
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=racc20

Accounting Forum

ISSN: (Print) (Online) Journal homepage: www.tandfonline.com/journals/racc20

Carbon disclosure, greenhouse gas emissions and
market value of FTSE 350 firms – evidence from
voluntary carbon disclosers versus non-disclosers

Lane Matthews, Ali Meftah Gerged & Mohamed Elheddad

To cite this article: Lane Matthews, Ali Meftah Gerged & Mohamed Elheddad (04 Aug
2024): Carbon disclosure, greenhouse gas emissions and market value of FTSE 350 firms –
evidence from voluntary carbon disclosers versus non-disclosers, Accounting Forum, DOI:
10.1080/01559982.2024.2377470

To link to this article:  https://doi.org/10.1080/01559982.2024.2377470

© 2024 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group

View supplementary material 

Published online: 04 Aug 2024.

Submit your article to this journal 

View related articles 

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=racc20
https://www.tandfonline.com/journals/racc20?src=pdf
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/01559982.2024.2377470
https://doi.org/10.1080/01559982.2024.2377470
https://www.tandfonline.com/doi/suppl/10.1080/01559982.2024.2377470
https://www.tandfonline.com/doi/suppl/10.1080/01559982.2024.2377470
https://www.tandfonline.com/action/authorSubmission?journalCode=racc20&show=instructions&src=pdf
https://www.tandfonline.com/action/authorSubmission?journalCode=racc20&show=instructions&src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/01559982.2024.2377470?src=pdf
https://www.tandfonline.com/doi/mlt/10.1080/01559982.2024.2377470?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.1080/01559982.2024.2377470&domain=pdf&date_stamp=04 Aug 2024
http://crossmark.crossref.org/dialog/?doi=10.1080/01559982.2024.2377470&domain=pdf&date_stamp=04 Aug 2024


Carbon disclosure, greenhouse gas emissions and market 
value of FTSE 350 firms – evidence from voluntary carbon 
disclosers versus non-disclosers
Lane Matthews a, Ali Meftah Gergedb,c and Mohamed Elheddadc,d

aQueen’s Business School, Queen’s University Belfast, Belfast, UK; bUniversity of Sheffield Management 
School, University of Sheffield, Sheffield, UK; cFaculty of Economics, Misurata University, Misurata City, Libya; 
dTeesside International Business School, Teesside University, Middlesbrough, UK

ABSTRACT
In 2013, a carbon disclosure mandate was adopted by UK-listed 
companies. This motivated our study to explore the effects of the 
2013 carbon disclosure regulation (CDR) and Greenhouse Gas 
(GHG) emissions on firms’ market value for voluntary disclosers 
versus non-disclosers pre- and post-2013 CDR. Using a sample of 
FTSE 350 firms in a short (2010–2016) and long window (2010– 
2020), our difference-in-differences design shows a beneficial 
(adverse) effect of the 2013 CDR on market value for voluntary 
carbon disclosers (non-disclosers). Also, we document the 
negative impact of GHG emissions on market value after the 2013 
CDR for voluntary disclosers. In contrast, a somewhat positive 
GHG-market value nexus is noted in the case of non-disclosers 
post-2013 CDR. Our evidence suggests that voluntary carbon 
disclosers are heavier GHG emitters and, hence, bear much higher 
environmental risks/liabilities, a negative attribute that became 
ever more taxing to their market value after the 2013 CDR.

HIGHLIGHTS
. The UK’s 2013 carbon disclosure regulation (CDR) influenced the 

market values differently for firms based on their disclosure 
behaviours, showing a positive (negative) impact for voluntary 
carbon disclosers (non-disclosers).

. In the post-CDR era, the GHG emissions of voluntary disclosers 
were penalized with lower market value while the GHG 
emissions of non-disclosers were somewhat rewarded with 
higher valuation.

. Compared to non-disclosers, voluntary disclosers are typically 
larger emitters facing greater environmental risks after the 
CDR; a negative attribute that continues to undermine their 
market valuation.
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1. Introduction

Corporate sustainability reporting is increasingly seen as crucial for supporting a sustain
able global economy, integrating traditional financial indicators with broader sustainabil
ity objectives, such as environmental preservation (Baboukardos, 2017). A critical 
component of this reporting is the disclosure of greenhouse gas (GHG) emissions, 
which is vital for achieving sustainability goals (DEFRA, 2010, 2013). The importance 
of such disclosures is underscored by the adoption of frameworks like the Global Report
ing Initiative (GRI), the United Nations Sustainable Development Goals (SDGs), and the 
2016 United Nations Framework Convention on Climate Change (UNFCCC) (Alsaifi 
et al., 2020). Stock exchanges likewise play a key role in promoting the vitality of 
carbon disclosures as investors increasingly factor GHG emissions into their investment 
decisions (Baboukardos, 2017; Depoers et al., 2016; Matsumura et al., 2014).

Prior research on the value-relevance of environmental performance posits a negative 
impact of GHG emissions on firm value (Barth et al., 2001; Matsumura et al., 2014). With 
the prevailing unfavourable view of GHG emissions by stakeholders, including investors, 
they are commonly used to proxy for future environmental liabilities (Clarkson et al., 
2015), prompting firms to strategically manage their carbon footprints (Downar et al., 
2021). Therefore, carbon disclosures can showcase a firm’s commitment to mitigating 
this negative attribute and, in turn, improve stakeholder relationships (Downar et al., 
2021).

However, carbon disclosures remain voluntary in many countries. Unerman and 
O’Dwyer (2007) posit that the mounting impact of GHG emissions on climate change 
is raising public and investor concerns over corporate environmental risks, which, in 
turn, erodes stakeholders’ trust in voluntary carbon disclosures. As the perceived credi
bility of voluntary carbon disclosures continues to decline, firms endure significant deva
luations in capital markets (Baboukardos, 2017). Consequently, there have been many 
calls for mandatory carbon disclosure requirements (Unerman & O’Dwyer, 2007).

On the 30th of September 2013, the UK mandated the disclosure of GHG emissions in 
the annual reports for listed firms, pursuant to the Carbon Disclosure Regulation (CDR) 
(DEFRA, 2013; UK Secretary of State, 2013). Before the CDR, firms were only required to 
report emissions of individual installations to a public registry under the European 
Union Emissions Trading System (EU-ETS). While the shift to comprehensive corpor
ate-level emissions reporting marked a significant change from voluntary to mandatory 
disclosure, we note that many FTSE indexed firms disclosed carbon emissions voluntarily 
in the annual report before the CDR.

Drawing on the legitimisation perspective of neo-institutional theory (Suchman, 
1995), we posit that firms voluntarily disclosing their carbon emissions pre-CDR are 
seeking legitimacy by aligning their actions with societal norms and values, particularly 
in environmental stewardship. We examine the impact of carbon disclosure and the 
underlying GHG emissions on the market valuation of FTSE 350 firms, focusing on 
the shift from a voluntary to a mandatory disclosure regime post-CDR. We analyse 
the impact of regulatory changes by comparing firms that voluntarily disclosed their 
GHG emissions with those that did not before the 2013 CDR. While previous research 
provides valuable insights on the operational (Downar et al., 2021) and valuation 
effects (Baboukardos, 2017; Gerged et al., 2021) of the CDR, we extend these insights 
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by delineating the unique effects for voluntary carbon disclosers vs. non-disclosers; an 
area has not been explored before.

Our findings are twofold. First, the fixed-effects regression with a difference-in-differ
ences design shows a beneficial (adverse) effect of the CDR on firm valuation for volun
tary disclosers (non-disclosers). Second, in the post-CDR era, we document a negative 
(somewhat positive) impact of GHG emissions on firm valuation for voluntary disclosers 
(non-disclosers). A conventional two-sample T-test confirms that voluntary disclosers 
are characterised by higher GHG emissions, a negative trait that became evermore 
taxing to their market valuation post-CDR. Our results are robust across various 
measures and alternative checks addressing endogeneity concerns.

This study contributes to understanding the value-related implications of both carbon 
disclosure policies and underlying GHG emissions in pre- and post-regulation contexts. 
We explore how the shift from a voluntary to a mandatory reporting regime creates dis
parities in the market valuation of voluntary carbon disclosers versus non-disclosers. Pre- 
CDR valuation premiums or discounts associated with voluntary disclosers may or may 
not persist as regulation moves to level the playing field between both groups. Hence, our 
study provides a detailed view of the strategic corporate policies around carbon transpar
ency (i.e. voluntary disclosure versus non-disclosure) and how these policies affect firm 
valuation in a post-regulation context. Furthermore, by offering updated empirical 
findings of voluntary disclosers and non-disclosers, the current study enriches the litera
ture on the value relevance of GHG emissions in the post-CDR era, thus contributing to 
the broader discourse on corporate environmental accountability.

The paper is organised as follows: Section 2 outlines the theoretical framework and for
mulates hypotheses. Section 3 introduces the research design and empirical model; Section 4 
presents empirical findings and robustness checks; Section 5 discusses the findings; Section 6 
concludes key findings, delineates limitations, and proposes avenues for future research.

2. Literature review: theoretical framework and hypothesis development

2.1. The 2013 CDR and firm value for voluntary disclosers vs. non-disclosers

Global climate change, primarily driven by GHG emissions, has garnered the attention of 
stakeholders ranging from governments to investors and the international community, 
underscoring its significance in financial markets (Baboukardos, 2017; Busch & 
Hoffmann, 2011). The extensive ramifications of climate change on capital markets are 
keenly observed, with a particular focus on carbon emissions and their impact beyond 
mere financial performance, shaping strategic risks and opportunities (Martin & 
Moser, 2016). This scenario has propelled investors to seek detailed reports on 
climate-related risks and opportunities, reflecting the growing importance of environ
mental information in assessing firm value (Wang et al., 2014).

In this context, the UK stands out due to its substantial GHG emissions. The UK 
passed a landmark legislation – the Climate Change Act 2008 –, which laid down signifi
cant reduction targets for corporate emissions; 80% by 2050 and an interim of 34% by 
2020. In September 2013, the UK mandated that publicly traded companies disclose 
detailed carbon information in their annual reports, thus enhancing the accessibility 
and quality of emission data (Baboukardos, 2017; Downar et al., 2021). This move led 
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to significant improvements in reporting, with the majority of firms disclosing their 
emissions and integrating climate risks into their governance strategies (CDP, 2016). 
However, it is notable that many firms had already been disclosing carbon data volunta
rily in their annual reports before the 2013 CDR was enacted.

Prior research suggests that the 2013 CDR induced a significant increase in firm valua
tions (Baboukardos, 2017), particularly through reduced information asymmetry 
(Downar et al., 2021; Gerged et al., 2021). This is in line with evidence suggesting that 
UK investors prefer mandatory over voluntary environmental disclosures in annual 
reports, as regulation is commonly seen as necessary to compel firms to provide valuable 
information (De Villiers & Van Staden, 2011; Tauringana & Chithambo, 2015).

Theoretically, Suchman’s (1995) legitimisation framework within neo-institutional 
theory helps explain why voluntary carbon disclosers might experience an uptick in 
market value. Firms engage in carbon disclosure not just for compliance but to align 
with societal norms and values, thus enhancing their legitimacy and market standing 
(Abraham & Cox, 2007; Elmagrhi & Ntim, 2022). Transparent environmental disclos
ures, such as carbon information, not only meet regulatory demands but also position 
firms as sustainable leaders, potentially attracting better investments and fostering 
robust stakeholder relationships (Matsumura et al., 2014).

Furthermore, carbon disclosure can reduce investors’ estimation risks (Lambert et al., 
2007) and aid in optimal resource allocation (Healy & Palepu, 2001). The 2013 regulatory 
changes likely boosted the market valuations of disclosing firms by increasing transpar
ency and reducing information asymmetry (Downar et al., 2021). However, the valuation 
effects of these disclosures vary based on whether firms voluntarily disclosed their carbon 
emissions before the 2013 CDR. Although voluntary disclosures before the regulation 
offered competitive advantages (Leuz & Verrecchia, 2000), the 2013 CDR may have 
levelled the playing field, potentially dissipating the unique advantage previously held 
by voluntary disclosers (Bagnoli & Watts, 2007; Breuer et al., 2022). With these premises 
in mind, we posit the following hypothesis: 

H1a: The effect of the UK’s 2013 carbon disclosure regulation on the firms’ value is negative 
(positive) for voluntary disclosers (non-disclosers) of GHG emissions.

Conversely, it is crucial to consider the potential benefits of implementing the UK’s 2013 
CDR. This regulation introduces a beneficial external effect by enhancing comparability, 
particularly favouring companies that voluntarily disclosed their carbon emissions over 
those that did not. The CDR requires detailed reporting of carbon metrics, including total 
GHG emissions, methodologies for measuring these emissions, and carbon intensity 
relative to operational metrics such as sales revenue, cost of sales, and total assets. The 
rigorous framework of CDR levels the playing field between voluntary carbon disclosers 
and non-disclosers (Breijer & Orij, 2022), thus fostering parity in emission information 
between both groups. Moreover, the CDR not only improves comparability but also adds 
credibility to previously reported carbon-related data from voluntary disclosers (Clark
son et al., 2011; Clarkson et al., 2015). This credibility enhances earlier positive signals 
such as proactive environmental management and transparency, potentially increasing 
market valuation of voluntary carbon disclosers.

From the perspective of neo-institutional theory advanced by Suchman (1995), disclosing 
carbon emissions could enhance a company’s market value by aligning with environmental 
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norms and values, thus boosting legitimacy among stakeholders like investors and customers 
(Abraham & Cox, 2007; Elmagrhi & Ntim, 2022; Ntim & Soobaroyen, 2013). This alignment 
not only attracts investment but also strengthens stakeholder relationships and distinguishes 
the company in a competitive market (Matsumura et al., 2014).

However, for companies that underperform environmentally, choosing not to disclose 
may initially seem advantageous, allowing them to blend in with other non-disclosers con
sidered “average” performers (Healy & Palepu, 2001; Matsumura et al., 2014). Yet, this 
strategy risks exposure in a post-regulation context (i.e. the 2013 CDR), potentially 
leading to negative consequences, such as market devaluation due to diminished credibility 
and increased legal risks (Matsumura et al., 2014). These complex dynamics suggest a 
paradox where voluntary disclosers might gain capital market benefits, whereas non-disclo
sers could endure significant costs following mandatory compliance with the CDR. Conse
quently, we formulate an alternative hypothesis that captures this paradoxical conjecture. 

H1b: The effect of the UK’s 2013 carbon disclosure regulation on the firms’ value is positive 
(negative) for voluntary disclosers (non-disclosers) of GHG emissions.

2.2. GHG emissions and firm value

Leveraging the value-relevance framework of environmental performance (Barth et al., 
2001; Matsumura et al., 2014), this study examines the firm-valuation effects of carbon emis
sions in capital markets. The link between carbon emissions and firm value is complex, as 
documented by diverse and inconsistent prior evidence. Diverse factors (i.e. the actual 
versus the symbolic nature of carbon performance and varying regulatory contexts) shape 
the complexities of this relationship (Haque, 2017; Haque & Ntim, 2020; Wang et al., 
2014; Ziegler et al., 2009). While some studies show that carbon emissions negatively 
affect firm value through metrics like Tobin’s Q (Busch & Hoffmann, 2011), others find posi
tive effects under certain economic structures (Wang et al., 2014). Conversely, a stream of 
prior research shows that the symbolic carbon performance (i.e. the adoption of process- 
oriented carbon reduction measures) rather than the actual reductions in GHG emissions 
are associated with higher market values (Delmas et al., 2013; Haque & Ntim, 2020).

In the UK, a negative effect of GHG emissions on the market value of firms listed on the 
London Stock Exchange was documented (Baboukardos, 2017). This indicates that UK 
investors view emissions data as indicative of environmental risks and liabilities. 
However, there appears to be a softening in the negative impact of GHG emission 
post-2013 CDR (Baboukardos, 2017), which is likely due to proactive emission reductions 
by firms (Downar et al., 2021) that led to diminishing the perceived environmental risks.

In the post-2013 CDR landscape, where emissions are subject to public disclosure, 
regulatory oversight and peer scrutiny, a trend towards sustained annual reductions is 
anticipated to lessen the negative impact on valuation (Baboukardos, 2017). The 
enhanced comparability of carbon disclosures could also refine investors’ assessments 
of carbon-related risks, influencing their valuation decisions (Verrecchia, 1983). Compa
nies reporting annual emission reductions might experience reduced capital market 
penalties by mitigating perceived carbon risks (Baboukardos, 2017). However, it is essen
tial to note that firms that voluntarily disclose carbon emissions are usually larger and 
may face greater challenges in achieving consistent reductions (Matsumura et al., 2014). 
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Conversely, the smaller operational scale of non-disclosers could provide them with more 
flexibility in reducing emissions steadily, suggesting that post-2013 CDR, voluntary disclosers 
and non-disclosers might encounter different capital market reactions to their GHG emis
sions. Hence, the second hypothesis emerges as follows: 

H2: The negative effects of GHG emissions on the firms’ value are more pronounced for volun
tary carbon disclosers than non-disclosers after the UK’s 2013 carbon disclosure regulation.

3. Research design

3.1. Sample and data sources

Our study investigates the impact of voluntary carbon disclosure and underlying GHG 
emissions on firm value, utilising an unbalanced panel of FTSE 350 firms for short 
(2010–2016) and long windows (2010–2020). Notably, the sampling windows cover 
pre- and post-2013 CDR periods, which provides a valuable demarcation to assess the 
effects of voluntary carbon disclosure policy and GHG emissions pre- and post-legis
lation. Data, including the closing annual lists of FTSE 350 companies and all relevant 
variables, were sourced from Bloomberg as of 31st December each year. The selection 
of FTSE 350 companies, representing the largest firms by market capitalisation on the 
London Stock Exchange, is strategic due to their significant environmental impact and 
associated risks. The choice of the post-2008 period aims to reduce any confounding 
effects of the financial crisis on the results. Similarly, we end our sampling period in 
2020 to avoid the confounding effects of the climate-related financial disclosure (CFD) 
Regulation 2022 in the annual reports of 2021.

In constructing our sample, we included all firm-year observations with available data, 
thus avoiding survivorship bias. After discarding observations with completely missing 
data, the final sample consists of 3274 firm-year observations spanning the ten sectors of 
the industry classification benchmark (ICB). Table 1 displays the distribution of these 
observations by year and sector and identifies the number of voluntary carbon disclosers 
– firms that reported GHG emissions in their annual reports before the 2013 CDR – 
within each sector annually (see the section on independent variables for further details).

3.2. Firms’ value – dependent variable

Our study employs Tobin’sQ as a primary metric for assessing capital market valuation, 
which is in line with previous literature confirming its widespread use (Reiter, 2021). We 
calculate Tobin’sQ using Bloomberg data based on the market value ratio to replacement 
cost. As a robustness check, we use the average closing Bid-Ask Spread percentages, 
which are indicative of information asymmetry and inversely related to firm value 
(Lee & Zhong, 2022). To complement these measures, we also use total shareholder 
return and the implied cost of equity capital – the latter being an inverse proxy of 
firm value derived by averaging the price-earnings growth and modified price-earnings 
growth estimates of Easton (2004).1 The definitions and operational measurements of all 
study variables are detailed in Table 2.

1See Section 4.2. on robustness checks for more information.
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3.3. Voluntary carbon disclosure and GHG emissions – independent variables

Our research focuses on the impact of carbon disclosure and GHG emissions on firm 
value in the UK, specifically analysing the period before and after implementing the 
UK’s 2013 CDR. We differentiate between companies that voluntarily disclosed their 
GHG emissions before the regulation took effect in September 2013 and those that did 
not. We develop a binary variable “Voluntary”, coded 1 for voluntary disclosers and 0 

Table 2. Variable definitions.
Variables Definition of variable

Variables of interest
Tobin’sQ Bloomberg estimates the ratio of the market value of a firm to the replacement cost of the firm’s 

assets. The ratio is computed as follows: (Market Cap + Total Liabilities + Preferred Equity +  
Minority Interest)/Total Assets

CDR A binary variable that splits the sample based on two periods – pre and post-the introduction of the 
UK’s 2013 carbon disclosure regulation. It takes the value of 0 for the period before the 30th 
September 2013, and 1 for the period after.

Voluntary Binary for voluntary carbon disclosure; 1 for firms that disclosed their total GHG emission in the 
annual reports before the CDR on 30th September 2013 and 0 otherwise. This variable was 
constructed based on Bloomberg records for disclosed GHG emissions and manually checked 
with annual reports.

LnGHG The logarithm of Greenhouse Gas (GHG) emissions. Total GHG emissions of the company are in 
thousands of metric tons. GHG emissions are defined as those gases that contribute to the 
trapping of heat in the Earth’s atmosphere, including Carbon Dioxide (CO2), Methane, and Nitrous 
Oxide. Total GHG Emissions equal the total of company Scope 1 and Scope 2 emissions. It does 
not include Scope 3 emissions. The definition of Scope 3 emissions remains subject to much 
interpretation, and therefore, there is significant variability in the company-reported data – this 
could cause undue variation in the company’s Total GHG emissions figure. The Scope 1 and Scope 
2 emissions were validated between Bloomberg records and reported figures in annual reports.

Controls for firms’ characteristics
Ln.Size The book value of total assets reported by the firm in a given year is transformed by taking the 

natural logarithm.
B2M A proxy for both growth prospects and risks. It is measured as the ratio of the firms’ closing book 

value of equity to the closing market value of equity.
Leverage A proxy for leverage is measured as the ratio of total debt to total assets.
ROA A proxy for profitability, measured as the ratio of net returns to total assets.
R&D binary A proxy for the firms’ innovativeness and lower quality of the informational environment, taking 1 if 

the firm reports R&D expenditure and 0 otherwise.
Analysts The number of all analyst forecasts of earnings per share obtained for a given firm from all its 

following analysts.
LGTM Growth The forecasted long-term growth rate by financial analysts. While different analysts apply different 

methodologies, the Long-Term Growth Forecast generally represents an expected annual 
increase in operating earnings per share over the company’s next full business cycle. In general, 
these forecasts refer to a period of three to five years.

HH Index As a proxy for industry competitiveness, the Herfindahl-Hirschman (HH) index is taken as the sum of 
squared market shares. The market share is calculated by dividing the firm’s annual sales value by 
the sum of sales for all firms in the same industry for a given year.

ERI 1 if the company has explicitly disclosed that it is implementing any initiatives to reduce its GHG 
emissions and 0 otherwise.

CSR/Sustainability 1 if the company has a CSR/Sustainability committee and 0 otherwise.
Additional variables for robustness checks
Bid-Ask Spread The Bloomberg-calculated average of closing Bid-Ask Spread Percentages. It is the average of all 

bid-ask spreads taken as a percentage of the mid-price. The bid/ask points used for the 
computation correspond to the quotes received for the last trading week in the financial year.

Beta Represents the market systematic risk; measures the volatility of the stock price relative to the 
volatility in the market index. Beta is the percentage change in the price of the stock given a 1% 
change in the market index. The default setting of the beta calculation is two years of weekly 
data.

Note: Data for all variables were collected from Bloomberg database. The variables of interest – “Voluntary” and “LnGHG”, 
underwent manual validations with each individual firm-year annual report.
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for others, to enable the use of difference-in-differences design in subsequent analyses. 
This variable and the actual emissions data were sourced from Bloomberg and verified 
on a firm-by-firm basis from annual reports.

To account for the influence of the 2013 CDR, we introduce another binary variable, 
“CDR”, which is assigned a value of 1 for financial years ending on or after 30th September 
2013, the date from which the CDR mandated GHG emissions disclosure in annual reports, 
and 0 for prior periods (Baboukardos, 2017; Downar et al., 2021; Gerged et al., 2021).

In line with previous literature (Baboukardos, 2017; Downar et al., 2021; Matsumura 
et al., 2014), we measure GHG emissions as the total of Scope 1 and Scope 2 emissions 
in thousands of metric tons. The total of Scope 1 and Scope 2 emissions was log-trans
formed “LnGHG” for analytical consistency. We note that Scope 3 emissions are 
excluded due to the variability in their definition and measurement (Downar et al., 
2021).

3.4. Control variables

A comprehensive set of control variables was employed in empirical modelling, as guided 
by extant literature on firm valuation (Baboukardos, 2017; Gerged et al., 2021; Haque, 
2017). These controls include key financial indicators, such as firm size, expressed as 
the natural logarithm of total assets (Ln.Size), the Book-to-Market Ratio (B2M) for eval
uating risks and growth prospects, the debt-to-assets ratio (Leverage) to measure 
financial leverage, and return on assets (ROA) as a profitability metric.

Additionally, we include variables, such as R&D activity, analyst coverage, and long- 
term growth projections, which are crucial for understanding a firm’s market valuation 
and its capacity to attract external funding. The presence of R&D activity, represented by 
a binary variable, underscores the elevated risks and informational asymmetry inherent 
in such companies (Aboody & Lev, 2000). Analyst coverage (Analysts) is factored in to 
reflect the quality of a firm’s informational environment, where increased analyst atten
tion correlates with lower capital costs and enhanced market valuations (Botosan et al., 
2011; Botosan & Plumlee, 2005). Moreover, we adjust for forecasted long-term growth 
(LGTM Growth) to consider analysts’ expectations about a firm’s future growth prospects 
(Botosan & Plumlee, 2013; Easton, 2009).

Our study further corrects for competitive pressures that affect a company’s market 
valuation, underlying cost of capital and disclosure practices (Ali et al., 2014; X. Li, 
2010). We use the Herfindahl-Hirschman index (HH Index) to gauge industry compe
tition, where higher values suggest lower competition, potentially allowing firms to 
better manage increased compliance costs and enhance financial valuation (Clarkson 
et al., 2015; Rhoades, 1993).

We also control for corporate initiatives related to environmental responsibility and 
governance structures that demonstrate a firm’s commitment to addressing climate 
change and reducing GHG emissions. This entails the inclusion of binary variables 
for the implementation of Emission Reduction Initiatives (ERI) and the existence of 
a CSR and/or Sustainability committee (Baboukardos, 2017). Lastly, the market sys
tematic risk is controlled by including the beta coefficient (Beta) to gauge its impact 
on information asymmetry and cost of capital during the robustness checks (Botosan 
et al., 2011).
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3.5. Empirical design

To examine the firms’ valuation effects of carbon disclosure and GHG emissions before 
and after the 2013 CDR for voluntary disclosers vs. non-disclosers, we estimate the fol
lowing difference-in-differences regression model with fixed effects, taking into account 
all control variables as discussed earlier.

Tobin′sQi.t = b0 + b1Voluntaryi.t + b2CDRi.t− 1 + b3LnGHGi.t− 1

+ b4CDR∗Voluntaryi.t− 1 + b5CDR∗LnGHGi.t− 1

+ b6Voluntary∗LnGHGi.t− 1 + b7CDR∗Voluntary∗LnGHGi.t− 1

+ b8LnSizei.t− 1 + b9B2Mi.t− 1 + b10Leveragei.t− 1 + b11ROAi.t− 1

+ b12R&D binaryi.t− 1 + b13Analystsi.t− 1 + b14 LGTM Growthi.t− 1

+ b15 HH Indexi.t− 1 + b16ERIi.t− 1 + b17CSR/Sustainabilityi.t− 1

+
􏽘

i
biFirm.Controls+

􏽘

t
btYear.Controls+ 1i.t

(1) 

Where Tobin′sQi.t represents the value of the firm (i) in a year (t). Voluntaryi.t is a 
binary taking the value of 1 for firms that disclosed their total GHG emissions in 
the annual reports before the 2013 CDR and 0 otherwise.2 CDRi.t− 1 is a binary 
taking the value of 1 for financial years ending on or after 31st September 2013 (the 
date of carbon disclosure regulation) and 0 for before that. LnGHGi.t− 1 is the 
natural logarithm of total GHG emissions included in Scope 1 and Scope 2. The coeffi
cients of interest are – b2, b4, b5, and b7. The coefficient b4 represents the effect of the 
2013 CDR for the voluntary carbon disclosers CDR∗Voluntaryi.t− 1, while b2 represents 
the effect of the regulation CDRi.t− 1 for non-disclosers. According to H1a, we expect a 
negative (positive) sign for b4 (b2). According to H1b, we expect a negative (positive) 
sign for b2 (b4).

According to H2, we expect negative signs for both b5 andb7, with b7 potentially 
demonstrating a higher negative coefficient. The coefficient b7 represents the effect of 
GHG emissions of voluntary disclosers post the 2013 regulation CDR∗Voluntary∗
LnGHGi.t− 1 while b5 represents the effect of GHG emissions post the 2013 CDR for 
non-disclosers CDR∗LnGHGi.t− 1. We should note that b6 (b3) represents the effect of 
GHG emissions for voluntary disclosers (non-disclosers) before the 2013 CDR.

This empirical design examining voluntary carbon disclosers and non-disclosers pre 
and post-2013 CDR is consistent with a long stream of prior studies that employed a 
difference-in-differences model, as discussed by (De George et al., 2016). It should 
allow us to compare the voluntary (treatment group) with non-disclosers (control 
group) with respect to the post-effect of the 2013 CDR (the event) and the GHG emis
sions of both groups. The difference-in-difference design uncovers significant economic 
outcomes that appear in the data quickly but reverse over the long term (D. Li et al., 
2022). As such, we run the baseline model of Eq. (1) for short (2010–2016) and long 
windows (2010–2020) to observe whether or not the 2013 CDR short-term economic 
effects persist in the long term. The application of short and long windows is consistent 
with prior literature (Chen et al., 2013; DeFond et al., 2011; Hong et al., 2014). To further 

2We note that when running the model through STATA, b1Voluntaryi.t− 1 drops out for perfect collinearity.
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understand the results of the difference-in-differences regressions, we rerun the baseline 
model in Eq. (1) by partitioning the full sample into two subgroups: voluntary disclosers 
and non-disclosers. The subgrouping regression presents a closer look at the unique 
effects of CDRi.t− 1, LnGHGi.t− 1, and the interaction term CDR∗LnGHGi.t− 1 for the two 
distinct groups of firms.

We run firm-fixed effects and year-fixed effects estimation with robust standard errors 
clustered at the firm level.3 Based on the Hausman test, we find that the fixed-effects esti
mation fits better than the random-effects estimation. Robust standard errors clustered at 
the firm level are used to control for heteroscedasticity and autocorrelation bias (Petersen, 
2009; Wooldridge, 2010). The firm-fixed effects eliminate biases caused by time-invariant 
omitted variables, while year-fixed effects eliminate biases caused by omitted variables that 
vary across years but are constant across firms (Wooldridge, 2010). We use the one-year lag 
for all the independent and control variables to rule out reverse causality bias.

4. Empirical findings

4.1. Diff-in-diff and subgroup fixed-effects regressions results

The descriptive analysis and correlation matrix of our study variables are presented and 
briefly discussed in the Online Appendices file. The examination of the difference-in- 
differences (Diff-in-Diff) and subgroup regression analyses, detailed in Table 3, 
employs fixed-effects estimations for Tobin’sQ (Panel A) and the Bid-Ask Spread 
(Panel B) over two temporal spans: the short (2010–2016) and long window (2010– 
2020). In the short window, we introduce Model 1, focusing on the logarithm of GHG 
emissions (LnGHG) with all control variables; Model 2 implements a standard Diff-in- 
Diff approach; Model 3 incorporates all pertinent variables to evaluate Hypotheses 1a, 
1b, and 2 in line with Equation (1); Model 4 (Model 5) presents the subgroup regressions 
to dissect the effects of CDR, LnGHG, and their interaction for voluntary carbon disclo
sers (non-disclosers). The structure applied to Models 1 through 5 is systematically 
applied to Models 6 through 10 for the long window analysis.

Tobin’sQ results for both temporal periods provide robust support for Hypothesis 
H1b, though not for Hypothesis H1a. Model 3 illustrates a significant positive 
influence (+0.546, p < 0.05) of the 2013 CDR on voluntary disclosers 
CDR∗Voluntaryi.t− 1 and a significant negative impact (−0.696, p < 0.01) of CDRi.t− 1 
for non-disclosers within the short window. These findings persist in the long window 
(Model 8), suggesting enduring economic repercussions from the 2013 CDR on firm 
value, which are beneficial for voluntary disclosers and adverse for non-disclosers. The 
predicted values of Tobin’sQ, as illustrated in Figure 1, were obtained in the post-esti
mation of Model 8 in the long window. The graphical illustration of predicted values 
depicts the stark differences between voluntary carbon disclosers and non-disclosers 
very clearly over the years, especially after the 2013 CDR. In addition, the subgroup 
analysis further substantiates a sustained firm devaluation for non-disclosers after 
2013, evidenced by the negative effect of CDRi.t− 1 in Model 5 and Model 10 (−0.744, 
p < 0.10; and – 0.606, p < 0.05, respectively).

3We also use firm-fixed and industry*year-fixed effects to check for robustness, and the results remain similar.

ACCOUNTING FORUM 11



Ta
bl

e 
3.

 D
iff

-in
-d

iff
 r

eg
re

ss
io

ns
 a

nd
 s

ub
gr

ou
p 

an
al

ys
is

 w
ith

 fi
xe

d 
eff

ec
ts

 f
or

 F
TS

E 
35

0 
fir

m
s

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

(9
)

(1
0)

Fu
ll 

sa
m

pl
e

Fu
ll 

sa
m

pl
e

Fu
ll 

sa
m

pl
e

Vo
lu

nt
ar

y
N

on
-D

is
cl

os
er

s
Fu

ll 
sa

m
pl

e
Fu

ll 
sa

m
pl

e
Fu

ll 
sa

m
pl

e
Vo

lu
nt

ar
y

N
on

-D
is

cl
os

er
s

Pa
ne

l A
: T

ob
in

’sQ
20

10
–2

01
6

20
10

–2
02

0

Co
nt

ro
l v

ar
ia

bl
es

Ln
.S

iz
e

−
0.

88
8*

**
−

0.
86

6*
**

−
0.

87
0*

**
−

0.
88

2*
**

−
0.

97
6*

**
−

0.
56

8*
**

−
0.

55
9*

**
−

0.
57

0*
**

−
0.

54
9*

**
−

0.
54

2*
*

(0
.1

80
)

(0
.1

74
)

(0
.1

79
)

(0
.2

12
)

(0
.3

10
)

(0
.1

63
)

(0
.1

64
)

(0
.1

69
)

(0
.1

65
)

(0
.2

56
)

B2
M

−
0.

07
6

−
0.

09
7

−
0.

07
9

−
0.

08
5

0.
04

0
−

0.
22

3*
*

−
0.

23
1*

*
−

0.
21

9*
*

−
0.

32
9*

**
−

0.
01

4
(0

.0
64

)
(0

.0
65

)
(0

.0
67

)
(0

.0
73

)
(0

.1
52

)
(0

.0
94

)
(0

.0
95

)
(0

.0
95

)
(0

.0
95

)
(0

.2
22

)
Le

ve
ra

ge
0.

00
9

0.
00

8
0.

00
7

0.
01

1
0.

00
1

−
0.

00
2

−
0.

00
2

−
0.

00
2

0.
00

4
−

0.
01

1
(0

.0
05

)
(0

.0
05

)
(0

.0
05

)
(0

.0
08

)
(0

.0
07

)
(0

.0
04

)
(0

.0
04

)
(0

.0
04

)
(0

.0
05

)
(0

.0
07

)
RO

A
0.

02
6*

**
0.

02
5*

**
0.

02
4*

**
0.

03
2*

**
0.

01
6*

0.
01

8*
*

0.
01

8*
*

0.
01

8*
*

0.
01

2*
**

0.
02

3
(0

.0
06

)
(0

.0
06

)
(0

.0
06

)
(0

.0
07

)
(0

.0
09

)
(0

.0
08

)
(0

.0
08

)
(0

.0
08

)
(0

.0
04

)
(0

.0
16

)
R&

D
 b

in
ar

y
−

0.
54

3*
**

−
0.

59
0*

**
−

0.
59

4*
**

−
0.

37
8*

**
−

0.
65

9*
*

−
0.

21
0

−
0.

21
8

−
0.

21
8

−
0.

25
8

−
0.

34
2

(0
.1

93
)

(0
.1

76
)

(0
.1

71
)

(0
.0

54
)

(0
.2

85
)

(0
.1

62
)

(0
.1

55
)

(0
.1

53
)

(0
.2

39
)

(0
.3

86
)

An
al

ys
ts

−
0.

00
1

−
0.

00
1

−
0.

00
1

0.
00

1
−

0.
00

9
−

0.
00

5
−

0.
00

5
−

0.
00

5
0.

00
7*

−
0.

02
8

(0
.0

04
)

(0
.0

04
)

(0
.0

04
)

(0
.0

04
)

(0
.0

12
)

(0
.0

11
)

(0
.0

11
)

(0
.0

10
)

(0
.0

04
)

(0
.0

28
)

LG
TM

 G
ro

w
th

−
0.

00
1*

**
−

0.
00

1*
**

−
0.

00
1*

*
−

0.
00

1*
−

0.
00

1
−

0.
00

0
−

0.
00

0
0.

00
0

0.
00

0
−

0.
00

0
(0

.0
00

)
(0

.0
00

)
(0

.0
00

)
(0

.0
00

)
(0

.0
01

)
(0

.0
00

)
(0

.0
00

)
(0

.0
00

)
(0

.0
00

)
(0

.0
01

)
H

H
 In

de
x

0.
01

2
0.

01
2

0.
01

2
0.

01
7*

*
−

0.
09

7
0.

00
7

0.
00

7
0.

00
7

0.
01

2*
−

0.
00

5
(0

.0
08

)
(0

.0
08

)
(0

.0
07

)
(0

.0
07

)
(0

.1
13

)
(0

.0
07

)
(0

.0
07

)
(0

.0
07

)
(0

.0
07

)
(0

.0
36

)
ER

I
−

0.
31

5*
*

−
0.

32
3*

*
−

0.
31

9*
*

−
0.

28
8

−
0.

34
1

−
0.

30
7

−
0.

31
1

−
0.

30
2

−
0.

09
0

−
0.

46
8

(0
.1

58
)

(0
.1

57
)

(0
.1

58
)

(0
.2

51
)

(0
.2

15
)

(0
.2

27
)

(0
.2

29
)

(0
.2

26
)

(0
.1

55
)

(0
.3

70
)

CS
R/

Su
st

ai
na

bi
lit

y
0.

00
5

0.
00

2
−

0.
00

1
0.

00
4

−
0.

04
4

0.
02

6
0.

02
2

0.
01

7
−

0.
05

8
0.

10
0

(0
.0

37
)

(0
.0

38
)

(0
.0

41
)

(0
.0

40
)

(0
.1

09
)

(0
.0

52
)

(0
.0

52
)

(0
.0

52
)

(0
.0

56
)

(0
.1

21
)

V
ar

ia
bl

es
 o

f 
in

te
re

st
Ln

G
H

G
−

0.
03

5
−

0.
03

7
−

0.
09

5
−

0.
03

5
−

0.
11

5
0.

07
9

0.
08

0
0.

07
9

0.
04

6
0.

06
3

(0
.0

69
)

(0
.0

66
)

(0
.1

51
)

(0
.0

70
)

(0
.1

66
)

(0
.0

66
)

(0
.0

65
)

(0
.1

24
)

(0
.0

60
)

(0
.1

34
)

CD
R

−
0.

44
3*

**
−

0.
69

6*
**

−
0.

13
9

−
0.

74
4*

−
0.

39
8*

**
−

0.
58

6*
**

−
0.

13
1

−
0.

60
6*

*
(0

.1
50

)
(0

.2
52

)
(0

.1
14

)
(0

.4
40

)
(0

.1
28

)
(0

.1
76

)
(0

.1
16

)
(0

.2
71

)
CD

R*
Vo

lu
nt

ar
y

0.
20

1*
0.

54
6*

*
0.

14
2

0.
41

8*
*

(0
.1

19
)

(0
.2

39
)

(0
.1

09
)

(0
.1

73
)

CD
R*

Ln
G

H
G

0.
07

8*
−

0.
01

2
0.

07
2

0.
05

8*
−

0.
02

0
0.

04
7

(0
.0

42
)

(0
.0

17
)

(0
.0

47
)

(0
.0

30
)

(0
.0

15
)

(0
.0

33
)

Vo
lu

nt
ar

y*
Ln

G
H

G
0.

05
1

−
0.

03
1

(0
.1

62
)

(0
.1

30
)

CD
R*

Vo
lu

nt
ar

y*
Ln

G
H

G
−

0.
09

5*
*

−
0.

07
4*

*
(0

.0
45

)
(0

.0
33

)
Co

ns
ta

nt
9.

85
8*

**
10

.0
39

**
*

10
.1

46
**

*
10

.0
39

**
*

11
.1

53
**

*
6.

89
8*

**
7.

15
0*

**
7.

32
0*

**
6.

82
6*

**
7.

60
5*

**
(1

.6
35

)
(1

.6
01

)
(1

.6
28

)
(2

.0
93

)
(2

.3
17

)
(1

.3
84

)
(1

.3
98

)
(1

.4
63

)
(1

.4
72

)
(2

.0
17

)

12 L. MATTHEWS ET AL.



Ye
ar

 c
on

tr
ol

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Fi

rm
 c

on
tr

ol
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

O
bs

er
va

tio
ns

.
79

7
79

7
79

7
55

0
24

7
15

07
15

07
15

07
89

1
61

6
R-

sq
ua

re
d

0.
22

9
0.

25
6

0.
26

6
0.

29
3

0.
26

6
0.

07
6

0.
07

9
0.

08
0

0.
20

0
0.

07
8

Pa
ne

l B
: B

id
-A

sk
 S

pr
ea

d
20

10
–2

01
6

20
10

–2
02

0
V

ar
ia

bl
es

 o
f 

in
te

re
st

Ln
G

H
G

−
0.

08
3*

−
0.

08
5*

0.
03

3
−

0.
11

5*
*

0.
02

1
−

0.
02

8
−

0.
02

8
−

0.
02

1
−

0.
06

7*
*

−
0.

01
7

(0
.0

47
)

(0
.0

46
)

(0
.0

43
)

(0
.0

48
)

(0
.0

45
)

(0
.0

27
)

(0
.0

27
)

(0
.0

33
)

(0
.0

33
)

(0
.0

31
)

CD
R

0.
11

5*
**

0.
07

1*
−

0.
08

9
0.

08
9*

0.
10

0*
**

0.
08

9*
*

−
0.

07
7

0.
08

3*
*

(0
.0

31
)

(0
.0

40
)

(0
.0

63
)

(0
.0

47
)

(0
.0

32
)

(0
.0

35
)

(0
.0

57
)

(0
.0

42
)

CD
R*

Vo
lu

nt
ar

y
−

0.
05

5*
−

0.
13

6*
*

−
0.

03
5

−
0.

15
8*

**
(0

.0
30

)
(0

.0
67

)
(0

.0
26

)
(0

.0
56

)
CD

R*
Ln

G
H

G
0.

00
7

0.
02

4*
**

0.
00

5
0.

00
2

0.
02

5*
**

0.
00

2
(0

.0
07

)
(0

.0
08

)
(0

.0
07

)
(0

.0
04

)
(0

.0
07

)
(0

.0
04

)
Vo

lu
nt

ar
y*

Ln
G

H
G

−
0.

14
9*

*
−

0.
02

8
(0

.0
66

)
(0

.0
41

)
CD

R*
Vo

lu
nt

ar
y*

Ln
G

H
G

0.
01

5
0.

02
2*

**
(0

.0
10

)
(0

.0
08

)
Co

ns
ta

nt
0.

53
9

0.
53

4
0.

13
5

0.
20

5
−

0.
08

2
0.

88
8*

**
0.

82
2*

**
0.

74
8*

**
1.

00
0*

**
0.

76
6*

**
(0

.8
82

)
(0

.8
89

)
(0

.8
55

)
(1

.2
08

)
(0

.9
04

)
(0

.2
25

)
(0

.2
30

)
(0

.2
02

)
(0

.3
76

)
(0

.2
19

)
Co

nt
ro

l v
ar

ia
bl

es
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

ar
 c

on
tr

ol
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Ye
s

Fi
rm

 c
on

tr
ol

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
O

bs
er

va
tio

ns
.

69
8

69
8

69
8

47
3

22
5

13
94

13
94

13
94

81
4

58
0

R-
sq

ua
re

d
0.

18
5

0.
19

4
0.

22
0

0.
24

2
0.

21
3

0.
18

4
0.

18
9

0.
20

5
0.

23
5

0.
22

1

Ro
bu

st
 s

ta
nd

ar
d 

er
ro

rs
 c

lu
st

er
ed

 a
t t

he
 fi

rm
 le

ve
l a

re
 re

po
rt

ed
 in

 p
ar

en
th

es
is

; *
**

 p
 <

 0
.0

1,
 *

* 
p 

<
 0

.0
5,

 *
 p

 <
 0

.1
0;

 a
ll 

in
de

pe
nd

en
t a

nd
 c

on
tr

ol
 v

ar
ia

bl
es

 a
re

 o
ne

 y
ea

r l
ag

 to
 m

iti
ga

te
 e

nd
og

en
ei

ty
 

co
nc

er
ns

 a
ris

in
g 

fr
om

 r
es

er
ve

s 
ca

us
al

ity
; T

ab
le

 2
re

po
rt

s 
va

ria
bl

e 
de

fin
iti

on
s 

an
d 

m
ea

su
re

m
en

ts
.

ACCOUNTING FORUM 13



The Bid-Ask Spread findings in Panel B complement the results of Tobin’sQ, affirming 
the reduced (increased) information asymmetry for voluntary disclosers (non-disclosers) 
post-2013 CDR. Model 8 in Panel B reveals a significant positive effect (+0.089, p < 0.05) 
of CDRi.t− 1 for non-disclosers and a significant negative impact (−0.158, p < 0.01) of 
CDR∗Voluntaryi.t− 1 for voluntary disclosers post-2013 CDR. These patterns are in line 
with earlier research that posits that capital markets penalise firms lacking voluntary 
carbon disclosures (Matsumura et al., 2014).

Hypothesis 2 postulates a pronounced negative effect of GHG emissions on firm 
valuation for voluntary disclosers compared to non-disclosers following the 2013 
CDR. The short-term Tobin’sQ results (Model 3) validate this with a significant nega
tive effect (−0.095, p < 0.05) for CDR∗Voluntary∗LnGHGi.t− 1, contrasting with a posi
tive yet weakly significant coefficient (+0.078, p < 0.1) for CDR∗LnGHGi.t− 1. The long 
window results (Model 8) mirror this pattern, emphasising the substantial and endur
ing negative impact of GHG emissions on firm value, specifically for voluntary 
disclosers.

Contrastingly, the GHG emissions of non-disclosers, while showing a positive effect 
on Tobin’sQ, fail to reveal consistent evidence in either the Bid-Ask Spread or the sub
group analysis, casting doubt on the robustness of this finding.4 Finally, we conduct a 
two-sample T-test to check for significant differences in the levels of GHG emissions. 
Results confirm that, on average, voluntary disclosers generate 3576 thousand metric 
tons of GHG emissions more than non-disclosers (T-value = 8.79, p < 0.01), thus 
facing greater environmental risks and experiencing more pronounced devaluation 
effects of GHG emissions post-regulation.

Figure 1. Predicted values of Tobin’s Q.

4Some substantiating evidence, albeit weak, is observed in the PSM sample-based regression (see Table 5) for the long 
window results.
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4.2. Robustness checks

The robustness of the initial findings, using Tobin’sQ as a firm value indicator, under
went several validations.5 The first robustness check involved adopting the Bid-Ask 
Spread as an inverse proxy for firm value, and the results align qualitatively with those 
of Tobin’sQ (Section 4.1; Table 3, Panel B). Further, we obtain consistent results (unre
ported) when employing total shareholder return as an alternative firm valuation metric.6

For the second robustness tests, we rerun the baseline fixed-effects model incorporat
ing firm controls, year controls and industry-year controls, with robust standard errors 
clustered at the firm level; results (unreported) remain qualitatively consistent. In 
additional attempts to detect industry-specific trends, we replicate the baseline results 
independently for each of the ten sectors in the ICB classification.7 Results (unreported) 
show consistent findings mainly from the largest sectors – Basic Materials, Consumer 
Services, Financials, and Oil & Gas. We further check the sensitivity of results by exclud
ing the financial sector from the full sample in the baseline regressions, and the results 
(unreported) remain consistent.

The third test applied fixed effects panel quantile regression (FEPQR), following 
Canay (2011) method, which allows examination of the entire conditional distribution 
of firm value rather than just the mean. This approach is especially useful when addres
sing the presence of extreme outliers and skewed distributions (M. Li, 2015). The consist
ency of the FEPQR findings, displayed in Table 4, across the ten quantiles of Tobin’sQ for 
both the short and long windows reinforces the robustness of the initial results. Similarly, 
FEPQR evidence for the Bid-Ask Spread, total shareholder return, and the average 
implied cost of equity capital (unreported) further corroborate the baseline results. We 
also check for the effect of the outliers in the baseline results by winsorising the continu
ous variables of interest (Tobin’sQ and LnGHG) at the top and bottom one percent of 
observations; results (unreported) remain consistent in the short and long windows.

The fourth robustness check took into account additional controls, such as the 2014/ 
95/EU directive on non-financial disclosures (Al-Dosari et al., 2023) and the COVID-19 
pandemic.8 The short and long-window results (unreported) remain similar after 
accounting for these additional controls. However, the subgroup analysis revealed that 
voluntary disclosers faced significant devaluation during the pandemic period (2019– 
2020). The post-COVID devaluations of voluntary disclosers is also evident in Figure 1.

Finally, the fifth robustness check employed propensity score matching (PSM) to cir
cumvent selection bias. We match each voluntary discloser (treatment group) with a 
non-discloser (control group) using the period before the 2013 CDR, with replacement.9

It is argued that “disclosure is closely associated with performance” (Al-Dosari et al., 
2023, p. 189). In essence, control variables identified in the baseline model may impact 
disclosure choices since they may affect corporate performance. Hence, we include all 
control variables of the baseline model in the PSM matching process, along with year 
controls and industry controls. The matched samples’ regression results, presented in 

5All unreported results in this section are available with detailed discussion in the Online Appendices file.
6We thank the anonymous reviewer for suggesting the use of total shareholder return.
7We thank the anonymous reviewer for recommending detailed checks for industry-specific trends.
8We thank the anonymous reviewer for suggesting the use of these additional controls.
9We thank the anonymous reviewers for suggesting the use of the PSM method. We note that we also apply PSM without 

replacement and obtain some consistent results. See pages 28–30 of the Online Appendices file.
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Table 510, demonstrate consistent evidence as follows: 1- a significant devaluation 
observed for non-disclosers post-CDR, and 2- an adverse (beneficial) effect of GHG 
emissions observed for the valuation of voluntary disclosers (non-disclosers) post- 
CDR. Overall, these robustness checks reinforce the original findings, suggesting that 
the initial conclusions drawn from Tobin’sQ are stable across different measures and 
methodological approaches, as well as when additional variables are considered.

5. Discussion of findings

Our research reveals how corporate environmental transparency and underlying per
formance are closely linked to market valuation, thus affirming the significant role of sus
tainability disclosures in capital markets (Barth et al., 2001; Matsumura et al., 2014). The 
relationship between environmental effects and firm value supports the longstanding 
argument that investors should consider GHG emissions information in their valuation 
decisions. Utilising Suchman’s (1995) legitimisation perspective under the neo-insti
tutional theory, we understand that voluntary carbon disclosers are perceived with 
enhanced legitimacy compared to non-disclosers, because they align with societal 
norms and values. The enhanced legitimacy of voluntary disclosers, potentially bolstering 
their stakeholder trust and support (Elmagrhi & Ntim, 2022), is likely to be rewarded 
with higher market valuation (Suchman, 1995).

We find that strategic legitimacy plays a critical role where companies anticipate and 
adapt to changing norms, potentially before they become enshrined in formal regulation. 
Our findings also explore the dual effects of regulation, as suggested by Bagnoli and 
Watts (2007) and Breuer et al. (2022), whereby mandatory disclosure could either 
erode the competitive advantage of voluntary disclosers or enhance their market credi
bility and comparability. Specifically, the 2013 CDR carries a “double-edged sword” 
effect for voluntary disclosers: they might lose the informational competitive advantage 
due to increased comparability with non-disclosers, or they might gain market credi
bility, leading to enhanced firm valuation (Healy & Palepu, 2001; Verrecchia, 2001). 
Our evidence supports the latter, suggesting that the market benefits of regulation out
weigh the costs of eroded competitive advantage for voluntary disclosers.

Furthermore, the reduced information asymmetry and improved comparability in the 
post-CDR era revealed the extent of underlying environmental risks of voluntary disclo
sers compared to their non-discloser counterparts. Our findings support the value-rel
evance of GHG emissions (Matsumura et al., 2014), providing distinct evidence of 
capital market costs (benefits) for voluntary carbon disclosers (non-disclosers) following 
the 2013 CDR. The T-test comparison shows that voluntary disclosers are heavier in 
emissions than non-disclosers. Being the heavier GHG emitters, voluntary disclosers 
bear much higher environmental risks, a fact that was brought to light by the CDR 
and became ever more taxing to their firm value.

Our findings contribute to prior literature on corporate environmental transparency 
and underlying performance in several ways. First, we extend the empirical evidence on 

10The reported differences between the observations for voluntary disclosers (Models 4 and 9) and non-disclosers 
(Models 5 and 10, respectively) are due, at least in part, to the application of PSM with replacement. See pages 29– 
30 of the Online Appendices file for more information.
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the differences between voluntary carbon disclosers and non-disclosers (Matsumura 
et al., 2014) by examining the UK-based transition to a mandatory carbon disclosure 
regime in 2013. Second, while we reaffirm the value-relevance of GHG emissions in 
investment decisions (Barth et al., 2001; Matsumura et al., 2014), we extend the 
current knowledge by providing evidence on the differences between voluntary disclosers 
and non-disclosers after the shift to mandatory reporting regime. Third, we extend prior 
debates on the “double-edged sword” of disclosure regulation for voluntary disclosers – 
loss of competitive advantage versus reinforced credibility (Breuer et al., 2022). Our evi
dence supports the latter, indicating that the benefits of disclosure regulations outweigh 
the cost of eroding competitive advantage for voluntary disclosers. Our evidence speaks 
to the importance of disclosure regulations in reducing information asymmetry and 
enhancing transparency (Healy & Palepu, 2001; Verrecchia, 2001).

These findings bear significant practical and policy implications as we bring support 
for the case of regulated environmental reporting to improve comparability and bolster 
the perceived reliability of disclosures. Furthermore, the improved comparability 
between voluntary disclosers and non-disclosers post-CDR allowed investors a better 
assessment of the relative carbon risks for both groups, thus enabling capital markets 
to accurately penalise (reward) GHG emissions of voluntary disclosers (non-disclosers). 
These insights are crucial for policymakers and corporate managers as they navigate the 
complexities of environmental disclosure, the underlying performance and the respective 
consequences on firm valuation.

6. Conclusions

This study examines the effects of voluntary carbon disclosure and the underlying GHG 
emissions on the market valuation of FTSE 350 firms, by differentiating between groups 
of voluntary disclosers and non-disclosers in the pre- and post-2013 CDR eras.

6.1. Empirical findings

We document a beneficial (adverse) impact of the CDR on the firm valuation of volun
tary carbon disclosers (non-disclosers). Moreover, investors penalise the GHG emis
sions of voluntary disclosers with significant devaluations after the CDR, while non- 
disclosers are somewhat rewarded with a slight increase in their market value. This 
indicates that the improved transparency provided by the CDR revealed the magnitude 
of GHG emissions from voluntary disclosers compared to non-disclosers, which 
explains the significant GHG-based devaluations observed in voluntary disclosers 
post the CDR.

6.2. Theoretical implications

These findings contribute to our understanding of how capital markets respond to 
environmental transparency and underlying performance. The post-CDR positive 
market response to voluntary carbon disclosers supports the legitimisation perspective 
of the neo-institutional theory, suggesting that these companies are rewarded for align
ing with societal expectations, thereby gaining legitimacy and reinforcing credibility 
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(Elmagrhi & Ntim, 2022; Suchman, 1995). In addition, we bring support for the value- 
relevance of environmental performance by demonstrating how investors account for 
the relative differences in carbon risks between voluntary disclosers and non-disclosers.

6.3. Policy and practical implications

Our findings underline the significant role of regulation in mitigating information asymme
try and enhancing the comparability of environmental disclosures. Mandated disclosures 
enhance investors’ ability to assess environmental risks and adjust the market valuation 
of heavy polluters, thus supporting the role of capital markets in environmental governance. 
While disclosure regulation might eliminate the informational competitive advantage of 
voluntary disclosers (Breuer et al., 2022), the overall market benefits from enhanced credi
bility and comparability outweigh the lost advantages. These insights bring significant feed
back for policymakers when weighing the costs and benefits of disclosure regulations. As for 
corporate managers, we provide valuable insights reaffirming the substantial value of volun
tary disclosure policies in the absence of mandatory requirements.

6.4. Limitations and future studies

This research is limited to FTSE 350 firms from 2010 to 2020, which warrants caution in 
generalising inferences to broader contexts. We call on future research to explore 
different timeframes or contexts (i.e. the impact of the 2022 CFD Regulation). Future 
studies could also investigate the moderating impact of various board characteristics 
(i.e. how board composition affects the relationship between carbon disclosure, GHG 
emissions, and capital market metrics). Specifically, the increasing gender diversity on 
FTSE boards after 2020 presents a valuable opportunity to analyse how board compo
sition by gender might moderate the valuation effects of corporate environmental report
ing and underlying performance.
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