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Voluntary disclosure of scope 3 greenhouse gas
emissions and earnings management: Evidence
from UK companies

Alpaslan Yasar'* and Neriman Yalgin®

Abstract: Climate change information, especially greenhouse gas (GHG) emissions
disclosures (Scopes 1, 2 and 3), has recently attracted considerable interest from
investors, companies, regulators, and other stakeholders. This study examines the
relationship between voluntary scope 3 GHG emissions disclosure and earnings
management (EM), proxied by accruals-based earnings management (AEM) and
real earnings management (REM). Based on a sample of 2,100 firm-year observa-
tions for 420 non-financial UK-listed firms over the period 2016-2020, we find

a negative but insignificant relationship between voluntary scope 3 GHG emissions
disclosure and EM. Our results are robust to alternative sensitivity tests. Our findings
imply that voluntary environmental disclosure (scope 3 GHG emissions) is not

a determining factor for UK firms to engage in EM.

Subjects: Business, Management and Accounting; Accounting; Corporate Social
Responsibility; Business Ethics

Keywords: voluntary disclosure; scope 3 emissions disclosure; voluntary environmental
disclosure; accrual-based earnings management; real earnings management; UK

1. Introduction

Climate and climate change-related issues (e.g., environment, energy, agriculture, food) are
increasingly recognized as a global environmental threat to sustainable development. This issue
has led to increased interest in corporate social responsibility, defined as voluntary activities
undertaken by companies to operate in an economically, socially and environmentally sustainable
manner (Riyadh et al., 2019), and pressure on companies to report on their environmental, social
and governance performance (Bui et al., 2021). The growing interest in climate change-related
issues is mainly due to the negative impacts of increasing GHG emissions on the environment,
socio-economic systems and thus on human life (Orazalin et al.,, 2023). Since controlling these
negative impacts of GHG emissions is essential for sustainable corporate development, there is
a growing demand from investors and stakeholders for companies to provide carbon-related
information (Luo & Tang, 2014). Depending on public interest in climate change and corporate
social responsibility issues, several international agreements (1997 Kyoto Protocol, 2015 Paris
Climate Agreement, 2021 Glasgow Climate Pact) have been signed to reduce the adverse effects
of carbon emissions and combat climate change (Bilal Tan et al., 2022; Haque & Ntim, 2022). The
growing interest from investors and stakeholders is putting pressure on companies to reduce their
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GHG emissions (Sullivan, 2009) and is forcing them to disclose more information on climate
change, in particular on GHG emissions (Albarrak et al., 2019; Alsaifi et al., 2020; Flammer, 2013;
Gerged et al, 2020; Sun et al., 2022; Velayutham, 2014). Therefore, companies are increasingly
disclosing information on their GHG emissions (Scopes 1, 2 and 3), voluntarily? or on a mandatory
basis.

Despite increasingly mandatory requirements, companies continue to disclose information
voluntarily, and much attention is paid to the motivations behind this behavior (Watson et al.,
2002). According to the existing accounting literature, a company may use voluntary environ-
mental disclosures either as a legitimising tool or in an opportunistic way to cover up unethical
managerial behaviour such as EM (Gerged et al., 2020; Kim et al., 2012). The relationship between
voluntary environmental disclosure and EM has been explained using several theoretical frame-
works (e.g., legitimacy, agency, stakeholder, and signaling theory). Agency and stakeholder the-
ories are the most popular (Velte, 2021). Based on the legitimacy theory, it is argued that
companies will voluntarily disclose social and environmental information to maintain their legiti-
macy (Ofoegbu et al., 2018). Agency theory, based on the assumption that managers act in their
own interest, suggests a positive relationship between corporate environmental disclosure and EM
(Chih et al., 2008; Lemma et al., 2020; Prior et al., 2008; Sun et al., 2010; Velayutham, 2014), while
stakeholder theory, based on the assumption that management acts in the interests of key
stakeholder groups, suggests a negative relationship (Gerged et al., 2020; Kim et al., 2012).

According to Healy and Wahlen (1999), “EM occurs when managers use judgment in financial
reporting and in structuring transactions to alter financial reports to either mislead some stake-
holders about the underlying economic performance of the company or to influence contractual
outcomes that depend on reported accounting numbers” (p. 368). EM practices may adversely
affect the financial performance of the company by reducing the quality of information about
profits presented in the financial statements (Mahrani & Soewarno, 2018). Corporate social/envir-
onmental responsibility disclosures and good corporate governance play an important role in
reducing the negative impact of EM practices (Ntim & Soobaroyen, 2013). Kim et al. (2012) argued
that corporate social responsibility activities motivate managers to be honest, trustworthy and
ethical. Companies committed to corporate social responsibility will endeavor to refrain from
practicing EM to maintain long-term quality relationships with investors (Grass-Gil et al., 2016).
On the other hand, consistent with the opportunistic view, managers involved in EM can be
expected to make more corporate environmental disclosures to avoid shareholder scrutiny (Chih
et al,, 2008; Lemma et al., 2020; Prior et al., 2008; Sun et al., 2010). Therefore, examining whether
companies make voluntary environmental disclosures in pursuit of shareholder interests or for
their own opportunistic behaviour is important.

Numerous studies have investigated the relationship between voluntary environmental disclo-
sures and EM based on opportunistic (agency theory) and ethical (stakeholder theory) arguments
and have obtained positive, negative, or non-significant empirical results (Kumar et al.,, 2023;
Velayutham, 2014; Velte, 2020). The conflicting results suggest that the relationship between
voluntary disclosures and EM remains a significant research problem. Also, many studies have
examined the relationship between corporate social responsibility disclosures and EM, but there
needs to be more evidence on the relationship between GHG emissions disclosures and EM. On the
other hand, existing literature provides no empirical evidence on the link between EM and volun-
tary Scope 3 GHG emissions disclosure, a particular type of voluntary environmental disclosure.
Thus, the research question of this study is whether there is a relationship between the voluntary
scope 3 GHG emissions disclosure and EM.

This study aims to investigate whether there is a relationship between voluntary environmental
disclosures and EM. Specifically, using a sample of publicly listed UK firms, this study focuses on the
association between scope 3 GHG emissions disclosure and EM (as measured via discretionary
accruals and REM)
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We are motivated to investigate this relationship for the following reasons: First, while there is
a large body of evidence on the relationship between corporate social responsibility disclosures
and EM, the existing literature on the relationship between GHG emissions disclosures and EM is
limited and still evolving. Second, to the best of our knowledge, this is the first study investigating
the link between voluntary disclosure of scope 3 GHG emission disclosure and EM. Third, carbon-
related information, especially scope 3 GHG emissions, has become valuable for information users
in recent years.

In the UK, the Companies Act 2006 (Strategic Report and Directors’ Reports) Regulations 2013
require listed companies to provide information on greenhouse gas (GHG) emissions in their
Directors’ Reports (Secretary of State, 2013). It requires mandatory disclosure of scope 1 and 2
emissions to reduce total carbon emissions and encourages voluntary disclosure of scope 3
emissions. This change in legislation is an indication of the particular importance that the UK
attaches to environmental reporting. The UK, a member of the G7, is also one of Europe’s largest
emitters of greenhouse gasses, making it a very important country in terms of emissions and
emissions disclosures (Alsaifi et al., 2020). The UK is also a leader in using the comply or explain
approach and developing corporate governance codes (Hosny & Elgharbawy, 2022). Therefore,
examining the relationship between voluntary Scope 3 GHG emissions disclosure and EM in a UK
context that emphasizes environmental reporting is essential.

We support our claim using UK-listed companies for the period 2016 to 2020. For the empirical
analysis, we use the performance-adjusted discretionary accruals model and the abnormal cash
flows from the operations model of Roychowdhury (2006) to estimate AEM and REM, respectively.
The empirical results show that voluntary scope 3 GHG disclosure has a negative but insignificant
relationship with AEM or REM, in contrast to the significant negative or positive relationship found
in previous studies. Our findings are robust to the alternative sensitivity test. The findings indicate
that managers in the UK do not use voluntary environmental disclosures (scope 3 GHG emissions)
to mask their EM practices.

The paper seeks to contribute to the existing voluntary disclosures and the EM literature. First,
we contribute to the ongoing debate on the relationship between voluntary environmental dis-
closures and EM in previous studies by examining the relationship between scope 3 GHG emissions
disclosure and EM. Second, this study contributes to the literature by providing new empirical
evidence documenting the lack of relationship between voluntary scope 3 GHG emissions disclo-
sure and EM. Third, unlike most previous studies on the relationship between corporate social
responsibility disclosure or environmental disclosures and EM, we use AEM and REM to estimate
EM. To the best of our knowledge, this is the first study to focus on the relationship of voluntary
scope 3 GHG emissions disclosure with both AEM and REM for the UK environment, a strong legal
setting where scope 1 and 2 GHG disclosure is mandatory.

The rest of the paper is structured as follows: Section 2 presents the theoretical framework,
relevant literature, and development of hypotheses. Section 3 describes the research design.
Section 4 discusses our empirical results, including descriptive statistics, bivariate, and regression
analysis. Section 5 presents robustness checks, and the final section offers conclusions.

2. Background

Increasing concerns around the world about the negative impacts of climate change due to
increasing greenhouse gas emissions on the environment, socio-economic systems and thus
human life have led countries to reduce the adverse effects of carbon emissions and combat
climate change by making various laws/regulations (Haque & Ntim, 2022; Orazalin et al., 2023). In
this context, as an essential first step, The United Nations Framework Convention on Climate
Change (UNFCCC) was signed at the European Summit held in Rio de Janeiro in 1992 to protect
the Earth’s climate system against the effects of greenhouse gases and global warming and
entered into force in 1994 (Erdogu, 2010). With the Kyoto Protocol signed in 1997 within the
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scope of the United Nations Framework Convention on Climate Change, the countries ratifying the
protocol committed to reducing greenhouse gases by 5% compared to 1990 levels between 2008
and 2012 (Revkin, 2001). In December 2015, the Paris Climate Agreement (to keep warming well
below 2 °C and pursue efforts towards 1.5 °C) was adopted, a new global agreement to combat
climate change (Rogelj et al., 2016). In November 2021, the 26th Conference of the Parties (COP
26) to the United Nations Framework Convention on Climate Change (UNFCCC) was held. The
Glasgow Climate Pact (GCP) agreement developed at COP 26 changed the emphasis from “well
below 2°C”, the other limit set in the Paris Agreement, to consolidate 1.5°C as the primary global
temperature ceiling and put a new emphasis on near-term action up to 2030 (Depledge et al.,
2022). The European Commission (EC) has set a greenhouse gas reduction target of 40% for 2030
and has developed a vision of an 80-95% decarbonised society by 2050 (Velte, 2021).

The United Kingdom is one of the principal signatories to the Kyoto Protocol, having announced
various climate change legislation, including the International Emissions Trading Scheme (ETS)
(Luo & Tang, 2014). In the UK, the Companies Act 2006 (Strategic Report and Directors’ Reports)
Regulations 2013 require listed companies to provide information on greenhouse gas (GHG)
emissions in their Directors’ Report since October 2013 (Secretary of State, 2013). The law has
been updated to reflect the new simplified energy and carbon reporting requirements. It requires
mandatory disclosure of scope 1 and 2 emissions to reduce total carbon emissions and encourages
voluntary disclosure of scope 3 emissions.

The acceleration of regulatory efforts to reduce the adverse effects of increasing GHG emissions
has led companies to disclose information on greenhouse gas emissions on a mandatory or
voluntary basis. Of the emission scopes (Scopes 1, 2, and 3) that represent different sources of
GHG emissions, scope 3 emissions are not mandatory in the GHG Protocol, but a robust carbon
footprint requires all three components (Peters, 2010). Scope 3 emissions usually constitute
a significant portion of a company’s total GHG footprint, 75 percent for many companies
(Downie & Stubbs, 2013), making voluntary Scope 3 emissions disclosures important. However,
considering that voluntary disclosures may be made for shareholder interests or opportunistic
motives such as earnings management, it is important to understand the motivation behind
companies’ scope 3 disclosures. Consequently, this study seeks to investigate whether
a relationship between companies’ voluntary scope 3 GHG emissions disclosures and earnings
management in the UK context.

3. Theoretical literature review

Meeting environmental responsibilities and disclosing this information can be either a responsible
moral act or an opportunistic act (Shang & Chi, 2023). The relationship between voluntary dis-
closures and EM is often discussed from two conflicting perspectives: opportunistic or ethical
(Kumar et al., 2023; Velayutham, 2018). This relationship has been explained based on several
theoretical frameworks (e.g., agency theory, stakeholder theory, legitimacy theory, signaling the-
ory), of which agency and stakeholder theory are the most popular (Velte, 2021). This section
discusses these two theories and applies them to develop our hypotheses and interpret empirical
findings.

3.1. Agency theory

Agency theory (Jensen & Meckling, 1976) explains the conflict between principals (shareholders)
and agents (managers) due to agency costs (Eisenhardt, 1989; Fox, 1984; Jensen & Meckling,
1976). Agency conflicts between managers and shareholders arise when managers act in their
own interests rather than optimizing the firm value from the stakeholders’ perspective (Watts &
Zimmerman, 1986). Agency theory proposes that firms can mitigate this conflict of interest
through various methods, including compensation plans or voluntary disclosures. Managers may
voluntarily disclose information to convince shareholders that they are acting in their best inter-
ests, thereby reducing agency conflicts with owners (Barako et al., 2006; Watson et al., 2002).
When managers are opportunistic, they use sustainability disclosures as a tool to cover up their
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opportunistic behavior (Velayutham, 2014). Thus, it can be expected that managers involved in EM
will disclose more corporate environmental disclosure for their own benefit in order to distract
shareholders from monitoring EM (Chih et al., 2008; Lemma et al., 2020; Prior et al., 2008; Sun
et al,, 2010).

3.2. Stakeholder theory

Stakeholder theory (Freeman, 1994) argues that the success of an organization depends on
management’s ability to satisfy the interests of key stakeholder groups (e.g., employees, custo-
mers, suppliers, creditors, communities, and others) by managing their relationships well (Freeman
& Phillips, 2002). According to this theory, companies aiming to meet the expectations of external
stakeholders are expected to adopt corporate social responsibility practices to improve their social
and environmental performance (Alatawi et al,, 2023). Based on this approach, managers of
environmentally responsible companies who wish to avoid potential conflicts with key stake-
holders are less likely to engage in unethical behavior such as EM practices (Gerged et al., 2020;
Kim et al.,, 2012). Stakeholder theory proposes that different stakeholder groups require companies
to disclose information on GHG emissions to evaluate their climate change strategies (Velayutham,
2014). Thus, based on this theory, managers who disclose voluntary scope 3 emissions are less
likely to engage in EM, as low earnings quality will not reflect stakeholders’ interests (Velayutham,
2018; Velte, 2019).

4. Empirical literature review and hypothesis development

Several theories can be used to understand the relationship between voluntary disclosures and
earnings management, such as agency, stakeholder, legitimacy, and signaling theories. Some of
the most prominent theories are the agency and stakeholder theories. Based on the agency
theory, to reduce agency conflicts with shareholders, managers may voluntarily disclose informa-
tion to convince shareholders that they are acting in their best interests (Barako et al., 2006;
Watson et al, 2002). In this regard, agency theory suggests a positive relationship between
voluntary scope 3 GHG emissions disclosure and EM. On the other hand, based on the stakeholder
theory (Freeman, 1994), which assumes that management acts in the interests of key stakeholder
groups, managers of environmentally conscious companies who want to avoid potential conflicts
with key stakeholders are less likely to engage in EM (Gerged et al., 2020; Kim et al., 2012). In this
context, managers who disclose voluntary scope 3 emissions are less likely to engage in EM. Thus,
opportunistic (agency theory) and ethical (stakeholder theory) arguments indicate that there may
be a positive or negative relationship between a firm’s voluntary disclosures and its EM practices.

Prior empirical studies investigating the relationship between different types of voluntary dis-
closures (such as corporate social responsibility and environmental disclosures) and EM (such as
AEM and REM) have found inconsistent empirical results that are positive, negative, and insignif-
icant (Kumar et al., 2023; Velayutham, 2014; Velte, 2020). In this context, some previous studies
provide evidence of a positive relationship between corporate social reporting disclosure and AEM,
consistent with the opportunistic perspective (Choi et al., 2013; Gargouri et al., 2010; Martinez-
Ferrero et al., 2016; Muttakin et al., 2015; Prior et al., 2008; Zhang et al., 2021). Conversely, some
studies find a negative relationship between voluntary corporate social (environmental) disclo-
sures and EM, consistent with the ethical perspective (Almahrog et al., 2018; Francis et al., 2008;
Gerged et al., 2020; Grass-Gil et al., 2016; Hong & Andersen, 2011; Kim et al., 2012; Lobo & Zhou,
2001; Patten & Trompeter, 2003; Scholtens & Kang, 2013; Shang & Chi, 2023; Tran et al., 2022). For
example, Lobo and Zhou (2001) reveal that firms with less corporate disclosure tend to engage in
more EM and vice versa. Patten and Trompeter (2003) find a negative relationship between
environmental disclosures and EM in the US. Kim et al. (2012) find that socially responsible firms
are less likely to manage earnings with discretionary accruals, to manage real earnings, and to be
subject to SEC investigations. However, some research has documented an insignificant relation-
ship between voluntary disclosures and EM (Grougiou et al., 2014; Ibrahim et al., 2015; Liu et al,,
2017; Moratis & van Egmond, 2018; Dianita, 2011; Sun et al., 2010). For example, Sun et al. (2010)
examined the relationship between corporate environmental disclosure and EM and the
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interaction effect of corporate governance mechanisms on this relationship in the United Kingdom.
They find an insignificant relationship between corporate environmental disclosure and discre-
tionary accruals, and some corporate governance attributes impact the relationship. Grougiou
et al. (2014) reveal that, in the case of the U.S. banking sector, banks engaged in EM are also
actively involved in corporate social responsibility reporting, while the reverse relationship is
insignificant. Liu et al. (2017) indicate an insignificant relationship between corporate social
responsibility performance and EM (either AEM or REM) when family involvement is considered.
Moratis and van Egmond (2018) find no association between AEM and corporate social responsi-
bility using a sample of US-listed firms.

Although many studies have examined the relationship between corporate social responsibility
disclosures and EM, there is limited evidence on the relationship between GHG emissions disclo-
sures and EM. The existing literature reveals that ESG disclosures, including carbon emissions, are
negatively related to EM (Bilal Tan et al.,, 2022; Bui et al.,, 2021; Lemma et al.,, 2020; Luo & Wu,
2019; Velayutham, 2014; Velte, 2021; Yuan et al,, 2022). For example, Velayutham (2014) finds
a weak negative relationship between voluntary disclosure of GHG emissions and EM using
a sample of Australian firms. Their findings indicate that managers are more likely to have an
ethical orientation and disclose more GHG emissions to investors. Luo and Wu (2019) find that
managerial propensity to disclose carbon information publically and the level and comprehensive-
ness of voluntary carbon disclosure are negatively associated with EM, consistent with the ethical
perspective. Lemma et al. (2020) document evidence that firms with higher carbon risk exposure
are associated with lower financial reporting quality and that this relationship is partially mediated
by the quality of the firms’ voluntary carbon disclosure.

Given the conflicting arguments above, to test the relationship between voluntary disclosure
of scope 3 GHG emissions and EM (AEM and REM), we form the following hypotheses (stated in null
form):

H1. There is no association between voluntary disclosure of scope 3 GHG emissions and AEM.
H2. There is no association between voluntary disclosure of scope 3 GHG emissions and REM.
5. Research design

5.1. Sample selection

The sample used in this study consists of non-financial publicly listed UK firms over the period
2016-2020. The initial sample includes 10,495 firm-year observations of 2,099 UK-listed firms.
Consistent with previous EM studies, we first excluded financial sector firms (5,180 firm-year
observations) because they are subject to different regulations and accounting requirements
(Orazalin et al., 2023). We then deleted 3,215 observations with missing data. After excluding
financial sector firms and missing values, a total of 1,679 firms were dropped from the sample. Our
final sample contains 2,100 firm-year observations of 420 listed companies. For the 2016-
2020 period, 349 firm-year observations had voluntary scope 3 GHG emissions disclosures,
whereas 1,751 firm-year observations did not. The data are collected from the Thomson Reuters
Eikon database in 2022 within the scope of our university subscription. Table 1 outlines the sample
selection process.

5.2. Variables
5.2.1. Dependent variables
We used AEM and REM as dependent variables, which have been widely used in previous EM

studies. This study uses Kothari et al. (2005) performance-adjusted discretionary accrual model to
measure AEM, reducing the heteroskedasticity and misspecification
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Table 1. Sample selection

No. of observations
Listed firms (2016-2020) 10,495
Less Financial firms 5,180
Less Observations with missing data 3,215
Final sample 2,100

problems in other aggregate accrual models. We first calculate the total accruals based on the
cash flow statement approach proposed by Hribar and Collins (2002) to estimate discretionary
accruals. Second, we estimate non-discretionary accruals based on the Kothari et al. (2005) model
in equation (1) and calculate non-discretionary accruals. Then, we obtained discretionary accruals
(DA) as the difference between total accruals and the predicted value of non-discretionary
accruals.

TAit/Ait—1 = a1(1/Aj—1) + a2(AREVyy — AREC;;) /Ajt—1 + a3(PPE;t) /Ajt—1 + a4ROA /A;r_1 + &it (1)

where, for fiscal year t and firm i, TA represents the total accruals measured by the difference
between operating profit and operating cash flows, A;:.; represents the total assets in t-1, AREV
represents the change in net revenues from the preceding year, AREC represents the change in
net receivables from the preceding year, PPE represents the gross property, plant, and equip-
ment, ROA represents the return on assets measured by the ratio of net income to lagged total
assets, and € it is the residual value used to measure discretionary accruals.

We also use REM as a dependent variable, which has received considerable attention in the
accounting literature with the study of Roychowdhury (2006). In his study, he investigated the
effects of three manipulation methods (sales manipulation, reduction of discretionary expenses,
and overproduction) on abnormal CFO, abnormal cost of production, and abnormal discretionary
expenses to detect REM. Previous studies provide empirical evidence of REM through sales manip-
ulation, overproduction, and discretionary expenses (Cohen et al., 2008; Graham et al., 2005;
Roychowdhury, 2006). Since REM directly affects cash flows (Roychowdhury, 2006; Sun et al,
2014), we measure REM only by the abnormal cash flows from operations (proxy for sales
manipulation) model by Roychowdhury (2006). Thus, we use the following regression model to
estimate the normal level of cash flows from operations:

CFOt/At,l =ap + al(l/At,l) + az (St/At,l) + a3 (ASt/At,1) + €t (2)

where, CFO; represents cash flow from operations in year t, A;.; represents the total assets in t-1, S;
represents the sales in year t, AS; represents the change in sales in year t, and € it is the residual
value, which is used to measure the abnormal cash flow from operations. Thus, the residual value
(abnormal CFO) is used as the measure of REM and is measured as the actual CFO minus the
estimated CFO from equation (2).

5.2.2. Independent variable
Our independent variable is the dummy variable DISC_Scope 3 GHG, which takes the value one if
a firm makes a voluntary GHG emissions disclosure and 0 otherwise.

5.2.3. Control variables

We add several control variables commonly used in previous EM studies, including firm size (SIZE),
leverage (LEV), operating cash flows (OCF), return on assets (ROA), audit firm size (BIG4), and sales
growth (GROWTH). First, we include the control variable firm size (SIZE, measured by the natural
logarithm of total assets). Firm size can have an ambiguous effect on EM. Some previous studies
have found that larger firms manage earnings more than smaller firms (Burgstahler & Dichev,
1997; Dechow & Skinner, 2000; Kim et al., 2003; Velte, 2021). Other findings show that larger firms
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Table 2. Definition of variables
Variable Operationalization

Dependent variables

[DA| Absolute value of discretionary accruals estimated by
the Kothari et al. (2005) model

[REM| Absolute value of real earnings management
estimated by abnormal cash flows from operations by
the Roychowdhury (2006) model

Independent variables

Scope 3 GHG Dummy variable which equal to 1 if a firm makes
a voluntary disclosure of scope 3 GHG emissions, and
0 otherwise.

Control variables

SIZE Natural logarithm of total assets

LEV The ratio of total debts to total assets

CFO Cash flow from operations scaled by lagged total
assets

ROA The ratio of net income to beginning total assets

BIG4 Dummy variable which equal to 1 if the auditor is

a Big4 firm, and 0 otherwise

GROWTH Annual change in net sales

have lower discretionary accruals than smaller firms (e.g., Dechow & Dichev, 2002; Myers et al.,
2003). Second, leverage (LEV, measured by total debts to total assets) is included to control the risk
of debt covenant violations. Third, operating cash flows (OCF, cash flow from operations scaled by
lagged total assets) are included to control the negative relationship between discretionary
accruals and cash flows from operations (Becker et al., 1998; Dechow et al., 1995; Francis &
Wang, 2008). Fourth, we include return on assets (ROA, measured as the ratio of net income to
beginning total assets) to control firm performance (Barua et al., 2010; McNichols, 2000; Velte,
2021). Fifth, we add audit firm size (BIG4, a dummy variable that takes 1 if a firm’s auditor is BIG4
auditor, and 0 otherwise) as a measure of audit quality based on prior studies findings that Big4
auditors constrain the EM practices of their clients (Becker et al., 1998; DeFond & Jiambalvo, 1994;
Francis et al., 1999; Jiang et al., 2008). In addition, we include sales growth (GROWTH, calculated
as the annual change in net sales) to control the potential effect of firm growth on accruals (Chen
et al,, 2008). All variables (except for indicator variables) are winsorized at the 1% level to control
for outliers and are defined in Table 2.

5.3. Research model

To test our hypotheses (HiandH,), we use the following regression models to determine the
relationship between voluntary disclosure of scope 3 GHG emissions and EM measured by AEM
and REM proxies. The ordinary least squares (OLS) regression method is used to estimate the
following equations:

|DAjt| = By + p1SCOPE 3 GHG; + p,SIZEjs + p3LEVit + B,OCFit + psROA;: + pgBIG4;
+ ﬁ7GROWTH,t + Eit (3)

IREMy¢| = fBo + p1SCOPE 3 GHGyy + f3,SIZE;s + B3 LEVi + B,OCFy: + psROA + BBIGh;
+ ;GROWTH;; + e (&)

In equation (3), |DAj| represents the magnitude of absolute discretionary accruals estimated using
the Kothari et al. (2005) model. Since firms may manage earnings through
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income-increasing or income-decreasing, we use the unsigned (absolute) value of discre-
tionary accruals (|DA;[) to measure the magnitude of AEM (Reynolds & Francis, 2000; Warfield
et al,, 1995). A higher magnitude of absolute discretionary accruals indicates a greater level
of AEM.

In equation (4), because we are not interested in the direction of REM, we use only the absolute
value of real earnings management |[REM;|. Larger absolute values of abnormal CFO indicate
greater REM.

6. Empirical results and discussion

6.1. Descriptive statistics

Table 3 presents the descriptive statistics of the dependent variables (Panel A) and control
variables (Panel B) for the full sample, disclosing, and non-disclosing sub-samples categorized on
the basis of whether the firm discloses scope 3 GHG emissions or not. The mean (median) values of
|DA| for the full sample, disclosing, and non-disclosing sub-samples are 0.1022 (0.0677), 0.0923
(0.0700), and 0.1041 (0.0674), respectively. The mean (median) values of [REM| for the full sample,
disclosing, and non-disclosing sub-samples are 0.1422 (0.0836), 0.1061 (0.0656), and 0.1494
(0.0869), respectively. The mean (median) values of [DA| and [REM| are lower for disclosing firms
than for non-disclosing firms. The results show

that firms that disclose voluntary scope 3 GHG emissions may engage in less EM practices
through discretionary accruals and REM than non-disclosing firms.

6.2. Bivariate analysis

Table 4 presents the Pearson correlation matrix for the variables used in our analyzes. The
correlation coefficients between Scope 3 GHG emissions and the two proxies of EM (|DA| and |
REM|) are weak and negative. We found no significant correlations between voluntary scope 3 GHG
emissions and EM, whereas a significant correlation with REM.

Regarding absolute discretionary accruals (|DA[) and control variables, firm size (SIZE) and audit

firm size (BIG4) are negatively and significantly correlated with absolute discretionary accruals (/
DA|). Absolute discretionary accruals ([DA[) are positively and

Table 3. Descriptive statistics

Full Sample Disclosing firms Non-disclosing firms
Variables Mean ‘ Median Mean ‘ Median Mean Median
Panel A: Dependent Variables
[DA| 0.1022 0.0677 0.0923 0.0700 0.1041 0.0674
[REM| 0.1422 0.0836 0.1061 0.0656 0.1494 ‘ 0.0869
Panel B: Control Variables
SIZE 19.5692 19.3640 21.8057 21.6740 19.1235 18.9601
LEV 0.2413 0.2100 0.2644 0.2670 0.2361 ‘ 0.1996
CFO 0.1033 0.0894 0.1825 0.1132 0.0875 0.0836
ROA 0.6491 0.0609 1.1992 0.1702 0.5395 0.0419
BIG4 0.6222 1.0000 0.9300 1.0000 0.5500 0.1978
GROWTH 0.1788 0.0370 0.0831 0.0363 1.0000 0.0371

Notes: This table reports the mean and median values of the variables for the full sample, disclosing and non-
disclosing firms. Variable definition is presented section 3.2 and Table 2. All variables are winsorized at the 1% and
99% levels to mitigate the effect of possible outliers.
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Table 4. Correlation coefficients

Variables [pAl [REM| | SCOPE3 | SIZE LEV OCF ROA BIG4 | GROWTH
GHG

|DA/ 1

|REM| 0.162** 1

SCOPE3GHG | -0.036 | -0.053" 1

SIZE -0.114* | -0.132** | 395 1

LEV -0.049 | -0.009 058" 0.038* 1

CFo 0096 | 0319* | 065 | 0.144* 0.004 1

ROA 0089 | 0016 092 | 0.191* 0.030 0.187** 1

BIG4 -0.107** | -0.068** | .287** | 0503* | 0113 | 0.143" | 0.127** 1

GROWTH 0.038 0.042 -025 | -0072 | -0069* | -0045° & -0027 | -0.062* | 1

All variables are as defined before.
*indicate significance at the 5% and 1% level, respectively (two-tailed).

significantly (at a 1% level) related to cash flow from operations (CFO) and return on assets
(ROA). However, we did not find significant correlations between financial leverage (LEV) and sales
growth (GROWTH). Regarding real earnings management (/REM|) and control variables, we find
similar results (except for ROA) in the same direction. The results indicate that firms with larger
size and being audited by Big Four auditors engage in less EM, whereas firms with higher cash flow
from operations and higher return on assets engage in more EM.

The correlation coefficients between variables are relatively low (most of the correlation coeffi-
cients below 0.40), indicating no multicollinearity problem among the variables.

6.3. Multiple regression analysis

Table 5 summarizes the multivariate regression analyzes of EM using AEM and REM proxies as
dependent variables, and SCOPE 3 GHG and other control variables are considered as the indepen-
dent variables.

To test hypothesis H1, we use the absolute value of discretionary accruals ([DA[) as a proxy for
AEM as the dependent variable in equation (3). After controlling for factors potentially influencing
discretionary accruals, we found a negative but insignificant association between Scope 3 GHG and
AEM. The regression result is consistent with hypothesis H1. This finding is consistent with previous
research on voluntary disclosures and EM for the UK (Sun et al.,, 2010) and the US (Grougiou et al.,,
2014; Moratis & van Egmond, 2018).

To test our second hypothesis H2, we use the absolute values of abnormal CFO as a proxy for
REM as the dependent variable in equation (4). We found a negative but insignificant association
between Scope 3 GHG and REM. The regression result is consistent with hypothesis H2. This finding
is consistent with the finding of Liu et al. (2017), which suggests an insignificant relationship
between corporate social responsibility performance and EM (AEM or REM).

Overall, the empirical results are contrary to the predictions of agency and stakeholder theories,
indicating that voluntary scope 3 disclosures have no significant association with AEM or REM.
Thus, contrary to previous studies, we find that managers in the UK do not use voluntary
disclosures (scope 3 emissions) to mask their EM practices. Our findings have important implica-
tions for shareholders, investors and other stakeholders who may view voluntary environmental
disclosures as ethical or EM.
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Regarding control variables, the coefficients on SIZE and BIG4 (LEV, CFO and ROA) are negatively
(positively) and significantly (at 1 percent level) related to the AEM, which indicates that firms with
larger sizes and clients audited by BIG4 auditors have lower absolute value of discretionary
accruals or less AEM. However, firms with higher financial leverage, greater operating cash flows,
and greater profitability have a higher absolute value of discretionary accruals or higher AEM. On
the other hand, the coefficients on SIZE and ROA (CFO and GROWTH) are negatively (positively)
associated with REM, which indicates that firms with larger sizes and greater profitability have less
REM. In contrast, firms with greater operating cash flows and sales growth have more REM.

6.4. Robustness analysis
Robustness analysis is crucial to empirical research as it ensures the results are reliable and
invariant to various estimation assumptions, conditions and methods (Elmghaamez et al., 2023).

We performed several robustness tests. First, we use the modified Jones model (Dechow et al.,
1995) to measure discretionary accruals and rerun regression analysis on the discretionary
accruals model in equation (3). The regression coefficient of SCOPE 3 GHG in Table 6 shows
evidence that SCOPE 3 GHG is negatively and insignificantly associated with the absolute value
of discretionary accruals, which is consistent with the results of the first column of Table 5.

Second, we re-estimate the models using one-year lagged values of the independent variables
to control for endogeneity, as both the dependent and independent variables may be simulta-
neously affected by a third unobservable variable (simultaneity) (Al-Jaifi, 2017).

Table 5. Multiple regression results of voluntary scope 3 GHG emissions on EM

Variables AEM REM
SCOPE 3 GHG -0.009 -0.010
(-1.016) (-0.407)
SIZE —0.004*** -0.016"**
(=2.509) (=3.925)
LEV 0.046*** 0.024
(2.676) (0.532)
CFO 0.016*** 0.280***
(2.827) (8.982)
ROA 0.005*** -0.009***
(4.526) (-2.889)
BIG4 -0.026*** -0.013
(=3.426) (-0.673)
GROWTH 0.005 0.018**
(1.370) (1.994)
Constant 0.179*** 0.427***
(6.321) (5.780)
Observations 2,100 2,100
Adjusted R? 0.045 0.216
F-statistics 10.016 54.018

Notes: All variables are defined as Table 2.
t-statistics are presented in parentheses.
*, **, *** Indicate significant at the 10%, 5%, and 1% levels, respectively (two-tailed).
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Table 7 presents the results of re-estimating the one-year lagged values of the independent
variables. The results in Table 7 show that the results are robust, even after controlling for lagged
dependent variables.

Finally, to test the robustness of the results, instead of an unbalanced sample, we also use
a matched control sample (by year and size) of 349 firms with voluntary scope 3 GHG emissions
disclosure and 349 firms without voluntary scope 3 GHG emissions disclosure. As shown in Table 8,
the coefficient of scope 3 GHG is negatively and insignificantly related to both AEM and REM. Thus,
the robustness test results support the above regression results and show that voluntary scope 3
GHG emissions disclosure has a negative but insignificant association with EM. 1999

7. Summary and conclusion

The increasing attention of the media, policymakers, investors, and social and environmental
activists to social and environmental issues related to climate change has led many companies
to improve their environmental performance through strategic environmental investments (El
Ghoul et al., 2018). The increasing interest of investors and stakeholders makes it important for
companies to disclose their GHG emissions (Scopes 1, 2 and 3), especially Scope 3, either volunta-
rily or mandatorily. However, the debate remains on whether managers use voluntary disclosure
opportunistically to distort earnings information for their benefit or ethically to provide transparent
and reliable information. To our knowledge, there is no empirical evidence on the relationship
between voluntary scope 3 GHG emissions disclosures and EM.

We investigate whether there is a relationship between scope 3 GHG emissions disclosures and
EM using a sample of publicly traded UK firms during the 2016-2020 period. The performance-
adjusted discretionary accruals model (Kothari et al., 2005) and the abnormal cash flows from the

Table 6. Robustness test results using the modified Jones model

Variables AEM
SCOPE 3 GHG -0.012
(-0.780)
SIZE -0.011***
(-4.181)
LEV 0.046
(1.572)
CFO 0.413***
(4.314)
ROA -0.010***
(=5.109)
BIG4 —0.043***
(-3.307)
GROWTH 0.011
(1.895)
Constant 0.315***
(6.569)
Observations 2,100
Adjusted R? 0.582
F-statistics 269.110

Notes: All variables are defined as Table 2.
t-statistics are presented in parentheses.
*, **, *** Indicate significant at the 10%, 5%, and 1% levels, respectively (two-tailed).
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Table 7. Robustness test using lagged dependent variables

Variables AEM REM
[DA:4] 0.439**+ 0.436***
[REM,_4/ (19.905) (29.580)
SCOPE 3 GHG -0.003 0.011
(-0.359) (0.615)
SIZE -0.002 -0.009***
(=1.404) (=2.947)
LEV 0.028*** 0.015
(1.829) (0.419)
CFO 0.010* 0.155***
(1.962) (12.640)
ROA 0.003*** -0.006**
(3.033) (-2.477)
BIG4 -0.020*** -0.016
(-2.987) (-1.026)
GROWTH 0.003 0.011
(0.902) (1.613)
Constant 0.096*** 0.234%**
(3.800) (4.047)
Observations 2,100 2,100
Adjusted R? 0.262 0.526
F-statistics 60.875 187.491

Notes: All variables are defined as Table 2.
t-statistics are presented in parentheses.
Indicate significant at the 10%, 5%, and 1% levels, respectively (two-tailed).

operations model (Roychowdhury, 2006) are used as measures of EM. Contrary to agency theory
and stakeholder theory expectations, we found an insignificant association between voluntary
scope 3 GHG disclosures and EM. The results indicate that managers in the UK do not use voluntary
environmental disclosures (scope 3 GHG emissions) to mask their earnings management practices.
In other words, these results imply that voluntary environmental disclosure is not a determining
factor for UK firms to engage in EM. Our findings are robust to the alternative sensitivity test.

The main contribution of this paper is twofold. First, this is the first (to the best of our knowledge)
study to focus on the relationship of voluntary scope 3 GHG emissions disclosure with both AEM
and REM for the UK environment. Second, using voluntary scope 3 disclosures, we provide new
evidence of no relationship between voluntary environmental disclosures and EM.

This study has several implications for researchers, regulators, policymakers, investors, and other
stakeholders. First, as recent empirical research has focused on the relationship between social
responsibility performance and EM (using accrual models), we also encourage researchers to focus
on the association between carbon emissions disclosures (such as voluntary GHG emissions
disclosures) and EM (using accrual and REM models). Second, while prior research has shown
that voluntary GHG emissions disclosures can be used for EM with opportunistic and ethical
motives, our results indicate that firms may not voluntarily use carbon disclosure as a signal of
financial reporting quality in the presence of national carbon regulations (such as the Scope 1 and
2 regulations in our UK sample). This evidence could benefit policymakers and regulators in
considering the importance of the interaction between GHG emissions disclosures and EM in
setting future carbon emissions regulations. Third, as our findings can provide insights into the
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Table 8. Robustness test results based on matched sample

Variables AEM REM
SCOPE 3 GHG -0.009 ~0.008
’ (-0.886) ' (-0.690)
SIZE -0.001 -0.001
(-0.428) (-0.169)
LEV ’ 0.084*** ' 0.004
(3.155) (0.128)
cFo 0.016* 0.026**
(2.213) (2.830)
ROA 0.006*** -0.001
' 3.777) ' (-0.793)
BIG4 ~0.048** -0.042*
(-3.090) (-2.241)
GROWTH ' 0012 ' 0.010
(1.329) (0.903)
Constant 0.131** 0.153**
’ (2.116) ' (2.030)
Observations 698 698
Adjusted R? 0.071 0.017
F-statistics 6.371 2.243

Notes: All variables are defined as Table 2.
t-statistics are presented in parentheses.
*, **, *** Indicate significant at the 10%, 5%, and 1% levels, respectively (two-tailed).

reporting quality of UK-listed firms, our results could be helpful for investors and other stake-
holders in their decision-making processes.

Our study has some limitations: First, our study only includes observations of UK-listed compa-
nies, which reduces the generalisability of the results. Different results may be obtained for firms
with regulatory differences from the UK in other countries. Therefore, future research could
examine the voluntary GHG emissions disclosures-EM relationship using cross-country data to
control for the potential effects of different legal, cultural, and institutional settings. Second,
given the small sample size that voluntarily reports Scope 3 emissions, a larger sample size
would allow for more definitive conclusions. Third, another limitation of our research is that we
use scope 3 GHG disclosures, which are specific carbon-related disclosures. As voluntary environ-
mental disclosures are not limited to scope 3 GHG emissions, analyzing the relationship between
different types of environmental disclosures and EM may provide different findings. Finally, in this
study, we used discretionary accruals, an essential indicator of EM in the literature. However, since
discretionary accruals may be a noisy indicator of EM, it can be considered a limitation of the
study.

Future research can explore various avenues to understand better the relationship between
earnings management and voluntary environmental disclosure. First, EM by classification shifting
can be an alternative tool in future studies, as we used two EM tools (AEM and REM). Second, future
research should consider various corporate governance factors affecting the relationship between
voluntary scope 3 GHG disclosures and EM. Additionally, the relationship between the quality of
voluntary scope 3 GHG disclosures and EM can be explored in future research. Finally, EM practices
after and before mandatory carbon disclosures can be addressed in future research. In summary,
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voluntary carbon emissions disclosures and EM leave many questions unanswered for future

empirical research.
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