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Abstract: This paper examines the association of sustainability assurance (SA) 

choices on the relationship between greenhouse gas (GHG) emissions and 
corporate financial performance (CFP) using data from 38 countries. Different 
combinations of SA choices are used to assess whether SA plays a more 
governmental role with the reduction of GHG emissions, or merely as a symbolic 
mechanism to improve financial performance through stakeholder appeasement. 
This study finds mixed results that, for the long term, the SA choice combination 
of full-scope assurance and a provider from the accounting profession weakens 
the relationship between GHG emissions and CFP, effectively playing a symbolic 
role. The SA choice combination of full-scope assurance and a reasonable level 
of assurance strengthens this relationship, effectively playing a governmental role. 
Collectively, these findings have important implications for academics and 
practitioners in understanding the current sustainability assurance landscape and 
highlighting the existing problems regarding the (mis)use of assurance for 
greenwashing and exploitation purposes...………………………………………… 
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Statement of AI-tool usage 

 

Generative AI tools (e.g., ChatGPT, Copilot) were used to assist in coding, data analysis and refining the 

language of this thesis. The appendix of this thesis provides a detailed account of the use of Generative AI 

tools during the development of this thesis. By submitting this thesis I declare that I am fully 

responsible for the accuracy and completeness of its content. 
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1 Introduction 

Climate change represents a global problem that needs governmental action, such as the European 

Commission’s The Green Deal, which sets the target of achieving CO2-neutrality by 2050. Firms are the 

primary contributors to greenhouse gas (GHG) emissions, largely due to economic reliance on fossil fuels, 

which have historically driven industrial growth and energy consumption (Zhang et al., 2021). Although 

environmental concerns have increasingly been integrated in corporate practices, firms’ environmental 

intentions regarding GHG emissions are not always transparently communicated. This is perceived in 

practice through greenwashing, wherein firms selectively disclose information to improve the way their 

environmental performance is perceived (Lyon & Maxwell, 2011). 

The motivation for greenwashing lies in the trade-offs inherent in pursuing the financial goals of a firm. The 

relationship between corporate sustainability performance (CSP) and corporate financial performance 

(CFP) is often contingent. On the one hand, high CSP is typically paired with significant investment costs, 

potentially leading to lower short-term profits and shareholder dissatisfaction (Lingnau et al., 2022). On the 

other hand, sustainable practices can yield long-term benefits such as reduced energy costs and 

enhanced stakeholder trust. Stakeholders may react positively to a firm’s future-oriented environmental 

strategies, like lowering future costs and improving emission reduction. This shows a relational strategy, in 

which firms intentionally adapt their behaviour to stakeholder preferences to enhance long-term 

performance (Jones et al., 2018). 

In response to concerns about greenwashing and the need to promote genuine sustainability within firms, 

regulatory bodies such as the International Sustainability Standards Board (ISSB) and the European 

Union have introduced enhanced disclosure requirements. Specifically, the Corporate Sustainability 

Reporting Directive (CSRD) requires compliance with the European Sustainability Reporting Standards 

(ESRS), which aim to increase the transparency, consistency and comparability of environmental, social 

and governance (ESG) disclosure. (European_Commission, 2025; Sedlák & Veber, 2024). In support of 

this, external verification of sustainability reports—commonly referred to in literature as ‘external audit’, 

‘assurance’ or ‘verification’—can improve the credibility of reported information (O'Dwyer & Owen, 2005). 

For consistency, the term sustainability assurance (SA) is used throughout the paper.  
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Since the 2017 fiscal year, SA has been mandatory for large public interest entities within the EU, (Vander 

Bauwhede & Van Cauwenberge, 2022). However, firms retain considerable freedom over the specific 

characteristics of the assurance process. These choices influence the level of transparency and may 

affect stakeholders’ perceptions and decision-making. 

 Firstly, a choice in the level of assurance is available to firms. The level of assurance can be either limited 

or reasonable and differ in the method of verification. Limited assurance —also known as negative 

assurance—is based on the absence of evidence to suggest material misstatement. In contrast, 

reasonable assurance—positive assurance—requires sufficient audit evidence to confirm that the reported 

information is free from material misstatements. The extent to which the reports and information are tested 

differ; reasonable assurance requires more extensive procedures and analytical tools (Riva & Bavagnoli, 

2022).  

Firms with weaker sustainability performance, or a high emission of greenhouse gases, may choose 

reasonable assurance as a strategy to enhance credibility and manage stakeholder perceptions (Velte, 

2023). Conversely, Firms with a strong sustainability performance and low greenhouse gas emissions 

may also opt for reasonable assurance using it as a signal of their environmental-friendly practices and 

the reliability of their reporting towards stakeholders. Nonetheless, the higher cost associated with 

reasonable assurance may not incentivise its adoption, especially for firms with less financial freedom. 

Therefore, the decision to opt for reasonable or limited assurance may also be influenced by the firm’s 

CFP and its cost-benefit considerations (Badertscher et al., 2023; Simnett et al., 2009).  

Secondly, firms can choose a type of assurance provider. Firms may engage either accounting firms or 

other assurance providers, e.g. sustainability certification firms or ESG consulting firms. SA performed by 

accounting firms are perceived as more reliable and of a higher quality by stakeholders, given the 

professional reputation and expertise associated with these firms. (Xiao & Shailer, 2022).  However, 

academic literature remains inconclusive regarding whether accounting firms objectively deliver higher-

quality assurance. Due to inherent difficulties of measuring reporting assurance quality and the limited 

generalizability of country-specific studies—many which involve smaller sample sizes—empirical findings 

remain mixed (Bentley‐Goode et al., 2024; Michelon et al., 2018). 

According to signalling theory, firms tend to prefer accounting firms over non-accounting firms as SA 
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providers. Firms with strong sustainability performance and low GHG often engage accounting firms to 

enhance their perceived credibility of their sustainability report. although empirical evidence regarding the 

actual improvement in reporting quality improvement is inconclusive, the perceived reliability of accounting 

firms among stakeholders drives this choice.  

This preference is also observed among less sustainable firms that report low GHG emissions. However, 

the underlying motivation differs. For these firms, selecting an accounting firm as the assurance provider 

is an attempt to improve their legitimacy and appear more sustainable than they truly are. By adhering to 

social norms and values, firms legitimise their operations while obscuring their (lack of) sustainability 

practices (Emma et al., 2024). 

Thirdly, firms can choose the scope of assurance, which refers to the specific sections of the sustainability 

report that are subject to SA. While assurance of only parts of the report is common—primarily emission 

assurance—firms may also opt for assurance of the entire report. A partial scope can serve for strategic 

purposes, particularly to emphasize areas of strong performance while diverting attention from less 

favourable aspects of their overall CSP. In this way, partial assurance can function as a legitimising 

mechanism, potentially influencing stakeholder perceptions which, in turn, enhances CFP. For firms with a 

high CSP and lower GHG emission, ceteris paribus, a broader scope could provide a more credible and 

effective signal to stakeholders, thereby amplifying potential increases of CFP be better according to 

signaling theory.  

The data used for this paper shows a trend that many firms are opting for a limited assurance, while also 

only opting for partial assurance. This find in data is not unnoticed in other research (Alsahali & 

Malagueño, 2021). The misalignment between the intended purpose of SA and its practical application by 

firms is worrying. These dynamics raise questions about the efficiency of sustainability assurance in 

governing corporate sustainability behaviour. If assurance is primarily used by firms as a reputational tool, 

instead of a mechanism for transparency and accountability, then its use for genuine sustainability 

practice may be limited (Moratis, 2018).  

In light of this, this paper investigates whether SA is effective in contributing to actual reductions in GHG 

emissions or whether its impact is symbolic. By looking into combinations of SA choices used by firms, it is 

investigated whether these combinations align with signaling and legitimacy theory, thus proving firms use 
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SA as relational tools instead of its intended use. The underlying research question is the following: Is SA 

an effective governance mechanism for reducing GHG emissions, or is it primarily used for financial 

interests? This relation has not yet been studied, even though different papers have connected SA with 

the improvement of ESG metrics (Issa & Hanaysha, 2023), as well as the effects of ESG metrics on 

financial performance indicators (Ibishova et al., 2024). SA choices, GHG emissions and CFP have not 

been studied thoroughly in cohesion, although they would combine practice and theory very well. Many 

papers only connect a few of these parts, not framing the entire picture. Signaling theory and legitimacy 

theory are mentioned as a foundation for many papers, but not many have explored the possible 

governmental and environmental consequences of these behavioural theories in practice (Hummel & 

Schlick, 2016). So far, most research has focused on the types of firms that opt for SA, the development 

of assurance standards and regulations and how the capital market respond to greenwashing (Free et al., 

2024). The implications of greenwashing through SA regarding value creation and financial stability are 

yet unexplored.  

Additionally, this paper adds a new dimension to the level of assurance: a combined assurance, where a 

firm chooses reasonable and limited assurance for different parts of the report. This has not been 

implemented in research before. 

This paper aims to provide practical advise for firms, as the decision of SA choices may influence a firm’s 

CFP, while not needing to decrease GHG emissions. This could be a concerning finding, as firms may 

exploit the power of appearing credible and sustainable through SA to improve CFP. More significantly, 

governmental bodies might apply this paper to the decision-making regarding SA regulation and 

sustainability disclosure in general.  

The remainder of this paper is structured as follows. Section 2 reviews the related literature and develops 

the hypotheses. Section 3 explains the research methodology, as well as the sample of the utilised 

dataset. Section 4 provides descriptive results and findings from the regression analyses. Section 5 

provides an extended conclusion of the paper, as well as an assessment of the limitations and 

suggestions for future research. 
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2 Theoretical Framework and Hypotheses Development 

2.1 Theoretical Framework 

Reducing corporate GHG emissions is a critical aspect of corporate sustainable performance (CSP), as 

these emissions are among the primary contributors to environmental pollution (Yadav et al., 2021). 

Beyond environmental considerations, firms are also motivated by financial incentives when aiming to 

lower GHG emissions and to increase CSP. According to stakeholder theory long-term corporate financial 

success is closely tied to a firm’s ability to create value for a broad range of stakeholders—including 

investors, environmental activists, employees, suppliers and society at large—rather than focusing solely 

on shareholder interests (Freeman et al., 2018). By creating value for its stakeholders and demonstrating 

environmental responsibility, firms can enhance their reputation, attract new investors and business 

partners, and improve their market position. (Ibishova et al., 2024). In this context, emission reduction 

strategies are expected to positively influence CFP in the long term (Sahut & Pasquini-Descomps, 2015). 

While a growing body of research has explored the relationship between sustainability performance and 

the adoption of SA, much of this literature focuses on whether firms adopt SA, rather than examining the 

quality of the assurance provided (Casey & Grenier, 2015; Hummel et al., 2017). This limitation is taken 

into account in this paper, which concentrates on firms’ choices regarding the adoption and configuration 

of SA, rather than the assurance quality itself.  

In the short term, the relationship between sustainability performance—particularly GHG emission 

reduction—and CFP remains inconclusive in the literature. Some studies suggest that lowering GHG 

emissions can lead to immediate financial gains by improving operational efficiency and reducing  

resource-related costs, thereby enhancing business performance (Hart & Ahuja, 1996). Conversely, other 

research shows that these initiatives may negatively affect short-term performance due to the substantial 

upfront investment costs, which are not always offset quickly by financial returns (Delmas et al., 2015; 

Iwata & Okada, 2011). These contrasting findings reflect a neoclassical perspective, which evaluates the 

effects of sustainability and GHG emissions through the lens of a cost-benefit trade-off. 
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Whereas short-term CFP is primarily shaped by such cost-benefit considerations, long-term CFP is more 

closely associated with stakeholder theory, which emphasises value creation through aligning corporate 

behaviour with stakeholder expectations. 

Stakeholder approval is not solely achieved through sustainability performance. Due to stakeholder 

demands and institutional pressure, firms are compelled to integrate sustainability reporting into their 

corporate strategy. From a legitimacy theory perspective, firms comply with these demands by adopting 

visible sustainability practices. The disclosure of sustainability reports and GHG emissions is used to 

signal conformity with the current norms and to maintain a positive social reputation. This is achieved by 

disclosing credible information, which can be used for decision-making (Boiral et al., 2017). However, the 

mere presence of disclosure does not always guarantee authenticity. Greenwashing literature highlights 

that firms may manipulate sustainability reporting and sustainable controls to appear more sustainable, 

despite not having a sustainable performance (Hummel & Schlick, 2016; Lyon & Maxwell, 2011; Michelon 

et al., 2018) The higher the stakeholder pressure is, the more likely firms are pressured to selectively 

disclose more sustainable information. (Marquis et al., 2016). Mandatory and voluntary reporting 

inherently have faults in a way that makes greenwashing possible. Predominant voluntary disclosure 

facilitates the existence of grey zones that may be used to rely on long-term targets to deflect short-term 

performance and accountability, and vice versa.  Predominant mandatory disclosure also facilitates 

greenwashing, as firms look for ways around the rules (Gatti et al., 2019). As credibility is not enough to 

align with stakeholder demands and institutional pressure due to the possibility of greenwashing, high 

CSP and low GHG emissions are instrumental in securing stakeholder approval, as this signals 

sustainable progress within the firm (Delmas et al., 2015). 

 

The possibility of greenwashing within sustainability reporting highlights the necessity for independent 

verification of ESG information through sustainability assurance. SA is primarily intended to enhance the 

transparency and credibility of ESG disclosures, thereby strengthening stakeholder trust (O’Dwyer, 2011). 

Originally, the role of SA was to address information asymmetries between firms and their stakeholders by 

ensuring that reported sustainability information accurately reflected underlying performance. This 

foundational purpose is reflected in studies that explore auditor perspectives on SA as a means of 

creating value for stakeholders through greater accountability and verification (Rhianon E. et al., 2010). To 
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better understand the strategic choices firms make regarding the adoption and configuration of SA, it is 

essential to consider the broader context in which firms operate, namely the institutional and stakeholder 

pressures that drive them to employ legitimisation, signalling and, in some cases, greenwashing tactics.  

Firm engagement in stakeholder satisfaction through sustainability reporting and SA is, like corporate 

sustainability practices, ultimately rooted in the strategic objective of enhancing CFP. Within this context, 

the specific choices firms make regarding the level, scope and provider of SA can be understood as 

strategic tools aligned with this objective. These decisions reflect not only a firm’s sustainability 

performance, but also their broader efforts to manage stakeholder perceptions. For example, high GHG 

emissions may prompt firms to adopt higher-quality assurance—such as reasonable assurance—as a 

reputational response to negative stakeholders. (Emma et al., 2024; Hummel & Schlick, 2016). This 

behaviour can be understood through a contingent perspective, which posits that the choices of SA are 

shaped by the interplay between a firm’s current GHG emissions and CFP.  

The first key assurance decision is the level of assurance: reasonable versus limited. This choice reflects 

a balance between the need for credibility and cost considerations. From a signalling theory perspective, 

firms with low GHG emissions are likely to opt for reasonable assurance as a way to distinguish 

themselves from less sustainable firms. A high level of assurance signals a strong CSP and reinforces 

stakeholder confidence, thereby contributing to improved long-term CFP (Delmas et al., 2015; van Emous 

et al., 2021). Conversely, under legitimacy theory, firms with high GHG emissions may favour limited 

assurance as it provides a lower degree of scrutiny, while still conveying a minimum level of transparency 

and compliance. Limited assurance thus serves as a symbolic mechanism to maintain legitimacy without 

exposing underlying performance weaknesses (Hummel et al., 2017; Perego & Kolk, 2012). 

Costs also play a critical role, particularly for firms with constrained financial resources. Since reasonable 

assurance involves more extensive audit procedures and higher associated costs, firms with low CFP may 

strategically select limited assurance to avoid further straining their short-term financial performance 

(Simnett et al., 2009). 

The second key assurance decision is the choice between full and partial scope, which is mainly shaped 

by a firm's strategic intent to influence stakeholder perception. Full-scope SA is typically employed by 

firms with strong CSP and low GHG emissions as a means of reinforcing transparency and accountability, 
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as the entire sustainability report and practices are verified by an independent party. According to 

signalling theory, these firms opt for full-scope assurance, as they seek to strengthen their competitive 

advantage by fully disclosing credible and credible and comprehensive sustainable information (Bari et al., 

2022; Teece et al., 1997). In contrast, partial-scope assurance is more likely among firms with weaker 

environmental performance. From a legitimacy perspective, these firms may focus on assurance, in 

specific, more favourable aspects of their operations to divert attention from less sustainable areas. In 

doing so, they aim to maintain a positive public image while limiting exposure to reputational risk, even 

though literature suggests stakeholders value fully-scoped SA higher than partially-scoped SA (Reverte, 

2020).  

The third key assurance decision is the choice of assurance provider, where a distinction is made between 

firms from the accounting profession and firms that are not. If financial constraints are not binding, this 

decision can be explained through signalling theory and legitimacy theories. The definition of the 

distinction in SA providers is determined by findings in literature that SA performed by accounting firms is 

perceived as more reliable and of a higher quality by stakeholders, given the professional reputation and 

expertise associated with these firms. (Braam & Peeters, 2017; Xiao & Shailer, 2022). Ceteris paribus, 

both high- and low-emitting firms may prefer to engage accounting firms. For Low GHG firms, aligns with 

signalling theory: the choice of a reputable provider further enhances the perceived reliability of the 

sustainability report. For high GHG firms, legitimacy theory suggests that hiring an accounting firm helps 

reinforce perceptions of accountability and mitigate reputational risks associated with high emissions. 

Given the aforementioned positive reputation of accounting firms, firms try to demonstrate accountability 

for their actions (Boiral et al., 2017; Pflugrath et al., 2011). The option of a non-accounting firm is 

explained through the aforementioned cost-benefit analysis. Firms with low CFP may opt for non-

accounting providers, primarily due to cost considerations, as the fees associated with accounting firms 

often are higher than those of alternative assurance providers (Simnett et al., 2009). 

The decisions of firms regarding SA are theorised to be driven by societal trends and a firm’s capitalisation 

on these trends. This comes from the behavioral theories of legitimacy theory, signaling theory, and 

dynamic capabilities theory. However, it cannot be assumed that these trends are the same for every 

country and every society. If trends of countries differ, different actions might be taken. Studies have 
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shown that these trends regarding appeasing stakeholders can be influenced by culture and differ per 

country. Applying the six dimensions of culture of (Hofstede, 2011), it can be argued that some 

dimensions, such as collectivism and long-term orientation, low power distance, femininity and indulgence 

in a society, can create this increasing need for sustainability and transparency of sustainable information 

(Huang et al., 2022). These differences in culture are directly linked to the stakeholder approach in a firm 

regarding sustainability reporting (Vitolla et al., 2019). This shows that in research regarding SA and 

sustainability performance, there is a need to account for country-specific trends. Integrating whether a 

firm is based in a stakeholder-oriented or shareholder-oriented country influences the effect of SA. 

2.2 Development of Hypotheses 

While each assurance choice can function independently as a signal, firms often combine them 

strategically. These combinations are contingent on both GHG emissions and CFP. 

This contingency-based view argues that the best choice of SA is dependent on context, the context being 

GHG emissions and the strength of a firm’s CFP. Table 1 Contingency Framework: GHG Emissions, CFP 

Performance and SA ChoicesTable 1 summarises the literature and conveniently organises the different 

combinations of GHG emissions and CFP by choices of SA. 

To assess whether SA contributes to actual GHG emission reduction or serves primarily symbolic 

purposes, hypotheses are formed. These test whether specific SA combinations moderate the relationship 

between GHG emissions and CFP, either reinforcing accountability or solely signalling symbolic 

compliance to stakeholders. This is important for the research question, as the latter would defeat the 

intended purpose of SA implied by the CSRD. For example, if high GHG emissions can maintain or 

enhance short-term CFP through implementing SA without emission reduction, SA does not portray 

disciplining behaviour. If SA weakens short-term gains from high emissions, then SA plays a substantive 

governance role. 

The formulated hypotheses are the following: 

H1: The positive relationship between GHG emissions and short-term CFP is weaker among companies 

with reasonable assurance and full scope as SA choices, compared to those with other choices 
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H2: The negative relationship between GHG emissions and long-term CFP is weaker among companies 

with reasonable assurance and full scope as SA choices, compared to those with other choices 

 

H3: The positive relationship between GHG emissions and short-term CFP is weaker among companies 

with SA from an accounting firm and full scope as SA choices, compared to those with other choices. 

H4: The negative relationship between GHG emissions and long-term CFP is weaker among companies 

with SA from an accounting firm and full scope as SA choices, compared to those with other choices. 

 

Hypotheses 1 and 3 focus on the short-term financial effects of GHG emissions. As forementioned, a 

positive effect is expected due to the high investment costs alongside emission reduction. Simultaneously, 

high-quality SA choices are expected to weaken the relationship, as high-quality SA choices are deemed 

more expensive, imposing high short-term costs. The direction of the interaction effect is expected to be 

negative as the costs of SA dampen the short-term cost advantage of not investing. For our research 

question, this result would imply that, for firms in the short term, SA cannot function as a governance role. 

Hypotheses 2 and 4 focus on the long-term financial effects of GHG emissions. A negative effect is 

expected due to the positive stakeholder impressions of GHG reduction, as well as improved operational 

efficiency, which increases long-term CFP. The high-quality SA choices are expected to improve a firm’s 

long-term CFP if it has low GHG emissions, due to the positive exposure towards stakeholders. For firms 

with high GHG emissions, reasonable assurance and full scope as part of the SA choices may impose 

negative stakeholder attention. A positive effect is expected as the stakeholder effects of SA mitigate the 

stakeholder backlash from high GHG emissions or enhance the positive effect of low GHG emissions. 

The decision to combine level and scope, as well as assurance provider and scope, is rooted in the need 

to analyse both the depth and width of SA. As aforementioned, scope determines the width of SA as a 

choice to highlight or lowlight certain aspects of the report, while provider and level both visualise the 

depth of SA as a form of signalling or legitimacy strategy. A combination of level and scope would be 

redundant, as it captures only the depth of SA. 
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TABLE 1 CONTINGENCY FRAMEWORK: GHG EMISSIONS, CFP PERFORMANCE AND SA CHOICES  

GHG 

Emissions 

CFP Level of 

Assurance 

Scope of 

Assurance 

Assurance 

Provider 

Theory Rationale 

Low High Reasonable Full Accounting Firm Signalling & Stakeholder 

Theory 

High High Limited Partial Accounting Firm Legitimacy & Stakeholder 

Theory 

Low Low Reasonable/Limited Partial Non-accounting 

Firm 

Cost-benefit Considerations 

High Low Limited Partial Non-accounting 

Firm 

Cost-benefit Considerations, 

Partial Legitimacy Theory 
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3 Sample, Variables and Research Model 

3.1 Sample 

To test the hypotheses, a sample of 3495 firm-year observations of public firms across 38 countries during 

the years 2019 – 2023 is used. The data is collected through a combination of methods. Data from 2019 

to 2022, based on the Global Reporting Initiative’s Sustainability Disclosure (GRI’s SD) Database, has 

been used as a foundation. Extra data regarding SA occurrence, SA level, scope, and provider have been 

manually collected for 2023 to extend the dataset for more recent and cohesive research. The method of 

collecting the additional data is by inspecting sustainability reports, annual reports, and letters of 

assurance. This combined set contained 3115 firm-year observations of 623 different firms. Additionally, 

LSEG Datastream provided 304 firm-year observations from 2019 to 2022, during which sustainability 

assurance occurred. This data is updated for 2023 through the same means as the GRI’s SD dataset, 

netting a total of 3495 observations. 

The dataset used for the ultimate models is filtered for firm-year observations in which assurance 

occurred, as this was the intended focus group of the paper. Additionally, this is done to filter possible 

noise due to an abundance of values of ‘0’. For every observation without the occurrence of SA, a value of 

‘0’ had been assigned to the SA choices, which led to untrue observations of limited SA, partial scope and 

SA from a non-accounting firm. Descriptive tables 2, 3 and 4 provide insights regarding the observation 

sample, which has been filtered for the presence of SA. The total observations is 2167 firm-year 

observations. Table 2 shows the distribution of the sample across countries, while Table 3 shows the 

distribution of the sample across stakeholder-oriented or shareholder-oriented countries. Although Table 2 

shows a higher percentage of the choice of full-scope SA, providers from an accounting firm and 

combined assurance in more stakeholder-oriented countries, a small but noticeable difference is noticed 

for reasonable assurance. This may be explained by an outlier. Shareholder-oriented countries with many 

observations, like Canada, have a relatively high percentage of reasonable assurance observations, which 

inflates the total observations of reasonable assurance for shareholder-oriented countries.  
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Table 3 conveys yearly trends regarding SA choices. Although the occurrence of SA has increased over 

the years, the percentage of firms opting for higher-quality SA choices has not increased. Only a 

combined level of assurance—a relatively new concept—has steadily increased.  

 

 

Country Orientation Firm-year 

Observations 

Scope of SA:   Full 

Scope 

SA Provider: 

Accounting Firm 

Level of SA: 

Reasonable 

Level of SA: 

Combined 
  

n n in % n in % n in % n in % 

Australia Stakeholder 23 2 8,7 19 82,6 0 0 6 26,1 

Austria Shareholder 27 20 74,1 25 92,6 3 11,1 0 0 

Belgium Stakeholder 37 4 10,8 37 100,0 0 0 5 13,5 

Brazil Stakeholder 15 3 20 7 46,7 0 0 0 0 

Canada Shareholder 76 4 5,3 47 61,8 10 13,2 6 7,9 

Chile Shareholder 10 0 0 10 100,0 0 0 2 20,0 

China Stakeholder 25 11 44,0 15 60,0 0 0 0 0 

Colombia Stakeholder 5 3 60,0 5 100,0 0 0 0 0 

Denmark Stakeholder 42 19 45,2 42 100,0 2 4,8 0 0 

Finland Stakeholder 50 14 28,0 41 82,0 0 0 0 0 

France Stakeholder 117 36 30,8 109 93,2 14 12,0 25 21,4 

Germany Stakeholder 190 92 48,4 186 97,9 20 10,5 10 5,3 

Hong Kong Shareholder 49 25 51,0 5 10,2 25 51,0 1 2,0 

Hungary Stakeholder 5 3 60,0 5 100,0 0 0 0 0 

India Shareholder 55 6 10,9 38 69,1 10 18,2 8 14,5 

Indonesia Stakeholder 5 0 0 4 80,0 0 0 0 0 

Ireland Shareholder 20 0 0 3 15,0 0 0 0 0 

Italy Stakeholder 65 29 44,6 55 84,6 10 15,4 8 12,3 

Japan Shareholder 42 1 2,4 30 71,4 0 0 0 0 

Jersey Shareholder 1 0 0 0 0 0 0 0 0 

Luxembourg Stakeholder 5 0 0 5 100,0 0 0 0 0 

Norway Stakeholder 4 2 50,0 4 100,0 0 0 0 0 

Poland Stakeholder 3 0 0 3 100,0 0 0 0 0 

Portugal Stakeholder 5 3 60,0 5 100,0 0 0 2 40,0 

Russia Stakeholder 48 19 39,6 41 85,4 1 2,1 0 0 

Saudi Arabia Shareholder 5 0 0 5 100,0 0 0 0 0 

Singapore Shareholder 5 0 0 5 100,0 0 0 0 0 

South Africa Stakeholder 15 0 0 11 73,3 0 0 15 100,0 

South Korea Shareholder 26 4 15,4 9 34,6 1 3,8 8 30,8 

Spain Stakeholder 56 25 44,6 56 100,0 4 7,1 0 0 

Sweden Stakeholder 53 30 56,6 48 90,6 0 0 0 0 

Switzerland Stakeholder 76 2 2,6 57 75,0 0 0 1 1,3 

Taiwan Stakeholder 20 0 0 15 75,0 0 0 5 25,0 

Thailand Stakeholder 20 0 0 5 25,0 0 0 0 0 

The Netherlands Stakeholder 60 20 33,3 52 86,7 10 16,7 4 6,7 

Turkey Stakeholder 5 0 0 4 80,0 0 0 0 0 

United Kingdom Shareholder 347 21 6,1 167 48,1 27 7,8 2 0,6 

United States Shareholder 555 45 8,1 110 19,8 25 4,5 18 3,2 

Total 
 

2167 443 
 

1285 
 

162 
 

126 
 

TABLE 2 SA CHOICES BY COUNTRY 
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Year Firm-year 

Observations 

Scope of SA: Full 

Scope 

SA Provider: 

Accounting Firm 

Level of SA: 

Reasonable 

Level of SA: 

Combined 
 

n n in % n in % n in % n in % 

2019 359 82 22,8 213 59,3 31 8,6 16 4,5 

2020 393 91 23,2 230 58,5 34 8,7 17 4,3 

2021 437 97 22,2 257 58,8 36 8,2 22 5,0 

2022 485 91 18,8 287 59,2 34 7,0 29 6,0 

2023 493 82 16,6 298 60,4 27 5,5 42 8,5 

Total 2167 443 
 

1285 
 

162 
 

126 
 

TABLE 4 SA CHOICES BY YEAR 

 

3.2 Variables 

Dependent variables  

To answer the hypotheses, Short-term CFP and long-term CFP are measured via ROA and Tobin’s Q, 

respectively. ROA is often used for short-term financial performance, both within the research paradigm of 

sustainability performance and SA, and has proven to be important for measuring short-term impacts of 

phenomena (Delmas et al., 2015; Hart & Ahuja, 1996). ROA is calculated by dividing net income by total 

assets (Braam & Peeters, 2017). Tobin’s Q is used to measure long-term financial performance, as it 

represents the market valuation of a firm, compared to its actual value (Aydoğmuş et al., 2022; Faria et al., 

Orientation Firm-year 

Observations 

Scope of SA: Full 

Scope 

SA Provider: 

Accounting Firm 

Level of SA: 

Reasonable 

Level of SA: 

Combined 
 

n n in % n in% n in % n in % 

Stakeholder 944 317 33,6 827 87,6 61 6,5 81 8,6 

Shareholder 1223 126 10,3 458 37,4 101 8,3 45 3,7 

Total 2167 443 
 

1285 
 

162 
 

126 
 

TABLE 3 SA CHOICES BY ORIENTATION 
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2022; Velte, 2017). This fits the research question well, as market- and stakeholder appreciations of a firm 

are key reasons for SA choices. Tobin’s Q is calculated by dividing the market capitalisation, total liabilities 

and preferred stock by the total assets (Clarkson et al., 2008). Data for these variables is derived from 

LSEG DataStream. 

 

Independent variables  

The four independent variables in this study consist of three dummies representing specifications of SA 

specifications and one continuous variable capturing GHG emissions. Regarding the scope of assurance, 

a value of ‘0’ indicates that only a partial SA has been performed, while a value of ‘1’ indicates that the 

entire report was subject to SA. For the level of SA, a value of ‘0’ corresponds to limited assurance, and a 

value of ‘1’ to reasonable assurance. In addition to existing literature, a value of  ‘2’ indicates a 

combination of reasonable and limited assurance, a practice observed with increasing frequency in the 

dataset and supported by recent developments in assurance practice, as it may function as a segue to 

improve sustainability reports (Shannon, 2024). Within the regression models, a separate dummy for only 

a reasonable level and a combined level is used, as the hypotheses test a combination of reasonable 

assurance and full scope. Lastly, for the SA provider, a value of ‘0’ indicates SA performed by a provider 

not from an accounting profession, while a value of ‘1’ denotes SA performed by a provider from an 

accounting profession. These variables are operationalised as dummies to reflect the selection of a 

particular assurance strategy, rather than to capture variation in intrinsic assurance quality. The presence 

of a specific assurance choice is sufficient for the analytical framework (Braam & Peeters, 2017). As 

mentioned in the previous section, the SA data is collected via extending existing data from GRI’s 

Sustainability Disclosure Database and manually inspecting various sustainability and annual reports, as 

well as letters of assurance. 

The GHG emissions variable is calculated by summing emissions of scopes 1, 2 and 3 of a firm and 

dividing it by net sales (in millions) (Matsumura et al., 2014). This ratio reflects the emission intensity, thus 

accounting for firm size and output efficiency. However, it is important to note that scope 3 emissions—

indirect emissions occurring within the value chain—are not always reported, as they are difficult for a firm 
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to measure and quantify. Therefore, an alternative variable specification is run for other models is 

introduced in which only scope 1 and 2 emissions are used. These scopes are closely linked to 

operational activities and are more likely to be reliably measured. Scope 1 is defined by the direct 

emissions of a firm, and scope 2 is defined by the emissions from the usage of purchased energy. This 

exclusion of scope 3 emissions may represent the effect of GHG emissions on the financial performance 

indicators better, as these are directly linked to the operation of a firm. Data on GHG emissions are also 

derived from LSEG DataStream. As this paper aims to establish whether SA choices influence the 

relationship between GHG emissions and financial performance indicators, interaction terms with GHG 

emissions and combinations of SA choices are created to test moderation effects, in line with contingency 

theory. The full operationalisation of these interactions is detailed in Section 3.3. 

 

Control Variables  

Control variables are included in the model to account for factors that may influence the financial 

performance indicators ROA and Tobin’s Q and to mitigate the risk of omitted variable bias. First, the total 

assets of a firm may influence these two, as they are a component in the formulae to calculate ROA and 

Tobin’s Q. The total assets variable is also an often-used variable to determine the size of a firm, which 

impacts the ROA and Tobin’s Q of a firm. The natural logarithm will be used as data on total assets often 

skewed to the right (Ieng Chu et al., 2012; Smith et al., 2007). By using the natural logarithm, a normal 

distribution is created.  

Second, ‘stakeholder-oriented’ is included as a dummy variable, where a value of ‘1’ denotes the firm is 

headquartered in a stakeholder-oriented country, and a value of ‘0’ denotes a shareholder-oriented 

country. The distinction is grounded in existing literature regarding legal system classifications (Dhaliwal et 

al., 2014; Simnett et al., 2009). Simnett et al. (2009) classify countries based on their legal origin: common 

law systems are associated with shareholder-oriented governance, while civil law systems are aligned 

with stakeholder-oriented regimes. To extend this categorization, countries not explicitly covered by 

Simnett are coded using the framework from Dhaliwal et al. (2012), which builds on stakeholder theory 

and incorporates four proxies: the origin of law, public awareness of CSR issues (two measures), and 
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CSR disclosure requirements (Dhaliwal et al., 2012; Mitchell et al., 1997). Simnett (2008) is used as a 

base due to its clarity and interpretability, while Dhaliwal (2012) serves as a theoretical enhancement.  

Third, an ESG score is included as a continuous variable to represent a firm’s broader sustainability 

efforts, which may influence both GHG emissions and financial performance outcomes. For relevance to 

this research, the ESG score comprises only the environmental and social dimensions, excluding the 

governance component. The composite score includes three environmental dimensions—resource use, 

emissions, and innovation (maximum total: 100)—and four social dimensions—workforce, human rights, 

community, and product responsibility (maximum total: 100). The environmental scores are averaged to 

produce a single ESG variable. Although governance is excluded, the variable retains the ESG label for 

consistency. The data on ESG scores is sourced from LSEG DataStream.  

In addition, return on capital invested (ROCI), return on equity (ROE) and leverage (LEV) are used as 

standard financial controls. These are defined respectively as: earnings divided by total invested capital, 

net income divided by shareholder equity and total liabilities divided by total assets. These variables are 

supported by prior research on sustainability and assurance (Casey & Grenier, 2015; Simnett et al., 2009). 

Lastly, a time dummy and an industry dummy are introduced to control for time effects and industry-

specific effects. In this research, the variables should not be influenced by differences that occur because 

of the passing of time and industry-specific phenomena (Emma et al., 2024). The data for all control 

variables are derived from LSEG Datastream unless otherwise specified. If stated otherwise, these are 

created for this paper by deriving standards of papers within the corporate sustainability paradigm. 
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Variable Description/formula Source 

ROA Return on assets is a short-term financial performance indicator and measures the return on assets, dividing 

net income by the total assets  

LSEG Datastream 

TQ Tobin's Q is a long-term financial performance indicator that compares a firm's market value to its intrinsic 

value. Calculated by dividing (Market Capitalisation and Total Liabilities) by (Total Assets and Total Liabilities 

LSEG Datastream 

SCOPE Scope of Assurance is a dummy variable that is equal to '1' if the SA covers the full sustainability report, and 

is equal to '0' if otherwise 

GRI’s SD Database and 

Manual Expansion 

LEVEL Level of Assurance is a dummy variable that is equal to '1' if reasonable assurance is provided, is equal to '0' 

if limited assurance is provided, and is equal to '2' if a combination of reasonable and limited assurance is 

provided 

GRI’s SD Database and 

Manual Expansion 

PROV Assurance Provider is a dummy variable that is equal to '1' if the SA is performed by a firm from the 

accounting profession, and is equal to '0' if otherwise 

GRI’s SD Database and 

Manual Expansion 

GHG (1, 2 & 3) GHG emissions are measured by the total of scope 1, 2 and 3 emissions divided by net sales in millions LSEG Datastream 

GHG (1 & 2) GHG emissions are measured by the total of scope 1 and 2 emissions divided by net sales in millions LSEG Datastream 

LnSIZE Total Assets, or LnSize, is the natural logarithm of the firm-year end total assets LSEG Datastream 

STAKE Stakeholder Orientation is a dummy variable that is equal to '1' if the country in which the firm is 

headquartered is a stakeholder-oriented country, and is equal to '0' if the country is a shareholder-oriented 

country. This distinction is based on the origin of law theory and on a theory of stakeholder orientation, which 

uses four proxies: the origin of law, two proxies on public awareness of CSR issues and CSR disclosure 

requirements 

(Dhaliwal et al., 2012; 

Simnett et al., 2009) 

ESG The ESG score is an average score of both environmental and social metrics created by LSEG. Environment 

is a score from 1 to 100, calculated by a combined score of 3 environmental proxies: resource use, 

emissions and innovation. Social is a score from 1 to 100, calculated by a combined score of 4 social 

proxies: workforce, human rights, community and product responsibility. For reasons of simplicity, the term 

ESG is used, while not implementing the governmental score into the metric. 

LSEG Datastream 

ROCI Return on capital invested is the total earnings divided by the total invested capital LSEG Datastream 

ROE Return on equity is the net income divided by the shareholders' equity LSEG Datastream 

LEV Leverage is the total liabilities divided by the total assets LSEG Datastream 

Industry Industry is a dummy which is controlled for in the fixed-effects regression model to take industry fixed effects 

into account 

LSEG Datastream 

Time Time is a dummy which is controlled for in the fixed-effects regression model to take time fixed effects into 

account 

LSEG Datastream 

TABLE 5 DESCRIPTION TABLE OF VARIABLES 

 

 

 

 

 

 

 

 

 

 

 



Aaron Willems (s1058160) Jun. 30, 2025 Master’s Thesis Economics 

22 
 

3.3 Research Model 

A fixed effects OLS model with panel data tests the hypotheses (Issa & Hanaysha, 2023). By using time 

and industry as fixed effects, account is taken for differences between units of analysis that do not differ 

over time and for systematic differences between industries. Using a step-wise modelling plan to increase 

interpretability, two different models are created. Model 1 uses solely the main effect and the combinations 

of SA choices regarding our hypotheses (Scope*Level_1 and Scope*Provider). This provides an 

understanding of how SA choices, independently and jointly, relate to CFP without the context of GHG 

emissions. In model 2, higher-order interaction terms between GHG emissions and the SA choices are 

incorporated to test the main hypotheses, whether SA reflects meaningful sustainability progress or 

merely serves reputational purposes. The formulae are the following: 

𝑅𝑂𝐴𝑖𝑡,𝑇𝑄𝑖𝑡

= β0 + β1GHGit + β2SCOPEit + 𝛽3𝐿𝐸𝑉𝐸𝐿_1𝑖𝑡 + 𝛽4𝐿𝐸𝑉𝐸𝐿_2𝑖𝑡 + 𝛽5𝑃𝑅𝑂𝑉𝑖𝑡

+ 𝛽6𝐶𝑂𝑁𝑇𝑅𝑂𝐿𝑖𝑡  + β7(𝑆𝐶𝑂𝑃𝐸 ∗ 𝐿𝐸𝑉𝐸𝐿_1)𝑖𝑡  + (β8𝑆𝐶𝑂𝑃𝐸 ∗ 𝑃𝑅𝑂𝑉)𝑖𝑡 + αi + εit 

 

𝑅𝑂𝐴𝑖𝑡 , 𝑇𝑄𝑖𝑡

= β0 + β1𝐺𝐻𝐺𝑖𝑡 + 𝛽2𝑆𝐶𝑂𝑃𝐸𝑖𝑡 + 𝛽3𝐿𝐸𝑉𝐸𝐿_1𝑖𝑡 + 𝛽4𝐿𝐸𝑉𝐸𝐿_2𝑖𝑡 + 𝛽5𝑃𝑅𝑂𝑉𝑖𝑡

+ 𝛽6𝐶𝑂𝑁𝑇𝑅𝑂𝐿𝑖𝑡  + β7(𝑆𝐶𝑂𝑃𝐸 ∗ 𝐿𝐸𝑉𝐸𝐿_1)𝑖𝑡  + (β8𝑆𝐶𝑂𝑃𝐸 ∗ 𝑃𝑅𝑂𝑉)𝑖𝑡 + 𝛽9(𝐺𝐻𝐺 ∗ 𝑆𝐶𝑂𝑃𝐸 ∗ 𝐿𝐸𝑉𝐸𝐿_1)𝑖𝑡

+ β10(𝐺𝐻𝐺 ∗ 𝑆𝐶𝑂𝑃𝐸 ∗ 𝑃𝑅𝑂𝑉)𝑖𝑡 + 𝛼𝑖 + 𝜀𝑖𝑡 

 

These regression models are estimated separately using ROA and Tobin’s Q as dependent variables, in 

order to test the hypothesised relations concerning short-term and long-term financial performance, 

respectively. To enhance the robustness of the findings, the models are estimated using two alternative 

specifications for the GHG emissions variable. The primary specification includes total emissions from 

scope 1, 2 and 3, while a secondary specification includes only scope 1 and 2 emissions. This is to take 

into account potential mismeasurements from firms, as these emissions are indirect and supply chain-

related. The statistical summary in Table 6 reveals a lower variation in the GHG scope 1 and 2 variable 

than the inflated variation for the GHG scope 1, 2 and 3 variable. This confirms the need for additional 

models as a robustness check. Additionally, the statistical summary portrayed an extremely high variation 

for ROE. This was the case due to outliers, mostly on the right side of the distribution. In our models, ROE 

is winsorised to set outliers to a fixed value of the first and 99th percentiles of the distribution. Lastly, a set 
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of control variables is incorporated to mitigate omitted variable bias and to improve the model’s 

explainability. These controls are theoretically grounded in sustainability performance literature. 

Nonetheless, to avoid overfitting and multicollinearity, all variables are assessed for this using variance 

inflation factors (VIF) and a correlation matrix. Table 7, alongside the VIF test, shows no signs of 

multicollinearity except between the choice in provider and the orientation of a country. This is no problem, 

as this aligns with the prior discussed theory. 

 

Variable n mean median Std. Dev. 

ROA 2153 6,391612 5,15 11,44764 

TOBIN 2158 1,79227 1,32085 1,39427 

Level 2167 1,191048 1 0,520541 

Scope 2167 0,20443 0 0,403378 

Provider 2167 0,5929857 1 0,491391 

Orientation 2167 0,564375 1 0,495953 

GHG (1,2 & 3) 1757 1752,077 461,21 5937,199 

GHG (1 & 2) 2084 306,8785 37,595 906,5288 

ROE 2099 42,0015 16,05 634,0124 

ROE (Winsor) 2099 25,73739 16,05 35,18162 

LEV 2160 30,1888 28,15 18,61551 

ROCI 2152 9,684219 7,675 16,45374 

log_TA 2160 16,7634 16,65099 1,530702 

ESG 2138 74,36739 76,165 12,87966 

TABLE 6 STATISTICAL SUMMARY 

 
Scope Level 1 Level 2 Provider GHG (1,2 & 3) GHG (1 & 2) ROE log TA ROCI LEV ESG Orientation 

Scope 1 0,06 -0,02 0,18 0,03 -0,03 -0,03 -0,03 -0,07 0,03 0,04 -0,29 

Level 1 0,06 1 -0,07 -0,06 -0,03 0,03 0,04 0,06 -0,05 0,01 0,03 0,03 

Level 2 -0,02 -0,07 1 0,07 -0,03 0,04 0,12 0,09 0,03 -0,02 0,10 -0,10 

Provider 0,18 -0,06 0,07 1 0,00 0,08 -0,08 -0,04 -0,03 -0,02 -0,06 -0,51 

GHG (1,2 & 3) 0,03 -0,03 -0,03 0,00 1 0,17 -0,05 -0,02 -0,02 -0,07 -0,12 -0,02 

GHG (1 & 2 -0,03 0,03 0,04 0,08 0,17 1 0,05 -0,01 -0,05 0,02 -0,13 -0,04 

ROE -0,03 0,04 0,12 -0,08 -0,05 0,05 1 0,11 0,59 0,06 0,02 0,05 

log TA -0,03 0,06 0,09 -0,04 -0,02 -0,01 0,11 1 -0,04 0,02 0,36 0,04 

ROCI -0,07 -0,05 0,03 -0,03 -0,02 -0,05 0,59 -0,04 1 -0,06 -0,01 0,01 

LEV 0,03 0,01 -0,02 -0,02 -0,07 0,02 0,06 0,02 -0,06 1 0,06 0,06 

ESG 0,04 0,03 0,10 -0,06 -0,12 -0,13 0,02 0,36 -0,01 0,06 1 -0,14 

Orientation -0,29 0,03 -0,10 -0,51 -0,02 -0,04 0,05 0,04 0,01 0,06 -0,14 1 

TABLE 7 PEARSON CORRELATION MATRIX 
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4 Results 

Table 8 presents the results of the fixed effects OLS regressions examining the moderating role and the 

association of SA choices on the relationship between GHG emissions and CFP, expressed by ROA for 

short-term financial performance and by Tobin’s Q for long-term financial performance. ROA is the 

dependent variable for models 1, 3, 5 and 7 and Tobin’s Q for models 2, 4, 6 and 8. Models 1 to 4 are 

centred around GHG emissions, including all scopes, while models 5 to 8 provide a robustness check by 

using only scope 1 and 2 emissions in an attempt to exclude any possible noise. To improve the 

interpretability of the models, all coefficients are multiplied by 100 (Dhaliwal et al., 2012). This was necessary 

as GHG is expressed in a small decimal value.  

The models show multiple results. First, Models 4 and 8 show a positive coefficient for 

SCOPE*LEVEL_1*GHG, which is in line with the predictions. According to theory, a positive coefficient 

implies a weakened relationship between GHG emissions and long-term CFP, as a combination of high-

level assurance and full-scope SA might offset reputational damage by high emissions. However, 

significance at the 5% level is only obtained for model 8, where GHG is measured in scope 1 and 2 

emissions. For GHG expressed in scope 1 and 2 emissions, this supports hypothesis 2, where the 

relationship between GHG emissions and long-term CFP is weaker among companies with reasonable 

assurance and full scope as SA choices, compared to those with other choices. The implications for SA as 

a governing role for GHG emissions are discussed next section. 

Second, models 3 and 7 also show a positive coefficient for the interaction variable 

SCOPE*LEVEL_1*GHG. In addition to the non-significance of the variables, this contradicts the literature, 

as a negative coefficient was expected. This means hypothesis 1, whether the choice of reasonable 

assurance and full scope weakens the relationship between GHG emissions and short-term CFP, remains 

inconclusive.  

Third, in model 4, the interaction variable SCOPE*PROVIDER*GHG shows significance at the 5% level 

and has a negative coefficient value of -0.07. This contradicts theory and hypothesis 4 that the relationship 

between GHG emissions and long-term CFP is weaker among companies with SA from an accounting 

firm and full scope as SA choices, compared to those with other choices. The findings show the 
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relationship is more pronounced for these SA choices. For model 8, where GHG is expressed with scope 

1 and 2 emissions, no significance was stated for this interaction variable.  

Last, models 3 and 7 show no significance for the interaction variable SCOPE*PROVIDER*GHG. Model 3 

shows a negative coefficient, while model 7 shows a positive coefficient. Due to the non-significant nature 

of these variables, hypothesis 3, whether relationship between GHG emissions and short-term CFP is 

weaker among companies with SA from an accounting firm and full scope as SA choices, compared to 

those with other choices, remains inconclusive. However, in models 1, 3 and 5, with ROA as dependent 

variable, SCOPE shows negative significance. This implies that the use of full scope, ceteris paribus, 

negatively impacts ROA. This could show significance in the role of the scope of SA in financial 

performance in the short term, without the context of GHG emissions. 
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 Scope 1, 2 and 3 Emissions for GHG Scope 1 and 2 Emissions for GHG 

 
 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 

 
Expected Sign ROA TOBIN ROA TOBIN ROA TOBIN ROA TOBIN 

 ROA TOBIN         

SCOPE - + -127.845** 4.932 -138.688** 1.230 -117.226** 4.114 -87.185. 2.259 

   (17.431) (5.354) (18.031) (6.792) (20.753) (6.374) (33.315) (6.136) 

LEVEL_1 - + -6.780 5.911 -1.139 6.828 -13.529 -3.426 -28.736 -4.368 

   (30.024) (8.299) (35.053) (9.675) (23.492) (6.002) (23.007) (6.770) 

LEVEL_2 +/- +/- -39.709 -8.866 -38.656 -8.475 -38.613 -9.084 -32.999 -7.067 

   (24.103) (7.551) (23.334) (7.500) (20.133) (7.177) (20.498) (7.089) 

PROVIDER + + 14.470 -2.582 13.189 -1.445 2.493 -3.219 12.623 -3.289 

   (15.339) (4.623) (13.661) (4.876) (8.088) (2.634) (13.522) (3.966) 

GHG + - -0.000 0.000 0.000 0.002. -0.022 -0.001 -0.005 0.017. 

   (0.003) (0.000) (0.003) (0.001) (0.020) (0.002) (0.031) (0.006) 

ESG - + -0.995 0.536** -1.037 0.536** -0.786 0.567*** -0.795 0.552*** 

   (1.161) (0.073) (1.134) (0.064) (0.536) (0.038) (0.595) (0.045) 

ROE + + -0.051*** -0.004* -0.051*** -0.004* -0.062** -0.004* -0.063** -0.004* 

   (0.003) (0.001) (0.003) (0.001) (0.013) (0.001) (0.014) (0.001) 

log_TA +/- +/- 0.588 -14.671* 0.833 -14.748* -3.649 -14.353* -5.480 -14.592* 

   (9.926) (4.286) (9.398) (4.396) (8.115) (3.641) (8.195) (3.645) 

LEV + + 2.300* 0.480** 2.272* 0.473** 1.409 0.454** 1.384 0.449** 

   (0.547) (0.104) (0.539) (0.103) (0.818) (0.096) (0.881) (0.092) 

ROCI + + 62.846*** 3.341*** 62.856*** 3.351*** 63.466*** 3.181*** 63.565*** 3.231*** 

   (1.351) (0.177) (1.353) (0.186) (1.953) (0.260) (1.901) (0.258) 

Orientation + + 17.033 0.382 16.724 0.173 -3.107 -0.080 2.443 2.650 

   (13.249) (6.254) (12.380) (6.315) (13.145) (6.562) (12.975) (5.415) 

SCOPE × LEVEL_1 - + 44.746 -6.292 20.941 -12.021 31.057 -7.817 -43.176 -21.131 

   (70.199) (6.706) (57.950) (6.845) (56.448) (11.157) (21.362) (11.536) 

SCOPE × PROVIDER - + 121.938** -19.560. 134.919** -14.193 111.248** -20.343* 80.102* -19.925. 

   (16.521) (7.182) (18.969) (9.255) (13.332) (6.914) (22.019) (7.796) 

SCOPE × LEVEL_1 × GHG - +   0.056 0.015   0.530. 0.109* 

     (0.071) (0.014)   (0.242) (0.037) 

SCOPE × PROVIDER × GHG - +   -0.018 -0.007*   0.117 -0.063 

     (0.012) (0.002)   (0.141) (0.033) 

Num.Obs.   1712 1712 1712 1712 2027 2027 2027 2027 

R2 Adj.   0.937 0.714 0.936 0.715 0.934 0.707 0.934 0.709 

Year-fixed Effects   Included Included Included Included Included Included Included Included 

Industry-fixed Effects   Included Included Included Included Included Included Included Included 

TABLE 8 THE EXPECTED SIGNS FOR THE VARIABLES ARE PRESENTED IN THE SECOND AND THIRD COLUMN. THE SIGNIFICANCE LEVELS ARE 

BASED ON T-SQUARED STATISTICS. ALL VARIABLES ARE DEFINED IN TABLE 5. ***, **, *,. REPRESENT SIGNIFICANCE LEVELS (TWO-TAILED) AT 

0.1%, 1%, 5% AND 10%, RESPECTIVELY 
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5 Conclusion and Discussion 

5.1 Conclusion 

In this environment of high demand for credibility and transparency for sustainability information and 

assurance, it is important to see whether the intended purpose of SA, the improvement of sustainability, still 

plays a primary role. This question is relevant in the light of signalling, legitimacy, and stakeholder theory, 

which highlight that non-environmental motivations, like stakeholder appeasement and financial 

performance, for SA adoption.  

For long-term financial performance, the findings reveal both weakening and strengthening effects of SA on 

the relationship between GHG emissions and CFP. A significant and positive interaction variable 

SCOPE*Level_1*GHG suggests that firms using full-scope assurance and reasonable assurance may 

offset the negative effect of high GHG emissions and reputational costs on CFP in the long term by 

reinforcing SA’s positive reputational effect. Stakeholders may value the transparency and reliability of the 

disclosures more than they would negatively value GHG emissions. This implies that the role of SA is a 

symbolic role to appease stakeholders. In contrast, the negative effect for SCOPE*Level_1*GHG suggests 

that SA from a provider of the accounting profession and the use of full scope SA that the negative effect of 

GHG is stronger if combined with the SA choices for financial performance in the long run, implying a 

governance role due to higher transparency and stakeholder disapproval.  

For short-term financial performance, findings show no significant association of SA choices on the 

relationship between GHG emissions and financial performance. This contradicts the theoretical expectation 

that high-quality SA would reduce the cost advantages of high emissions due to higher operational costs 

(Hart & Ahuja, 1996). Although not significant, the positive coefficients suggest that firms with a high GHG 

emission do not get penalised for exposing high emissions when adopting higher-quality SA practices. For 

the scope of assurance, this would contradict theory, as full-scope assurance often highlights bad 

environmental practices. For the level of assurance and provider, this would align with legitimacy theory, as 

stakeholders react positively to enhanced reliability. In summary, these findings indicate that the role of SA 

is context-dependent. SA still fulfils the role of a tool for governance in the long term. However, it can also 

be used by firms to be used as a symbolic mechanism. The findings suggest that the role of SA is context-
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dependent. While it may serve as a governance tool in the long term, it may also be influenced by 

stakeholder expectations and objectives, as this may influence the way SA choices reflect sustainability 

performance and corporate financial performance.   

5.2 Discussions 

This study offers valuable additions to the existing literature, as combining SA choices within a research 

has not been examined thoroughly yet. From a research perspective, this research offers proof for legitimacy 

theory and signalling theory regarding SA choices. The findings show that these theories are combined with 

neoclassical cost-benefit decisions and stakeholder preferences. However, there is a need to acknowledge 

that the findings of the study need to be considered in light of its limitations. These limitations are based on 

the lack of data regarding SA, as data collection of SA choices is not preserved as well in databases. 

Additionally, operationalisation of the data had its flaws, as the data regarding SA is expressed in binary 

variables, implying the presence of these choices. Future research may focus on the effects of SA choices 

on the intrinsic quality of assurance. Future research may also focus on stakeholder preferences, not only 

on the orientation of a country. The importance of various topics, profitability, sustainability, value creation, 

and transparency of reports, may determine the valuation of GHG emissions or SA of the stakeholders. This 

study did not capture this nuance. 

This study offers valuable insights into the use of SA and discussions regarding its effectiveness, applying 

to corporate managers and governmental bodies. Governance bodies could use these insights to reassess 

and refine assurance regulations and frameworks. The results show that governance of corporate 

sustainability is not guaranteed by adopting high-quality assurance. Perhaps stricter guidelines or 

mandatory SA take away opportunities for firms to take advantage of opportunities to greenwash or improve 

their financial performance without sustainable progress. In conclusion, to safeguard SA’s contribution to 

real sustainable progress, all possible stakeholders and actors must critically assess SA as a commitment 

to environmental responsibility, not merely as a compliance instrument. 
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 Appendix 

A. Documentation of Generative AI Usage 

Statement of Purpose 

This appendix provides a detailed account of the use of Generative AI tools during the development and 

writing of this thesis. These tools were used to support coding, data analysis, and the refinement of 

language, ensuring clarity and precision in the presentation of findings. I critically evaluated and modified 

all outputs generated to align with the objectives of this research. 

    

Tools Used 

Chat GPT, version GPT-4, by OpenAI 

Scope of use 

 Coding and Data Analysis 

  Tool: ChatGPT (GPT-4) 

Purpose: Generating code to write base code for my fixed effects model and descriptive 

statistics, and solving problems with non-functioning code. Also provided purposeful lines 

of code, e.g. to import tables, I was not aware of. 

My Role: Suggestions were critically reviewed, adjusted and integrated with the initial code 

to align with the research question. 

My Reflection: AI helped me operationalise my data and helped me become better at writing 

and editing lines of code within R. Later, I was able to write my own lines of code for adding 

variables and regressions without the use of AI. 

Applied in sections 3.1, 3.3 and 4 

 

 Writing and Grammar Refinement 

  Tool: ChatGPT (GPT-4) 
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Purpose: Improve sentences and sections grammatically to write more concisely and 

academically. Suggestions were provided to reassess word choice and overly complicated 

sentence structures without changing the content of the sentences and sections. 

My Role: Suggestions were critically reviewed and revised before inclusion. No sections 

were directly copied, and every output has been reviewed to make sure no intrinsic meaning 

is changed. 

My Reflection: AI helped me with text structuring and word choice. Obtaining a higher 

understanding of what makes sentences more academically sound, like choice in sentence 

structure. Eventually, I rewrote parts myself as I figured out the preferred sentence structure 

for certain parts. 

Applied in sections 1, 2 and 5 

  

Log of AI Interactions 

Query to Chat GPT (GPT-4): Can you create a line of code for a descriptive table in R? I need countries 

on the y-axis, and dummy observations on the x-axis. e.g. scope = 0 scope = 1. What packages should I 

use and what is the line of code?  

Output from GPT-4: Suggested Packages 

library(dplyr) 

library(tidyr) 

library(gt)  # Optional: for nice formatting 

Assuming your data frame is called df, with columns country and scope (where scope is a dummy 
variable: 0 or 1): 

table_df <- df %>% 
  count(country, scope) %>% 
  pivot_wider(names_from = scope, values_from = n, values_fill = 0) %>% 
  rename(`scope = 0` = `0`, `scope = 1` = `1`) 
 
Optional: Nicely format it with gt 
table_df %>% 
  gt() 
 Example Data for Testing 
df <- data.frame( 
  country = rep(c("USA", "Germany", "France"), each = 10), 
  scope = sample(0:1, 30, replace = TRUE) 
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) 

Let me know if you'd like totals or percentages included as well. 

Query to Chat GPT (GPT-4): yes, I also want totals and percentages 

Output from GPT-4:  

table_df <- df %>% 

  count(country, scope) %>% 

  pivot_wider(names_from = scope, values_from = n, values_fill = 0) %>% 

  rename(`scope = 0` = `0`, `scope = 1` = `1`) %>% 

  mutate(Total = `scope = 0` + `scope = 1`, 

         `% scope = 1` = round(`scope = 1` / Total * 100, 1)) 

Query to Chat GPT (GPT-4): this is perfect, how do I export this as an excel file? 

Output from GPT-4: I'm glad it's perfect! To export the descriptive table to an Excel file, you can use the 

{writexl} or {openxlsx} package. 

Here’s how to do it using writexl (lightweight and easy): 

Step 1: Install & Load Package 

install.packages("writexl")  # Run once 

library(writexl) 

Step 2: Export to Excel 

write_xlsx(table_df, path = "descriptive_table.xlsx") 

Query to Chat GPT (GPT-4): Can you generate a code in R for summary statistics table for me? I need 

the n, mean, median and standard deviation for my variables 

Output from GPT-4: Step 1: Load Required Packages 

library(dplyr) 

library(tidyr) 

Step 2: Summary Statistics Table 

Let’s assume your variables of interest are var1, var2, and var3. 

summary_table <- df %>% 
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  summarise(across( 
    c(var1, var2, var3), 
    list( 
      n = ~sum(!is.na(.)), 
      mean = ~mean(., na.rm = TRUE), 
      median = ~median(., na.rm = TRUE), 
      sd = ~sd(., na.rm = TRUE) 
    ), 
    .names = "{.col}_{.fn}" 
  )) %>% 
  pivot_longer(everything(), 
               names_to = c("Variable", "Statistic"), 
               names_sep = "_") %>% 
  pivot_wider(names_from = Statistic, values_from = value) 
 

Query to Chat GPT (GPT-4): I need a correlation matrix to test for multicollinearity in R , these are my 

variables 

dependent variable ROA, TOBIN 

independent variables: SCOPE, LEVEL, PROVIDER, GHG, Scope1_2, ROE_win, log_TA, ROCI, LEV, 

CSP and orientation_dummy  

Output from GPT-4:  

You're on the right track — a correlation matrix is a good first step to check for multicollinearity among 

your independent variables. 

However, keep in mind that: 

• Correlation matrix only detects linear relationships between pairs of variables. 

• For a formal multicollinearity test, you should also calculate VIF (Variance Inflation Factor) — 

more on that below. 

 

 Step-by-Step: Correlation Matrix in R 

 1. Select the Independent Variables 

Assuming your data frame is called dataSA1, you can do: 

indep_vars <- dataSA1 %>% 

  select(SCOPE, LEVEL, PROVIDER, GHG, Scope1_2, ROE_win, log_TA, ROCI, LEV, CSP, 

orientation_dummy) 

2. Calculate Correlation Matrix 
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cor_matrix <- cor(indep_vars, use = "pairwise.complete.obs", method = "pearson") 

round(cor_matrix, 2) 

• use = "pairwise.complete.obs" handles missing values. 

• You can also use "spearman" or "kendall" methods if your data is not normally distributed. 

 3. Visualize It (Optional but Helpful) 

install.packages("corrplot")  # if you haven’t 

library(corrplot) 

corrplot(cor_matrix, method = "color", type = "upper", tl.cex = 0.8, addCoef.col = "black") 

 BONUS: Variance Inflation Factor (VIF) 

Use this to formally test multicollinearity beyond just correlation: 

install.packages("car") 

library(car) 

# Fit a model with all predictors (can use either ROA or TOBIN as DV) 

vif_model <- lm(ROA ~ SCOPE + LEVEL + PROVIDER + GHG + Scope1_2 + ROE_win + 

                  log_TA + ROCI + LEV + CSP + orientation_dummy, data = dataSA1) 

vif(vif_model) 

Query to Chat GPT (GPT-4): Next, Id like to run my regressions, could you give me the R code for a fixed 

effects model using feols? I want to use ROA as my dependent variable. My independent variables are 

SCOPE, PROVIDER, Level_1, Level_2, GHG, CSP, ROE, log_TA, LEV, ROCI and orientation_dummy. I 

want to include interaction variables SCOPE*Level_1, SCOPE*PROVIDER, GHG*SCOPE*Level_1 and 

GHG*SCOPE*PROVIDER. My fixed effects are the variables year and industry. 

Output from GPT-4:  

Absolutely! You're ready to estimate a Fixed Effects (FE) model using the feols() function from the 

{fixest} package — a powerful and efficient way to handle fixed effects and interactions in panel or cross-

sectional data. 

Step-by-Step R Code for Your Fixed Effects Model 

1. Load Required Package 

install.packages("fixest") 
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library(fixest) 

2. Run Fixed Effects Model with Interactions and FE 

Here’s your full model using ROA as the dependent variable: 

model_fe <- feols( 

  ROA ~ SCOPE * Level_1 + SCOPE * PROVIDER +  

        GHG * SCOPE * Level_1 + GHG * SCOPE * PROVIDER + 

        CSP + ROE + log_TA + LEV + ROCI + orientation_dummy | 

        year + industry, 

  data = dataSA1 

) 

3. View Summary 

summary(model_fe) 

4. Optional: Export Regression Results 

To export the results to a nicely formatted table: 

install.packages("modelsummary")  # if not yet installed 

library(modelsummary) 

modelsummary(model_fe, output = "regression_results.docx")  # or .xlsx, .html, .txt 

 

How It Was Used: The lines of code were used to create various tables. Eight different descriptive tables 

were made with different variables on the y-axis and later combined. This code also served as the 

foundation for my summary statistics table. However, parts needed to be changed in order to properly 

work, as the use of an ‘_’ in variable names clashed with this specific line of code. The lines of code for 

the correlation matrix worked , but eventually a different variable name for LEVEL was used. Lastly, code 

was generated as the foundation of the fixed effects models, eventually eight were created by altering this 

line of code in R, separating them by TOB and ROA, full and small, and GHG and Scope1_2. The code 

from GPT contained an error, as my variables used in my interaction, were not used in the regression 

separately. This was updated in R. 
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Query to Chat GPT (GPT-4):  

Could you write this part of my introduction more academic without changing the meaning To decrease 

greenwashing and improve sustainability within firms, the International Sustainability Standards Board 

(ISSB) and the Corporate Sustainability Reporting Directive (CSRD) have set more enhanced disclosure 

requirements for firms on their ESG activities according to the European Sustainability Reporting 

Standards (ESRS) (European_Commission, 2025; Sedlák & Veber, 2024). This increased transparency 

and comparability of information for stakeholders to use (La Torre et al., 2018). To increase the 

transparency of a firm’s business model and the sustainability reports themselves, firms can reach out to 

external audit firms and specialised ESG assurance providers. The terminology of ‘external audit’, 

‘assurance’ and ‘verification’ has been used interchangeably in literature(O'Dwyer & Owen, 2005). For this 

paper and its consistency, SA is used.  

Output from GPT-4:  

Certainly! Here's a more academically phrased version of your paragraph without altering its intended 

meaning: 

In response to growing concerns about greenwashing and the need to promote genuine sustainability 

practices within firms, regulatory bodies such as the International Sustainability Standards Board (ISSB) 

and the European Union’s Corporate Sustainability Reporting Directive (CSRD) have introduced 

enhanced disclosure requirements concerning environmental, social, and governance (ESG) activities. 

These regulations are formalized through the European Sustainability Reporting Standards (ESRS) 

(European Commission, 2025; Sedlák & Veber, 2024). Such developments aim to increase the 

transparency and comparability of ESG-related information, thereby improving stakeholders' ability to 

evaluate corporate sustainability performance (La Torre et al., 2018). In order to strengthen the credibility 

of sustainability disclosures and enhance transparency regarding their business models, companies may 

engage independent third parties—either traditional audit firms or specialized ESG assurance providers—

for external verification. Although the terms ‘external audit’, ‘assurance’, and ‘verification’ are often used 

interchangeably in the literature (O'Dwyer & Owen, 2005), this paper adopts the term sustainability 

assurance (SA) for consistency. 
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Let me know if you'd like this tailored further for a particular journal or writing style 

Query to Chat GPT (GPT-4):  

Lowering corporate GHG emissions is a critical aspect of corporate sustainable performance (CSP), as 

they are the main contributor to environmental pollution (Yadav et al., 2021). However, firms also have 

financial motives for lowering GHG emissions and increasing CSP. Stakeholder theory suggests that a 

firm’s success in the long term is dependent on the ability to create value, or appeasing stakeholders that 

have an interest in the firm. Many parties, investors, environmental activists, employees, suppliers and 

society as a whole profit or suffer from decision-making within a firm, not only a linear supplier-to-buyer 

connection (Freeman et al., 2018). By creating value for its stakeholders, the firm will create positive 

exposure for itself. This, in return, increases firm value again (Ibishova et al., 2024). In the case of GHG 

emissions, a decrease in GHG may attract new investors, new clients and new suppliers, which could lead 

to a stronger market position (Sahut & Pasquini-Descomps, 2015). Theory suggests that emission 

reduction improves CFP in the long term. Although much research is done regarding the role of 

sustainability performance on the choice of SA, many papers only include the adoption of SA and do not 

investigate the quality of assurance in more detail (Casey & Grenier, 2015; Hummel et al., 2017). For this 

paper, the implications are not dire, as the focus directs at the adoption of SA choices, instead of the 

intrinsic quality of SA.  

Could you write this more academic? but not too difficult to understand. 

Output from GPT-4:  

Certainly! Here's a more academically polished version of your paragraph, keeping it clear and accessible 

while improving flow, tone, and structure: 

Reducing corporate greenhouse gas (GHG) emissions is a fundamental component of corporate 

sustainability performance (CSP), as these emissions are among the primary contributors to 

environmental degradation (Yadav et al., 2021). Beyond environmental considerations, firms are also 

motivated by financial incentives when aiming to lower emissions and enhance CSP. According to 

stakeholder theory, long-term corporate success is closely tied to a firm’s ability to create value for a broad 

range of stakeholders—including investors, employees, customers, suppliers, and society at large—rather 

than focusing solely on shareholder interests (Freeman et al., 2018). By addressing stakeholder 
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expectations and demonstrating environmental responsibility, firms can enhance their reputation, attract 

new investors and business partners, and improve their market position (Ibishova et al., 2024; Sahut & 

Pasquini-Descomps, 2015). In this context, emission reduction strategies are expected to positively 

influence corporate financial performance (CFP) over the long term. 

While a growing body of research has explored the relationship between sustainability performance and 

the adoption of sustainability assurance (SA), much of this literature focuses on whether firms adopt SA, 

rather than examining the quality or specific characteristics of the assurance provided (Casey & Grenier, 

2015; Hummel et al., 2017). This limitation is acknowledged in the present study, which concentrates on 

firms’ choices regarding the adoption and configuration of SA, rather than the assurance quality itself. 

Query to Chat GPT (GPT-4):  

For the short term, theory is inconclusive whether sustainability performance and GHG reduction increase 

value. Some find that reducing GHG emissions will improve a firm’s short-term financial performance, as 

increased efficiency and sustainable cost advantages lead to an increase in business performance, even 

in the short term (Hart & Ahuja, 1996). However, other studies show that reducing GHG emissions will 

lower a firm’s short-term performance, as it is difficult for firms to offset the costs of investment (Delmas et 

al., 2015; Iwata & Okada, 2011). Combined, this neoclassical perspective determines the effects of 

sustainability and GHG emissions through a cost-benefit trade-off. Whereas, short-term CFP is primarily 

driven by cost-benefit considerations, long-term CFP is more closely aligned with stakeholder theory, 

which emphasizes value creation through alignment with stakeholder expectations. Could you do the 

same for this part? it follows last section 

Output from GPT-4:  

Certainly! Here’s a more academically refined version of your paragraph, keeping it consistent with your 

previous section while improving clarity, tone, and flow: 

In the short term, the relationship between sustainability performance—particularly GHG emission 

reduction—and corporate financial performance (CFP) remains inconclusive in the literature. Some 

studies suggest that lowering GHG emissions can lead to immediate financial gains by improving 

operational efficiency and reducing resource-related costs, thereby enhancing business performance even 

within a short timeframe (Hart & Ahuja, 1996). Conversely, other research indicates that such initiatives 
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may negatively affect short-term performance due to the substantial upfront investments required, which 

are not always offset quickly by financial returns (Delmas et al., 2015; Iwata & Okada, 2011). These 

contrasting findings reflect a neoclassical economic perspective, which evaluates sustainability through 

the lens of a cost–benefit trade-off. 

While short-term CFP is largely shaped by such cost-efficiency considerations, long-term financial 

outcomes are more closely associated with stakeholder theory. This theoretical perspective underscores 

the importance of aligning corporate behaviour with the expectations and interests of a wide range of 

stakeholders, thereby fostering legitimacy, trust, and sustained firm value. 

Query to Chat GPT (GPT-4):  

Could you rewrite this part to be more concise and academic without changing any meaning, reasoning 

and intrinsic takeaways In summary, these findings highlight that the role of SA is context-dependent. SA 

still fulfils the role of a tool for governance in the long term. However, it can also be used by firms to be 

used as a symbolic mechanism. This suggests that firms should not only look at their emissions or 

financial performance, but also at the expectations of the stakeholders. The impact of certain choices of 

SA or the level of GHG emissions might not be as strong as expected, as the stakeholder objectives are 

different for firms. Some stakeholders value GHG emission reduction more highly than transparency.  

Output from GPT-4:  

Certainly. Here is a more concise and academically refined version of your paragraph, preserving all core 

meaning and reasoning: 

In summary, these findings indicate that the role of SA is context-dependent. While SA serves as a 

governance tool in the long term, it may also function symbolically to satisfy stakeholder expectations. 

Firms should therefore consider not only their emissions and financial outcomes but also the priorities of 

their stakeholders. The effects of specific SA choices or emission levels may be less pronounced than 

anticipated, as stakeholders differ in how they value transparency versus actual emission reduction. 

How It Was Used: These rephrased versions of parts of the paper were used to improve the writing style, 

by creating a more concise part, creating clearer sentence structures and increasing the academic writing 

style. Eventually, I noticed the way academic sentences were structured due to these generated pieces, 

so it provided insights to improve my texts. Every part has been critically assessed to make sure no 
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intrinsic meaning was changed and has been manually inserted in the paper, while rephrasing some of the 

generated text myself. 

 


