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Chapter 1: Introduction 
 
In the last decades, the world has seen a rising interest in the concept of 
sustainability. Sustainability is defined as "meeting the needs of the present without 
compromising the ability of future generations to meet their own needs" by the United 
Nations (2022, paragraph 2) commission in 1987. This idea emerged due to the growing 
frequency of extreme weather occurrences, which disrupted global markets and damaged 
infrastructures, as well as the 2008 financial crisis, which had an impact on both the 
commercial and public sectors (Billio et al., 2021). The financial crisis has emphasised 
the issues of having bad governance and policies for companies leading to the collapse of 
the global banking system. One reason behind this major crisis is the use of the 
Shareholder Theory, which advances that the sole goal of companies is to satisfy their 
shareholders by maximising profits and firm performance. Fortunately, another theory 
was advanced so-called the Stakeholder Theory, which states that companies' goal is not 
to solely satisfy shareholders but rather all the stakeholders with whom the company is 
doing business. Companies and international bodies are shifting from the first theory to 
the second as they acknowledge the importance of considering other dimensions than the 
shareholders.  
 
Many regulations and organisations have been created in the past few years to pursue a 
sustainability direction. For example, the United Nations created the Sustainable 
Development Goals and the Principle of Responsible Investments to set clear sustainable 
objectives. In addition, the Paris Agreement was signed during the COP 21 to engage 
nations toward reducing climate change impacts. In contrast, at a European level, the 
European Green Deal has been signed to make Europe a carbon-neutral continent by 
2030. Finally, the financial sector has not been left out as sustainable finance has evolved 
tremendously, introducing several regulations about financial disclosure and non-
financial reporting, and leading to a new type of investment, so-called responsible 
investments.  
 
Responsible investments have been put at the forefront of the financial world as it allows 
investors to take into account environmental, social, and governance (ESG) aspects, long-
term prosperity, and market stability (Walker, 2021). Many different types of responsible 
investments do exist, but ESG Integration is the one which interests the most investors in 
comparison to the others. ESG investing is different from pure commercial investing by 
considering factors other than purely short-term performance and commercial risks linked 
to that performance. Consequently, many rating agencies have started to rate companies 
based on their ESG performance as it is being done for credit ratings. This classification 
allows and helps purpose-driven investors to select the companies they will invest in 
based on the ESG scores they are given.  
 
The whole bustle resulting from this new type of investment led many researchers and 
academics to wonder if companies were to engage themselves to have a good ESG 
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performance, they would show higher financial performance. Overall, three results tend 
to be observed across the literature. On the one hand, some researchers (Alareeni & 
Hamdan, 2020; Al-Najjar & Anfimiadou, 2012; Balatbat et al., 2012; Cek & Eyupoglu, 
2020; Friede et al., 2015; Naeem et al., 2022) have found evidence that a positive 
relationship exists between ESG scores and firm performance. This signifies that having 
a good ESG score positively influences the enterprises' performance. On the other hand, 
others (Di Tommaso & Thornton, 2020; Duque-Grisales & Aguilera-Caracuel, 2019; 
Friede et al., 2015; Hillman & Keim, 2001) have found that a negative relationship exists 
between the two variables meaning that the ESG scores will negatively influence firm 
performance. Lastly, a few (Friede et al., 2015; Junius et al., 2020) have found no 
statistical relationship between the variables. This means that no relationship is found 
between ESG scores and firm performance.  
 
In addition, some academics have recently questioned whether there could be a difference 
in ESG performance depending on the industry sectors they are part of. Once again, 
opinions and findings on the subject differ. Some advance that the industry in which the 
companies are part does not influence their ESG rating (Doyle, 2018; Matakanye et al., 
2021), while others state that the industry sector of which the companies are part does 
influence their ESG scores, as it influences how the companies will consider ESG factors 
(Park & Jang, 2021; Onciou et al., 2020; Champagne et al., 2021). 
 
Although the literature has found evidence that a possible relationship exists between 
ESG scores and firm performance and that the ESG scores could be impacted by the 
industry sectors in which companies are part, no evidence has been found regarding a 
possible link existing between all three factors. In other words, no evidence has been 
found regarding a possible connection between the industry sectors, ESG scores, and firm 
performance.  
 
This thesis will help to close this gap by studying the following research question:  
 

"Do ESG-Characteristics of an industry influence the firm performance of European 
companies with high ESG disclosure scores?" 

 
To perform this analysis, a quantitative approach will be observed. Secondary data will 
be retrieved from the Bloomberg database. The overall distribution will span a 72-
PRQWKV¶�WLPHIUDPH�FRYHULQJ�HYHU\�PRQWK�IURP�-DQXDU\������XQWLO�'HFHPEHU����� of the 
European companies comprised in the STOXX 600 Index.  
 
Analysing and answering this research question will provide further knowledge on ESG, 
its potential impact on company performance in Europe, and how industry sectors affect 
this outcome. Additionally, it will make it possible for businesses and investors to 
comprehend the potential variations which may exist among the three factors. Finally, 
this thesis may inspire future research and enhance the literature regarding this subject by 
motivating others to conduct the same study over a different period or place. 
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To address the research problem, the thesis is structured as follows. First, chapter 2 
provides the reader with an extensive review of the past literature regarding the subject 
and some relevant research findings. From these reviews, hypotheses are built throughout 
the chapter.  
Then, the research design, as well as where, how, and which data have been collected, 
are explained in Chapter 3.  
The descriptive statistics of the overall distributions and the normality are provided in the 
first part of Chapter 4, while the descriptive statistics of the two sub-distributions between 
companies having high versus low ESG disclosure scores are provided in the second part 
of the chapter.  
From then on, the three hypotheses are tested in Chapters 5, 6, and 7 of this thesis. Each 
of them is organised in three parts. Firstly, the methodology used is explained through 
the data selected to perform the analysis, the model used as well as the assumptions and 
conditions that are needed to be respected to execute the model. Note that the first and 
third hypotheses were answered using multilinear regressions, while the second has been 
answered using the One-Way ANOVA test. Secondly, the statistical results are provided 
for every hypothesis. Thirdly, a discussion section is added to affirm or infirm the 
hypothesis and explain the possible implications it might have.  
The last chapter presents the reader with a conclusion, the practical implications, and the 
limitations of the research.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 14 

Chapter 2: State of the Art of ESG Implementation 
 
To investigate whether ESG characteristics of an industry might influence European 
companies' financial performance, this chapter aims to provide the reader with a 
theoretical background and the current state of the research regarding this topic.  
 

2.1 Shareholder Theory versus Stakeholder Theory 
 
The way people are doing finance has evolved tremendously over the years. Two famous 
WKHRULHV�NQRZQ�DV�³7KH�6KDUHKROGHU�7KHRU\´�DQG�³7KH�6WDNHKROGHU�7KHRU\´ shaped this 
evolution. Those theories were the first to advance that some companies could obtained 
financial benefits by considering other dimensions such as shareholders, stakeholders, the 
environment, etc. In that sense, they are the first significant theorems to explain the 
importance of considering sustainability LQ�WRGD\¶V�ZRUOG in a theoretical manner.  
 
2.1.1 Shareholder Theory 
 
The Shareholder Theory was advanced in 1962 by Milton Friedman. This theorem 
mentions that a company's primary responsibility is to maximise its shareholders' profits 
(Friedman, 1962). In that sense, managers should reinvest the investors' money into 
projects that provide the highest positive returns (Tse, 2011). This theory has been widely 
accepted among practitioners mainly due to the concept of agency costs (Tse, 2011).  
Agency costs occur when the owners and management of a company disagree, and a 
resulting conflict exists between the two (Carlson, 2020). Two forms of agency costs can 
occur. The first sort happens when managers utilise resources to further their own 
objectives at the expense of the shareholders' objectives (Carlson, 2020). The second form 
occurs when shareholders use resources to supervise the management and to prevent the 
first type from occurring (Carlson, 2020). The second type of agency cost emphasises the 
idea that managers' incentives have to be highly aligned with the ones of the shareholders. 
One way to measure managers' performance is by using financial incentives such as the 
share price (Tse, 2011). To maximise the present value of the firm (and of the 
shareholders), managers can maximise the net present value of all the future cash flows 
either by increasing the cash flows value itself or by decreasing the value of the cost of 
capital/expanding the value of the growing interest (Tse, 2011). The Shareholder theory, 
as it stands, considers solely the long-term objectives and benefits for the shareholders.  
 
The Shareholder Theory comes with drawbacks. Increasing future cash flows while 
lowering as much as possible the cost of capital led to major questionable problems such 
as the financial crisis of 2008 (Tse, 2011). In addition, linking managerial practices to 
financial measures impelled managers to invest in high-risk investments to maximise 
their wealth no matter the risks encountered by the company (Rajgopal & Shevlin, 2002; 
Sanders & Shevlin, 2002 in Tse, 2011). Managers are seen as overconfident in their 
capabilities and, hence, take on riskier investments. They may also believe their decisions 
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are correct and will yield higher results (Tse, 2011). Finally, one major criticism of this 
theory is the idea that only the owners' interests are being considered instead of taking 
into account the interests of all parties (Abu, 2021). 
 
2.1.2 Stakeholder Theory 
 
The Stakeholder Theory was advanced in 1984 by Edward Freeman. Freeman (2010) 
created the stakeholder approach to propose a new process to manage an organisation 
more effectively. This concept is opposed to the Shareholder Theory as it encourages 
managers to consider every stakeholder in their decision-making, not only shareholders 
(Clarkson, 1995). Moreover, it contains internal stakeholders such as employees and 
external ones such as suppliers and communities with whom the companies are doing 
business (Tse, 2011). Nevertheless, many advantages of this theory have been advanced 
throughout time. For example, having a stakeholder approach motivates employees to 
work harder while customers might be more willing to pay a higher price for the products 
and services (Choi & Wang, 2009). In addition, suppliers are more eager to undertake 
knowledge spillovers, and the company might have a considerable competitive advantage 
(Choi & Wang, 2009). In contrast, firms which fail to engage with their stakeholders 
properly might face serious consequences such as losing essential customers or 
employees (Tse, 2011). 
 
2QH�H[DPSOH�RI�WKLV�WKHRU\�LV�WKH�FRPSDQ\�7HVOD�E\�(ORQ�0XVN��7HVOD¶V�VKDUH�YDOXH�KDV�
declined by more than 40 per cent since the 4th of April 2022 (Ewing, 2022). This 
company has a reputation for following more of a shareholder approach by always 
maximizing the profits of its CEO. Moreover, various scandals such as supply chain 
issues with their suppliers in Asia, social scandals advancing discrimination among the 
company and a lawsuit against Musk for sexual harassment led the enterprise to be 
removed from the ESG S&P 500 Index. This index lists companies that meet specific 
environmental, social and governance standards and advanced that Tesla did not respect 
the basic requirements by exhibiting discrimination and poor working conditions (Ewing, 
2022). Overall, it proves that treating the different stakeholders poorly could impact every 
company as a whole, and, in this case, lousy ESG performance led to a decrease in stock 
value. 
 
The Stakeholder Theory comes with some drawbacks as well. One issue managers can 
face is that managing multiple stakeholders may confuse them regarding which objectives 
they should pursue first (Tse, 2011). Then, in addition to the two dimensions mentioned 
(Shareholder VS Stakeholder), recent events led to think that a third dimension should be 
included (Tse, 2011). Managers should add a sustainable and environmental perspective 
to complement the scope of business of companies (Tse, 2011). Finally, while the 
Shareholder Theory has a clear and defined goal, namely to maximise the wealth of the 
corporation, the stakeholder theory is somewhat unclear about what the final objective 
should be (Tse, 2011). 
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2.1.3 Shareholder and Stakeholder Theories: Impacts and 
Consequences 
 
1RQHWKHOHVV��)UHHPDQ��������S�����PHQWLRQHG�LQ�KLV�ERRN��³'HVSLWH�WKHVH�GLIIHUHQFHV��ZH�
EHOLHYH� WKDW� )ULHGPDQ¶V� PD[LPizing shareholder value view is compatible with 
stakeholder theory. After all, the only way to maximise value sustainably is to satisfy 
VWDNHKROGHU�LQWHUHVWV´��$V�D�UHVXOW��LW�DSSHDUV�WKDW�WKH�WZR�WKHRULHV�PLJKW�EH�UHJDUGHG�DV�
complementary in some way. If reusing the example of Tesla, they have lost some value 
by not considering all their stakeholders. Even their long-time followers are having 
doubts about whether they should keep their investments or not (Ewing, 2022). Hence, it 
seems that to obtain sustainable growth and value, it is becoming a fundamental 
requirement to ensure that all the stakeholders are satisfied, as even one of the largest 
companies in the world faces the consequence of bad managerial decisions and a lack of 
governance. 
 
Furthermore, a consequence which prevails nowadays is greenwashing. Greenwashing 
occurs when an organisation¶V�PDQDJHPHQW�WHDP�PDNHV�LQFRUUHFW�RU�RYHUWO\�GHFHSWLYH�
assertions regarding the sustainability of a product or service or company operations in 
general (Peterdy, 2022). Nowadays, with the increasing importance of ESG, not only is 
the environmental dimension part of greenwashing, but also social and governance are 
included in this greenwashing aspect. This consequence comes from a larger assumption 
that is made when talking about the shareholder and stakeholder theories which are that 
the markets are efficient and all investors have access to the same amount of information. 
However, efficient market theory only works if all information is transmitted perfectly 
and instantly to everyone and when all market participants behave perfectly rationally, 
which is not the case when greenwashing is in place (CFI Team, 2022a). 
 
Finally, looking at the impacts the two approaches might have, it has already been 
PHQWLRQHG�WKDW�IROORZLQJ�WKRVH�WKHRUHPV�ZLOO�LPSDFW�WKH�FRPSDQ\¶V�ILQDQFLDO�YDOXH��<HW��
there are also some ethical and societal impacts from using those approaches. For 
example, when using the Stakeholder Theory, some positive impacts which are not 
quantifiable can be observed, such as better job satisfaction in the workforce, scientific 
discoveries which benefits everyone, improved way of life of the communities in which 
the company is part and improved competitive ecosystem which helps companies thrive 
(Wright, 2022). 
 
In conclusion, two principal theories have shaped how corporations are doing business 
over the years. Although the Shareholder Theory has been widely accepted across 
companies, the positive impacts of the Stakeholder approach, whether it is on society or 
on financial value, are now gaining in importance and are becoming mandatory for 
companies to survive.    
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2.2 New Taxonomy: Sustainable Finance 
  
As a consequence to the idea of considering the impacts corporations have on society, 
one concept emerged and became undoubtedly crucial in the last decades: the concept of 
sustainability. Sustainability is GHILQHG� DV� ³PHHWLQJ� WKH� QHHGV� RI� WKH� SUHVHQW� ZLWKRXW�
compromising WKH�DELOLW\�RI�IXWXUH�JHQHUDWLRQV�WR�PHHW�WKHLU�RZQ�QHHGV´�E\�WKH�8QLWHG�
Nations (2022, paragraph 2) commission in 1987. Since then, many countries have tried 
to improve their sustainability efforts. But looking at the current climate change menaces, 
new goals needed to be implemented (United Nations, 2022).   
 
To improve these sustainable objectives, different taxonomies have been created. 
Furthermore, many international organisations have highly increased their support for 
improving sustainability such as the World Wildlife Fund, Greenpeace and Oceana.  
 
In 2015, the United Nations decided on 17 goals, the so-called Sustainable Development 
Goals (SDG). These goals aim to reduce poverty and ensure everyone obtains a certain 
quality of life (UNDP, 2022). Those goals cover a broad range of subjects, from ending 
poverty and providing good education quality to climate actions and clean energies, as 
shown in Figure 1 below (UNDP, 2022). However, all those objectives are to be 
considered as a whole and base themselves on three pillars: economy, social and 
environment (Sustainable Development Goals Belgium, 2022). 
 
Figure 1: Sustainable Development Goals (United Nations Brussels, 2021) 

 
 
Continuing in this direction, the Paris Agreement was signed in 2015 at the COP21 to 
keep global warming under two degrees increase (European Commission, 2022d). In 
addition, it is helping countries tackle the consequences of climate change like major 
floods and forest fires (European Commission, 2022d). However, a difference is to be 
noted between the SDGs and the Paris Agreement. The latter is the first international 
climate accord that legally binds the 190 parties of the agreement (European Commission, 
2022d).  
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In addition, the United Nations created the Principles of Responsible Investments (PRI), 
which are principles that entail investors to incorporate responsible investments (UNPRI, 
2022b). Responsible investment is a practice of implementing environmental, social and 
governance factors in active ownership and investment decisions (UNPRI, 2022b). From 
2005 to 2021, the number of signatories has increased from 63 to 3826, with respectively 
$6,3 trillion and $121,3 trillion assets under management (UNPRI, 2022a). There are six 
different principles with which signatories must comply with, being (UNPRI, 2022b):  
 

(1) We will incorporate ESG issues into investment analysis and decision-making 
processes 
(2) We will be active owners and incorporate ESG issues into our ownership 
policies and practices 
(3) We will seek appropriate disclosure on ESG issues by the entities in which we 
invest 
(4) We will promote acceptance and implementation of the principles within the 
investment industry  
(5) We will work together to enhance our effectiveness in implementing the 
principles,  
(6) We will each report on our activities and progress towards implementing the 
principles 
 

Thus, the principles intensely focus on the ESG factors and have the final objectives to 
better align with the more special interests of the society (UNPRI, 2022b). 
 
Looking at the European Commission, it presented in 2019 the European Green Deal, 
which has the goal of making Europe a carbon-neutral continent in 2030 (European 
Commission, 2022b). In that sense, the European green deal investment plan was 
implemented to encourage long-term investments (European Commission, 2022b). In 
addition, it will provide improved diversity, good quality water, energy-efficient housing, 
better public transportation, an increased circular economy, and independent and 
competitive global enterprises (European Commission, 2022a).  
 
Furthermore, sustainable financing is critical to meeting the policy goals outlined in the 
(XURSHDQ� *UHHQ� 'HDO� DV� ZHOO� DV� WKH� (8¶V� LQWHUQDWLRQDO� REOLJDWLRQV� RQ� FOLPDWH� DQG�
sustainability (European Commission, 2022b). It accomplishes this as a supplement to 
public funds by channelling private investment into the transition to a climate-neutral and 
equitable economy. Thus, sustainable finance will ensure that investments promote a 
resilient economy and long-term recovery of the Covid-��¶V�HIIHFWV��The European Union 
actively supports a transition towards developing a financial system that intends to 
promote long-term growth. (European Commission, 2022b). To reach the climate and 
energy objectives, the EU will need to invest around 350 billion Euros more per year over 
the 2021-30 decade than it did before. In that sense, the financial sector will play a critical 
role in achieving these objectives. It has the potential to re-direct investments toward 
more sustainable technologies and enterprises, fund long-term growth in a sustainable 
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way, and contribute to developing a low-carbon, climate-resilient and circular economy 
(European Commission, 2022b). As a result, the European Commission has been working 
since 2018 to develop an extensive policy agenda for sustainable financing: the action 
plan on financing sustainable growth and the development of a renewed sustainable 
financial strategy (European Commission, 2022b). 
 
Lastly, The Sustainable Finance Disclosure Regulation (Regulation (EU) 2019/2088) is 
another significant component of the Action Plan. It intends to increase openness on the 
degree of sustainability at the entity and product level. This new legislation requires 
institutional investors, asset managers, and advisers to report the incorporation of 
sustainability risks and negative repercussions in their investments. Sustainability 
reporting is also progressing with the proposal of the Corporate Sustainable Reporting 
Directive, which would update the Non-Financial Reporting Directive (Directive 
2014/95/EU), which has been in effect since 2018. This new rule, which is set to take 
effect in 2024, will compel all big and publicly traded corporations in the EU to comply 
with specific sustainability reporting criteria.  
 
Overall, the shift from shareholder to stakeholder theory, as well as the new taxonomies, 
led to a trend passing around in the investment world known as Sustainable Finance or 
Responsible Investments. This new trend lead investors and corporations to question 
themselves whether some financial advantages exist for corporations working in a 
sustainable manner or not.  
 

2.3 From Responsible Investment to ESG Integration 
 
Responsible investment is defined as being a way for investors to take into consideration 
environmental, social and governance (ESG) factors as well as lifelong prosperity and 
stability of the market (Walker, 2021). Bloomberg estimates that the total sustainable 
assets will reach $41 trillion by the end of 2022 and continue to grow daily (Kishan, 
2022). The major players implementing this type of investment are the United States, 
Europe and then Japan, mainly due to the regulations which have been put in place in 
those countries, as explained in the previous section (Kishan, 2022).  
 
Responsible investment (RI) creates different sorts of value creation, such as direct 
financial returns for investors, higher engagement, and non-financial advantages (Walker, 
2021). On the one hand, economic value and engagement are created by engaging in 
significant ESG strategies to have excess returns, lower risks and volatility and better 
shareholder satisfaction (Walker, 2021). Furthermore, if the idea of responsible 
investment reached most investors, a decrease in volatility could affect the market as a 
whole, affecting every investor and society (Walker, 2021). On the other hand, 
responsible investment leads to a non-financial value which entails a better quality of life 
and environment, better ESG performance encouraging other corporations to engage in 
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RI and, finally, improved stability regarding markets once the majority adopts sustainable 
investment (Walker, 2021).  
 
When discussing responsible investment, the concept of ESG is widely used 
interchangeably (Walker, 2021). However, responsible investment consists of many 
different types of investments, ESG integration being one of it (Walker, 2021). To 
differentiate the types of responsible investments, it is necessary to look at the type of 
securities a fund is holding (Walker, 2021). For example, Ethical Investment considers 
investing in companies that engage in activities considered ethical by the investor, usually 
excluding alcohol, pornography, tobacco businesses, etc. (Walker, 2021). Then, another 
type of investment is Green Investment. In this form of investment, green assets are 
targeted, such as low-carbon vehicles and waste management companies, while Socially 
Responsible Investment consider methods which address social and environmental 
criteria when selecting corporations (Walker, 2021). 
 
In addition, investors can make two types of ESG investments. Best in Class (ESG) 
Investments consist of funds which take into account solely companies which reach a 
certain level of ESG score (Walker, 2021). The score given to every company will depend 
on how the criteria are weighted by the rating agencies. This variation can depend on the 
sector the company is in (Walker, 2021). Usually, the companies that perform better than 
the average in each industry in terms of ESG performance and financial performance are 
selected (Walker, 2021). Finally, ESG Integration is a more practical way of 
implementing ESG in portfolios. Indeed, this form of investment is achieved by analysing 
the level of ESG integration companies are at and then choosing the ones that best fit the 
investors' needs (Walker, 2021). No benchmarking is done against the other companies 
present in the selected sectors.  
 
Hence, a broad panel of investments are performed under responsible investments. 
However, investors and fund managers prefer some of them over others. For example, in 
their 2020 review, the Global Sustainable Investment Alliance (2020, p.11) advanced that 
the three favoured strategies were (1) ESG Integration, (2) Negative/Exclusionary 
Screening and (3) Corporate Engagement and Shareholder Action. Yet, looking uniquely 
at Europe, ESG Integration turned out to be the least of the three preferred ways as they 
invested only $4,140 billion as opposed to the United States, which invested $16,059 
billion in ESG Integration in 2020 (GSIA, 2020). Moreover, the proportion invested in 
responsible investments in opposition to the total amount of assets managed in Europe 
has decreased over the years. It turned out that sustainable assets have gone from 58,8% 
in 2014 to 41,6% in 2020 over total assets (GSIA, 2020). This variation has been 
explained by the shift in European legislation (see Section 2.2) in recent years and 
significant changes in how responsible investment is defined (GSIA, 2020). 
 
Finally, the flourishing interest in responsible investment and, more precisely, ESG 
integration has never stopped growing. It is expanding to many diverse asset classes such 
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as mutual funds, corporate bonds and private equity over the globe. This increased interest 
prompted the selection of ESG Integration as the focus of this thesis.  
  

2.4 ESG Integration   
 
The concept of ESG has evolved over the years, as mentioned in the first part of this 
thesis. Still, it relies on the assumption that investors and society will benefit from 
implementing ESG information (van Duuren et al., 2016). Hence, the main goal to 
regroup three ethical backbones has stayed constant over time, each pillar representing 
specific objectives and targets.  
 
2.4.1 Environmental, Social and Governance Pillars  
 
The Environmental pillar of ESG focuses mainly on environmental factors such as 
climate change, pollution, deforestation, land exploitation and biodiversity loss (Billio et 
al., 2021, p.1427). In that sense, it assesses how well companies are doing in reducing the 
negative impacts their activities may have on the environment. In other words, it values 
the endeavour of companies in terms of energy efficiency, waste, water and resource 
management, and greenhouse gas emissions (Billio et al., 2021, p.1427). Moreover, the 
Paris Agreement mentioned in Section 2.2 of this thesis shows that this pillar is getting 
increasing importance whether it is by companies and the public or by the governments 
and research sphere.   
 
Second, the Social pillar is about gender policies and equalities, human rights protection, 
labour standards, workplace safety, as well as public health and income distribution 
(Billio et al., 2021, p.1427). Thus, this factor affects the well-being of employees and the 
communities in which the enterprises are doing business. In the light of the recent Covid-
19 pandemic, this pillar has come back to the forefront after being put aside behind the 
environmental and governance components. The crisis highlighted how important 
workforce,  community and customers are WR�DQ�HQWHUSULVH¶V�ZHOO-being (GSAM, 2020). 
In addition, it seems that companies which invest in their people will tend to outperform 
competitors in the long run and will be more resilient to future unexpected events 
(GSAM, 2020).  
 
Last, the Governance pillar considers the managerial aspects of the companies, such as 
the independence of the board of directors, the rights of shareholders, the remuneration 
level and package of managers, the control procedure, and the respect of the law (Billio 
et al., 2021, p.1427). Good governance management will avoid agency problems such as 
adverse selection and moral hazards, and the massive costs linked to them. This pillar has 
a more extended history than the other two have as major scandals occurred like the Enron 
Scandal or the most famous 2008 Financial Crisis. Finally, there is increasing evidence 
that the governance aspect of ESG will yield higher corporate returns if implemented 
correctly (Tang, 2019). 
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For each of the three ESG integration pillars, information is collected and analysed by 
rating agencies to provide investors with as much information as possible (van Duuren et 
al., 2016). The amount of data available has increased drastically from around 20 
companies disclosing ESG information in the 1990s to 8,500 in 2014 (Kotsantonis et al., 
2016, p. 10). This significant level of disclosure reinforces once more the importance of 
considering ESG data while making a ILQDQFLDO�LQYHVWPHQW�LQ�WRGD\¶V�ZRUOG�� 
 

2.4.2 Drivers of ESG Integration 
 
The first section (Shareholder Theory and Stakeholder Theory) explained the theoretical 
background behind the relatively recent subject of sustainable finance and the more 
specific concept of ESG integration. On the one hand, the shareholder theory mentions 
that the sole purpose of a company is to make money and provide high dividends. On the 
other hand, the stakeholder theory advances that companies need to pay attention to every 
stakeholder to be competitive, not only the shareholders. Therefore, this second theory 
aligns more with Responsible Investment and ESG Integration concepts. Henceforth, RI 
is generally considered to be driven by the values investors believe in rather than making 
a profit. However, in their article, Derwall et al. (2011) found out that two types of 
sustainable investors exist: Value-driven investors versus Performance-driven investors.  
 
Value-driven investors believe that engaging in sustainable investment will benefit them 
from non-financial benefits. In their article, Riedl & Smeets (2017) wanted to find out 
why investors hold RI funds. They found out that regardless of the underperformance of 
the funds in which they invested, investors are willing to continue to invest in these due 
to the overall ethical perspective it procures. Hence, value-driven investors are willing to 
pay a premium to invest in concordance with their beliefs (Riedl & Smeets, 2017). This 
idea was later confirmed by Delsen & Lehr (2019), who advanced that a large majority 
of their respondents will favour sustainable investments even if they must pay a premium 
or receive lower benefits. Finally, looking at the profile of those investors, millennials are 
twice more likely to invest in companies which correspond to their environmental and 
social expectations (Bendersky et al., 2019). 
 
Performance-driven investors will invest in sustainable investments to achieve higher 
financial performance. Their profit-seeking objective is the only driver that motivates 
them to engage in this type of investment. Amel-Zadeh & Serafeim (2017) mention in 
their research that the primary motivation to integrate ESG information into portfolios is 
the performance relevance, the ethical considerations being the least important. In 
addition, the full ESG integration seems to be the most profitable way to gather high 
financial performance in opposition to negative screening (Amel-Zadeh & Serafeim, 
2017).  
 
Although the mentioned above researchers have strictly separated the drivers of ESG 
integration into two distinct categories (Amel-Zadeh & Serafeim, 2017; Delsen & Lehr, 
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2019; Derwall et al., 2011; Riedl & Smeets, 2017), others (Ballestero et al., 2012; Nilsson, 
2009) have found that investors could be driven by the two simultaneously. In the first 
study, the authors propose a new financial-ethical bi-criteria model to combine the value-
driven and performance-driven aspects of responsible investments (Ballestero et al., 
2012). Hence, they advanced that investors cannot be classified into one defined category 
because a relatively small number of investors are solely driven by ethical motivations.  
 
Finally, Jonas Nilsson (2009) divided investors into three categories that overlap with the 
three different motivations of investors mentioned above. Firstly, the investors who care 
mostly about financial performance. Secondly, the investors who care mostly about social 
responsibility. Lastly, investors who care about both. It turned out that responsible 
investors value both financial returns and social responsibility when they invest into 
sustainability (Nilsson, 2009). Ultimately, there is no absolute rule about why investors 
invest in RI and ESG.  
 

2.5 ESG Ratings and ESG Disclosure 
 
With more and more investors implementing ESG integration in their investment 
strategies, the number of companies reporting ESG data is also on the rise. In fact, as 
already mentioned, there were no more than 20 companies reporting this type of data in 
the 1990s while more than 8,400 companies were doing so in 2014 (Kotsantonis et al., 
2016). Furthermore, many data providers have decided to provide their customers with 
numerous ESG information, major agencies being Refinitiv Thomson Reuters, MSCI, 
Bloomberg and Sustainalytics (Billio et al., 2021). Those providers offer an extensive 
database covering thousands of companies. For example, Thomson Reuters divides its 
ESG information into over 400 metrics for 5,000 companies, while MSCI covers 6,000 
companies and includes around 1,000 data points on ESG policies (Kotsantonis et al., 
2016, p.14). Finally, the Bloomberg database covers more than 11,300 companies and 69 
countries (Kotsantonis et al., 2016, p.14). All those mentioned above provide companies 
with ESG ratings that evaluate their environmental, social and governance risk exposure.  
 
Like credit ratings allow investors to screen firms for creditworthiness, ESG rating 
organisations provide a mechanism for investors to screen companies for ESG 
performance. ESG ratings and credit ratings, however, differ in at least three significant 
ways (Berg, 2018). First, whereas the concept of creditworthiness²the likelihood of 
default²is quite straightforward, the definition of ESG performance is less so. It is a 
notion founded on varied and changing ideals. An explanation of what ESG performance 
implies is thus a crucial component of the service that ESG rating agencies provide (Berg, 
2018). Second, ESG reporting is still developing, unlike financial reporting requirements, 
which have evolved and converged over the previous century. ESG disclosure reporting 
requirements vary, and as many of them are optional or only applicable in specific 
countries, firms have a lot of freedom in deciding what and how much information to 
disclose. ESG ratings provide investors with a service by compiling and combining data 
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from a variety of sources and reporting standards. Because of these two distinctions, it is 
noticeable why the discrepancy between ESG ratings is much more apparent than the 
variance between credit ratings (Berg, 2018). Third, unlike credit raters, ESG raters are 
compensated by the investors who employ them rather than the businesses that they rate. 
As a result, the issue of ratings shopping, which is suggested as a potential cause for credit 
ratings to diverge, does not apply to ESG rating providers (Berg, 2018).  
 
Looking at the ESG rating agencies, the latter cannot be compared to one another because 
they use different evaluation methodologies to obtain their ESG ratings (Billio et al., 
2021). One probing example of this difference is the divergence in the number of 
indicators used to evaluate companies (Billio et al., 2021). Looking at the two extremes 
in the business, MSCI defines ESG ratings based on 37 criteria, while FTSE Russel bases 
them on 300 ESG criteria (Billio et al., 2021, p.1431). In addition, the weighting 
procedures vary significantly between the providers, and only a tiny proportion will 
publish how they weigh the information (Billio et al., 2021). This difference may confuse 
investors who wish to invest in sustainable finance.  
 
As there is no common standardisation for the reporting of ESG performance, the level 
of heterogeneity of rating agencies is really high (Billio et al., 2021). In their paper, 
Chatterji et al. (2016) determined why such heterogeneity exists among the rating 
systems. They found out two major explanations for this divergence. On the one hand, 
there is a lack of theorisation of the concept of CSR, leading every rater to have a different 
definition for it. Billio et al. (2021) advanced the same argument in their paper. They 
mentioned that the heterogeneity among agencies is mainly due to a lack of a common 
definition of ESG and standard metrics. On the other hand, Chatterji et al. (2016) 
mentioned that each rater has its own way of measuring ESG performance to keep a 
certain identity on the market. This particular way of measuring ESG leads to increasing 
confusion for the investors. Berg et al. (2019) corroborate this second argument by 
advancing that the major issue for raters is how ESG is being measured by every one of 
them. In addition, they mentioned that the problem of having a common definition is not 
as important as opposed to Chatterji et al. (2016) and Billio et al. (2021). Instead, they 
emphasised the disagreement concerning which categories of ESG data are more critical 
than the others. Furthermore, they discovered a rater effect. Ratings given were correlated 
among the different categories, meaning that if one company has a good score in one of 
the categories, this company will tend to have good ratings in the other categories too 
(Berg et al., 2019).  
 
Thus, to improve homogeneity among rating agencies, it is necessary to create a common 
definition of ESG investment that everyone will accept along the way. Then, raters will 
need to be more transparent regarding their score evaluation and methodologies. This 
level of transparency would allow third parties to cross-check the results. Finally, 
implementing those changes will boost investors' confidence in this type of investment, 
allowing them to make thoughtful decisions.  
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Lastly, regarding the concept of ESG disclosure, multiple views are mentioned. In his 
article Shaikh (2022) reports different studies, especially the one by Hummel and Schlick 
(2016). They indicate that high-quality sustainability disclosure resulted in better 
sustainability performance, reflected in market and capital market involvement. Yet, 
companies with inadequate ESG practices can nonetheless get a high ESG score and even 
display a better score than a company with higher ESG procedures but lower disclosure 
practice, as long as the first exhibits robust disclosure practice (Doyle, 2018). Thus Doyle 
(2018) stated that extensive disclosure practices are critical to achieving good ESG 
scores. The rating system fosters an environment where the focus is on disclosure rather 
than the underlying hazards that rewarding corporations with greater transparency 
expose. This rating disparity, as well as its possible biases�� FDVWV� GRXEW� RQ� UDWLQJV¶�
capacity to expose organisationV¶� WUXH� VXVWDLQDELOLW\� SHUIRUPDQFH�� SRVLQJ� D� VLJQLILFDQW�
hurdle to further increasing ESG adoption and achieving a sustainable economy.  
  
Overall, introducing new regulations and frameworks toward a standard implementation 
of ESG disclosure and ESG ratings will enable investors and companies to be more 
consistent regarding their investment methodology and might reinstitute the lost trust in 
the industry. In other words, if the ESG rating agencies manage to convince investors of 
the validity of their ratings, investors might engage more into companies implementing 
ESG which could lead to improve financial returns for the companies. This assumption 
will be review in the following part.  
 

2.6 ESG Performance and Firm Performance  
 
It goes without saying that the ESG investment market is constantly increasing. This 
uprising interest among investors led researchers and academics to draw themselves to 
the subject. Indeed, many studies have been realised to discover if there is a significant 
link between ESG performance and firm financial performance. While some researchers 
have found a positive relation between ESG scores and firm performance (Alareeni & 
Hamdan, 2020; Al-Najjar & Anfimiadou, 2012; Balatbat et al., 2012; Cek & Eyupoglu, 
2020; Friede et al., 2015; Naeem et al., 2022), other studies have found a negative relation 
between the two (Di Tommaso & Thornton, 2020; Duque-Grisales & Aguilera-Caracuel, 
2019; Friede et al., 2015; Hillman & Keim, 2001). Finally, some studies, such as the one 
from Junius et al. (2020), found out that there is no significant influence of the ESG scores 
on firm performance.  
 
Consistent with the first set of findings, Alareeni & Hamdan (2020) decided to investigate 
if a relationship EHWZHHQ�FRUSRUDWH�GLVFORVXUH�RI�(6*�GDWD�DQG�ILUPV¶�RSHUDWLRQDO��52$���
ILQDQFLDO��52(��DQG�PDUNHW�SHUIRUPDQFH��7RELQ¶V�4��GRes exist. This study used the data 
from the S&P500 companies as well as the Bloomberg ESG database. It turned out that 
ESG disclosure is positively related to the three measures of financial performance 
(Alareeni & Hamdan, 2020).  
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Implementing WKH�52$�DQG�7RELQ¶V�4�YDOXHV�DORQH, Naeem et al. (2022) also detected a 
positive impact of ESG score on firm value and profitability. Furthermore, another 
research (Balatbat et al., 2012) has used a more extensive range of financial ratios such 
as return on invested capital, earnings per share, price-to-earnings ratios and many more. 
However, the results this time showed a weak positive correlation between the different 
variables.  
Finally, a major study was developed in 2015 by Friede et al., who decided to find 
aggregate evidence between ESG and firm performance among 2000 studies. They used 
two different methods to evaluate the study results. The first is a  vote-count study which 
aims to count how many studies displayed positive, negative and nonsignificant effects 
and select the one with the highest result as the winner (Friede et al., 2015). The second 
method used is a meta-analysis that combines the results of many scientific studies by 
using statistical tests and assuming that each result has a certain error level. Overall they 
reviewed around 2200 studies on the subject (Friede et al., 2015, p.211). As a result, they 
found that about 90% of studies have a nonnegative relation between ESG and firm 
performance.  
 
Examining research that has found a negative relationship between the two variables, Di 
Tommaso & Thornton (2020) have looked at this relationship in the banking sector and 
more precisely on the risk-taking behaviour of such enterprises. They found out that high 
ESG scores are related to lower bank value and higher risk-taking behaviour. The high 
ESG scores led to overinvestments of banks and in consequence to a reduced financial 
value.  Moreover, firm financial performance and its relationship with ESG scores in 
emerging markets were investigated by Duque-Grisales & Aguilera-Caracuel in 2019. 
Their results advance a negative association between the two, meaning that multilatinas 
with the highest ESG scores will underperform the ones with lower scores. Finally, of the 
2200 studies analyzed in their research, Friede et al. (2015) still have 10% of their studies 
which displayed a negative relation between ESG and firm performance.  
 
Lastly, some recent studies have found that there is no link between the two factors and 
that one does not influence the other (Junius et al., 2020; Landi & Sciarelli, 2018). For 
exemple, Junius et al. (2020) have used listed companies from the ASEAN countries to 
assess if there is a significant relationship between the variables. As findings, they 
advanced that there is no significant influence from ESG scores on firm performance. 
One reason for this non-influence is that ESG scores are not yet included in firm 
performance measurements.  
 
This extensive analysis of ESG performance and firm performance led to the following 
hypothesis:  
 
H1: European companies with high ESG disclosure scores show better firm performance 
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This hypothesis will verify if the major European companies displaying high ESG 
disclosure scores show a relationship between ESG disclosure score and firm 
performance as it is advanced from most studies on the topic.  
 
2.7 ESG Performance and Industry Sectors 
 
ESG ratings, as mentioned in Section 2.5, vary significantly between companies and 
depending on the rating agencies which rate them. However, the sector can also affect the 
FRPSDQLHV¶�(6*�SHUIRUPDQFH.  
 
In his report, Doyle (2018) mentioned a bias around the industry sector the companies are 
part of. He claims that rating agencies do not adequately incorporate company-specific 
risks and variances in business models leading to companies in the same industries being 
unjustly judged using the same model. In that sense, agencies declare to norrmalise the 
ratings by sectors, but by doing so, it seems that they do not consider the company-
specific risks leading to a bias for investors. In addition, the industry ratings given by the 
multiple agencies vary considerably. These differences in industry ratings might emerge 
from differential information availability. Therefore, it is somewhat predictable that large, 
mature, dividend-focused corporations will score higher than less mature companies. 
Overall, Doyle (2018) believes that the given ESG ratings are not differentiated within 
the industries.  
 
Another point of view on the subject is advanced by Matakanye et al. (2021). In their 
article, authors gathered multiple studies claiming that industries should be sensitive to 
local societies' demands on their operating licenses. Certain industries are subjected to 
greater public scrutiny than others due to increased stakeholder demands and the desire 
for greater openness and compliance. Indeed, businesses from varied industries have 
various goals or various stakeholders. However, the article's main objective is to evaluate 
if organisations in multiple industries behave differently to varied stakeholders' interests, 
demands, and pressures, which may alter their priorities when deciding which ESG 
actions to undertake. Lastly, the study discovered that industry has a considerable impact 
on the sustainable performance of a firm represented in their selected index, which is 
being consistent with previous research. As a result, it is established that a company's 
ESG rating is not dictated by the industry to which it belongs.  
 
In opposition Park & Jang (2021) adopt another opinion on the topic. They believe that 
the weights corporations assign to ESG are determined by industry features, which vary 
by sector due to industry specificities. While governance difficulties are largely sector-
neutral, social and environmental variables are strongly sector-relevant. Furthermore, 
they show that ESG weights change not just by industry but also by country, with varying 
ecological, economic, geographic, and political aspects. Current ESG indicators, 
according to Park & Jang (2021), do not always account for country-specific and/or 
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industry-specific management settings. As a result, it is necessary to investigate the ESG 
criteria based on industry differences. 
 
In that sense, the substance and focus of ESG disclosures vary by sector. ESG reports 
must adapt to the interests of stakeholders based on robust materiality matrices applicable 
to the firm and industry in which it works (Oncioiu et al., 2020). Oncioiu et al. (2020) 
imply that significant discrepancies in ESG disclosure by corporations are attributable to 
varied social settings, nation classifications, and stakeholders, with companies in riskier 
industries using ESG disclosure to demonstrate responsibility (Bantan & Thomas, 2021; 
Oncioiu et al., 2020).  
 
Lastly, this finding is consistent with Champagne et al. ������¶V� assertion that ESG 
priorities differ by sector, with capital-intensive industries such as coal, oil, natural gas, 
and chemical being more vulnerable to environmental issues than labor-intensive 
industries such as retailing, which are more vulnerable to social problems associated with 
human rights issues and compliance with international labor standards (Champagne et al., 
2021). 
 
This discussion leads to the second hypothesis which will be explored in this thesis:  
 
H2: The average ESG disclosure score of European companies varies per sector 
 
The objective of the hypothesis is to see if the mean ESG disclosure score statically varies 
depending on which industry the European companies are in.  
 

2.8 ESG Disclosure, Firm Performance, and Industry 
Sectors  
 
In the above sections, the current state of the art of ESG integration has been explained 
advancing multiple hypotheses which will be tackled throughout the rest of this thesis. 
The first hypothesis addresses the relationship between ESG disclosure and firm 
performance to see if one can influence the other. Even though many studies have 
advanced that a positive relationship exists between ESG performance and firm 
performance, the data and the geographic area change from one study to another. Thus, 
this relationship will be analysed again using a definite data set, as explained in the 
following chapter.  
 
On the other hand, the second hypothesis solely looks at the relationship between ESG 
disclosure and industry sectors to acknowledge if those are dependent or not. Some 
academics have found some intra- and inter-dependence between ESG disclosure scores 
and the industry sector they are part of. This hypothesis will allow to test if this inter-
dependence also exists using this dataset.  
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Finally, the last hypothesis, as follow, will be analysed to determine if the results found 
in the first two hypotheses provide the same outcomes when the variables are put together. 
On that account, this final hypothesis will consider the relationship between ESG 
disclosure and financial performance and whether this relationship is sector dependent 
for companies with high ESG disclosure scores. In that sense, a sub-classification 
between the disclosure scores (HIGH VS LOW) will be made to study if this allocation 
makes a difference and is consistent with our expected results.  
 
These hypotheses have been chosen to help answer the research question of this thesis. 
,Q�DGGLWLRQ��QR�VWXGLHV�KDYH�EHHQ�IRXQG��WR�WKH�EHVW�RI�WKLV�UHVHDUFK¶V�NQRZOHGJH��WR�WDFNOH�
this specific subject. This is the reason why those specific hypotheses have been chosen 
with the objective to hopefully fil a gap in the current literature on the subject.  
 
Hence, the last hypothesis is the following: 
 
H3: The relationship between ESG disclosure and firm performance is sector dependent 
for companies with a high ESG disclosure score. 
 
In addition, the Figure 2 below provides a summary of the different hypotheses and the 
relationship which exists among the variables used in this thesis.  
 
Figure 2: Hypotheses overview 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ESG Disclosure  Firm Performance 

Industry Sectors 

H1 

H2 H3 
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Chapter 3: Research Design and Data Collection 
 
This thesis will observe a quantitative approach to answer the multiple hypotheses and 
the research question. In that sense, secondary data has been retrieved to obtain a clear 
picture of characteristics and relationships that may exist as well as the extent to which 
they apply. This way is preferred over a qualitative manner as it will allow gathering a 
wide range of data making the results more accurate and less biased. Moreover, it will 
enable the study to be repeated using a different sample size or population. Finally, the 
provided results could be considered more relatable and generalizable by basing the 
conclusions on statistical outcomes.     
 
To perform this research, data has been retrieved from the Bloomberg database. This 
database is one of the most used databases nowadays in the finance world as being the 
global leader in financial data and insight (Bloomberg, 2022). Furthermore, Bloomberg 
allows customers to gather real-time data as well as historical data for more than 300,000 
customers in the world. Thus, all our needed information, whether it was to qualify the 
firm performance (i.e.  ROA and ROE), the ESG disclosure scores, and the control 
variables, have been collected using the same Bloomberg terminal.  
 
The next section of the chapter will explain why the Bloomberg ESG disclosure scores 
database has been preferred over the other database such as MSCI or Refinitiv. Then, the 
sample selection and the different variables will be explained. Finally, this chapter will 
end with a summary of all the variables used throughout the thesis.  
 

3.1 Bloomberg & ESG Disclosure Scores 
 
To quantify the ESG performance of our portfolio of firms, the Bloomberg ESG 
Disclosure Scores have been used��%ORRPEHUJ¶V�(QYLURQPHQWDO��6RFLDO�DQG�*RYHUQDQFH�
data collection is widely developed as it provides ratings for over 11,800 businesses in 
more than 100 countries (Bloomberg, 2022). The offering comprises as-reported 
statistics, calculated ratios, and historical data dating back to 2016 (Bloomberg, 2022). 
This global coverage aspect is one of the reasons this database has been preferred over 
others such as MSCI and RobeccoSAM. Looking at the number of criteria used to qualify 
ESG scores, Bloomberg used around 120 criteria, while MSCI has approximately 37 
criteria (Billio et al., 2021). In addition, Bloomberg provides ESG data which are 
organised into the three ESG topics as follows (Billio et al., 2021; Bloomberg, 2022):  
 

1. Environment 
x Air quality 
x Climate change effects 
x Water and energy management 
x Materials and waste 
x Carbon emissions 
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x Pollution  
 

2. Social  
x Health and safety 
x Discrimination  
x Diversity 
x Human rights 
x Community relations  

 
 

3. Governance 
x Compensation  
x Audit risk and oversight 
x Board independence, structure, and tenure 
x 6KDUHKROGHUV¶�ULJKWV 
x Executive compensation 
x Takeover defense 

 
In that sense, the database covers a broad range of ESG topics and tries to make a rigorous 
analysis by considering many quantitative details instead of only subjective aspects 
(Bloomberg, 2022). Furthermore, its analysts standardise ESG data and verify that the 
latter will cover at least 80% of a FRPSDQ\¶V� DFWLYLWLHV� DQG� HPSOR\HHV� WR� UHIOHFW� LWs 
operations. Furthermore, making all data consistent in terms of units ensures that data 
reported by companies is comparable over time and across companies. Last, by using 
daily updated content, the customers are guaranteed that the content used is up to date at 
any time. All the above reasons lead to using the Bloomberg database to gather data in 
this thesis.  
 
Looking at the ESG scores themselves, the rating providers used different methodologies. 
For example, Bloomberg, as mentioned above, will base its ratings on many other criteria, 
which will be weighted to give the companies a score ranging from 0 to 100 (0 being the 
worst and 100 being the best). In addition, it uses the companiHV¶�UHSRUWV�DQG�SXEOLFO\�
available information and makes FRPSDQLHV¶�GLUHFW�FRQWDFW�ZKLOH�EDVLQJ�LWV�SULQFLSOHV�RQ�
international bodies (Billio et al., 2021). Overall, this gives the customers a compounded 
ESG Disclosure Score related to the company they are interested in.  
 
3.2 Sample Selection 
 
To gather the data that matters to this thesis's purpose, several filters have been applied 
to Bloomberg¶�GDWDEDVH. The different companies and variables kept for further analysis 
are developed in below sub-sections. 
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3.2.1 STOXX 600 Index 
 
The selected sample FRPSULVHV�WKH�FRPSDQLHV¶�LQIRUPDWLRQ in the STOXX Europe 600 
index. This index is derived from the STOXX Europe Total Market index by considering 
only 600 companies representing capitalised enterprises in around 17 countries in the 
European area (Qontigo, 2022). Taking this index ensures the viable condition of having 
a high enough amount of data while not having to analyse the whole index.  
 
In addition, the data was retrieved monthly from January 2016 until December 2021. The 
choice to gather data on a monthly basis starting in 2016 was for two reasons. On the one 
hand, taking monthly rather than yearly dataset allows for more precise results and a 
broader database. On the other hand, based on the new taxonomies and regulations one 
can see that most of those have been decided upon before 2016. Henceforth, starting the 
dataset after this date seemed to be a good base, sustainability being considered a reality 
at this time. Overall, the data spans a 72-months period.  
 
Furthermore, as explained in the following sub-sections, different variables had to be 
collected to quantify the ESG performance and firm performance of each 600 companies 
in the defined timeframe. 
 
������(6*�3HUIRUPDQFH¶V�9DULDEOHV 
 
Regarding ESG performance, the following sets of variables have been gathered for each 
company: ESG Disclosure Score, Environmental Disclosure Score, Social Disclosure 
Score and Governance Disclosure Score. The first one is the overall score given to the 
companies in the index, while the three others are the individual scores obtained in each 
dimension. As mentioned previously, the given score range between 0 and 100. Looking 
at the database, the lower overall ESG disclosure score is 1,08, while the highest is 75,3. 
On the other hand, the dimension which scores the highest is the governance one with a 
score of 99,31, while the one with the lowest score is the environmental one, with nine 
enterprises having a score under 1. 
 
Those variables will be used as independent variables throughout the thesis as the 
objective is to acknowledge the impact and dependence on the firm performance and its 
dependence on the different sectors. 
 

������)LUP�3HUIRUPDQFH¶V�9DULDEOHV 
 
To quantify firm performance, two ratios are being used. The first one is the ROA (Return 
on Assets) which indicates the firm's profitability and tells how well a company performs. 
Then the second is the ROE (Return on Equity), which represents the financial 
performance of the companies. Those two ratios have been chosen as they represent the 
firm performance and the results investors get on their investments. Hence, if investors 
invest in a company with good ESG performance because they believe it is profitable, the 
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impact should be seen in the firm performance ratios. In addition, those two ratios have 
been used in other studies providing a way of comparison later. Lastly, those two ratios 
will be used as dependent variables when answering the first and third hypotheses.  
 
3.2.4 Industry Classification  
 
As a classification between the different industry sectors in which the companies are part 
will be made for the second and third hypotheses of this research, WKH�FRPSDQLHV¶�GDWDVHWs 
have been classified in the eleven following industries (CFI Team, 2022b):  
 

1. Industrials ± Companies in the industrial sector span from airlines and railroads 
to military weapons makers. Because the number of enterprises is so diverse, the 
industry is divided into sub-sectors, with aerospace and defence, and construction 
and engineering being the two main businesses. Some European companies being 
part of this industry are Easyjet, Securitas and Adecco Group.  

 
2. Materials ± Companies in the materials industry supply the raw materials 

required for other industries to function. The raw materials include mining firms 
that supply gold, zinc, and copper and forestry companies that provide wood. 
Container and packaging firms are examples of companies that are generally not 
linked with materials yet are in the industry. Examples of firms which are part of 
the materials industry are Glencore, Anglo American and Air Liquide.  

 
3. Financials ± All businesses concerned with finance, investment and the 

transportation or storage of money are included in the financial industry. It 
comprises banks, credit card firms, credit unions, insurance companies, and 
mortgage real estate investment trusts. Companies in this area are often relatively 
stable, as many are older, well-established businesses. Some companies included 
are Deutsche Bank, HSBC Holdings and Zurich Insurance Group.  

 
4. Consumer discretionary ± Discretionary consumer goods are non-essential 

products or services. Economic conditions and individual affluence determine the 
demand for these goods. Cars, jewellery, sporting items, and technology 
equipment are examples of products that can be found in this sector. At the same 
time, trips, hotel stays and dining in a fine restaurant are examples of experiences 
that can be found in this industry. Thus, examples of companies that provide such 
experience are LVMH, Ferrari, Adidas, and Hermes. 

 
5. Information technology ± Firms that create or distribute technology products or 

services, including internet corporations. Computers, microprocessors, and 
operating systems are examples of technological developments. Because of the 
tremendous growth of technology-based enterprises, this industry has witnessed 
much change in recent years. Example of companies in this sector includes Nokia 
et Logitech International. 
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6. Health care ± This sector consists of medical supply firms, pharmaceutical 

corporations, and scientific-based activities or services that attempt to better the 
human body or mind. Examples of companies are Novo Nordisk and Astra 
Zeneca, the latter being well known for the vaccination campaign against the 
propagation of Covid-19.  

 
7. Consumer staples ± Consumer staples firms offer all of life's basics. Food and 

beverage firms, domestic product providers, and personal product suppliers are 
all included. People are familiar with consumer staple firms because they see their 
items in stores daily. 1HVWOH��&DUOVEHUJ�DQG�/¶2UHDO�DUH�H[DPSOHs of consumer 
staples products.  

 
8. Energy ± The energy sector encompasses all enterprises involved in the oil, gas, 

and consumable fuels industries. This comprises firms that locate, drill for, and 
extract the commodity. It also includes firms that refine the material and those 
that provide or produce the equipment required in the refinement process. 
Examples of companies in this sector are Total and Shell. 

 
9. Communication services ± Companies that keep people connected make up the 

communication services industry. This covers internet service providers and 
phone plan providers. Media entertainment, interactive media and services 
enterprises are among the more intriguing segments of the sector. Some 
companies in this industry are Vodafone, Proximus and Ubisoft Entertainment.  

 
10. Utilities ± Electricity, water, and gas are supplied or generated by utility firms to 

buildings and households. Many utility companies are expanding their use of 
renewable energy sources. Utility companies include Orsted and Engie.  

 
11. Real estate ± The real estate sector is land and improvements such as buildings, 

fixtures, roads, structures, and utility systems. Property rights confer land 
ownership, modifications, and natural resources such as minerals, plants, animals, 
water, etc. Examples of enterprises that can be found in this industry are Big 
Yellow Group and Covivio.  

 
In addition, the 600 companies have been classified in the above industries as shown in 
Appendix 1, the Industrial, Financial and Customer Discretionary sectors being the ones 
with the most enterprises in the index.  
 
Inter-industry analyses and comparisons will be made in a following chapter of this thesis, 
meaning that the data will be classified into sub-groups, which will then be compared 
against one another, with the industry type not being a variable on its own.  
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3.2.5 Control Variables  
 
Lastly, some control variables have been collected to be added to limit the influence of 
cofounding and other extraneous variables to have a consistent model. Six control 
variables have been gathered such as:  
 

1. Net income/Profit 
2. Market capitalisation 
3. Revenue  
4. Earnings per share 
5. Share price  
6. Total return 

 
Those variables have been collected because they are highly linked to firm performance 
and may influence the coefficients of the independent variables. However, based on the 
different analyses which will be made in the following sections of the thesis, some 
variables will be used while others will be used for other tests.  
 
In conclusion, the final dataset consists of 43,160 data points for 12 different variable 
types, as shown in Table 1 below, covering a 72-month period from January 2016 to 
December 2021 and based on the 600 European companies of the STOXX 600 Index.  
 
Table 1: Variable summary 

Dependent Variables ROE  
ROA 

Independent Variables ESG Disclosure Score 
Environmental Disclosure Score 
Social Disclosure Score 
Governance Disclosure Score 

Control Variables  Net income/Profit 
Market capitalisation 
Revenue  
Earnings per share 
Share price  
Total return 
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Chapter 4: Data Statistics Summary  
 
This section entails analysing the data mentioned in the previous chapter and ensuring 
that those are fit for future statistical tests. As most of the same data will be used multiple 
times over the different hypotheses, it has been decided that an independent chapter 
regarding statistics summary will be made. To gather the statistical results, IBM® SPSS 
Statistics will be used throughout the whole research. This software platform derives 
valuable insights from the database, while advanced statistical processes aid in accuracy 
and quality decision-making. All aspects of the analytics lifecycle are covered, from data 
preparation and management through analysis and reporting (IBM, 2021). This analytical 
software has been preferred over others like Microsoft Excel or R for Statistical 
Computing because it offers a wide array and specifically hand-made statistical analysis 
tools and does not require prior knowledge to be used.  
 
Overall, this chapter will provide the reader with descriptive analysis and tests for 
normality. The descriptive analysis will summarise the entire dataset of 43,160 data points 
for each of the different variables. In addition, measures of central tendency such as mean, 
median, maximum, and minimum, as well as measures of dispersion such as standard 
deviation, skewness and kurtosis, are among the features of interest that will be 
interpreted in the sub-sections 4.1 and 4.3.   
 
Regarding the tests for normality, those will be performed using the Kolmogorov-
Smirnov test. This test acknowledges if variables follow a particular type of distribution, 
in this case, the normal distribution. The normality condition is verified in this chapter as 
it is an assumption needed to realise the statistical analyses of the following chapters.  
 
In the last part of this chapter, the overall sample has been divided into two categories 
based on the disclosure scores displayed. On the one hand, a LOW sample has been 
created for companies having an ESG Disclosure Score lower or equal to 49,94 (mean), 
accounting for 19 532 data points. On the other hand, a HIGH sample has been created 
for companies having an ESG Disclosure Score higher than 49,94, accounting for 21 204 
data points.  
 

4.1 Descriptive Statistics: All Variables 
 
This section performs a descriptive analysis of the two independent variables (enterprise 
performance), the four dependent variables (ESG performance) and the six control 
variables.  
 
Table 2 and 3 below exhibit the descriptive statistics outputs, including all the variables 
needed throughout the thesis. It is important to note that the scale among the different 
data differs. For example, ROA and ROE are on a percentage basis, while the other ESG 
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Disclosure Scores are on a scale of 0-100, as disclosed in the data section. Lastly, the 
control variables are all based on a regular scale, meaning that one equals one.  
 
Table 2: Descriptive statistics output including all the variables (Part 1) 

 

 
 
Regarding the number of observations on the population, this number variate as some 
data was missing for some variables for some months. Furthermore, extreme outliers have 
been removed after reviewing the dataset to reduce data variations. All data combined 
lead to a valid N of 40 736 data points.  
 
Looking at the means, the Governance Disclosure Scores scored the highest of the four 
ESG-related variables, averaging 81,18. The full ESG Disclosure Score comes in second 
with an average score of 49,94, while the Social and Environmental variables provide a 
score of 32,76 and 35,79, respectively. This signifies that companies have more facilities 
respecting JRYHUQDQFH¶V�UHJXODWLRQV�ZKLFK� LV�WKH�RQO\�GLPHQVLRQ�IRU�ZKLFK enterprises 
got a score of 100. One reason for this could be linked to the financial crisis faced in the 
last century leading to higher demand from regulators to respect governance protocols. 
In addition, specific regulations regarding social and environmental aspects are not fully 
developed yet and are in a blurred area.  
 
When considering the minimum and maximum statistics, the market capitalisation 
variable has the highest statistic values of over billions of euros. This indicates that the 
companies traded in the index are massively and publicly traded European companies. 
Thus, it will need to be considered when advancing limitations as the selected portfolio 
might not represent all the types of companies that exist, since it is mainly composed of 
large multinationals. 
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Table 3: Descriptive statistics output including all the variables (Part 2) 

 
Concerning the volatility of the data, except for the ESG variables, which are not 
displaying a high standard deviation compared to their means, all other variables seem to 
have a highly volatile behaviour. Volatility level could interfere with the results obtained 
in later stages of the research as it might impact the possible relationship found among 
the variables. From a financial perspective, high volatility usually displays higher risk for 
investors. Hence, it looks like the chosen index will fit better risk-seeking investors.  
 
Lastly, two statistic outputs left are skewness and kurtosis. These outputs help to measure 
the shape of a distribution. Skewness defines if a population is asymmetrical or not 
depending on the sign displayed next to the value. A negative value indicates that a tail 
exists and is located on the left side of the distribution, while a positive value indicates 
that the tail is located on the right side. A value of zero will indicates that no tail exists, 
and the distribution is perfectly symmetrical.  
 
Four other variables are within the limit of -0,5 to 0,5: ESG Disclosure Score, Social 
Disclosure Score, Environmental Disclosure Score and, Total Return. This suggests that 
their distributions are almost symmetrical, and a little tail to the left remains for three of 
them, while Social Disclosure is skewed to the right. On the contrary, EPS, Price D-1 and 
NI/Profit manifest a high amount of skewness. Hence, those are heavily skewed to the 
right. It could once more have some incidence when treating them in later stages and need 
to be kept into consideration.  
 
Based on a normal distribution, the kurtosis value indicates whether or not a distribution 
has heavy or light tails. On average, a distribution that displays a normal curve will have 
a kurtosis value of three. If a distribution creates fewer and less extreme outliers than the 
normal distribution, it should indicate a value lower than three. Nonetheless, a distribution 
with more outliers will display a value higher than three.  
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Looking at the values displayed, the four ESG data points have a value lower than three, 
meaning that they produce fewer outliers than the normal distribution. However, all the 
others show numbers over three, signifying that the distributions have more outliers than 
a normal one. EPS, Price D-1 and NI/Profit exhibit extremely high values. This is 
consistent with the results obtained in the part about skewness. Thus, these variables are 
more likely to present a highly skewed histogram with many outliers.  
 

4.2 Tests for Normality 
 
This sub-section will develop the normality tests realised to prepare data and ensure that 
they match future assumptions. Three types of outputs will be reviewed. First, the test of 
Kolmogorov-Smirnov has been made, resulting in a particular p-value to test the level of 
normality. Second, the different histograms have been extracted to verify the 
abovementioned condition using skewness and kurtosis. Lastly, Q-Q Plots have been 
created to visualise the fit between the line and the residuals.  
 
The Kolmogorov-Smirnov Goodness of Fit Test (K-S test) determines whether your data 
and a known distribution have the same distribution by comparing them. The test is 
frequently used as a test for normality to determine whether your data is normally 
distributed. More specifically, the test contrasts the distribution produced by your data, 
the empirical distribution function, with a known hypothetical probability distribution 
(the normal distribution in this case).  
 
Depending on the statistical results of the test, the null hypothesis will be accepted or not. 
In the case of a p-value lower than the acceptance level, the null hypothesis will be 
rejected, meaning that at least one value of the empirical distribution does not match the 
normal one. On the contrary, if the p-value is high enough, the null hypothesis is 
confirmed signifying that the observed distribution matches the normal distribution.  
 
Table 4 depicts the statistics output for the Kolmogorov-Smirnov normality test. When 
looking at the significance levels, all the values are lower than ,000, meaning that the null 
hypothesis must be rejected on a 0,05-confidence level. Thus, the quantitative variables 
are not considered to be normal, even the 4 ESG variables which got through the kurtosis 
test.  
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Table 4: Statistics output for tests of normality (Kolmogorov-Smirnov) 

 
   
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 
 
 
Looking at the histograms that can be found in Appendix 2, it can be noticed that the 
normality assumption is not respected for all the variables. The least skewed distributions 
are the ROA, ROE, ESG Disclosure, Social Disclosure and Total Return. Those empirical 
distributions display a rather good normal curve even though some outliers can be 
depicted. In opposition, the rest of the control variables show highly skewed to the right 
distributions that coincide with the skewness results obtained in the descriptive statistics 
output.  
 
Finally, when two sets of quantiles are plotted in opposition to one another, the result is 
a scatterplot known as a Q-Q plot. The points should form an approximately straight line 
if both sets of quantiles were drawn from the same distribution. When considering the 
plots in Appendix 3, the previous results obtained are once more verified as the sole plots 
to match best the normal line are the ESG distributions. The others do display highly 
skewed results. A reason behind this result can be advanced. In fact, most control 
variables are financial measures that do not allow negative results. Thus, most of them 
show a right tail with no negative data.  
 
One may wonder if there is an issue in not having empirical distributions following the 
shape of a normal distribution. Multiple remarks must be made regarding this point of 
attention. The normal distribution is essential as many variables are distributed normally 
when randomly taken and are easier to use in other statistical tests as most of those tests 
are derived from the normal theory. In this way, it is easier and more promising to realise 

 
 Kolmogorov-Smirnov 

Statistic df Sig. 
ROA LF ,143 41970 ,000 
ROE LF ,188 41309 ,000 

ESG Disc. ,023 42574 ,000 
Gov Disc. ,129 42574 ,000 
Soc Disc. ,045 42574 ,000 
Env Disc. ,039 42574 ,000 

Eps T12M ,392 42128 ,000 
Price D-1 ,426 42998 ,000 

Total 
Return 

,076 42998 ,000 

NI/ 
PROFIT 

,299 42280 ,000 

Market Cap ,310 42935 ,000 
Revenue 

Year 
,288 42313 ,000 
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statistical tests with distributions that follow the normal curve. Yet, this does not mean 
that the future tests of this thesis will not work correctly and will not provide satisfying 
results. The Central Limit Theorem (CLT) confirms this idea by stating that the 
distribution of sample means approaches a normal distribution as the sample size 
increases, no matter how the population is distributed. By having a sample size of more 
than 40 000 data points for each variable, the normality issue should not pose problems 
in the later stages of the research. In addition, this high amount of data is a reason why 
the log version has not been chosen. When taking the log, some bad data can appear good 
although they are not, while outliers might not appear as outliers anymore and might have 
totally different effects on the distributions. 
 

4.3 Descriptive Statistics: High VS Low ESG Disclosure 
Distributions 
 
To terminate this chapter about the descriptive statistics of the variables, the database is 
divided into two sub-categories: LOW and HIGH ESG disclosure scores. This separation 
has been made as the primary goal of this thesis is to test if ESG performance does 
influence the firm performance of companies with high ESG scores. Furthermore, it has 
been divided solely into two sub-populations and not more to make sure that the CLT still 
applies by keeping the population large enough. This can be seen as a limitation as having 
more sub-groups could have proposed more specified results, but it also offers ideas for 
future research.   
 
The data have been sorted out to create these new portfolios based on their ESG 
Disclosure Scores from the lowest to the highest. Then, the mean value found from the 
entire panel (see Table 2) allowed to divide the distribution into two distinct datasets. 
Hence, the low ESG score distribution goes from 1,08 to 49,94 (mean), while the high 
ESG score goes from 49,95 to 80,82, as seen in Tables 5 and 6, respectively.   
 
In addition, the spread and range of ESG disclosure scores are smaller for companies with 
high scores than those with low ESG scores. This phenomenon can be explained by the 
idea that it is harder to obtain outstanding overall ESG scores, while companies that do a 
lousy job will more easily get bad scores from rating agencies.  
 
Another interesting aspect of this descriptive output is the data about ROA and ROE. The 
range is more prominent for both ROA and ROE of companies having low ESG scores. 
This means that the FRPSDQ\¶V performance in this population is more likely to show 
fluctuated results than in companies with high ESG performance. The same behaviour 
can be observed in the EPS and Price variables. All other variables display higher marks 
in the portfolio with high disclosure scores. 
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Table 5: Descriptive statistics output including all the variables for LOW ESG scores 
(Part 1) 

 
 
Table 6: Descriptive statistics output including all the variables for HIGH ESG scores 
(Part 1) 

 
 
 
When observing the volatility, no apparent differences can be observed whether it is 
between high and low portfolios (Tables 7 and 8) compared with the results of the entire 
distribution (Table 3). This signifies that only the four ESG scores have low volatility by 
having their standard deviation lower than their means. However, the difference between 
the means of the rest of the variables and their standard deviation is lower than previously 
observed. Hence, the data seems less volatile than before when separated into two distinct 
distributions.  
 
5HJDUGLQJ�WKH�VNHZQHVV¶�OHYHO��WKHUH�are some differences between the above results in 
Table 3 and the two outputs in Table 7 and Table 8. For companies with a low ESG score, 
the following variables show a negative statistic result: ESG Disclosure Score, 
Governance Disclosure Score, Social Disclosure Score and Total Return D-1. In addition, 
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these variables will exhibit left tails. Thus, the distribution looks more spread than before 
as only Social Disclosure and Environmental Disclosure are in fall in the accepted range. 
Lastly, concerning kurtosis, there is no difference that can be noticed. The four ESG data 
points have a value lower than three, meaning that they produce fewer outliers than the 
normal distribution.  
 
Withal, for companies with a high ESG score, only two variables have a negative skew 
result: ROE and Governance Disclosure Score (see Table 8). ROE having a left tail is 
entirely unexpected as it has been positive in every other tests. Furthermore, the ESG 
Disclosure Score does not present a negative sign while it has been the opposite 
previously and is not comprised anymore in the accepted range of -0,5 to 0,5. Thus, the 
variable is less symmetrical than before. The same behaviour is observed for the kurtosis 
value, with ESG Disclosure Score having a negative value consistent with the skewness 
for the first time. Overall, the other variables show a constant behaviour across portfolios.  
  
Table 7: Descriptive statistics output including all the variables for LOW ESG scores 
(Part 2) 
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Table 8: Descriptive statistics output including all the variables for HIGH ESG scores 
(Part 2) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In conclusion, this chapter analysed all the descriptive statistics of the variables that will 
be used throughout the following chapters. It serves as a basis for interpretation and helps 
to see if the distributions are fit for use while acknowledging their possible weaknesses. 
It should be noted that the outputs analysed throughout this chapter will not be 
investigated again in the following chapters as the distribution used will be reused later. 
Considering the variables, although the results obtained might look unexpected, the 
SRSXODWLRQ¶V�VL]H�VKRXOG�HQDEOH�UHOLDEOH�UHVXOWV�IRU�IXWXUH�WHVWV�� 
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Chapter 5: European Companies, ESG Disclosure 
Score, and Firm Performance 
 
This chapter will tackle the first hypothesis of the thesis. Therefore, it tests if European 
companies with a high ESG Disclosure Score exhibit a better firm performance than those 
with a low ESG Disclosure Score. The chapter's primary goal is to revalidate previous 
studies explained in Section 2.6 of the thesis. Most researchers have found a positive 
relationship between ESG scores and firm performance (Alareeni & Hamdan, 2020; Al-
Najjar & Anfimiadou, 2012; Balatbat et al., 2012; Cek & Eyupoglu, 2020; Friede et al., 
2015; Naeem et al., 2022). Accordingly, although the dataset chosen differs from one 
study to the other, the results are expected to be positively significant.  
 
To realise this detailed analysis, times series data described in the data section of this 
thesis will be used. Furthermore, the descriptive statistics will not be reviewed as they 
have been extensively explained in the last part. Finally, this chapter will be organised as 
follow: the methodology and the model used will be presented, followed by a thorough 
analysis of the results and a discussion of the hypothesis tested.  
 

5.1 Methodology 
 
5.1.1 Data  
 
Initially, the data panel included the companies contained in the STOXX 600 index from 
2016 to 2021. This panel was made of more than 43 000 observations. After dividing the 
overall distribution into two distinct sub-distribution (low versus high) and accounting 
for missing values, the low distribution's observations amounted to 21 328. In contrast, 
the high distribution amounted to 21 658 observations. Even though the overall data set 
is divided into two, it is still considered large enough to process with the analysis.  
 
To perform the first analysis, ROA and ROE will be used as dependent variables and 
ESG Disclosure as the independent variable. In addition, Market Cap, Revenue and EPS 
have been added as control variables based on different studies such as Junius et al. (2020) 
and Naeem et al. (2022). Net Income, Total Return, and Price have also been added as 
control variables. The latter have been chosen because they are highly connected to the 
dependent variables (Al-Nimer et al., 2013; Hikmah et al., 2022; Ilmiyono, 2019; 
Rakhman et al., 2019). All in all, those variables have been added to strengthen the 
analysis results.  
 
5.1.2 The Model 
 
A regression model is an equation that depicts the connection between a dependent 
variable and one or more explanatory factors (Montgomery et al., 2021). A linear 
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regression analysis will be used to model the relationship between firm performance and 
ESG performance.  The parameter Beta depicts the effect the second has on the first.  
Firstly, the linear relationship between only the two variables has been tested using simple 
linear regressions. However, as could be expected, the results did not prove themselves 
satisfying as ESG Disclosure alone cannot predict ROA/ROE. Secondly, stepwise 
regressions using all the variables have been made. Stepwise regression is a model that 
allows for choosing the variables that best predict the dependent variable by maximizing 
F-statistic and R2 (Tempelaar & Kerkhoffs, 2015). This is done by adding/removing one 
by one every predictor until it reaches the best model possible. Using this type of 
regression increases the chances of having a good model.  
 
Overall, the regression models for ROA and ROE are specified as the following:  
 

ROAi = Į���ȕ�
(6*B'LVFORVXUHi ��ȕ�*Market_Capi ��ȕ�
5HYHQXHi ��ȕ�
(36i + 

ȕ�
1HWB,QFRPHi ��ȕ�
7RWDOB5HWXUQi ��ȕ�
3ULFHi + İ 

 

ROEi = Į���ȕ�
(6*B'LVFORVXUHi ��ȕ�
0DUNHWB&DSi ��ȕ�
5HYHQXHi ��ȕ�
(36i + 

ȕ�
1HWB,QFRPHi ��ȕ�
7RWDOB5HWXUQi ��ȕ�
3ULFHi + İ 

 

In the models, ³L´�LV�IRU�WKH�GLVWULEXWLRQ�XVHG��KLJK�RU�ORZ��� ³Į´�LV�WKH�LQWHUFHSW while ³ȕ´�
is the slope of the population parameter��DQG�³İ´�LV�WKH�HUURU�WHUP (Montgomery et al., 
2021; Pickwick & Sewelén, 2021). As this hypothesis aims to see if there is a relationship 
between ESG score and firm performance for companies with a high ESG score, four 
regression analyses will be made using the high and low portfolios for each firm 
performance indicator. The regression models are identical for the high and low sample 
populations.    
 
5.1.3 Assumptions and Conditions for Multilinear Regression 
 
When doing statistical analyses, many assumptions and conditions need to be respected. 
In the case of multilinear regression, four major conditions have to be respected in 
addition to the fundamental premise that quantitative data are used: Linear Assumption, 
Independence Assumption, Equal Variance Assumption and Normality Assumption 
(Tempelaar & Kerkhoffs, 2015). Moreover, a test for multicollinearity has been added to 
acknowledge the correlation between the variables.  
 

5.1.3.1 Linear Assumption  
 
The regression model implies that the relationship among the variables is linear. As the 
model is made of multiple predictors, the linearity assumption needs to be verified for 
each predictor individually (Tempelaar & Kerkhoffs, 2015). The scatterplots depicting 
the relationship between the predictors with the dependent variables can be found in 
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Appendix 4. As illustrated in the scatterplots, some variables show a strong linear 
relationship with the dependent variables in both distributions, such as ESG Disclosure, 
Market Cap and Revenue. In addition, the sample composed of high ESG scores also 
depicts a strong linear relationship with the stock price. 
 
Regarding the other variables, it is not because they do not display a strong linear 
relationship that they do not respect the linear condition. In fact, the scatterplots do not 
necessarily need to show strong linear relationships; they just need not demonstrate 
curvilinear relationships (Tempelaar & Kerkhoffs, 2015). This is the case here. Hence, it 
can be said that the linearity assumption is respected.  
 
5.1.3.2 Independence Assumption and Randomisation Condition 
 
This assumption suggests that the errors depicted in the actual underlying regression 
model have to be independent of each other (Tempelaar & Kerkhoffs, 2015, p.562). 
Moreover, the Randomisation Condition should also be respected as the randomised 
collection of data reassure that the distributions are representative of a selected population 
(Tempelaar & Kerkhoffs, 2015). In this research, data collected can be recognised as 
being independent of one another. The data have been collected using a wide range and 
based on a wide array of companies that are independent of each other. In addition, the 
randomisation condition is respected as the final distribution is randomly obtained. Some 
company data are missing for certain variables meaning that those will be excluded 
randomly. This exclusion/inclusion of data is randomly made based on the available 
HQWHUSULVH¶V�LQIRUPDWLRQ indicating that the independence assumption is respected.  
 
5.1.3.3 Equal Variance Assumption 
 
The equal variance assumption assumes that the errors of all values in every predictor 
should be roughly the same. To validate the assumption, scatterplots between residuals 
and predicted values of the regression are made to check for the Equal Spread Condition. 
If the residual plots show no pattern and no evidence of changing spread is recognised, 
the assumption should be validated (Tempelaar & Kerkhoffs, 2015). Looking at the 
scatterplots in the Appendix 5, the assumption should be validated as no significant spread 
change can be noticed among the variables except for some outliers from here and there. 
Note that some specific statistical tests providing p-values can be done to verify this 
assumption but are not available on the statistic tool used for this study. Hence, only 
visual evidence will be provided in this research to approve this assumption.  
 
5.1.3.4 Normality Assumption 
 
When assuming normality, it is assumed that the errors around the resulted regression 
follow a normal curve (Tempelaar & Kerkhoffs, 2015). This assumption has been tested 
for every variable in Section 4.2 of the thesis. As all the variables display more or less 
normal curves and the number of observations is large, this assumption should be 
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respected. To be entirely sure about it, the histograms of residuals have been built in 
Appendix 6. The results are positive with the assumptions as the histograms depict 
unimodal and symmetric outcomes. The normality assumption is validated.  
 
Under all the above assumptions and conditions, stepwise multilinear regression can be 
performed.  
 
5.1.3.5 Multicollinearity 
 
In a regression model, multicollinearity develops when independent variables are 
correlated. Because independent variables ought to be independent, this association is 
problematic. It can be challenging to fit the model and comprehend the findings if there 
is a significant enough correlation between the variables. The idea behind the regression 
is that you can change the value of one variable without impacting the others. However, 
if variables are correlated with each other, a change in one variable will provoke a change 
in another. Thus, it reduces the model's validity as variables cannot be evaluated 
independently from the others.  
 
To evaluate the degree of collinearity among the variables, the Variance Inflation Factor 
(VIF) can be used. The higher the VIF, the less the variable is helpful in the regression 
model (Tempelaar & Kerkhoffs, 2015, p.622). If the VIF display a value higher than ten, 
a problem of collinearity exists (Naeem et al., 2022). When looking at the outputs, none 
of the regression depicts high collinearity among the variables, as shown in Table 11, 14, 
17 and 20. The highest value depicted is 3,689, and the lowest is 1,002.  
 
As no correlation and multicollinearity are found in the distributions, the stepwise 
regressions will be performed on the two distributions. Throughout the thesis, a 
significance level of 5% is applied to the statistical test to check for significance. The 
following VHFWLRQ�ZLOO�SURYLGH�WKH�DQDO\VLV�RI�WKH�UHJUHVVLRQV¶�UHVXOWV�� 
 
5.2 Results  
 
As explained LQ�WKH�FKDSWHU¶V�LQWURGXFWLRQ��WKH�GHVFULSWLYH�VWDWLVWLFV�ZLOO�QRW�EH�H[SODLQHG�
again as they have been presented in chapter 4.3. Hence, the reported results of the 
multilinear regressions are depicted and analysed for each sample population.  
 

5.2.1 The Impact of High ESG Disclosure Scores on Accounting-
Based Firm Performance 
 
The stepwise model this thesis uses allows finding the best set of variables to predict the 
dependent variable. In this case, the best model uses all available variables.  
 
The model Summary in Table 9 shows an R-value of ,484, meaning that the correlation 
between the actual values of ROA and the predicted value of ROA is 48,4% correlated. 
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In addition, the R2 tells how much a variation in the dependent variable is explained by 
the model. In this case, the seven predictors explain 23,5% of the variation in ROA. 
Adjusted R2 helps to acknowledge if the variable that has been added to the model is 
useful or if it reduces the predictivity of the model (Tempelaar & Kerkhoffs, 2015). In 
this case, the Adjusted R2 has a value almost identical to R2, meaning that added variables 
do make sense. As the stepwise method has been used, the values below are the best that 
can be expected using these variables. Furthermore, the R2 value seems relatively low but 
is an accepted amount for the financial field as other studies have previously used such 
results (Cek & Eyupoglu, 2020; Junius et al., 2020; Pickwick & Sewelén, 2021).  
 
Table 9: Model summary of ROA_HIGH 

 

 
 
An F-test has been made to verify if the model created is good and reliable. The idea 
behind the null hypothesis of the test LV�WKDW�DOO�WKH�SUHGLFWRUV¶�FRHIILFLHQWV�DUH�]HUR, and 
the regression model does not predict the dependent variable better than if the mean value 
was used (Tempelaar & Kerkhoffs, 2015). However, if the test turns out significative, 
then at least one of the predictor¶V�coefficients is not equal to zero and is significative. 
Checking for the model at hand, the F-test has a significance level of ,000 (Table 10), 
meaning that the null hypothesis is rejected, and the dependent variable is better off using 
the predictors than not using them.  
 
Table 10: F-Statistics of ROA_HIGH 
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The regression coefficients are shown in Table 11. All variables turn out to be significant 
by having a p-value lower than 5%. The ESG disclosure score variable has a beta 
coefficient of ,032 with a significative p-value lower than ,001. Some positive 
relationships do exist between ESG disclosure score and ROA for the distribution having 
a high ESG performance.  
 
Table 11: Regression coefficients of ROA_HIGH 

 
 
5.2.2 The Impact of High ESG Disclosure Scores on Financial-Based Firm 
Performance 
 
This second regression uses ROE as the dependent variable. As shown in Table 12 below, 
the R-value and R2 are slightly lower than in the previous model. In this case, they amount 
only to 14,5%, but as the regression model is the one that fits the best with the predictors, 
this level of prediction is accepted.  
 
Table 12: Model summary of ROE_HIGH 

 

 
 
Furthermore, the model is accepted once more as the null hypothesis regarding the F-
statistics is rejected as having a p-value of ,000. Therefore, using the predicted model is 
better than using 52(¶s mean value.  
 



 51 

 
Table 13: F-Statistics of ROE_HIGH 

 
 
Lastly, checking for the regression coefficients, all the coefficients have a p-value equal 
to zero or lower than ,001. This implies that every coefficient is significant and possesses 
a relationship with the dependent variable. For example, the ESG disclosure score has a 
coefficient of ,080, which is higher than the one previously found. Overall, both ROA 
and ROE have a positive significative relationship with ESG disclosure score in the 
distribution of high ESG performance.  
 
Table 14: Regression coefficients of ROE_HIGH 

 
 

5.2.3 The Impact of Low ESG Disclosure Scores on Accounting-
Based Firm Performance 
 
The third multilinear regression to be analysed is using the distribution with low ESG 
scores and ROA as the dependent variable.  
 
When looking at the model summary, the R-value amount to ,302. This value indicates 
the correlation between the actual values of ROA and the predicted ROA. Values made 
by the model. On the other hand, R2 amounts to ,09. This value is relatively low and could 
have been better if using different predictors, but as the objective is to test for high ESG 
performance, the same regressions have been done to the low ESG score portfolio.  
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Although the R-values are not proven to be high, the F-statistic value in Table 16 is still 
significant with a p-value of ,000. The model created using the predictive variables is 
better than not using it.  
 
Table 15: Model summary of ROA_LOW 

 

 
Table 16: F-Statistics of ROA_LOW 

 
 
Finally, when looking at the coefficients, two changes can be noticed from the two 
regressions above. Firstly, the last variable, the so-called Total return, has a p-value of 
,126, meaning that it is not statistically significant (see Table 17). Secondly, the ESG 
disclosure score has a significative p-value (p = < ,001) but displays a negative 
coefficient, meaning that a negative relationship exists between ROA and ESG 
performance.  
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Table 17: Regression coefficients of ROA_LOW 

 

 
5.2.4 The Impact of Low ESG Disclosure Scores on Financial-
Based Firm Performance 
 
The last multilinear regression to be analysed is using the distribution with low ESG 
performance and ROE as the dependent variable.  
 
As illustrated in Table 18, the R-value is once again relatively low, with a value of ,169. 
R2 and Adjusted R2 have a value of ,029 and ,028, respectively, showing the lower results 
of the four regressions models. This can be explained the same way as for ROA. Using 
the portfolio of low ESG performance just for a comparison with the high ESG portfolio, 
the model drawn might not be the most optimal for the portfolio at hand.  
 
Nonetheless, even though the model might not be the most optimal, the F-value is 
considered as significant (Table 19). This value is reassuring and signifies that ROE is 
better predicted using the whole model than its mean value.  
 
Table 18: Model summary of ROE_LOW 
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Table 19: F-Statistics ROE_LOW 

 
 
As illustrated in Table 20, many predictors are not significant. Only NI/profit and 
Revenue are significant at a 5% level, while Market cap is significant at a 10% level. This 
signifies that no relationship exists between ROE and the other variables mentioned 
previously except for the three variables mentioned previously. ESG disclosure score has 
a non-significative p-value of ,396, meaning that no relationship does exist between ESG 
score and ROE in this distribution.  
 
Table 20: Regression coefficients ROE_LOW 

 
 
 
5.2.5 Summary of the Statistical Results  
 
To conclude, four regressions have been realised using ROA and ROE as dependent 
variables and ESG disclosure score as the independent variable. The first two regressions 
have been made using the distribution of high ESG performance companies. In 
comparison, the last two regressions have been made using the distribution of low ESG 
performance companies. All regressions have somewhat low R, R2, and adjusted R2 
values, which are balanced with the high significance level of the F-test. Concerning the 
FRHIILFLHQWV¶� YDOXHV�� WKH� ILUVW� WZR� UHJUHVVLRQV� SUHVHQWHG� VLJQLILFDQW� UHVXOWV� IRU� HYHU\�
predictor. More specifically, the ESG disclosure score in both regressions depicts a 
significant result and a positive coefficient at a 5% level. Henceforth, a positive 
relationship does exist between ROA/ROE and ESG disclosure score for companies with 
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higher ESG performance. The opposite is illustrated in the two last regressions. A 
significant negative relationship is found between ROA and ESG disclosure scores for 
companies having lower ESG performance. In contrast, no relationship exists between 
ROE and ESG disclosure of companies in the same distribution.  
 
5.3 Discussion 
 
With the rising interest in sustainability, many studies have tried to prove that a 
relationship does exist between ESG and firm performance. Some of them, like Alareeni 
& Hamdan (2020) and Balatbat et al. (2012), have found a positive relationship between 
the two, while others, such as Duque-Grisales & Aguilera-Caracuel (2019) and Di 
Tommaso & Thornton (2020) have found a negative relationship between ESG and firm 
performance. In addition, Junius et al. (2020) and Landi & Sciarelli (2018) found no 
connection between the two variables. However, most studies on the subject have found 
a positive relationship as analysed and explained by Friede et al. (2015) in their study 
gathering more than 2000 different research tackling this problem.  
 
Based on previous results found in the literature, the first hypothesis of this thesis is to 
see if European companies with high ESG disclosure scores show better firm performance 
than the ones with low disclosure scores. As developed in the results Section 5.2, the 
dataset made of companies showing higher disclosure scores displayed positive and 
significative results corresponding with the observed results of the litterature. On the 
other hand, the dataset made of companies offering lower disclosure scores showed either 
a negative relationship or no relationship between the variables. From these results, the 
first hypothesis is confirmed. Therefore, European companies with high ESG disclosure 
scores will improve and show better firm performance than the others as the relationship 
between ESG disclosure score and ROA/ROE is positive. Thus, enhancing their ESG 
scores will allow them to improve their financial- and accounting-based performance.  
 
This suggests to companies and managers that making efforts to have a good ESG score 
will positively influence the enterprise's overall performance. However, if they do not 
commit themselves to have a good ESG score, it might negatively affect the firm and 
decrease their ROA value (the results being non-significative for ROE).  
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Chapter 6: European Companies, ESG Disclosure 
Score, and Industry Sectors 
 
In the sixth chapter of this research, the companies contained in the STOXX 600 will be 
separated into 11 sectors to compare their average ESG disclosure scores. The second 
hypothesis will be tested: the average ESG Disclosure score of European companies 
varies per sector. The chapter's primary goal is to see if industries' average ESG disclosure 
score statistically varies across industry sectors.   
 
To realise this analysis, the overall distribution will be divided into the respective industry 
sectors. Firstly, the methodology, including the data used, the statistic model and the 
assumptions and conditions, will be disclosed. Then, descriptive statistics of the average 
ESG disclosure score will be presented, followed by the results of the One-Way ANOVA 
test and the Tukey Post Hoc test. Lastly, the discussion section will approve the 
hypothesis and explain the managerial consequences.  
 
6.1 Methodology 
 
6.1.1 Data  
 
To perform this second analysis, a dataset made of 34 705 observations is used. The 
overall dataset has been reduced to account for missing values and to use solely the 
companies that have been part of the STOXX 600 during the whole timeframe (2016 ± 
2021). Furthermore, the companies have been separated into the industry sectors as 
explained in Section 3.2.4 of the thesis and as shown in Appendix 1.  
 
A comparison of the industries' ESG scores will be performed to affirm or infirm the 
second hypothesis. To do so, two types of data are needed. On the one hand, the ESG 
Disclosure scores will be required to compare the means between each other. On the other 
hand, the industry types are also needed to classify the different means. Moreover, as 
quantitative nominal data is necessary to perform the analysis, the industry types have 
been classified using numbers following the same classification as in the data section: 1 
 �³,QGXVWULDOV´���� �³0DWHULDOV´���� �³)LQDQFLDOV´��HWF�� 
 

6.1.2 One-way ANOVA Test  
 
One of the most famous statistical tests LV�WKH�³VLQJOH�IDFWRU�H[SHULPHQW�ZLWK�WZR�OHYHOV´�
(Tempelaar & Kerkhoffs, 2015, p.705). This type of experiment allows testing whether 
two means are equal thanks to a two-sample t-test. The issue is that this methodology 
allows comparing only two groups. The idea behind the test is that the F-statistic verifies 
the null hypothesis stating that all means are equal to each other (Tempelaar & Kerkhoffs, 
2015). The One-Way ANOVA Test is performed when more than two groups are used. 
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This test is called an Analysis of Variance, but the null hypothesis is about the 
SRSXODWLRQ¶V means, as shown below (Tempelaar & Kerkhoffs, 2015).  
 

H0 = ȝ1  �ȝ2  �ȝ3 ���� �ȝk 
H1 = At least one mean is different 

 
,Q�WKH�QXOO�K\SRWKHVLV��³ȝ´�is the corresponding mean per industry which is indicated with 
³k´. In addition, a One-Way ANOVA is performed as only one independent variable is 
used with different levels. In this case, only the industry sectors variable is used, with 
each sector representing a different level. Note that the chance of getting Type 1 errors 
increases when testing multiple values. Type 1 error occurs when a null hypothesis is 
rejected, although that hypothesis is true.  
 
As the objective of this hypothesis is to see if the means of the 11 industries statistically 
differ, the whole distribution will be used.  
 

6.1.3 Assumptions and Conditions for One-Way ANOVA  
 
Assumptions and conditions to compare means are less numerous than for the regression 
analysis. However, in this case, three previous assumptions must be respected: the 
Independence Assumption, the Equal Variance Assumption, and the Normal Population 
Assumption.  
 
6.1.3.1 Independence Assumption and Randomisation Condition 
 
The independence assumption and randomisation condition entails making sure that the 
individual observations collected are independent of each other. This assumption tends to 
be respected as the companies contained in the industry sectors do not have anything else 
in common with the sectors. Furthermore, some random sorting has been carried out by 
removing from the database the observations that did not contain every datapoint needed. 
Overall, the first condition is validated.  
 
6.1.3.2 Equal Variance Assumption 
 
ANOVA test assumes that the true variance of the different groups that will be treated are 
the same. There are multiple ways of checking that the condition is met. One way is by 
creating a boxplot with the 11 sectors to observe if they all possess roughly the same 
spread. As depicted in Appendix 7, all variables have their mean comprised between 47 
and 63, which amounted to a difference of 16 data points. Visually, even though the 
observed difference is not striking, it should still be considered. ,Q�DGGLWLRQ��WKH�ER[HV¶�
spread of energy and utility sectors is relatively more minor than the others.  
 
Consequently, a second test KDV�EHHQ�SHUIRUPHG�WR�FKHFN�IRU�WKH�YDULDQFH¶V�VSUHDG��7R�GR�
so, the residuals values have been plotted against the predicted values. This test is helpful 
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as the condition will not be accepted if the residual plot shows larger values. In addition, 
this test is a good indicator to know if the variables used need to be re-expressed or not 
(Tempelaar & Kerkhoffs, 2015). The outcomes of the scatterplot between residuals and 
predicted values can be observed in Appendix 8. Looking at it, no sign of unequal spread 
can be detected as all the different lines are almost as long as the others.  
 
In conclusion, the equal variance assumption is approved, but it needs to be kept in mind 
that the tests which have been effectuated above are subjective. In that sense, a Post Hoc 
test considering that variances are unequal will be performed on top of the others to 
corroborate results.  
 
6.1.3.3 Normal Population Assumption 
 
When assuming normality, it is assumed that the resulted errors follow a normal curve 
(Tempelaar & Kerkhoffs, 2015). Section 4.2 of the thesis examined this assumption for 
each variable, displaying great results for the ESG disclosure score alone. Hence, this 
assumption should be accepted since all variables have more or less normal curves and 
there is a large number of observations. To be sure, a residual histogram has been 
produced in Appendix 9. The histogram shows a skewer distribution with a tail on the 
left. However, the general shape of it tends to reach the normal curve. The Q-Q plot 
clearly illustrates that the residuals follow a normal form, indicating that the normality 
assumption is accepted.  
 
As the three assumptions have been validated independently from each other, the results 
of the ANOVA and Post Hoc tests will be analysed in the following part of the thesis.  
 
6.2 Results of the ANOVA of the Overall Distribution 
 
The overall distribution will be used in this part to answer the second hypothesis. In that 
sense, there is no distinction between companies with high ESG disclosure scores and 
those with low ESG disclosure scores.  
 
6.2.1 Descriptive Statistics: ESG Disclosure Scores per Industry 
Sectors 
 
The statistical test will be performed to check whether the means between the different 
industry sectors differ statistically. Foremost, the descriptive statistics of the ESG 
disclosure scores are depicted. As the basic descriptive statistics for the whole population 
have been significantly explained previously, they will not be re-explained again. 
However, the descriptive statistics showing the means of ESG disclosure scores per sector 
are shown in Table 21 below.  
 
Firstly, the amount of data varies drastically depending on the sectors. The first industry, 
so-called Industrials, has the highest number of observations with N = 7040, followed by 
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Financials with N = 6292 and Consumer Discretionary with N = 3707. On the other hand, 
the industry numbering the lowest number of observations is the Energy sector with 878 
observations. Those numbers make sense as they coincide with the number of companies 
present in their respective industry sectors: the companies with the highest number of 
companies have the highest number of observations and vice versa.  
 
Secondly, looking at the means, the Utility industry has the highest mean of 61,40 while 
Information Technology has the lowest one with a mean of 47,02. This could be 
considered suspicious as the energy sector is considered by most to make the least for the 
environment. Moreover, note that although the means do show a difference in the table 
below, it has not been proven yet that they are significantly different.  
 
Table 21: Descriptive statistics for ESG disclosure score per industry  

 

 
 
 
Finally, a graph showing the means in an illustrative way can be found in Figure 3. It 
depicts that all means range between 45 and 65. The industries with the highest mean are 
Utilities (10), Energy (8) and Materials (2), while the ones with the lowest are Financials 
(3), Information Technology (5) and Real Estate (11).  
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Figure 3: Graph plotting ESG disclosure means per industry 

 

 
 
6.2.2 One-Way ANOVA Test and Post Hoc Test 
 
The ANOVA test has a null hypothesis in this case stating that the population mean ESG 
disclosure scores are equal across all industries. ANOVA results can be found in Table 
22. The results are significant to a 5% significant level. Furthermore, the F-value is large 
enough as the minimum required value to accept the test is 1,84. This signifies that the 
null is rejected. Therefore, at least one of the means is not equal to the others.  
 
Table 22: ANOVA outputs 

 
 
This part could be ended here as it is proven that there is a difference between the means. 
However, as an added contribution and to push the data analysis further, a Post Hoc test 
will be performed to acknowledge which industries have different means. Many various 
Post Hoc tests do exist. In this research, the Tukey test will be used to verify which means 
differ.  
 
The Tukey HSD (Honestly Significant Difference) test is considered a Post Hoc test 
because variables have already been collected when comparing them. The test's purpose 
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is to concentrate on the most considerable value of the difference between the two group 
means. Tukey HSD test does that by comparing all possible pairs of means to determine 
which ones are significantly different from the others. Due to the length of the table 
showing Tukey HSD test results, it has been placed in Appendix 10 of the thesis.  
 
When looking at the table, it can be observed that almost all the sectors have significantly 
different means from each other by having a p-value = <,001. This significant value 
implies that the mean difference that exists between two sectors is significantly important 
and should be considered. Two industries have their means substantially different from 
all the others at a 5% significance level: Consumer Staples (7) and Utilities (10). Utilities 
being the sector with the highest mean of ESG score, this signifies that it does really have 
a higher ESG disclosure score.   
 
Nonetheless, the nine sectors left are all somehow interconnected. For example, 
Financials (3) and Information Technology (5) means are not significantly different from 
each other, nor are they from Real Estate (11) mean. Real Estate (11) mean is not 
substantially different from Financials (3) and Information Technology (5) but is also not 
different from Communication Services (9). Communication Services (9) mean is not 
significantly different from Real Estate (11), of course, but also from Health Care (6), 
and so on. All the connections across industries are displayed in Figure 4 below. A line 
between two numbers implies that the means of the two sectors are not significantly 
different.  
 
Figure 4: Graphical representation of the industries having high p-values 
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Overall, the main idea that should be taken out is that the industries showing the highest 
and lowest ESG disclosure scores are significantly different from one another. However, 
note that the means that display relatively close values in Figure 3 were not entirely 
different (see Figure 4).  
 
As a final note, the equal variance assumption is accepted based on visual outcomes only; 
another Post Hoc test to compare the means has been performed. Games-Howell's Post 
Hoc test does the same as Tukey HSD test with the difference that it assumes that 
variances are not equal. Games-Howell test provided the same results as Tukey. 
Therefore, only the Tukey results are presented in this research.  
  
6.2.3 Summary of the Statistical Results 
 
To conclude, a one-way ANOVA test has been performed using the complete distribution 
to compare the means of ESG disclosure scores obtained per sector. Firstly, the 
descriptive statistics of the means have been developed. Utilities scored the highest while 
Information Technology had the lowest. Secondly, the one-way ANOVA test is 
performed to confirm that the means are significantly different from one another. The 
result shows a low p-value indicating that the industry average scores are statistically 
different. Lastly, the Tukey HSD Post Hoc test was executed to investigate which sectors 
are statistically different. Utilities and Consumer Staples means can be considered 
substantially different from the rest. Thereupon, the Utility industry has the highest mean 
ESG disclosure score.  Finally, the remainder sectors showing close mean values tend not 
to have statistically significant mean differences. 
 

6.3 Results of the ANOVA of the Low VS High 
Distributions  
 
To help answer the third and final hypothesis, an ANOVA test will also be performed on 
the two separate distributions. This is done to ensure that the industries in which 
companies are categorised as having high ESG disclosure scores have their means that 
are significantly different as well and if the industries' order, in this case, is the same or 
not as the one found in Section 6.2. The same is done with sectors in which companies 
are categorised as having low ESG disclosure scores and for the same reasons. 
 
The ANOVA results are shown in Table 23 and Table 24 below. They both have a 
significance level lower than 5%, meaning that the null hypothesis is rejected. Thus, both 
distributions have means which differ significantly from one another.  
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Table 23: ANOVA outputs for the low distribution 

 
 
 
Table 24: ANOVA outputs for the high distribution 

 

 
 
In addition, the means plots have been created to illustrate which industries in each of the 
distributions have the highest mean scores and if some differences exist between the 
overall distribution compared to the other two. Figure 5 illustrates WKH�VHFWRUV¶�PHDQV�RI�
the low distribution, while Figure 6 demonstrates WKH� VHFWRUV¶� PHDQV� RI� WKH� KLJK�
distribution. Looking at the industries having the highest means, both distributions have 
the same three sectors on top of the overall distribution by having Utilities (10), Energy 
(8) and Materials (2). However, the order does differ a little as the low distribution does 
have first Utilities, then Materials and finally Energy. In contrast, the high distribution 
does have first Materials, then Utilities and finally Energy. 
 
Regarding the low end, none of the distributions has the same three industries at the 
bottom of their list. The overall distribution has, as mentioned before, Financials (3), 
Information Technology (5) and Real Estate (11) for the last three industries. The low 
distribution, on the other hand, has Health Care (6), Information Technology (5) and 
Communication (9) at the bottom, while the high distribution has Information 
Technology (9), Financials (3) and Information Technology (5). 
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Figure 5: Means plots of the low distribution 

 
 
Figure 6: Means plots of the high distribution 

 

 
 
To conclude, even though the overall distribution is divided into two sub-distributions 
between companies with low versus high ESG disclosure scores, when those distributions 
are sorted out by industries, ESG disclosure scores differ significantly. In addition, some 
differences exist across the distributions in the classification of which industries have the 
highest means and which ones have the lowest.   
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6.4 Discussion 
 
Not many researchers have tackled whether there is a difference in ESG scores across 
industries. For the ones who did some research, like Doyle (2018) and Matakanye et al.  
(2021), their respective results did not provide evidence that ESG performance varied 
across industry sectors. While other studies (Champagne et al., 2021; Oncioiu et al., 2020; 
Park & Jang, 2021) have found that the industry in which the enterprises are doing 
business affects more or less their ESG scores. However, some distinctions are made 
between the individual E, S and G impacts and the countries where the enterprises are 
doing business.  
 
Due to variable results and the limited availability of studies on the subject, one can 
wonder if European companies' ESG disclosure scores vary per sector (H2). As displayed 
in Section 6.2, the one-way ANOVA test produced significant results. 7KH�$129$�WHVW¶V�
null hypothesis is that every industry's means are equal. The null has been rejected 
because the p-value has a p-value significant at a 5% interval. This confirms the second 
hypothesis of this thesis, and it affirms that the means vary per industry. Regarding the 
European enterprises, it seems that the Utility sector scores the highest ESG disclosure 
scores while Information Technology scores the lowest.  
 
As having a good ESG disclosure score is becoming increasingly important, companies 
that want to stay competitive should pay attention to the average scores their competitors 
are having and the average score of the industry they are part of. It appears logical that an 
enterprise ZLWK�ORZHU�(6*�SHUIRUPDQFH�WKDQ�WKH�DYHUDJH�LQGXVWU\¶V�SHUIRUPDQFH�PLJKW�
lose some competitive advantage over those with a higher score.  
 
Regarding researchers and ESG rating agencies, it is interesting for them to acknowledge 
that differences do exist across industries. In addition, researchers might pay more 
attention in the future to add an industry variable to their models when comparing 
companies with ESG performance and researching more on these industry differences 
and the reasons behind them. Lastly, regarding rating agencies, it would be interesting for 
them to consider even more than before the industry in which companies are part of. For 
example, the industry sector can lead to some surprising ESG disclosure scores when it 
is known that the sectors with the best scores are Utilities and Energy.  
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Chapter 7: European Companies, ESG Disclosure 
Score, Firm Performance, and Industry Sectors  
 
The section will tackle the last hypothesis of this research. As the previous hypotheses 
have been validated, it is known that companies with high ESG scores do have a positive 
relationship between their ESG disclosure and firm performance, and that the average 
ESG disclosure score varies per sector. Those results lead to the third hypothesis being 
the following: the relationship between firm performance and ESG disclosure is sector 
dependent for companies with high ESG disclosure score.  
 
To realise this analysis, the overall distribution has been divided into 22 sub-distributions. 
Firstly, the methodology section is composed of information about the data used and the 
22 distributions. Then, the regression model as well as the assumptions and conditions 
needed to perform them are explained. Secondly, the statistical results will be provided 
and explained. Finally, the discussion part will affirm or infirm the third hypothesis and 
will provide managerial and research implications.  
 

7.1 Methodology 
 
7.1.1 Data  
 
To analyse this hypothesis, the two sub-distributions made first of companies with high 
ESG disclosure scores and second of companies with low ESG disclosure scores have 
been divided into 11 industry sectors. This led to the creation of 22 sub-populations. All 
of them have a different number of companies in their portfolios. The eighth industry, the 
Energy sector, has the lowest number of predictors with N = 101. On the opposite, the 
industry with the highest number of observations is the first industry, Materials, with N 
= 3598. As a portfolio of minimum N = 50 is considered large enough (Tempelaar & 
Kerkhoffs, 2015), more than 100 observations are good.  
 
The same variables as in section 5.1.1 have been used to perform the analysis. The 
dependent variables are ROA and ROE, while the independent variable is the ESG 
disclosure score. To be consistent with the previous model, the same variables have been 
used as well as the same control variables. Thus, EPS, Price, Total Return, Market Cap, 
Revenue and Net Income have been added to control and help reach a better fit for the 
model.  
 
To ease the use of multiple regressions, IBM® SPSS Statistics allows generating what is 
called dummy variables (N-1 for N regressions required). Since 11 regressions are 
considered (one per industry sector), the use of this technique would increase the number 
of variables of 10 for both ROA and ROE. However, to keep the model as simple as 
possible, this functionality was not used in this thesis. Instead, the populations have been 
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divided into 22 distributions using the same variables and methodology as previously 
explained.  
 
7.1.2 The Model 
 
To model the relationship between firm performance and ESG performance in the 11 
industry sectors, the same multilinear regressions have been used as the ones used for H1. 
This option has been chosen over the one using dummy variables to ensure that the 
outcomes could be comparable, as mentioned before. Furthermore, the stepwise model 
has not been used in this part of the research because the model has been proven correct 
and should be used consistently across distributions to allow for better and more reliable 
comparisons.  
 
The regression models for ROA and ROE are specified as the following:  
 

ROAij = Į���ȕ�
(6*B'LVFORVXUHij ��ȕ�
0DUNHWB&DSij ��ȕ�
5HYHQXHij ��ȕ�
(36ij + 

ȕ�
1HWB,QFRPHij ��ȕ�
7RWDOB5HWXUQij ��ȕ�
3ULFHij + İ 

 

ROEij = Į���ȕ�
(6*B'LVFORVXUHij ��ȕ�
0DUNHWB&DSij ��ȕ�
5HYHQXHij ��ȕ�
(36ij + 

ȕ�
1HWB,QFRPHij ��ȕ�
Total_Returnij ��ȕ�
3ULFHij + İ 

 

,Q�WKH�PRGHOV��³L´�LV�IRU�WKH�GLVWULEXWLRQ�XVHG��KLJK�RU�ORZ���³M´�LV�IRU�WKH�LQGXVWU\�VHFWRU�
(from 1 to 11), ³Į´�LV�WKH�LQWHUFHSW, ZKLOH�³ȕ´�LV�WKH�VORSH�RI�WKH�SRSXODWLRQ�SDUDPHWHU��
DQG�³İ´�LV�WKH�HUURU�WHUP�(Montgomery et al., 2021; Pickwick & Sewelén, 2021). As this 
hypothesis aims to see if the relationship between ESG performance and firm 
performance is sector-dependent, 44 regressions will be made. This number is because 
the 11 sectors are divided into the high and low ESG scores, respectively, leading to 22 
distributions. Then, each of these 22 distributions needs to be run two times to account 
for ROA and ROE, leading to a total of 44 regressions. The regression models are 
identical for DOO�WKH�SRSXODWLRQV¶�VDPSOHV.    
 
7.1.3 Assumptions and Conditions for Multilinear Regression   
  
When doing multilinear regression, four major conditions have to be respected in addition 
to the basic assumption that quantitative data are used: Linear Assumption, Independence 
Assumption, Equal Variance Assumption and Normality Assumption (Tempelaar & 
Kerkhoffs, 2015). As those four specific conditions and multicollinearity have been 
explained extensively in Sections 5.1.3 and 6.1.3, they will not be re-explained again to 
avoid repetitions. Also note that for size reasons, the 44 outputs, scatterplots and graphs 
will not be explained one by one; instead, the most important findings will be reported.  
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Regarding the assumptions, most of them have already been verified two times. This is 
the case for Independence, Equal Variance and Normality assumptions. As the data have 
just been reduced into smaller sets but have not been modified anyway, the first two 
assumptions are again confirmed. Concerning Normality, the populations have been 
reduced, which can question the normality of the sample size. However, the smallest 
sample amount of 101 data points which is still higher than the minimum size required 
for the CLT to hold true. The Normality assumption is therefore accepted as well.  
 
Continuing with the Linear Assumption, the scatterplots between the dependent variable 
and one of the other variables have not been confirmed yet. Yet, to verify every variable, 
308 (= 7 variables x 2 dependent variables x 22 distributions) scatterplots would be 
needed. In that sense, those 308 scatterplots will not be provided in this thesis for size and 
space reasons. Nonetheless, this assumption has been verified by randomly checking for 
some of the distributions. As the results have proven themselves positive beforehand and 
when verified randomly, the linear assumption is accepted.  
 
Regarding multicollinearity, eight regressions out of the 44 have shown large VIF (larger 
than ten) for some of the variables. Fortunately, none of the variables having a high VIF 
score was the independent variable. Thus, to make sure that those high collinearities 
impact the beta of the ESG disclosure score variable in some way, the eight regressions 
have been performed using the stepwise method again to provide for the best fit. When 
making the stepwise approach, the VIF were vastly reduced, but the independent 
YDULDEOH¶V� YDOXH� GLG� QRW� FKDQJH�� 7KLV� VLJQLIies that despite the high VIF value, the 
relationship between the dependent and independent variables is not affected by it. In 
conclusion, the multicollinearity that may exist between some variables does not seem to 
affect the results and hence allows for approval of this condition.  
 
Finally, as the assumptions have been validated, the regression results can be presented 
and analysed in the following part of this study.  
 
7.2 Results  
 
As descriptive statistics have been explained in their own chapter, they will not be 
reviewed once more over here. Accordingly, this sub-chapter will directly provide the 
statistical results of the multilinear regressions and a summary of those results.  
 
7.2.1 Model Summary and F-Test 
 
Appendix 11 depicts all the model summaries and F-tests of the 44 regressions. The 
appendix is organised by dependent variables, then sectors, and finally low and high ESG 
disclosure score distributions. As previously explained, those results will not be analysed 
individually because of their size.  
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When looking at the model summaries, most of the R, R2 and Adjusted R2 values have 
increased dramatically compared to the results of the first four regressions (Section 5.2). 
This is a good indicator as it means that the model fits well the dependent variable and 
helps predict it. Although some got extremely high values like sector 8 with an R2 of 
98,8% for the low distributions, some got extremely low values like sector 7 with a score 
of 0,053 for the low distribution using ROE as the dependent variable. This low score is 
observed because the model does not perfectly fit the variables. When using the stepwise 
method, the model that best predicted the variables was a model with fewer predictors. 
+RZHYHU��DV�WKH�LQGHSHQGHQW�YDULDEOH¶V�EHWD was not modified using the stepwise method, 
the regression with seven predictors was preferred over the stepwise one to allow for 
comparison across the regressions.  
 
Concerning the F-tests, all regressions disclosed a significance level of either p-value 
<,001 or p-value = ,000. This signifies that all regressions are significant at a 5% 
significance level. The null hypotheses of the F-test are rejected, and all the models 
predict better the dependent variable using the predictors than if they were not using them. 
It also means that at least one of the predictors has a beta value higher than zero.  
 
In conclusion, all regressions are significant at a 5% level and display higher R2 values 
than before.  
 
7.2.2 Regressions Results  
 
Many regressions have been performed to account for all distributions. To facilitate the 
reading of this research, Table 25 has been created below. This table contains the beta 
values of the independent variable so-called ESG Disclosure score. Those values have 
been listed from the official regression outputs. The numbers written in red and green 
show that the value obtained is significant at a 5% significance level. The difference 
between them is that the red numbers show a negative relationship between ESG 
disclosure and ROA/ROE. In contrast, green values indicate a positive relationship 
between ESG disclosure and ROA/ROE. Lastly, the numbers written in black signify that 
no relationship exists between ESG disclosure and ROA/ROE as they are not significant 
at a 5% level.  
 
The idea behind those regressions is to test the third hypothesis, which states that the 
relationship between ESG Disclosure scores and ROA/ROE is sector dependent on the 
distribution having companies with high ESG scores. In contrast, the relationship is not 
sector-dependent for companies with low ESG scores. So, when looking at companies in 
the high distribution, the relationship between ROA/ROE and ESG disclosure score 
should be significantly positive for the sectors having the highest means. At the same 
time, it should be negatively significant for industries with the lowest means (see Section 
6.3). On the opposite, no relationship between the variables in the low distribution for the 
hypothesis to be validated as they should not be sector dependent.  
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Looking at the results, Utilities (10), Energy (8) and Materials (2) were the top three of 
both distributions. However, when checking for the high distribution, only the Energy 
sector shows a significant positive relationship between ROA and ROE with ESG 
disclosure, while the Utility sector has a significant positive relationship between ROE 
and disclosure score. However, the others depict a significantly negative relationship 
between the dependent and independent variables. Further, the low distribution also has 
a significant positive relationship with the Energy sector. A negative relationship for 
Materials as well as between ROA and ESG score of Utilities. However, no relationship 
is found between ROE and ESG disclosure score of the Utility sector.  
 
Table 25��(6*�GLVFORVXUH�VFRUH¶V�RXWSXWV�from the regressions 

 
ROA ROE 

Sector LOW HIGH Sector LOW HIGH 

1 -,049 ,021 1 ,113 -,046 

2 -,558 -,117 2 -,644 -,353 

3 -,186 -,065 3 -,373 -,211 

4 ,100 ,145 4 ,490 1,154 

5 -,128 -,001 5 -,644 -,352 

6 ,067 ,227 6 ,248 ,268 

7 ,076 -,056 7 ,477 -,259 

8 ,043 ,374 8 ,333 1,778 

9 -,070 -,015 9 ,282 -,082 

10 -,065 -,032 10 -,024 ,377 

11 ,024 -,357 11 ,028 -,509 

 
 Legend:  

x Negative and significant at a 5% level  
x Positive and significant at a 5% level  
x Not significant at a 5% level  

 
 
In general, no standard rule can explain why this result is obtained or not. Thus, it does 
not appear that the relationship between the dependent and independent variables can be 
considered as sector dependent in the distribution of companies having a high ESG 
disclosure score, neither is it sector dependent or not sector dependent for companies 
having low ESG disclosure scores.  
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7.3 Discussion 
 
To the best of this thesis knowledge, no research has been done to link all three 
dimensions, so-called ESG performance, firm performance, and industry sectors. Some 
researchers have proven that a relationship exists between ESG performance and firm 
performance. In contrast, others have demonstrated that ESG performance could differ 
depending on the industry in which the companies are doing business. However, no one 
has tried to prove whether the relationship between ESG performance and firm 
performance could be sector dependent.  
 
This is where the third hypothesis lies in the academic world. The objective was to prove 
that the relationship established between ESG disclosure scores, and enterprise 
performance also exist and is sector dependent for companies with a high ESG disclosure 
score. Unfortunately, this hypothesis cannot be accepted and confirmed due to the results 
obtained in the above analysis. It does not seem that the relationship observed between 
the variables is sector dependent for companies with a high ESG disclosure score, neither 
it is for companies with a low ESG disclosure score.  
 
These findings can have different impacts on future research. In fact, it can open a path 
towards having other studies tackling the same subjects but using another population and 
database. In addition, this academic thesis provides new knowledge on the vast and recent 
subject of ESG, which is still relatively blurry about the real consequences it might get 
for the future. Also, it can encourage other studies about how the ESG ratings are given 
to the sectors and if these might influence the results obtained here.  
 
Lastly, regarding managerial implications, it has been confirmed that a good ESG 
disclosure score influences firm performance positively and that the scores given to 
companies diverge per industry. However, it has not been proven that this relationship 
between the dependent and independent variables is sector dependent. Instead, the results 
are showing more of an unexpected way. Thus, managers can assume that having a good 
ESG score is better than having a low ESG score as it does influence the firm performance 
in the case of a higher ESG disclosure score. Although, even if the companies' average 
score varies per industry, the relationship between the two is not sector dependent. This 
implies that managers and companies might not be affected by the competitors in their 
sector but rather need to be above the overall average to enjoy the advantages of having 
a higher ESG disclosure score.  
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Chapter 8: Conclusion, Limitations and Further 
Research 
 
The ESG sphere is expanding and changing rapidly, leading to an impressive number of 
studies on the subject. Existing research has looked at the relationship which may exist 
between firm performance and ESG performance. The findings diverge, with some 
discovering evidence that a relationship exists between the two, whether positive or 
negative, while others have found that no relationship exists at all. In addition, other 
recent studies have checked if a difference could be observed across the ESG performance 
of companies in different industries. Once more, divergent result has been observed. 
Some academics have found that a difference is noticeable, while others found out that 
no difference at all could be noticed. In that sense, those two subjects have been studied 
in great detail. Nevertheless, no studies have been found incorporating ESG performance, 
firm performance, and industry sectors altogether.  
 
7KLV� WKHVLV� DLPHG� WR� ILOO� WKH� UHVHDUFK¶V� JDS� E\� ILQGLQJ� HYLGHQFH� RI� D� SRVVLEOH� VHFWRU�
dependence on ESG performance and firm performance. To do so, the research was 
separated into three distinct sections. To start, the first analysis helped confirm previous 
studies that a relationship does exist between ESG performance and firm performance, 
especially when using companies with higher ESG disclosure scores. Then, the second 
analysis also confirmed some studies by proving that ESG disclosure scores vary per 
sector. Lastly, the final analysis tried to observe the same relationship between ESG 
performance and firm performance but separated the companies into their respective 
sectors.  
 
The first analysis was conducted using stepwise multilinear regression and confirmed the 
expected results. There is a significant positive relationship between ESG disclosure 
scores and firm performance for European companies having high ESG disclosure scores. 
Regarding companies with low ESG scores, a significant negative relationship between 
the variables is found for the accounting-based firm performance. In contrast, no 
relationship at all was found for the financial-based performance.  
The second analysis also confirmed some preliminary results observed in the literature, 
which stated that the average ESG disclosure scores vary per sector. Through the use of 
a One-Way ANOVA test, the mean scores observed in every sector have been tested 
statistically, finding that the average ESG disclosure scores are different across industries.  
The final analysis, on the other hand, did not confirm the results which could have been 
H[SHFWHG��:KHQ�FKHFNLQJ�WKH�UHJUHVVLRQV¶�RXWFRPHV�IRU�WKH� industries with the highest 
mean scores, no significant positive relationship was observed for all the regressions. The 
regressions displayed rather unexpected results and were not observed to be dependent 
on their industry sector.  
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Overall, a final answer can be given to the research question. Ultimately, the ESG-
characteristics of an industry cannot be said to influence the firm performance of 
European companies with high ESG disclosure scores.  
 
This study is novel as it studies major European companies found in the STOXX 600 
Index and discloses data from a recent period. Furthermore, it was the first study on ESG 
disclosure scores to have classified the whole population into sub-distributions dividing 
companies having high versus low ESG scores. Therefore, even though a non-positive 
result was obtained for the research question, some implications can be retrieved from 
the whole study.  
To begin, this research adds to previous ones by confirming that ESG performance 
positively affects the accounting- and financial-based performance of firms having high 
ESG disclosure scores (H1). This can encourage managers and enterprises to follow a 
sustainable direction to obtain higher ESG scores as it will likely provide them with 
higher performance.  
Moreover, as the average ESG score varies per sector (H2), companies just need to 
consider their sector to define their competitive advantage. For example, suppose a 
company is part of the energy sector which displays a higher average score compared to 
the other industries. In that case, the managers will need to improve their own average 
(6*�VFRUH�DERYH�WKH�LQGXVWU\¶V�PHDQ�WR�UHDFK�D�FRPSHWLWLYH�DGYDQWDJH�� 
/DVWO\��FRPSDQLHV¶�SHUIRUPDQFH�LV�QRW�GHSHQGHQW�RQ�WKH�LQGXVWU\�VHFWRU�WKH\�DUH�LQ (H3). 
Thus, although companies should consider having good average ESG disclosure scores 
to be competitive against the other industries in their sector, if they want improved firm 
performance, they should consider having an ESG score above the average of all 
industries not only above the average of the sector they are in.  
 
The previous implications must be taken with caution as they are drawn from analyses 
with limitations. To start, the portfolio was made of major European companies. In that 
sense, no small to middle size enterprises are represented in the research. However, 
adding these companies to the research population could modify the research outcomes. 
In addition, the results could have been different if the data had been divided into more 
than two portfolios. Finally, intangible assets (ESG disclosure scores) are difficult to 
quantify. Although, as mentioned in the literature review, all agency ratings have their 
own way of measuring and providing ESG scores, using another agency could provide 
different findings than the ones observed throughout the research.  
Regarding the regression models, the stepwise model has been used to find out which 
control variables could best explain the dependent variable. However, this can be seen as 
a limitation as no known and tested models have been reused to test the first and the last 
hypotheses. Moreover, the third analysis poses two extra limitations. On the one hand, it 
needs to be acknowledged once more that the number of enterprises comprised in each 
LQGXVWU\�GLIIHUV�JUHDWO\��7KLV�GLIIHUHQFH�FRXOG� LPSDFW�WKH�UHJUHVVLRQV¶�RXWFRPHV�DV�WKH�
normality assumption could be less validated for sectors showing a low number of 
companies. On the other hand, due to the number of distributions and regressions 
performed, some assumptions have been approved by selecting some of the industries 
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randomly. Hence, maybe an assumption has been accepted while not all the conditions 
were confirmed.  
Lastly, concerning the second analysis, the equal variance assumption was confirmed 
solely based on graphical manners. Thus, no statistical tests have been performed to 
ensure this could be accepted. However, the Games-Howell Post Hoc test was performed, 
providing satisfying results, and reducing the consequence of this limitation.  
 
To finish, this thesis allows for future research to be realised. Future studies could focus 
on other geographical areas and other periods using the same methodologies exposed in 
the present research. In that sense, it would be of interest to effectuate the same research 
using the individual Environment, Social, and Governance scores to see if a major 
difference can be observed. Furthermore, instead of limiting the investigation to two sub-
distributions, it would be interesting to check whether the same findings are observed 
when dividing the overall distributions into more than two. In addition, a study 
LQYHVWLJDWLQJ�WKH�UHDVRQV�EHKLQG�WKH�PHDQV¶�GLIIHUHQFH�DFURVV�(6*�GLVFORVXUH�VFRres in 
the industry sectors could be considered of added value for the academic world. Finally, 
a study investigating what influences the difference in the value of the ESG disclosure 
score variable when regressed using the different sectors as distributions would also fill 
in a literature gap.  
 
On a final note, it seems that the world is just starting to hear about Environmental, Social 
and Governance factors, and the latter is not yet to be stopped from expanding. 
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