-
mance  

Carbon Disclo-
sure 

Economic Perfor-
mance 

.80*** 

.00001 

-.00007 

Model Fit Statistics 

 

RMSEA, .000 
SRMR, .000 
CFI, 1 
TLI, 1 
 

Probability Level 

 

***, p < 0.01 
**, p < 0.05 
*, p < 0.10 

-.00004 

3.33* 

12.06 
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4.3.1. Test of H1a and H1b 

The first two hypotheses investigate whether carbon performance and carbon disclosure are associated with economic performance. As 
shown in Fig. 2, the paths from carbon performance (β = -.00007 and p = .84) and carbon disclosure (β = 12.06 and p = .19) to economic 
performance is not statistically significant. Thus, H1a and H1b are not supported. Although the results did not support both hypotheses, a 
non-significant relationship between carbon performance and economic performance shows that acting in an environmentally responsible 
way and investing in emissions abatement technologies do not harm a firm's economic performance. Also, non-significant relationship 
between carbon disclosure and economic performance indicates that stakeholders (e.g. customers, clients, etc) neither value nor penalize 
companies' carbon disclosure.  

4.3.2. Test of H2a, H2b, and H2c 

The second sets of hypotheses relate to carbon (media) legitimacy. H2a posits a positive relationship between carbon (media) legitimacy 
and economic performance. As indicated in Fig. 2, the path from carbon legitimacy to economic performance is positive and statistically 
significant (β = 3.33 and p < .10). Therefore H2a is supported. Such finding is consistent with the resource-based view of legitimacy which 
perceives legitimacy as resources (or a way to achieve resources) from which organizations are dependent for survival.  
H2b and H2c investigate the extent to which carbon performance and carbon disclosure are reflected in firms’ carbon legitimacy. While 
the path from carbon performance to carbon legitimacy is not significant (β = .00001 and p = .24), the path from carbon disclosure to 
carbon legitimacy is positive and strongly statistically significant (β = .80 and p < .01). Therefore H2b is rejected and H2c is supported. 
Interestingly our findings suggest that while underlying carbon performance is not reflected in carbon (media) legitimacy, carbon disclosure 
as a legitimizing tool strongly enhances carbon (media) legitimacy. 

4.3.3. Test of H3 

As shown in Fig. 2, the path from carbon performance to carbon disclosure is negative but not statistically significant (β = -.00004 and p 
= .83). Thus, H3 is not supported. Although H3 is rejected, the non-significant relationship between carbon performance and carbon 
disclosure can still be consistent with the premises of legitimacy theory. Luo and Tang (2014) argued that a non-significance relationship 
between carbon performance and carbon disclosure implies that companies provide such information to gain and/or maintain their legiti-
macy irrespective of their real carbon performance.  
Since no significant relationship was found between carbon performance and economic performance as well as carbon disclosure and 
economic performance, we test the mediating effect that carbon legitimacy may play on the relationships between carbon performance, 
carbon disclosure, and economic performance. As discussed, both carbon performance and carbon disclosure may indirectly (via carbon 
(media) legitimacy) improve economic performance.  

4.4. Mediation tests (Indirect effects) 

Whilst the results did not support an indirect relationship between carbon performance and economic performance through legitimacy, 
they showed strongly statistically significant indirect relationship between carbon disclosure and economic performance (β = 2.69 and p < 
.01). In other words, the results showed that carbon (media) legitimacy significantly mediates the relationship between carbon disclosures 
and economic performance. The findings indicated that while stakeholders (e.g. customers, clients, etc.) do not directly value carbon 
disclosures, such disclosures by improving media legitimacy can manage stakeholders' perception, and hence enhance economic 
performance. Thus, our findings are contrary to the desires of proponents of improved corporate carbon performance, since such disclosure 
may hinder the actual improvement in underlying carbon performance. In other words, as long as such disclosure (irrespective of corporate 
carbon performance) can improve (media) legitimacy and subsequently economic performance, there is less incentive for managers to 
reduce the level of carbon emission.  

4.5. Sensitivity test 

Since density ratio merely measures the quantity of carbon disclosure, we repeat our path analysis using quality of carbon disclosure. 
Quality of carbon disclosure is captured by employing content analysis based on Hrasky's (2011) symbolic and behavioral disclosure scale. 
Six categories were used to capture differences in the nature of disclosure, i.e. symbolic or behavioral. Appendix A shows the different 
categories.  
All indices (RMSEA = 0.000, SRMR = 0.000 CFI = 1, TLI = 1) show that path model has acceptable fit. The result showed no statistically 
significant relationship between quality of carbon disclosure and carbon performance, carbon legitimacy as well as economic performance. 
Likewise, no significant indirect relationship was found between quality of carbon disclosure and economic performance via carbon legit-
imacy. Hence, the findings indicate that voluntary carbon disclosure, irrespective of its quality and irrespective of firms’ underlying carbon 
performance, enhances carbon (media) legitimacy and subsequently economic performance. Such findings are contrary to the desires of 
proponent of climate change.  
ROE as an accounting-based measure was employed to capture economic performance. We repeat our path model using the market-based 
measure to ensure that findings are not a function of specific economic performance. Annual share return as a market-based measure is 
calculated as the natural logarithms of share prices at the end of the year divided by the price at the beginning of the year10. The overall 
model fit appears to be acceptable (RMSEA = 0.000, SRMR = 0.000 CFI = 1, TLI = 1). The results remained unchanged after replacing 
ROE with annual share return. While no significant direct relationship was found between carbon performance and economic performance 
as well as carbon disclosure and economic performance, the results showed a strong and statistically significant indirect (via carbon (media) 
legitimacy) relationship between carbon disclosure and economic performance (β = 0.020 and p < .01). Finally, no significant indirect 
relationship was found between carbon performance and economic performance via carbon (media) legitimacy.  

 
10Ri,t=ln(Pi,t/Pi,t-1)  
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5. Discussion and conclusion 

Our primary goal in conducting this study was to investigate the direct and indirect (through legitimacy) effects of carbon performance and 
carbon disclosure on economic performance. This study extends the existing literature via investigating the direct and indirect (through 
(media) legitimacy) effect of carbon performance and carbon disclosure on economic performance. It also provides new evidence on the 
relationships between carbon performance, carbon disclosure, and economic performance through using the UK as a context.  
Our path model’s results showed several interesting findings. Based on balanced panel data of 95 UK firms over the period from 2009 to 
2014 (total 475 observations), we found that carbon performance is not related to carbon disclosure. Furthermore, we found that while 
carbon (media) legitimacy is not influenced by carbon performance, carbon disclosure (irrespective of its quality) positively and 
significantly enhances firm's carbon legitimacy. This suggests that companies can improve their legitimacy and subsequently economic 
performance by disclosing more carbon information regardless of its quality and firm’s underlying carbon performance. Such results are 
not considered as good news for proponents of improved corporate carbon performance. As noted by Hopwood (2009), while an increased 
level of voluntary environmental disclosure can have a constructive outcome, there is a risk that such voluntary disclosures, in the pursuit 
of legitimation, aim to create a positive impression of corporate activities without meaningful changes in corporate environmental 
performance. In this regard, disclosure is argued to be used as a tool to alter stakeholders’ perceptions of companies’ environmental actions 
instead of making sincere efforts to reduce harm to the environment (Gray et al., 1995; Neu et al., 1998; Aerts and Cormier, 2009). As 
such, companies may have the tendency to be involved in "green-washing" (Frost et al., 2005; Kolk et al., 2008; Andrew and Cortese, 
2010) behavior, and use disclosure to promote a different image/reputation of the company.  
The results also indicated a significant positive relationship between carbon legitimacy and corporate economic performance. Consistent 
with the resource-based view of legitimacy theory, carbon (media) legitimacy can be a valuable intangible asset that enhances the economic 
performance of firms. Positive (media) legitimacy may attract more customers, investors, public funds, and so forth which results in better 
economic performance. 
The result that economic performance is not influenced by carbon performance does not support the argument that it pays to be green. 
However, it implies that the firms’ economic performance is not negatively affected by carbon reduction activities, and improving corporate 
carbon performance does not come out of shareholders’ pockets. Likewise, non-significant relationship between carbon disclosure and 
economic performance suggests that the stakeholders (e.g. customers, investors) do not value voluntary carbon disclosure or such 
information may not be sufficient to send a clear message to stakeholders. In other words, the result suggests that stakeholders may not be 
able to interpret the disclosed information regarding corporate carbon activities, and hence, decide not to value such information, or that 
they are able to understand it but they think it is not relevant, and hence decide not to attribute any value to it. This is consistent with Ilhan 
et al.'s (2019) findings that the vast majority of institutional investors believe that current qualitative and quantitative climate disclosures 
(i.e. carbon-related disclosure) are not precise and informative. They also believe that ‘climate reporting should be mandatory and more 
standardized' (Ilhan et al., 2019, p.1). Hence, more comprehensive and mandatory regulations regarding carbon disclosure may enhance 
the interpretability and reliability of such disclosure and improve stakeholders’ trust. Such results also confirm Kolk et al. (2008) findings 
that neither the level of carbon disclosure promoted by CDP nor the more detailed carbon accounting provides valuable information for 
investors, policymakers, and NGOs.  
This study has several implications and recommendations for green stakeholders (e.g. green customers, investors), media, policy-makers, 
and corporate managers. The results showed that carbon (media) legitimacy is an important factor in enhancing corporate economic 
performance. However, since carbon performance is not reflected in carbon legitimacy, green customers and investors need to be cautious 
when making a decision and looking at the carbon performance of the firms rather than a good (media) legitimacy. Otherwise, managers 
may lose their incentives to improve a firms’ carbon performance. The results also showed a certain degree of naivety on the part of the 
media in assessing corporate carbon behavior, since it values the carbon disclosure (irrespective of its quality) more than carbon 
performance. Such media behavior may hinder future improvement in the carbon performance of firms.  
Since companies can improve their carbon (media) legitimacy by disclosing voluntary carbon information irrespective of its quality and 
underlying carbon performance, the message of the current study for policy-makers is that tougher regulation is needed on the part of 
voluntary carbon disclosure to prevent companies to take advantage of such voluntary disclosure. Finally, the recommendation of this study 
for corporate management is that pursuing carbon reduction activities to mitigate the impact of climate change does not happen at the 
expense of a firm’s economic growth.  
Like other studies, this study is subject to some limitations. First, this study as an archival study can merely provide evidence on 
relationships, but not causality (see e.g. Alewine, 2010; Cho et al., 2012). Second, the measure of carbon legitimacy may raise questions 
as it depends on the classification of newspaper articles to different categories which may differ between different individuals. In addition, 
this proxy merely captures media perceptions of corporate activities, not other stakeholders’ perceptions. However, despite these 
limitations, it is encouraging that this study investigated the mediatory role of carbon (media) legitimacy in enhancing firms’ economic 
performance. Finally, this study merely focused on relatively large UK companies (FTSE350) and hence it cannot be generalized to other 
contexts. Future research can employ the theoretical model of the current study for other developed or developing countries and compare 
their findings to see how different countries with different social, political, and cultural situations react to carbon and climate change-
related issues. 
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Appendix a: the disclosure categories  

Symbolic Dis-

closure 
Description Exemplifying disclosure 

Normative 
statement 

Statements espousing 
commitment to and recognition of the importance of 
carbon footprints, global warming, and climate 
change but not indicative of specific action or out-
come 

We believe it is important for Australia to establish a long-term green-
house gas emissions reduction goal and to map a path to achieve it. 
Climate change and resource scarcity are issues that require us to evolve 
our business model to meet our responsibilities. 

Aspirational 
target 

Articulation of targets or 
objectives to be achieved in the future without an as-
sociated action 

Our ultimate goal is to have no carbon emissions released into the atmos-
phere.  
We have set targets for paper use, recycling facilities, and greenhouse gas 
emissions. 

Awards/recog-
nition 

Statements indicating external recognition of positive 
efforts pertinent to carbon footprints, 
global warming and climate change 

We were included in the 2004 Climate Leadership Index comprising the 
50 "best-in-class" responses. 

Behavioral 

Disclosure 
Description Exemplifying disclosure 

Internal activi-
ties 

Statements about specific internal corporate actions 
taken relevant to carbon footprints, global warming, 
and climate change 

Where possible we install electricity generators that use the waste gas as 
fuel, electricity produced in this way actually reduces greenhouse gas 
emissions. 
The $A30 million plant that we opened in September will generate ap-
proximately six megawatts of electricity per hour and reduce greenhouse 
gas emissions by 250,000 tons of carbon dioxide equivalent per year.  

External activi-
ties 

Statements about involvement in activities relevant 
to carbon footprints, global warming, and climate 
change that are initiatives developed with partners or 
projects external to the organization 

Since becoming a member of the Greenhouse Challenge Program one di-
vision has completed a range of efficiency improvement projects resulting 
in reduced greenhouse gas emissions of more than one million tons per an-
num. 
To support efforts to research the impacts of climate change we have part-
nered with the EarthWatch Institute to offer an opportunity for our co-
workers to join an international conservation research project.  

Assisting others 
Statements about actions taken to help others to re-
duce their carbon footprint 

We have developed a range of products so customers have a choice about 
their contribution to greenhouse gas emissions reduction. 
All colleagues who are allocated car space for non-company vehicles are 
required to offset their annual greenhouse gas emissions through a sub-
scription to GreenFleet. 

Source: Hrasky (2011, p. 184). 
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