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I 

Abstract   
Sustainability and Corporate Social Responsibility (CSR) are increasingly important 

subjects in today's society. To measure a company's Corporate Social Performance (CSP); 

the ESG-rating has been developed throughout the years. As investors and the public are 

starting to acknowledge a company's sustainable actions and the importance of these, 

more and more companies choses to be rated using ESG-rating. As the knowledge around 

the subject has started to increase, we want to find out if it affects the risk of a company 

or an investment? Theories relating to the topic, such as stakeholder theory, suggests that 

satisfying all of a company’s stakeholders creates value for a company. Previous studies 

in the topic has interpreted this as high ESG-ratings should equal lower risks for the 

company. Additionally, previous studies in the relationship between sustainability and 

profitability shows a positive correlation between the two, meaning that companies that 

incorporate sustainability in general have higher profits. The purpose of this study is to 

investigate if high ESG-ratings could lead to lower firm’s risk in Sweden. There has been 

a lot of previous research in the area, but none focusing on Sweden. The majority of the 

previous studies have concluded that there exists a negative relationship between CSP 

and a firm’s risk, which indicates that if a company would integrate CSR it could lower 

the risk.  

 

This study will include 145 Swedish companies with 2,610 firm-year observations from 

the period 2001-12-21 to 2019-12-31. The risk measures used are; Total Risk (Volatility), 

Systematic Risk (Beta) and Idiosyncratic Risk. As for the ESG-ratings, the data is 

obtained from ASSET4 from the database Thomson Reuters Eikon as the measure of 

CSP. Furthermore a multiple regression analysis is performed to statistically investigate 

the relationship between a company's ESG-rate (and the three pillars Environmental, 

Social and Governance) and risk.  

 

The study concluded that there exists a statistically significant positive relationship 

between Volatility and Idiosyncratic Risk and the ESG-score for Swedish firms. As for 

the individual pillars; Environmental (ENV), Social (SOC) and Governance (GOV); the 

result indicated that there existed a statistically significant positive relationship between 

Volatility and Idiosyncratic Risk with the two pillars; ENV and GOV, respectively. This 

suggests that the higher ESG-score, ENV and GOV-scores of Swedish firms the higher 

Volatility and Idiosyncratic Risk. Neither Volatility or Idiosyncratic risk showed a 

statistically significant relationship with the social pillar. Consequently we are not able 

to confirm the relationship between Volatility and Idiosyncratic Risk with the Social 

pillar. Regarding Beta, the study found no statistically significant relationship with the 

ESG-score, as well as for the individual pillars; Environmental, Social and Governance. 

Therefore we are not able to confirm a relationship for Beta and the ESG-score, ENV, 

SOC and GOV-scores. As a final remark this study concluded the opposite as for previous 

research and consequently this thesis has contributed with new knowledge within the area 

of ESG-rating and risk for Swedish companies.  
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Definitions  
 

ALLEA - All European Academies 

 

BETA - Systematic Risk 

 

CAPM - Capital Asset Pricing Model, formula: 𝐸(𝑅) = 𝑅𝐹 + 𝛽[𝐸(𝑅𝑀) − 𝑅𝐹] is 

referring to how expected return and the systematic risk depends on each other 

 

CSP - Corporate Social Performance  

 

CSR - Corporate Social Responsibility  

 

EIKON - Thomson Reuters Database 

 

ENV - Environmental Pillar 

 

ESG - Measure for Environmental, Social and Governance factors for a company 

 

GOV - Governance Pillar 

 

IDVOL - Idiosyncratic Risk 

 

SRI - Socially Responsible Investing is a strategy referring to financial performance as 

well as importance of Environmental, Social and Governance factors into the investment 

decision 

 

RobecoSAM - Investment company focused on sustainability investments 

 

SOC - Social Pillar  

 

UNESCO - The United Nations Educational, Scientific and Cultural Organization 

 

UNPRI - United Nations Principle of Responsible Investment 

 

VOL - Total Risk, i.e. Volatility  
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1. Introduction 

 
 

This chapter will provide information about the problem background and understanding 

of the research topic, as well as knowledge about the research gap and research problem. 

Followed by the study's purpose and research questions of the subject. We, the authors 

of this paper, will investigate ESG-rated companies’ relation to risk in Sweden. This 

chapter will include the purpose of the study, theoretical and practical contributions. 

Lastly, this chapter will describe the delimitations regarding the study. 

 

 
1.1 Problem Background  

Sustainability is a well discussed subject today (Caradonna, 2014, p. 1). As the public 

becomes increasingly more aware of issues and consequences regarding the current 

damaging and unsustainable ways, we are slowly starting to embrace a greener lifestyle. 

Because of this increased awareness of the importance of sustainability by the public, 

incorporating sustainable practices in companies and institutions, is becoming more 

common (Caradonna, 2014, p. 176-177). As a way of comparing the level of 

sustainability amongst companies’ new ways of measuring, evaluating and handling 

sustainable choices and living has been developed (Caradonna, 2014, p. 176). In business 

and finance the integration of practices involving creating a socially and environmentally 

sustainable future for the company, as well as charitable efforts towards these issues, is 

known as sustainable finance (Soppe, 2003, p. 213). There are many definitions of 

sustainable finance and it is difficult to define and agree upon what sustainability is 

(Eurosif, 2018, p. 12). This is one of the definitions of sustainable finance:  

  

"Sustainable finance generally refers to the process of taking due account 

of environmental and social considerations when making investment 

decisions, leading to increased investment in longer-term and sustainable 

activities." (European Commission, n.d. a.) 

 

Before sustainable finance, traditional finance was the main perspective. Traditional 

finance refers to the financial risk and does not integrate the effects that sustainable 

finance does (Soppe, 2003, p. 213-214). The concept, sustainable finance, was first 

developed from the increased awareness of the importance of making sustainable choices. 

The idea was first introduced in the conference of environmental explanation by the 

United Nations (UN) in the 1970-1980s (Soppe, 2003, p. 213). Following this conference, 

the United Nations and governments all over the world have continued to encourage the 

incorporation of sustainable finance in business models and developments within the 

subject. In 2015 the European Union adopted the UN 2030 agenda of Sustainable 

Development Goals, which would mean that all countries in the European Union have to 

follow this agreement (European Commission, n.d.a). According to RobecoSAMs (2019, 

p. 2) evaluation of sustainability amongst countries all over the world, 10 out of the top 

13 ranked countries is European. At the top of the ranks are the Nordic Countries along 

with Norway being in the number one spot and Sweden in second. The Eastern European 

countries rank the lowest in Europe. In 2015 the EU signed the Paris agreement, an 

agreement that contains 17 goals set by the UN regarding sustainability (European 

Commission, 2018). In order to achieve them, the EU has created a plan to promote 

sustainable finance and investing by a number of different actions. One of these actions 

is to create reliable ways to measure companies' integrations of green financial policies. 
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An effect of the upsurge of sustainable finance and sustainable thinking is that more 

companies have become aware of the importance of having an overall green and friendly 

approach. From the perspective models, such as the Capital Asset Pricing Model (CAPM) 

it is assumed that investors should make rational decisions (Bodie et al., 2014, p. 303). 

Thus, investors should aim towards maximizing their profits with regards to the risk of a 

portfolio without considering any other factors, including sustainability. The reality is not 

that simplistic. According to Fishburns (1968, p. 335) Utility Theory, investors' 

preferences need to be taken into consideration to fully understand the value of an 

investment. One of these factors include “goodwill”, or the ethics and morals of the 

investor. This would provide some explanation for the increasing popularity and supply 

of so-called Socially Responsible Investments (SRI). When companies do not follow the 

social guidelines, this can affect the interests of potential investors. As mentioned, some 

investors do consider the importance of a sustainable approach and value this before 

investing, referring to SRI (Eurosif, 2018, p. 12). SRI has become a valuable phenomenon 

for investors. The investors that adopt an SRI approach considers the integration of 

sustainable factors, such as taking either ethical or environmental or both factors into 

consideration as greatly important before investing (Cowton & Sandberg, 2012, p. 142). 

In order to evaluate and compare how green a potential investment is, Corporate Social 

Responsibility (CSR) was created as a measurement. CSR was created back in 1953 by 

David Bowen and had primary focus on the social responsibilities of the actors of the 

business world (Carroll, 2008, p. 25). Since then CSR has evolved into including a much 

broader variety of factors, such as more environmental, ethical and consumer oriented 

once. The European Commission (2019, p. 3) uses the definition “the responsibility of 

enterprises for their impacts on society” for the modern CSR. However, measuring CSR 

has proven difficult since it mainly deals with factors of a qualitative nature (Caroll, 1991, 

cited in Capelle-Blancard & Petit, 2017, p. 919-920). Recently a new way of valuing 

companies CSR has emerged; the ESG-rating. ESG stands for Environmental, Social and 

Governance which refers to how a company measures their ethical and environmental 

effects (Eurosif, 2018, p. 12). With the current SRI approach, investors examine the 

companies ESG-rating (Eurosif, 2018, p. 16).  

 

SRI has a relatively long history in the Swedish market compared to many other countries 

and regions, dating back to the 1980s (Eurosif, 2018, p. 107). This has resulted in 

expectations that companies will include sustainable finance in their practices, which is 

one of the reasons Sweden is at the very forefront of the green movement (Eurosif, 2018, 

p. 107). To make it easier for the investor to understand how companies work with 

sustainability, non-profit organizations have encouraged companies to include 

information about these issues (Eurosif, 2018, p. 109). Because of this awareness and 

encouragement of sustainability in finance, many investors in Sweden use the United 

Nations Principle of Responsible Investments (UNPRI) guidelines regarding sustainable 

investments (Eurosif, 2018, p. 107).  

 

1.2 Problem Discussion 

The United Nations Principle of Responsible Investment exhorts the usage of ESG-rating 

and the inclusion of Environmental, Social and Governance factors (UNPRI, n.d). In this 

paper the ESG-rating and its three pillars will be based upon Refinitivs (2020, p. 6), also 

referred to as Thomson Reuters definitions. Firstly, the Environmental pillar focuses on 

emissions, resource use and the innovation within sustainability. The Social pillar deals 

with issues within the workforce, human rights, community and product responsibility. 

And the final pillar, Governance focuses lies on; management, shareholders and CSR 
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strategy. High ESG-scores will therefore indicate successful implementations of 

sustainable practices throughout the entirety of the entity measured.  

 

A theory that often is associated with sustainability is Stakeholder theory (Clarkson 1995; 

Donaldson & Preston 1995; Freeman 2010, cited in Sassen et al., 2016, p. 873). 

Stakeholder theory suggests that there is a direct link between the long-term success of a 

company and taking the needs of all stakeholders into consideration (Clarkson 1995; 

Donaldson & Preston 1995; Freeman 2010, cited in Sassen et al., 2016, p. 873). 

According to Wood (1950, cited in Preston & Sapienza, 1990, p. 362, 371), there are four 

types of stakeholders in a business: customers, employees, community and shareholders. 

Focusing on satisfying the needs of the first three will in time create value within the 

company and therefore also benefit the shareholders. Stakeholder theory has since the 

1950s grown to include more stakeholders such as other investors, suppliers, governments 

and the media (Clarkson, 1995, p. 106-107). Therefore, stakeholder theory somewhat 

indirectly implies that high ESG-ratings, especially within the social and governance 

pillar, would create value for the company, as well as the shareholders.  

 

Even though sustainability is becoming more important in the world of investments, an 

assumption can still be made that investors should consider to only invest in efficient 

portfolios, meaning portfolios with the maximum expected return, for a given amount of 

risk (Markowitz, 1952, p. 79). Markowitz (1952, p. 79) Modern Portfolio Theory, 

suggests that it is possible to reduce financial risk by including a large number of different 

securities in their portfolio, but it can never be completely removed. An investor should 

be aware that in order to increase their expected return they must be prepared to take on 

more risk (Markowitz, 1952, p. 79). Accordingly to the Capital Asset Pricing Model 

(CAPM) the risk that cannot be removed is called systematic risk and reflects how 

sensitive an investment is to changes in the market economy. In contrast to this, the risk 

that can be removed is called idiosyncratic risk. The idiosyncratic risk is firm specific and 

can be removed by investing in companies, whose idiosyncratic risk is affected by 

different factors (Bodie et al., 2014, p. 206). 

 

The increased awareness and interest of social responsibility has encouraged many 

researchers to study the relationship between this and financial performance and financial 

risk. McGuire et al. (1988, p. 854), investigated this relationship, as well as how it 

affected the risk of the company. The study by McGuire et al. (1988, p. 864), concluded 

that a positive relationship between the company's performance and CSR existed. Further, 

the results of the study exhibited a stronger negative relation between risk and social 

responsibility compared to what other previous studies had shown. Since many 

researchers have focused on financial performance, a broader perspective of the research, 

within the subject, soon surged. McGuire et al. (1988, p. 856), suggest that the linkage 

between a firm's CSR and its risk should be a negative one, i.e. high CSR should lead to 

lower risk. It is suggested that poorly integrated CSR policies send out signs of subpar 

management skills in the company to potential investors, which might indicate a risky 

investment (Alexander & Bucholtz, 1978; Spicer, 1978, cited in McGuire et al., 1988, p. 

856). McGuire et al. (1988, p. 856), further states that companies with low CSR have a 

higher risk of being fined and sued, resulting in additional costs. Additionally, they could 

find difficulties in raising capital at a steady pace. They further suggest that many 

companies with high CSR have lower debt and are better prepared for changes in the 

market (McGuire et al., 1988, p. 856-857). Orlitzky & Benjamin (2001, p. 369), 

performed a meta-analytic study of previous work regarding the relation between risk and 
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corporate social performance. The study concluded that a higher corporate social 

performance would decrease the risk in the firm. Orlitzky & Benjamin (2001, p. 372), 

suggested that companies with high CSR should have a better relation to their 

stakeholders, such as shareholders, employees, suppliers etc., as one reason for their 

lower risks. Jo & Na (2012, p. 441), performed a study with another perspective of the 

relationship between these two variables. They delimited the study to the industry sector, 

which differs from other studies. The result from Jo & Na (2012, p. 453-454), was that 

the integration of CSR would not affect the risk in the firm. A more recent study by Sassen 

et al., (2016, p. 867), investigated the relation with Environmental, Social and 

Governance-rating and risk in Europe. The result from Sassen et al. (2016, p. 897-898), 

concluded that total risk and idiosyncratic risk had a negative relation with ESG-rating, 

whereas Beta (systematic risk) did not have a significant relation to the ESG-score. These 

previous studies were all based in the US, UK and Europe. To our knowledge, there is no 

previous study regarding the Nordics or Sweden. This is to be seen as a research gap and 

as well an interesting topic to investigate. We conclude that there is a lack of studies 

regarding the relation between risk and ESG-rating in Sweden. As mentioned before, the 

Nordics and Sweden are the top ranked countries within ESG-rated countries 

(RobecoSAM, 2019, p. 2). Since no other studies have focused solely on countries in the 

top ESG-ratings, we think that it is suitable to select Sweden.  

 

1.3 Purpose & Research Question 

Sustainability and the integration of environmental, social and governance factors has 

become an important part of a company's strategy. This study will examine if having this 

integrated in the company policy, will affect the risk of a potential investment in the 

company. The purpose of this study is to understand whether ESG-rating has an effect on 

the risk. After analyzing different data relating to ESG-scores (Environmental, Social and 

Governance) in combination with the risk measurements; Total Risk, Systematic Risk 

and Idiosyncratic Risk, we will discuss and evaluate the findings. The main research 

question the study will be focusing on is: 

 

What is the relationship between ESG-rating and a firm's risk (Total Risk, Systematic 

Risk, and Idiosyncratic Risk) in Sweden?  

 
 

The first objective of this study is to understand if there is a relationship with Total Risk 

(Volatility) and ESG-scoring of companies in Sweden. The second objective is to 

understand if there is a relationship between Systematic Risk (Beta) and ESG-scoring for 

companies in Sweden and the third objective is to understand whether there is a 

relationship between ESG-scoring and Idiosyncratic Risk for companies in Sweden. 

 

1.4 Theoretical Contribution 

The theoretical contribution of this study is to provide an understanding of how ESG-

rating and risk might be associated with each other and to close a research gap. We are 

aware that similar research about the relation between Environmental, Social and 

Governance rating associated with risk exists. To our knowledge there is not any previous 

studies about how Systematic, Idiosyncratic Risk and Total Risks relations with ESG-

rated companies in the country of Sweden. This is one of the reasons why we believe that 

this study will contribute new knowledge and information about this current research 

area. The study will also add another new perspective, since the study will be conducted 

from two students. Even though we will attempt to conduct the study as unbiased as 
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possible, certain information might be perceived differently depending on the researchers 

own perspectives when examining and analyzing it. The fact that the subject of 

sustainability and sustainable finance are growing at an increased pace, in both 

importance and interest, it is crucial that the knowledge within the subject is frequently 

updated. This study will acknowledge how ESG-rated firms and risk are relating before 

2020 and will contribute with new information. Since there are no earlier studies of 

Swedish firms, which tends to have a high ESG-rates, this study will provide information 

regarding this. As previously mentioned, the Nordics, including Sweden are countries 

that are associated with high ESG-rates (RobecoSAM, 2019, p. 2). Consequently, the 

study will contribute with information about the relation with ESG-scoring and risk in 

Sweden. 

 

1.5 Practical Contribution  
This study will provide knowledge about how ESG-rating and risk are associated. It can 

then be assumed that a practical contribution will therefore be to provide either incentive 

or disincentive of the inclusion of sustainable finance within a company's business model. 

Additionally, we think that this study will hopefully contribute to knowledge for 

investors, as well as for the individuals that are interested in understanding how risk might 

be associated with ESG-rating in Sweden. The information provided in the study might 

give investors, as well as people interested in the subject, more information about ESG-

rated firms' relation to risk. By increasing the information available for ESG-rated 

Swedish firms and the relation to risk, this will decrease the gap of asymmetric 

information between investors. Consequently, the study will give the companies an 

understanding of if ESG-scoring and risk are associated and if it is important for the 

companies to include and invest in ESG and sustainable thinking. Through the study we 

hope that they will give the company knowledge of if there is a relation between ESG and 

risk for Swedish companies. This might provide companies incentives to rethink how 

they view and integrate sustainability and finance in their business strategy. This study 

could also give incentives for the investors to change their portfolio strategy and include 

portfolios with these companies that have sustainable factors and thinking. This when the 

investors understand that it might be helpful for decreasing risk of the portfolio. We 

hopefully think that this study might give incentives for companies in other countries, 

that might not be as highly ranked regarding ESG integration, to integrate sustainable 

factors in their firm’s business strategy.  

 

1.6 Delimitations of Study  

As for all studies there are delimitations that need to be considered in order to make it 

more reliable and accurate. Therefore, the following information is delimitations of the 

study: Firstly, the study is delimited by using and collecting data of ESG-scores from the 

Thomson Reuters Eikon database. There are several databases that have information 

regarding ESG-rated firms. For this study the limitation will be to collect information 

regarding Environmental, Social and Governance factors, only from Thomson Reuters 

Eikon. This information will be based on the period 2001-12-31 to 2019-12-31 and will 

include all industries. We have selected the starting period from the year Thomson 

Reuters (also known as Refinitiv) began measuring ESG (Refinitiv, 2020, p. 3). Thereby 

making it the longest period possible for measuring Swedish ESG-rated companies. The 

study will focus on companies and include financial institutions that are ESG-rated and 

have their headquarters in Sweden. Sweden is a country that provides a lot of public and 

easy gathered information as well as it is an interesting country to select for this study. 

On the other hand, having data where few of the companies have low ESG-scores might 



 

 6 

be a disadvantage from a scientific and statistical point of view. If there are too few 

observations of these, the result might not accurately reflect the entire range of the ESG-

scores. Consequently, the result might more accurately reflect higher ESG-scores than 

lower. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 7 

2. Theoretical Point of Reference 

 
 

The second chapter of this study will explain the theoretical point of reference. It will give 

further explanation of the assumptions this study is based upon as well as information, 

explanation and summary of previous studies. The previous studies are based upon 

different types of corporate social performance and firm risk. The earlier studies will be 

used as a base of this study and to help build up models, theories and methods that are 

used to answer the research question. 

 

 
2.1 Previous Research 

The previous research regarding sustainability and finance, altogether are going to be 

presented in this chapter. These earlier studies are similar to this thesis’ research and will 

therefore be used as the base and references for the study. The previous research will help 

us to get a better understanding of this subject and will serve as help for the part of the 

process about the decision of certain theories and methods. There are several studies 

regarding corporate social responsibility and financial performance. McGuire et al. 

(1988) investigated these relationships. The study by McGuire et al. was made in 1988 

and there had been some studies before that as well, as the CSR expression dates back to 

1953 (Carroll, 2008, p. 25). In McGuire et al. (1988) study, the authors could show that 

the financial performance and risk was more related to CSR than thought before. The 

world is changing and so are the measures regarding corporate social responsibility and 

a firm's performance. This is important to have in mind when incorporating older studies. 

These can be helpful but might no longer be accurate. Regarding research about corporate 

social performance and risk, there are some studies in this area, but not as much as for the 

financial performance and CSR. A lot of the studies are based upon firms located in the 

USA, and studies in Europe are few. Sassen et al. (2016) investigated the relationship 

between the ESG-scores of a firm and the risk and included firms in Europe. Other 

previous literature that will be presented are mostly located in the US and UK. While, 

one previous study viewed the emerging markets in Asia, Latin America and Europe. The 

previous literature will be presented in the order; from oldest to newest. This will present 

a timeline for the increased awareness of social responsibility, financial performance and 

risk. 

 

2.1.1 Corporate Social Responsibility and Firm Financial Performance. McGuire et 

al., (1988). 

McGuire et al. (1988) examined how integration of Corporate Social Responsibility 

impacts the financial performance of a firm. Their study “Corporate Social 

Responsibility and Firm Financial Performance” was published in The Academy of 

Management Journal, the year 1988. The source that was used, when collecting the data 

needed for CSR, was Fortune’s Magazine annual survey, from the years 1983 to 1985. 

Regarding the information about financial performance data, the authors used the 

database COMPUSTAT for two periods: 1982-1984 and 1977-1981. The Fortune’s 

Magazines survey questions regarding CSR, were all based upon the reputation of the 

corporation. The data selected was collected from 20 to 25 industries, including the 

largest companies in the US (McGuire et al., 1988, p. 860-864). To test the relationship 

between CSR and financial performance the authors performed a correlation analysis 

between the two variables and regression analysis was conducted (McGuire et al., 1988, 

p. 864-866). The results from the correlation analysis demonstrated a positive relationship 
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between CSR and the majority of the financial performance measurements. McGuire et 

al. (1988, p. 869-867) were also able to determine that the risk is more associated with 

social responsibility than previous studies had concluded. McGuire et al. (1988, 854-855) 

claims that the correlation between firms CSR- and financial performance confirms that 

satisfying stakeholders will provide value to the company. Through the regression 

analysis it was concluded that variables relating to idiosyncratic risk had a higher 

correlation to CSR than variables relating to systematic and total risk. In addition, 

McGuire et al. (1988, p. 864) could find that between Beta and Community and 

Environmental Responsibility (CER) had a small significant relationship and that the 

firm's financial performance is more closely related to social performance than thought. 

Understanding how financial performance and the association with CSR is related, 

provides a base of realizing how a company with higher or lower integration of 

sustainable and ethical practices would affect a company. The study by McGuire et al. 

(1988) concluded that this relationship between risk and social responsibility were 

stronger than studies before had shown.  Since McGuire et al. (1988) conducted the study 

in the 1980s this provides knowledge for how views of measuring, analyzing and 

discussion about the subject was done 30 years ago, the study would be a great 

compliment for this thesis. It is important to have in mind and being critical towards it, 

since things can change over time. The research is over 30 years old and is something that 

is important to acknowledge. But it is still relevant for understanding this relationship 

between CSR and financial performance for companies.  

 

2.1.2 Corporate Social Performance and Firm Risk: A Meta-Analytic Review. 

Orlitzky & Benjamin, (2001).  

Orlitzky & Benjamin (2001, p. 369) made a meta-analytic review about Corporate Social 

Performance (CPS) and a firm's risk. The article was named “Corporate Social 

Performance and Firm Risk: A Meta-Analytic Review” and published in Business and 

Society the year 2001. The data collected was from the period 1976 to 1997. The study 

tested six different hypotheses related to CSP and the relation to a firm’s risk, if there is 

a negative correlation between these variables. The risk tested was total risk and 

accounting risk (Orlitzky & Benjamin, 2001, p. 373-375). As the method and to test these 

hypotheses the authors used a meta-analytic review. A Meta-analytic review is a way to 

analyze data and it is a quantitative method. The study resulted in that the higher CSP did 

not increase the risk. The authors could as well understand that market risk (total risk) 

was higher negatively correlated with CSP than for the accounting risk. The authors also 

concluded that if a firm had better CPS, it had a better reputation than others (Orlitzky & 

Benjamin, 2001, p. 391). This study was made in 2001 and provides information about 

the area of a firm's risk and CPS. The result by the study of Orlitzky & Benjamin (2001) 

concluded that there was a negative relationship between market risk and CPS. This was 

helpful for further investigation in the subject and also gave another perspective on 

methods to use for testing this relationship. In addition, since the meta-analysis is based 

on other research and literature, it provided an overview and suggestions for further 

reading within the subject. 

 

2.1.3 Legal Protection of Investors, Corporate Governance, and the Cost of Equity 

Capital. Chen, et al., (2009). 

The study “Legal Protection of Investors, Corporate Governance, and the Cost of Equity 

Capital” published in the Journal of Corporate Finance by Chen et al. (2009) investigated 

how cost of capital is affected by firm-level corporate governance focusing on the effect 

on emerging markets in Asia, Latin America, and Europe. The authors made two 
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hypotheses which concluded that if corporate governance had a negative effect on cost of 

equity capital and if these relationships are stronger in emerging markets where the legal 

protection is lower (Chen et al., 2009, p. 275). The method to collect the data used a 

survey called Credit Lyonnais Securities Asia (CSLA) for the years 2001 and 2002 on 25 

emerging markets for 491 and 498 companies respectively in emerging markets (Chen et 

al., 2009, p. 276). To test this relationship, the authors performed a regression analysis. 

The result from the study by Chen et al. (2009, p. 286-287) was that there was a negative 

relation between firm-level corporate governance and the cost of equity capital (COEC) 

on emerging markets. Chen et al. (2009) introduced an interesting fact that in emerging 

markets there was a relation between these two factors. They tested the governance factor, 

and this seemed to have a negative relation with cost of equity. The methods used by 

Chen et al. (2009) have been a great inspiration for how this current study will be 

conducted. Chen et al. (2009) used control variables such as size, liquidity and book-to-

market which has been used in this current study as well. Therefore, this study has been 

helpful regarding the method and variables used.  

 
2.1.4 Does Corporate Social Responsibility Affect the Cost of Capital? El Ghoul et 

al., (2011).  

The study “Does Corporate Social Responsibility affect the Cost of Capital?” published 

In the Journal of banking and finance by El Ghoul et al. (2011) investigated how CSR 

and Cost of Capital (COC) are associated with each other. The study was made from the 

years 1992 to 2007 of US firms (El Ghoul, 2011, p. 2391). The hypotheses the authors 

had was if CSR and cost of capital were associated with each other. The data was collected 

from several sites, providing information about the areas that were going to be used; as 

from Thompson Institutional Brokers Earnings Services, COMPUSTAT North America, 

KLD STATS and Center for Research in Security Prices (El Ghoul et al., 2011, p. 2390). 

These databases provided information needed, as for example, CSR and stock prices used 

to test the hypothesis. To test this, the authors used a regression analysis. From the 

analysis, the study by El Ghoul et al. (2011, p. 2400-2401) resulted in that higher CSR 

was associated with lower cost of equity capital (COEC). There was a significant negative 

relationship between CSR and cost of equity capital. Consequently, this study has been 

helpful for the understanding of the association with CSR and cost of capital. The result 

from the study by El Ghoul et al. (2011) resulted in that there existed a relationship 

between these two variables. The fact that having a higher score of social responsibility 

would result in lower cost of equity provides a potential prediction of the result of this 

current study. El Ghoul et al. (2011, p. 2393) used some control variables such as; size, 

book-to-market and leverage ratio that have been included in this current study. Even 

though El Ghoul et al. (2011) investigated the cost of equity and corporate social 

responsibility it gives a great inspiration for variables used in this thesis. 

 

2.1.5 Does Community and Environmental Responsibility Affect Firm Risk? 

Evidence from UK Panel Data 1994–2006. Salama et al., (2011).  

Salama et al. (2011) made a study called “Does Community and Environmental 

Responsibility affect Firm Risk?” published in Business Ethics: A European Review, in 

the year 2011. The authors study if there was a relation between a firm's risk and the 

impacts of environmental and social performance of a firm. The study was based upon 

data from the years 1994 to 2006 for UK firms (Salama et al., 2011, p. 197). The data 

they obtained from the UK firms, was collected through a survey that was published in 

the magazine Management Today. The variable they used for financial systematic risk 

was Beta. To test this relationship, Salama et al. (2011, p. 198) used a regression analysis. 
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The study by Salama et al. (2011, p. 200-201) resulted in a negative relation between Beta 

and Community and Environmental Responsibility (CER). Salama et al. (2011) has 

provided information about how Beta affects CER of companies which has been helpful 

for this current study. This study has been made in the UK, and like the other previous 

studies that is something to keep in mind. Salama et al. (2011, p. 198) has as well used 

some variables that this current study has used as inspiration for control variables, such 

as size, dividend payout, liquidity and growth. Additionally, they included the dummy 

variables industry and year (Salama et al., 2011, p. 200).  

 

2.1.6 Does it Cost to be Sustainable? Humphrey et al., (2012).  

Humphrey et al. (2012) investigated how Corporate Social Performance had an effect on 

risk and cost of capital of a firm. The article “Does it Cost to be Sustainable?” was 

published in the Journal of Corporate Finance in 2012. Humphrey et al. (2012, p. 629) 

used data for 256 UK firms, the years 2002-2010 and used the information from 

Sustainability Asset Management Group GmbH (SAM). The authors made hypotheses to 

understand if corporate social performance had any effect on the firm’s performance (cost 

of capital). Thereafter the authors tested the hypothesis. Results from the study indicated 

that there was no significant relation with CSP and firm performance or risk. As well as 

implementing corporate social performance into the firm's strategy would be without any 

significant costs or benefits in consideration of both risk and return (Humphrey et al., 

2012, p. 638). As stated, the study by Humphrey et al. (2012) indicated that CSP had no 

significant relationship with neither risk nor cost of capital for UK firms. Compared to 

many other previous studies this gave another perspective of what the result could be. If 

a firm were to integrate more or less social responsibility, it would not significantly 

interfere with the firm's performance. This has been helpful for the current study to get 

another perspective of what the results might be and that it is in this case different for UK 

firms.  

 

2.1.7 Does CSR Reduce Firm Risk? Evidence from Controversial Industry Sectors. 

Jo & Na, (2012).  

The study “Does CSR Reduce Firm Risk? Evidence from Controversial Industry Sectors” 

made by Jo & Na (2012), published in Journal of Ethics. Investigated the relation with 

CSR and a firm's risk, delimited to the industry sector (Jo & Na, 2012, p. 441). The study 

was made from 1991-2010 of 513 US firms, and 2,719 firm-year observations. Using data 

from MSCI ESG (KLD) and data from stats for information about CSR of the US 

firms. Two hypotheses were constructed; if there was either a negative or positive relation 

between CSR and a controversial industry firm’s risk, risk reduction and window dressing 

hypotheses (Jo & Na, 2012, p. 442-443). The risk measures were volatility and Beta, the 

hypotheses were thereafter tested with a regression analysis. The result from the study 

was that CSR would affect a firm's risk and that there was a negative relation between 

CSR and a firm's risk (Jo & Na, 2012, p. 453-454). The study by Jo & Na (2012) provided 

information that there was a negative relation between CSR and a firm’s risk in the US. 

This study has also been an inspiration when choosing the method, regression analysis, 

and control variables for this study. For example, leverage and the dummy variable 

industry. They focus on controversial industries, such as; Tobacco and oil-industries.  

 

2.1.8 Corporate Social Responsibility and Credit Ratings. Attig et al., (2013).  

The study “Corporate Social Responsibility and Credit Rating” published in Journal of 

Business Ethics by Attig et al. (2013) studied CSR and credit rating. The study was based 

in the US, the period 1991-2010. The data collected was for 1,585 companies, with 11,662 
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firm-year observations (Attig et al., 2013, p. 680). Attig et al. (2013) used data from 

Thompson’s Institutional Brokers Estimate System for stock information and MSCI ESG 

STATS for CSR information (Attig et al., 2013, p. 680). They then did a regression 

analysis to test this relationship. The study concluded a positive significant relationship 

between credit rating and CSR. They could see that firms that have high social 

performance often got a high rate from the rating agencies. Attig et al. (2013) used 

different control variables, as size and leverage which has been used in the current study. 

Attig et al. (2013) investigated if firms that had better CSR had higher credit ratings, 

which is interesting for this thesis, since credit rating is one way to measure risk. Attig et 

al. (2013) concluded that companies with higher CSR tend to have a higher credit rating, 

which is associated with lower risk. This is relevant for this thesis, as it examines Swedish 

ESG-rated companies’ relation to risk. This study was helpful for the selection of research 

method, since we will use a regression analysis.   

 

2.1.9 The Impact of the Dimensions of Social Performance on Firm Risk. Bouslah et 

al., (2013).  

Bouslah et al. (2013) study “The Impact of the Dimensions of Social Performance on 

Firm Risk” examined the relation between social performance and a firm’s risk. The study 

was conducted using information from the period 1991-2007 and 16,599 firm-year 

observations. Data was gathered from the database KLD (Bouslah et al., 2013, p. 1258-

1259) and was split into two categories; S&P 500 and non-S&P 500 firm. The authors 

tested different hypotheses based upon the different elements within Social Performance 

(SP) and their positive/negative effects on the firm's total and idiosyncratic risk (Bouslah 

et al., 2013, p. 1261-1262). The firms’ idiosyncratic risk was calculated using Carhart's 

four factor model. In order to examine the possible relationship between social 

performance and risk, a multivariate regression analysis was conducted. Additionally, 

control variables such as size, industry, capital structure of the firms were added into the 

regression model in order to ensure that the changes in risk is not due to other factors 

(Bouslah et al., 2013, p. 1263). The results from the study implied that only two of the 

social factors had a negative correlation with risk of the total sample, which were the 

employee and human rights factor. The rest of the social factors did not have a significant 

effect on risk. For S&P 500 firms, the dimensions of employee diversity and corporate 

governance had a negative effect on the risk and the community strengths had a positive. 

The employee, diversity and environmental dimensions, were negatively related to a 

firm's risk for the non-S&P 500 firms. As for the rest of the factors, they lacked significant 

evidence of having a relationship with risk (Bouslah et al., 2013, p. 1271). First and 

foremost, even if only a few of the dimensions of the Social Performance was related to 

risk it strengthens our suspicions that there exists such a relationship and therefore will 

be able to make an interesting conclusion. When conducting this study, we have based 

some of the decisions regarding the research method and analysis on the study by Bouslah 

et al. (2013). A regression analysis and similar pre-work leading up to the analysis, will 

be conducted. In addition, we have examined the study’s choice of control variables when 

selecting ours. 

 

2.1.10 The Heterogeneous Impact of Corporate Social Responsibility Activities That 

Target Different Stakeholders. Chang et al., (2014). 

Chang et al. (2014) studied the relationship between Corporate Social Responsibility and 

firm risk and financial performance for S&P 500 component firms in the US. The study 

was using data from the years 1994 to 2009. The study was based upon using stakeholder 

theory, and data from KLD (Chang et al., 2014, p. 211). To understand if there is a relation 
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between CSR and risk, Chang et al. (2014, p. 213) developed different hypotheses. These 

hypotheses were in general associated with CSR, Institutional CSR (ICSR), Technical 

CSR (TCSR) as well as if there was a relationship with firm risk, financial performance 

and with social impact (Chang et al., 2014, p. 213). The variables used to determine risk 

were Volatility as Total Risk, and Beta as Systematic Risk, these were used to understand 

if there is a relationship between these variables and ICSR/TCSR (Chang et al., 2014, p. 

215). To test the financial performance the variables used were; Tobin’s Q, ROA_E and 

EBITDA/TA. These variables are in general measures of profitability of a company. For 

control variables Chang et al. (2014, p. 218) used measuring affecting CSR score, as well 

as other measures that have been associated with Corporate Social Performance (CPS), 

for example leverage and ROA. The hypotheses were tested, first, with a two-sample T-

test. The result from this test was that CSR strengths had a relation with lower firm risk 

and CSR concerns had a relation with higher firm risk. The other hypotheses about ICSR 

resulted in that it had a better relationship with risk than TCSR. TCSR had a stronger 

relation with the firm's performance compared to ICSR (Chang et al., 2014, p. 219). 

Thereafter, the authors did a regression analysis to understand the relation better. The 

result concluded that the authors; Chang et al., (2014, p. 230-232) were able to understand 

that CSR and risk are associated with the ethical climate that exists. They could as well 

see that TCSR had a relation with risk, as well as ICSR had a relation with risk but not as 

observable as the others. The study by Chang et al. (2014) investigated both risk and 

financial performance of a firm and how this is associated with different types of CSR. 

This gave a picture on how different CSR, such as technical and institutional CSR, are 

related to risk. They also included dummy variables; year and industry (Chang et al. 2014, 

p. 216). 

 

2.1.11 Impact of ESG Factors on Firm Risk in Europe. Sassen et al., (2016).  

In the scientific paper “Impact of ESG Factors on Firm Risk in Europe” Sassen et al. 

(2016) researches the relationship between European firms ESG-scores and their total 

risk, systematic risk and idiosyncratic risk. For measuring the firms’ total risk their 

volatility was used and for systematic risk Beta calculated with CAPM has been used. 

(Sassen et al., 2016, p. 869) The idiosyncratic risk has been estimated through Carhart's 

four factor model on the daily excess returns and is therefore measured as the standard 

deviation of the residuals from this. All three of the risk measures are founded on an 

annualized basis. The data set that was used in the study was gathered from Thomson 

Reuters database and Thomson Reuters ASSET4 database from the years 2004-2014. The 

sample that was used included over 8000 European countries. In total three different 

hypotheses were created and analyzed which all stated as if ESG-scores would affect the 

three risk; total risk, systematic risk and idiosyncratic risk. As well as for the 

Environmental, Social and Governance would have an effect and a negative relation on 

the three risks (Sassen et al., 2016, p. 875-876). The idiosyncratic risk was calculated 

using Carhart’s four factor model (Sassen et al. 2016, p. 878-879). When analyzing the 

data, three fixed effects regression models with cluster-robust standard errors were used. 

Depending on which one of the three hypotheses were tested some different variables 

were added. (Sassen et al., 2016, p. 882-883) The study concluded that firms with higher 

ESG-scores have lower total and idiosyncratic risk than others. Regarding the systematic 

risk the authors suggest that ESG-scores impact on this type of risk might be more 

industry specific. It was however found that the social performance measure within the 

ESG-score affected all three of the risk measures, by lowering total and systematic risk 

and increasing the idiosyncratic risk. There was significant evidence that a high score of 

the environmental factor decreased idiosyncratic risk, but not the total and systematic 
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risk. Regarding the governance rating, Sassen et al. (2016, p. 897-898) showed that the 

result between systematic risk and governance rating of the firms the relationship could 

be seen as positive. Overall, the study concluded that integrating social responsibility into 

the firm's consideration would decrease the firm's risk. Regarding further research Sassen 

et al. (2016, p. 900) has explained that there might be interest in studying the three risks 

associated with ESG in other situations and on other markets. They also proposed that 

further research could focus on either emerging markets or markets in the US. 

 

This is something we have taken into consideration while selecting Sweden as the main 

country. It will be interesting to see if this result will differ from what we find regarding 

ESG-rating and the relation with risk. The study by Sassen et al. (2016) has been one of 

the main sources of inspiration regarding measurement of the different risk variables, as 

they mentioned in their encouragement for further research. As well as for the usage of 

control variables. Sassen et al. (2016, p. 881) used Beta, idiosyncratic risk, ESG, the three 

different ESG performance measures, which will be used by this study. We have 

additionally looked at Sassen et al. (2016) as an inspiration when choosing our control 

variables: size, liquidity and dummy variables; year and industry. Sassen et al. (2016, p. 

897) performed an additional analysis where they excluded the financial industry to see 

if the result would differ. The reasoning behind this is that the financial industry is highly 

regulated compared to others, therefore the values of the risk variables could substantially 

differ. However, they concluded that this did not change the results. The aim of Sassen et 

al. (2016) study, is similar to this thesis and therefore a great inspiration for this current 

study. Due to the fact that this study and the current study are similar to each other, the 

usage of variables will be an inspiration for the development of the regression model. 

 

2.1.12 Corporate Social Responsibility, Investor Protection, and Cost of Equity: A 

Cross-Country Comparison. Breuer et al., (2018).  

Breuer et al. (2018) investigated the relation between CSR and cost of equity capital in 

their study “Corporate Social Responsibility, Investor Protection and Cost of Equity: A 

Cross-Country Comparison” published in Journal of Banking and Finance the year of 

2018. They used data from Thomson Reuters ASSET4 from a total of 5 039 companies 

in 39 countries with 19 183 firm year observations over the period 2002 to 2015 (Breuer 

et al., 2018, p. 36). They developed four different hypotheses trying to answer if CSR had 

an association with cost of equity using a cross-country comparison. The authors used 

control variables and some dummy variables; year, industry and country. As the result, 

Breuer et al. (2018, p. 48) could see that it was a relation between CSR and cost of equity, 

in an environment where the investor has a lot of protection, the cost of equity would fall 

and vice versa. Consequently, the result was that there existed a negative relation between 

CSR and cost of equity. The study by Breuer et al. (2018) gives a great explanation on 

how the environment of investors, affects the cost of equity. In an environment that might 

be more protective and developed, the cost of equity would fall and while in an 

environment where it is not strong, it will increase. This is something that has been helpful 

to see, depending on the environment, how the two are integrated. Breuer et al. (2018, p. 

38) used dummy variables which have been useful for this study, such as year and 

industry. These two dummy variables have been used in this current study.  

 

2.2 Literature Review 

The previous literature explained has been used as a base for this thesis. The previous 

research investigated the relation between firms' risk and different performance measures 

for a company. 
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Table 1: A Summary of Previous Studies and Their Findings  

Authors 

and Year 

Sample Time 

period 

Firms(Firm 

Year obs.) 

Type of CSP 

(Source) 

Type of 

risk 

CSP relation 

to Risk 

McGuire et 

al., (1988) 

USA 1983-

1985 

n.i. CSR 

(Fortune’s 

Magazine) 

Firm Risk Negative  

Orlitzky & 

Benjamin. 

(2001). 

n.i. 1976-

1997 

n.i. (6186)  CSP  

(n.i.) 

TR and 

Accounting 

Risk 

Negative  

Chen et al., 

(2009). 

Emerging 

Markets of 

Asia, Latin 

America, 

and Europe 

2001-

2002 

491, 

498 (n.i.) 

Corporate 

Governance 

(CLSA) 

COEC  Negative  

El Ghoul et 

al., (2011).  

USA 1992-

2007 

2 809 (12 

915) 

CSR 

(KLD 

STATS) 

COEC  Negative  

Salama et 

al., (2011). 

UK 1994-

2006 

567 (1 625) CER 

(Management 

Today) 

SR  Negative  

Humphrey 

et al., 

(2012). 

UK 2002-

2004 

256 (n.i.) CSP 

(SAM) 

COC, TR, 

IR  

Not 

Significant 

Jo & Na. 

(2012). 

USA 1991-

2010 

513 (2 719) CSR 

(MSCI ESG) 

TR, SR  Negative  

Attig et al., 

(2013) 

USA 1991-

2010 

1 585 (11 

662)  

CSR 

(MSCI ESG 

STATS) 

Credit 

Rating  

Positive  

Bouslah et 

al., (2013).  

USA 1991-

2007 

3 100 (16 

599)  

SP 

(KLD) 

TR, IR  Partly 

Positive, 

Partly 

Negative & 

not 

Significant  

Chang et al., 

(2014). 

USA 1994-

2009 

583 (5 289) CSR  

(KLD) 

TR, SR  Negative 

Sassen et 

al., (2016). 

Europe 2004-

2014 

921 (8 752) ESG 

(ASSET4) 

TR, SR, IR  Negative (TR, 

IR) 

Breuer et 

al., (2018) 

The World  2002-

2015 

5 039 (19 

183) 

CSR 

(ASSET4) 

COEC   Negative  

TR= Total Risk, SR= Systematic Risk, IR= Idiosyncratic Risk, COC= Cost of Capital, COEC= Cost of 

Equity Capital  
 

CSR= Corporate Social Performance, CSP = Corporate Social Performance, CER = Community and 

Environmental Responsibility, SP = Social Performance, ESG = Environmental, Social and Governance  

 

n.i (no information) 
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They have been helpful for the selection of theories, variables and methods for this thesis. 

Table 1 will give an overview of the previous studies selected regarding risk and corporate 

social performance (CSP) and if there is a significant relationship, between how a firm 

integrates social, environmental or governance effects and a firm’s risk.  

 

2.3 Summary and Connection of Previous Research  

The previous literature that is presented in Table 1 shows that there exists research 

between corporate social responsibility and firms' risk. The various studies are based on 

both emerging and developed markets in different countries and regions. Most of the 

previous research concluded that there was a negative relation with the CPS measure and 

the risk associated with the study (Table 1). The majority of the previous studies used 

regression models for their analysis. With one exception of Orlitzky & Benjamin (2001) 

which did a meta-analytic analysis for their study.  

 

Sassen et al. (2016) and Breuer et al. (2018) were two studies that used ASSET4 and 

Thomson Reuters database as their gathering for corporate social performance (CSP) and 

ESG-information. Other studies used KLD and MSCI ESG STATS as their source for 

CSP details, while the earliest study by McGuire et al. (1988), used information from 

Fortune’s Magazine. Orlitzky & Benjamin (2001, p. 375) say that many investors think 

that firms that are rated by for example Fortune’s magazine, are more reliable than 

companies' own annual reports. In general, many of the previous studies have used a 

range of different sources for CSP measures.   

 

There are different measurements regarding the corporate social performance of the 

company as well as the measurements of risk. Sassen et al. (2016) used the ESG-rating 

and several of its components for CSR and total risk, systematic risk and idiosyncratic 

risk as their measurements for risk. Sassen et al. (2016) viewed companies in Europe. As 

seen in Table 1, many other studies based their risk measure either on two variables or 

less than that. There were in general three other of the previous studies using idiosyncratic 

risk while four of them viewed systematic risk. Other measures such as total risk, firm 

risk in general, cost of capital and cost of equity were some of the other measures used 

by the previous studies. They also used a range of other measures regarding their social 

responsibility and performance. Bouslah et al. (2013) narrowed their CSP measure and 

viewed only social performance, while many of the previous studies viewed Corporate 

Social Responsibility (CSR) and Corporate Social Performance (CSP). As mentioned 

Sassen et al. (2016) was the only study that viewed ESG-rated firms’ relation to risk. As 

seen in Table 1, many of the previous studies selected companies either in the US and 

UK. As previously stated as well emerging markets and one study in Europe. These 

previous studies have been helpful for narrowing down which measurements to use; such 

as ESG-rating and the three risks; total risk, systematic risk and idiosyncratic risk. 

Additionally, they have been an inspiration to some of the theories that are used. Overall, 

the majority of the earlier studies have used regression models and analysis and therefore 

they have been useful for the idea of method. This will be presented in the following 

chapters.   
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3. Theoretical Framework  

 
 

The theoretical framework will present the framework and the outset for this study. The 

chapter will first introduce Utility Theory and Modern Portfolio Theory and then describe 

risk and what type of risk is measured in this study. After this it will give further 

explanation of ESG-rating and the different components in ESG, the Environmental, 

Social and Governance factors. Thereafter, there will be an explanation and evaluation 

of the theories used to answer the research question and to examine how the study will 

be conducted.  

 

 
3.1 Choice of Theory  

There are a number of different theories relating to both risk and social responsibility of 

companies. In order to clarify which theories this study intends to base, for example 

methods and interpretation of the results on, these theories need explanation. First, it is 

important to understand that different investors have different risk preferences and will 

base their investment strategies on these. These risk preferences can be reflected by the 

Utility Theory. Accordingly, to the Utility Function (a branch of the Utility Theory) 

people can either be risk prone or risk averse. Risk prone investors are willing to accept 

higher risks in order to potentially gain higher returns, while risk averse investors tend to 

prefer to minimize their risks. The Modern Portfolio Theory by Markowitz (1952) 

suggests that most investors are risk averse. On the other hand, this theory indicates that 

the risk can be minimized by diversification. The Modern Portfolio Theory additionally 

provides an explanation of risk. This chapter will also include clarification of what risk 

means, and the different measurements of risk. The different risk measures for this study 

are; Total Risk (Volatility), Systematic Risk (Beta) and Idiosyncratic Risk. In theory there 

are several factors and definitions used to explain the different types of risk, which some 

will be mentioned in this chapter. This study will calculate its risk factors with the single-

index model, which will be explained after the Capital Asset Model (CAPM). The CAPM 

is a commonly used model in theoretical finance and is used to calculate the estimated 

returns of securities, based on Modern portfolio theory. Further explanation of CSR, and 

the measurement ESG will follow. ESG-rating and the Environmental, Social and 

Governance factors are all important to understand as they are the measurement of the 

integration of sustainable factors in the firms. There are a number of databases and 

agencies that measure ESG, and they all define the ESG-score differently. In this study 

the ESG-rating will be based upon Refinitiv, also known as Thomson Reuters, definitions. 

Lastly, we believe that the Stakeholder Theory can provide a possible explanation of the 

relationship between ESG-rating and risk. 

 

3.2 Utility Theory 

What do investors think regarding portfolio selection or investments in a company? One 

theory that could explain how investors think is The Utility Theory. Utility Theory is one 

of the widest known decision-making theories and is applied in many areas of research 

beyond just finance and economics. This theory suggests that people have different 

opinions, values and preferences when making a choice, which can be measured in 

numbers (Fishburn, 1968, p. 335). The Utility Theory in economics seeks to explain the 

decisions of individuals based on their level of risk acceptance. In consumer economics 

this theory explains that people are rational and often choose the alternative that suits that 

person's specific preferences the best. This means that if a person's income will change, 
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the preferences of the individuals’ wants and needs, will change (Fishburn, 1968, p. 340). 

Based on the utility theory the utility function was created. The utility function is derived 

from testing once preference regarding risky decisions (Ruan et. al., 2015, p. 1438). 

Depending on the shape of the curve of the function someone can be regarded as risk-

averse, risk-neutral or risk-prone. Risk-averse individuals tend to not want to take risks 

even if the payoff could be large. On the contrary those who are risk-prone are willing to 

take risks even when the payoff is not much higher than the risk-free alternative. 

However, Hansson (1988, p. 157-158) criticized the theory claiming that the curvature 

does not necessarily only depend on risk. He claims that additionally it depends on 

however there is use of additional goods (if someone has use for more than one), and in 

the case of an increased income goods will lose value and therefore affect the curve.  

 

Over the years the interest in investing in SRI has grown (Eurosif, 2018, p. 12). This 

means that an increasing number of investors are including sustainability into their utility. 

There is previous research in the area of how corporate sustainability would affect the 

performance of a company. Eccles et al. (2014, p. 2853) concluded that companies that 

have high Corporate Sustainability have higher returns on their stocks than companies 

with lower scores of sustainability. This, in combination with the majority of the previous 

research in Table 1, would lead to a conclusion that investing in sustainability would have 

low risk, but also relatively high expected returns. Consequently, making investing in 

sustainability both attractive to risk-prone and risk-averse investors. 

 

3.3 Modern Portfolio Theory   

In 1952 the Modern Portfolio Theory was introduced by Harry Markowitz (1952) in the 

article Portfolio Selection, published in The Journal of Finance. The philosophy behind 

the early version of the model is to either aim for the highest expected return for a given 

risk level, or the lowest risk given a desired expected return (Bodie et al., 2014, p. 222) 

By creating a diversified portfolio an investor should be able to lower the risk, while still 

maintaining their expected return (Markowitz, 1952, p. 79). However, Markowitz (1952, 

p. 79) states to completely get rid of the risk of a portfolio is impossible, since the 

investments will always be somewhat correlated. The risk that is not diversifiable is the 

one that is affected by the market economy, such as fluctuations in the economy (Sharpe, 

1964, p. 441). Modern portfolio theory is therefore also based on utility, but assumes that 

investors only have preferences about the risk and return of investments (Markowitz, 

1952, p. 90).  

 

Many models have their theoretical base in the Modern Portfolio Theory. For example, 

the commonly used CAPM and single-factor model. These theories provide a way of 

calculating the expected return (and risk) when taking different risk factors into 

considerations (Bodie et al., 2011, p. 308; Sharpe, 1964, p. 426). Modern portfolio theory 

is commonly used in financial theory; however, it is rarely used in practice (He & 

Litterman, 1999, p. 2). He & Litterman (1999, p. 2) states that one of the reasons is that 

the theory assumes that all investors have knowledge about all potential investments 

expected returns in the relevant market. In practice investors usually base the expected 

returns on historical returns, which will never be completely accurate (Drobetz, 2001, p. 

59). Additionally, investors usually only examine a fraction of all investments for future 

investing (He & Litterman, 1999, p. 2). Another problem that He & Litterman (1999, p. 

3) brings up is that Modern Portfolio theory requires the investor to build the portfolio 

based exclusively on the risk return-relationship. In practice this will result in the portfolio 

weights becoming extreme, with minimum benefit. 
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Similar to Utility Theory, this relates to this study by focusing on the relationship between 

selecting investment, risk and expected returns. Modern Portfolio Theory suggests that 

an investor should diversify their portfolio in order to lower the total risk. If the result of 

this study would be that high ESG-scores does lower risk, there would be a strong 

incentive for investors to include these companies in the portfolio.  

 

3.4 Capital Asset Pricing Model (CAPM) 

The Capital Asset Pricing Model (CAPM) originated from the theory Modern Portfolio 

Management made by Markowitz in 1952 and offered a way of calculating risk based on 

the theory (Bodie et al., 2011, p. 308; Sharpe, 1964, p. 426). The model (CAPM) was 

developed by William Sharpe (1964), John Litner (1965) and Jan Mossin (1966). CAPM 

makes a prediction of the expected return (expected risk) based on market risk and how 

movements in the market affect the underlying asset (Bodie et al., 2011, p. 308, 321). 

Since the capital asset pricing model is based on the Modern Portfolio Theory by 

Markowitz (1952) it assumes that the investors want to maximize their values (Bodie et 

al., 2014, p. 291). Additionally, the model is based on assumptions that investors are 

rational (i.e. preferences will adopt to surrounding circumstances), have homogeneous 

expectations (i.e. investors all have the same expectations) and finally that investors on 

the market are able to borrow at the risk-free rate according to CAPM (Bodie et al., 2014, 

p. 301, 303). Regarding the market CAPM further assumes that there are no taxes and 

that the markets are fully efficient. This means that investors are not able to derive any 

benefits from taxes and that every actor on the market has access to all information (Bodie 

et al., 2014, p. 304). The CAPM is as follows:    

 

𝐸(𝑅) = 𝑅𝐹 + 𝛽[𝐸(𝑅𝑀) − 𝑅𝐹] 
                            (1) 

Where:  

𝐸(𝑅) = Expected Return from investment  

𝑅𝐹 = Risk free rate 

𝛽 = Sensitivity of firm i 

𝐸(𝑅𝑀) − 𝑅𝐹 = Market riskpremium 

 

The Capital Asset Pricing Model explains the expected return as a function of the risk-

free rate, Beta and the market risk premium. The risk-free rate is the expected return of a 

completely risk-free investment. One common example of such an investment are 

treasury bills, which are commonly issued by governments (Bodie et al., 2014, p. 29). 

The market risk premium is the difference between the average return on investment on 

a specific market and the risk-free rate, i.e. the expected return of the additional risk of 

investing in the market (Bodie et al., 2014, p. 260). The Beta is specific to each company 

and describes how changes in the market risk will affect the return of an investment in 

the specific company. The Capital Asset Pricing Model is based upon that investors are 

risk averse and that the expected return should be fair to the risk that comes from the 

market portfolio (Litner, 1965, p. 13; Mossin, 1966, p. 772; Hull, 2018, p. 8). For the 

investor Hull (2018, p. 9) indicates that it is the systematic risk of the investment that 

should be the main concern for the investor and in that case, and the expected return 

should be fair to the risk. CAPM therefore assumes that investors do not need to take 

idiosyncratic risk, or the firm-specific risk into consideration, since this can be 

diversified. 
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CAPM is a model that has been highly criticized. One of the main issues is that all 

investors do not have homogeneous expectations. Fama & French (2004, p. 25) criticized 

the CAPM model by the fact that theory just does not work in practice. Fama & French 

(2004, p. 44) argues that the result of the prediction of cost of equity by CAPM, indicates 

that the values for the Beta stocks compared to historical price, does not generate the true 

value. Whereas Berk (1995, p. 282) concludes that CAPM can work in reality but the 

estimation of Beta can be wrongfully estimated due to an incorrect estimation of the 

market return. Berk (1995, p. 282) suggests one of the main issues with the chosen index, 

to represent the market returns, might not be mean variance efficient, causing Beta to not 

represent the true value. But Berk (1995, p. 282) also claims that the risk of misestimating 

Beta is still present even if the market return is mean variance efficient. Fama and French 

(2004, p. 25) does acknowledge that the model is convenient and that it does provide a 

model of risk, as well as the estimation of how integrated the expected return and risk are 

with each other. Another critic against CAPM was Roll (1977, p. 130) that concluded in 

his study that the CAPM would not work except when all individual assets of the 

company were added in the model.  

 

3.5 Single-index model  

Risk is often defined as the uncertainty of the returns of a security. From this definition it 

is possible to make a numerical estimation of risk, based on the historical returns, by 

calculating either the standard deviation or variance of these (Elton et al., 2014, p. 45). 

Single-factor models are a way of implementing and calculating the total expected returns 

based on modern portfolio theory (Elton et al., 2014, p. 126). When examining previous 

studies, one of the most common ways of estimating idiosyncratic risk is by using the 

Carhart four-factor model (Bouslah et. al., 2013, p. 1263; Humphrey et al., 2012, p. 632; 

Sassen et. al., 2016, p. 878-879). However, calculating idiosyncratic risk, using this 

model, requires additional data to be collected. Therefore, we have decided to use the 

simpler price estimating model; the single-index model. The single-index model does not 

require much additional data to be collected and is therefore less complicated and more 

convenient to use. The single-index model is a model that considers that the sensitivity in 

some securities might be more affected by macroeconomic shocks than others, which is 

represented by the Greek letter 𝛽 (Bodie et al. 2011, p. 258). It makes two assumptions. 

First that the firm specific returns, 𝑒𝑖, between companies are independent, and second; 

that the common factor (commonly market indexes) are independent from 𝑒𝑖 (Elton et al., 

2014, p. 129). The equation of the model is following (Bodie et al. 2014, p. 262): 

 

𝑅𝑖 = 𝛼𝑖 + 𝛽𝑖𝑅𝑀 + 𝑒𝑖 

                                 (2) 

Where: 

𝛼𝑖 =Expected excess return of security i 

𝛽𝑖= Sensitivity of firm i 

𝑅𝑀= Excess return of market index 

𝑒𝑖 =Unexpected return (Firm specific disturbance) 

 

By deriving the model, it is also possible to calculate the risk, in the form of the standard 

deviations of the returns (Elton et al., 2014, p. 130): 
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𝜎𝑖
2 = 𝛽𝑖

2𝜎𝑚
2 + 𝜎2(𝑒𝑖) 

                             (3) 

Where: 

𝜎𝑖
2= Total risk (Variance of excess return of security i) 

𝛽𝑖
2𝜎𝑚

2 = Systematic risk (Beta squared times the variance of excess return of market) 

𝜎2(𝑒𝑖)= Idiosyncratic risk (Variance of firm specific return of security i) 

 

Based on this derived model from Elton et al. (2014, p. 130) the relationship between the 

total, systematic and idiosyncratic risk, is easily observable; the total risk (𝜎𝑖
2) equals the 

sum of the systematic risk (𝛽𝑖
2𝜎𝑚

2 ) and the idiosyncratic risk 𝜎2(𝑒𝑖). Important to mention 

is that Elton et al. (2014, p. 130) defines the risk as the variance of the different security 

returns. In this study the definition of total and idiosyncratic risk is the standard deviation 

(volatility) of the total (𝜎𝑖) and firm specific 𝜎2(𝑒𝑖). returns respectively. Therefore, these 

risks of this study will be the square root of the variance of the total and firm specific 

returns (√𝜎 = 𝜎2). Regarding the systematic risk this study defines as simply 𝛽𝑖, and the 

derived model as 𝛽𝑖
2𝜎𝑚

2  (squared Beta multiplied by the variance of excess return of the 

market) (Elton et al., 2014, p. 130). 

 

Using the single-index model (2) it is possible to make an estimation of a firm's 

sensitivity, 𝛽𝑖, based on historical return of securities, known as the Historical Beta. When 

estimating Historical Beta, it is assumed that  𝛽𝑖,𝐸(𝑟𝑖) and  𝜎2(𝑒𝑖) will be constant over 

the certain period of time, which in this study will be one year. Beta can then be estimated 

by using a linear regression analysis, where Beta is the estimated coefficient. A regression 

analysis estimates a linear model based on the observed historical returns, of which the 

inclination of the estimated line is the estimated Historical Beta (Elton et al., 2014, p. 

136). 

 

3.6 Risk  

In the world of finance risk is one of the main and most important concepts. It refers to 

the probability of a loss occurring. In the context of returns of securities, risk is often 

defined as the uncertainty of the expected return being the actual return (Elton et al., 2014, 

p. 44-45). But according to theories within finance, it also indicates potential profits 

(Horcher, 2005, p.1-2). Horcher (2005, p. 2) concludes that risk occurs because of some 

sort of exposure. A common way of measuring risk within finance is by the variation of 

the returns on an investment. High risk would indicate that the returns are highly unstable 

and vary substantially, resulting in an increased probability of larger and more frequent 

losses, but also an increase in the potential returns (Horcher, 2005, p. 1-2). According to 

Orlitzky & Benjamin (2011, p. 379), firm risk can be explained through total market risk 

(total risk in this study) and accounting risk. This study will be based upon total risk. To 

measure the total risk, one of the most common ways is through the standard deviation of 

the returns. For the total risk it can be divided into systematic risk and idiosyncratic risk. 

In this thesis the risks that are going to be measured is; total risk (volatility), systematic 

risk (Beta) and idiosyncratic risk. Previous studies regarding CSR and risk have mostly 

found a negative relation with firm risk and CSR (Table 1). Salama et al., (2011, p. 200-

201) concluded that Beta and Community and Environmental Responsibility (CER) had 

a negative relation. On the other hand, previous research in the relationship between CSR 

and profits suggests that companies with higher CSR are correlated with higher profits or 

financial performance (McGuire et. al, 1988, p. 869; Eccles et al., 2014, p. 2853). A high 

CSR thereby seems to generate both lower risks and higher profits. 
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3.6.1 Total Risk (Volatility) 

In this study the Total Risk it is going to be referred to as the volatility or standard 

deviation (𝜎) of the return index (RI) of a company. The volatility (𝜎) of a variable is 

often calculated as the standard deviation of the return from the underlying asset (Hull, 

2018, p. 129). Models calculating both volatility and the estimated volatility from Hull 

(2018, p. 129) can be seen in equation 4: 

 

𝜎 = √∑ 𝑝(𝑠)[𝑟(𝑠) − 𝐸(𝑟)]2

𝑠

 

                                 (4) 

Where:  

𝑝(𝑠) = Probability of r(s) 

𝑟(𝑠) = Holding Period Return 

𝐸(𝑟) = Expected return 

 

�̂� = √
1

𝑛
∑[𝑟(𝑠) − �̅�]2

𝑛

𝑠=1

 

     

                                                             (5) 

Where: 

�̂� = Estimated volatility 

𝑟 = Average return 

 

In practice there can be many explanations of what could determine volatility. McGuire 

et al. (1988, p. 857), suggest that having a higher CSR lowers the total risk of a firm. One 

of the reasons behind this, is that they are better prepared for major changes in the market 

environment, such as economic fluctuations, changes in rules and regulations from the 

government and new competitors. This since those firms in general have a lower amount 

of debt and better relations with governments and other actors on the market McGuire et 

al. (1988, p. 857). Black (1976, cited in Nelson, 1996, p. 4) suggests that a firm's level of 

leverage can provide some explanation of a firm's volatility. When a firm's leverage is 

high, volatility tends to be higher as well. Volatility also seems to be positively correlated 

with nominal interest rates and, according to Fama and Schwert (1977, p. 144), is 

increased during periods of higher inflation. Additionally, Schwert (1988, cited in Nelson, 

1996, p. 4) writes that volatility levels also tend to increase during financial crises. 

Horcher (2005, p. 44) writes that price volatility is a common factor used when measuring 

for example liquidity risk. Further Horcher (2005, p. 133) also suggests that high price 

volatility is common in the energy industry, indicating that volatility might differ between 

industries. An interesting and quite unexpected determinant of volatility is whether it is 

measured during a trading or a non-trading day (French & Roll, 1986, p. 7-8). According 

to French & Roll (1986, p. 10), this means that on Monday the stock volatility seems to 

be higher than for the other weekdays. One important characteristic of volatility to take 

into consideration, when performing studies around the subject, is that it tends to be serial 

correlated (Mandelbrot, 1963, p. 418). What this means is that periods of large changes 

in the price of a financial asset (i.e. volatility) tends to be followed by more large changes 

in price, and vice versa.  
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3.6.2 Systematic Risk (Beta) 

In order to lessen the total risk of an investment portfolio one should include many 

different stocks, known as diversification of the portfolio. However, it is not possible to 

diversify a portfolio to completely rid it of risk. This risk, that cannot be affected by 

diversification, is called systematic risk, or the non-diversifiable risk or the market risk. 

The systematic risk of an investment depends on how an unpredictable event in the overall 

economy affects the underlying asset. Examples of such factors are business cycles, 

inflation, interest rates and exchange rates (Bodie et al., 2014, p. 206). In this study the 

systematic risk will be equal to Beta (𝛽). Beta is defined as the sensitivity of a security 

compared to the overall index (Bodie et al., 2014, p. 260). In other words, Beta explains 

how movements of the prices in the overall stock market will affect the firm's own stock. 

This is a way of calculating Beta is through the formula: 

 

𝛽𝑖 =
𝐶𝑜𝑣(𝑟𝑖 , 𝑟𝑚)

𝜎𝑚
2

 

                            (6) 

Where: 

𝑟𝑖 = Return of company i 

𝑟𝑚 =Return of market 

𝜎𝑚
2 =Variance of market return 

 

There are different factors that in theory determine systematic risk. Mandelker & Rhee 

(1984, p. 45) indicate that both financial and operating leverage are both determinants of 

systematic risk. Following a regression analysis, both financial and operating leverage 

was found to be statistically positive correlated with Beta (Mandelker & Rhee, 1984, p. 

52). Additionally, Huffman (1989, p. 90) confirmed that there is a relation between 

systematic risk and financial leverage. Huffman (1989, p. 90) additionally determined 

that there was a positive relation between these two variables. The study concluded that 

there is a relationship between operating leverage and systematic risk. Brenner & Smidt 

(1978, p. 38) saw that common stock Beta and different characteristics of a firm had a 

relationship. Such as contribution margin and unit sales were two of those characteristics 

affecting the systematic risk of the firm. Cornell & Shapiro (1987, cited in McGuire et 

al., 1988, p. 857), argues that the effect on systematic risk in regard to the score of a firm's 

social responsibility is small. This is because the company's integration of social 

responsibility is not systematically affecting other companies existing on the market, 

instead it affects the individual company, since it is the systematic risk of a firm. 

 

3.6.3 Idiosyncratic Risk 

In contrast to the systematic risk, an investor can reduce and even completely eliminate 

the idiosyncratic through diversification (Hull, 2018, p. 9). Therefore, this risk is also 

known as the non-systematic or diversifiable risk (Bodie et al., 2014, p. 206). The 

idiosyncratic risk is determined by factors that are specific to a firm which would not 

affect other firms extensively. Bodie et. al. (2014, p. 206) clarifies this through an 

example that price changes, oil will have a great effect on an oil company, but less effect 

on o company selling computers. This would be an example of a factor that affects the 

firm's idiosyncratic risk. In order to put a numerical value on the idiosyncratic risk it is 

equalized to the unexpected return of an investment. To calculate this, plenty of models 

have been used, however they all include one or several factors that represent the expected 

return (systematic risk) and one representing the unexpected return or idiosyncratic risk 

(Bodie et al., 2014, p. 258): 
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𝑟𝑖 = 𝐸(𝑟𝑖) + 𝑒𝑖 

                            (7) 

Where: 

𝑟𝑖 =Total return (Total risk) 

𝐸(𝑟𝑖) = Expected Return (Systematic risk)  

𝑒𝑖 =Unexpected return (Idiosyncratic risk) 

 

For this study a derived version of the single-index model will be used, which will be 

specified in chapter 5. The idiosyncratic risk will be equal to the standard deviation of the 

unexpected return.  

 

In regard to the idiosyncratic risk, there are different factors that in theory might 

determine it. Luo & Bhattacharya (2009, p. 198) made a study about idiosyncratic risk 

and corporate social performance (CSP) and which factors would determine idiosyncratic 

risk. The study found that investing in CSP does have a reducing effect on the stock’s 

volatility, and thereby also the idiosyncratic risk. Companies could also boost this effect 

even further by efficiently marketing their CSP. However, it was also concluded that a 

combination of investing in CSP, marketing and R&D (research and development) could 

cause too much of a strain on a company's finances, resulting in higher idiosyncratic risk 

(Luo & Bhattacharya, 2009, p. 209-210). Further Ferreira & Laux (2007, p. 986) 

examined a potential relationship between corporate governance score and idiosyncratic 

risk and found that even though there is a negative relationship, idiosyncratic risk has a 

stronger connection with the company's information flow. Worth mentioning is that the 

governance score in the study was based on a set of antitakeover-related governance 

provisions (Ferreira & Laux, 2007, p. 956). Another study by Kumari et al. (2017, p. 183) 

found that idiosyncratic risk had a relationship with firm-specific characteristics. Two of 

these characteristics, that could explain some of the idiosyncratic risk, are firm size and 

book-to-market ratio. This study was made on the emerging market of India, where these 

characteristics had a relationship with idiosyncratic risk. Furthermore, the previously 

mentioned study by Luo & Bhattacharya (2009, p. 200) mentions and motivates for 

additional firm-specific characteristics that affects idiosyncratic risk in the development 

stage of their research. These include profitability, profit volatility, leverage, market-to-

book ratio, market capitalization, dividend pay, firm age and firm diversification. Sassen 

et al. (2016, p. 890) provided evidence that, while the environmental factor only had a 

significant negative influence on total and systematic risk in environmentally sensitive 

industries, the factor had a negative influence overall on the idiosyncratic risk. They 

additionally found that the overall ESG-score and the social score also had a negative 

relation to Idiosyncratic risk (Sassen et al., 2016, p. 897). Lee & Faff (2009, p. 213) 

similarly found empirical evidence that companies with higher CSP, had lower 

idiosyncratic risk. They suggested that the reason might be that having high CSP comes 

with plenty of business-related advantages, for example better conditions for employees, 

they are less subjected to fines, more efficient production etc. (Lee & Faff, 2009, p. 224).  
 

3.7 CSR & SRI  

After the clarification of the risk-factors and risk measures it is important to understand 

what factors that can explain a company's sustainable actions. Corporate social 

responsibility, sustainable thinking and integration of sustainability is an important part 

of a company's strategy and has increased over the past years (El Ghoul et al., 2011, p. 

2388). Because of the awareness of sustainability and companies integration of corporate 
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social responsibility, sustainable responsible investment has increased among investors. 

Investors show an increased desire to make sustainable investment decisions (Auer & 

Schumacher, 2016, p. 51). The encouragement by the European Commission has boosted 

the awareness of sustainable responsible investment (SRI) approaches (Eurosif, 2018, p. 

16). According to Eurosif (2018, p. 107), many of the investors in Sweden have some 

sort of integration of sustainable thinking and viewing ESG-rated firms. Some previous 

research indicates that a relationship between CSR and financial performance exists, 

whereas other studies have concluded that there is no relationship. Either way an SRI 

approach for investors has increased, and the way investors view the companies ESG-

scoring.  

 

3.8 ESG-rating  

ESG-rating is a way to measure how a firm is performing in regard to sustainable and 

ethical factors (Eurosif, 2018, p. 12). The ESG-rating for this study is based upon 

Thomson Reuters ESG-scores (Refinitiv, 2020). Something to have in mind is that 

different agencies have different ways of measuring ESG. The ESG-factors are divided 

into Environmental, Governance and Social that all depend on different activities 

associated with the different categories, for example CSR strategy, human rights, 

workforce and emission from the companies (Refinitiv, 2020, p. 6). Depending on how 

these are defined they might take more or less factors into consideration. We have chosen 

ESG-rating as our CSR measurement because it is a numerical way of measuring a firm's 

sustainable integration and it is available at Thomson Reuters Eikon. This datastream is 

convenient to select because we have access to it at Umeå University Library. In Table 2 

these are the main factors regarding environmental, social and governance pillars that are 

important to be aware of, this information is based on Refinitiv (2020, p. 6) and MSCI 

(n.d.) definitions of ESG. 

 

Table 2: Definitions of Environmental, Social and Governance factors from Refinitiv 

(2019), MCSI (n.d.). 

Environmental Social Governance 

Climate Change  

Emissions  

Natural Resources  

Sustainable Innovation 

Environmental 

Opportunities  

Pollution and Waste  

Water Management  

Energy and Resource use  

 

Workforce 

Human Capital 

Stakeholder Opposition  

Human Rights and 

Impacts on Society 

Community  

Product Liability & 

Responsibility  

Social Opportunities  

Management  

Corporate Governance 

Shareholders  

Corporate Behavior 

Corporate, Social, 

Responsibility-Strategy  

 

 

ESG-rating is a way for the company to be scored by their sustainable choices. Nowadays 

many stock market institutions demand firms to show and announce their ESG integration 

(Humphrey et al., 2012, p.638). But does this ESG integration come with a cost? A study 

by Humphrey et al. (2012, p. 638) showed that if the firms integrated corporate social 

responsibility factors into their business, it would not affect the cost or benefits 

significantly of the risk or return. This study was based in the UK and is something to 

have to be considered. This result indicates that firms that have higher corporate social 

responsibility do not equal either higher costs or benefits. The previous study by McGuire 

et al. (1988, p. 864-865) concluded that if the company would satisfy the stakeholders 
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this can give value to the company as of the relation between CSR and financial 

performance. Which indicates that because these variables have a relation, it could create 

value for the company by incorporating CSR activities. Moussavi & Evans (1986, cited 

in McGuire et al., 1988, p. 855-856) concludes that firms that have integrated social 

responsibility and therefore have a higher score, will probably have smaller problems and 

better relationships with other actors on the market. McGuire et al. (1988, p. 856) says 

that a company that has a better integration with these factors might have it easier on the 

market than other companies. It would somewhat give them an advantage. Something to 

have in mind is that this study is from 1988 and therefore things have changed. Especially 

regarding sustainability and social responsibility of firms. But as McGuire et al. (1988, p. 

856) indicates, a company with a higher rate regarding these factors might have it easier 

than other firms that do not integrate it.  

 

How a firm is incorporating corporate social performance (CSP) largely depends on 

which country the firm is located in (Cai et al., 2015, p. 606). These country factors will 

affect the cost and benefits of integrating these sustainable factors. Companies that are 

located in a developed country with higher economic resources have in general higher 

CSP than those located in emerging countries (Cai et al., 2015, p. 591). Consequently, in 

a developed country like Sweden, as mentioned one of the top ranked countries according 

to RobecoSAM (2019, p.2), with the financial opportunities, CSP is more integrated. The 

companies have the opportunities to integrate these factors and therefore companies are 

higher rated in developed countries. As a conclusion from Cai et al. (2015, p. 606), we 

interpret the results as that companies in developed countries like Sweden have the 

resources regarding cost for integrating CSP in the companies. In emerging countries, the 

companies do not have the same opportunities regarding the integration of CSP. 

 

Attig et al. (2013, p. 690) concluded that there was a relation between corporate social 

responsibility and credit rating. This means that if a company integrated more sustainable 

actions and thinking it would diminish the cost for the company and in that way create 

value. This study suggested that the cost for the company could be smaller if they 

integrated CSR and sustainable thinking in their strategy.  

 

Consequently, there can be different outcomes depending on the situation. These earlier 

studies have come up with different results and which can affect if a company integrates 

socially responsible actions in the company or not. Because this study intends to 

investigate the relationship between ESG-rating and risk it is therefore important to have 

the definition of ESG in mind. The explanation of the different ESG factors; the 

Environmental, Social and Governance pillar will be further discussed.  

 

3.8.1 The Environmental Factor  

The first letter in the ESG-score is E, which stands for the Environmental pillar. 

Somewhat, all industries and companies have an effect on the environment and this pillar 

scores how they handle the different perspectives environmentally. As previously stated 

the different rating companies all have different perspectives regarding the different ESG 

parts. For this study, the Environmental factors are based upon Thomson Reuters ESG-

scores. For the environmental part, there are three categories which are divided into; 

resource use, emission and innovation (Refinitiv, 2020, p. 6). For the category resource 

usage it refers to how and in what way a company is handling its resources, as well as 

how the company is able to use more sustainable choices for the production. Resource 

usage by the company also refers to the kind of materials the company use for their 
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products and how sustainable they are (Refinitiv, 2020, p. 22). The second factor, 

emission, is the score that provides information about how a company stands regarding 

emissions from the production and manufacturing. This category also scores the company 

by how willing they are to decrease their emissions. The third category, innovation, is the 

score that shows how a company is innovative in regards to integrating and handling new 

environmental opportunities on the market (Refinitiv, 2020, p. 22). Sweden is according 

to the Organisation for Economic Co-operation and Development, OECD (2014, p. 3) 

one of the countries that is in the forefront regarding environmental and sustainable 

innovations and ranked third place in 2017 as investors in environmental innovations 

(Cleantech Group and WWF, 2014, p. 13). Resource use, emission and innovation are 

according to Thomson Reuters definition (Refinitiv, 2020, p. 6), mainly the factors 

affecting the scoring regarding the environment pillar and therefore is the factors 

associated with how the company affects the environment by their choices regarding their 

business.  

 

As mentioned, all companies have some sort of impact on the environment and the 

awareness of this has increased. The European Union is encouraging the governments 

and companies to integrate more sustainable and integrate sustainable factors into their 

strategy. In 2015 the UN agreed upon the Paris Agreement (European Commission, n.d. 

a). This arrangement indicates that the governments are agreeing to reduce their emission. 

As well as transparency is important and that there should be documents and clarifications 

on companies environmental and sustainable actions. These are some of the actions that 

the governments should take according to the Paris Agreement (European Commission, 

n.d. b).  

 

3.8.2 The Social Factor  

The S in the ESG stands for the social factor of the score. In Thomson Reuters (Refinitiv, 

2020, p. 6) definition of this score there are the four categories; workforce, human rights, 

community and product responsibility. These all reflect how the company scores when it 

comes to the social part in the organization and sustainable choices (Refinitiv, 2020, p. 

6). As for the workforce, it is the category reflected in how the company is working 

towards good work conditions and environment for their employees. Human rights are as 

it sounds, the score that reflects how a company is aspiring to work towards human rights. 

The third category is community, which reflects how the companies choose to present 

themselves in the community and reflects how they are working towards being citizens 

that are good towards others and the environment. The last category of the Thomson 

Reuters (Refinitiv, 2020, p. 22) definitions of the social pillar is; product responsibility 

and how responsible the company is to produce products that will not harm their 

customers as well as how the company handles privacy of the customer. This social pillar 

is in short, how well a company is treating their employees and society around them by 

the choices they make regarding certain social areas (Refinitiv, 2020, p. 22). The social 

score depends on how the company is working towards a sustainable environment for the 

workers as well as the respect for human rights and this is what the score will be based 

upon.  

 

If the companies do not follow the guidelines accordingly to the investors, this can and 

will affect the investment decisions. As well as it can affect the reputation of the company. 

According to Renanto et al. (2015, p. 164), there is a reputational value that is one of the 

great factors with sustainable investment for companies. With reputational value this can 

be based upon how much the company integrates sustainable choices.  
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3.8.3 The Governance Factor 

The final letter G in the ESG stands for the Governance pillar. Regarding the definitions 

of Thomson Reuters, it is these three factors that are a part of the Governance criteria: 

Management, Shareholders and CSR strategy (Refinitiv, 2020, p. 6). The Governance 

scores are in general a reflection of how a company is working towards fair treatment for 

shareholders and using practices that are sustainable for the working environment. For 

the first category; management refers to how well a company follows certain practices 

regarding the management of the company and the score will be based on how the 

company stands regarding this. The second category, shareholders, is as mentioned, how 

a company is treating the shareholders. For example, if the company's policies affect the 

shareholder in the right way and not having tactics that might affect the shareholders 

negatively. CSR-strategy is the category referring to how well a company works towards 

including these ESG-factors in their business and discloses this (Refinitiv, 2020, p. 22). 

These are the main factors that the score is going to be based upon which are crucial for 

if the company will receive a high or low score regarding the governance factors.  

 

It is crucial for companies to have the governance factor into consideration in their 

business strategy. Lehman Brothers Holdings and Bear Stearns Companies are examples 

which were due to governance failures. These two were banks who failed because of 

deficient risk management (CFA Institute, 2009, p.1). This governance factor scores the 

company by how they manage and work towards integrating this in the company.  

 

3.9 Stakeholder Theory 

A theory that we believe would explain a possible negative relationship between risk and 

ESG-ranking is Stakeholder Theory. The concept of stakeholder was first introduced in 

1963 by the Stanford Research Institute and was defined as “those groups without whose 

support the organization would cease to exist” (Freeman, 1984, p. 31). Thereafter, the 

stakeholder concept revolved around survival rather than the creation of value. From the 

stakeholder concept other theories were developed, one of these being Corporate Social 

Responsibility, that was previously mentioned in the problem background and discussion 

(Freeman, 1984, p. 38). The Stakeholder Theory today is a very broad subject of 

discussion since it involves studying the relationship between a company and all of its 

groups of stakeholders (Johnson-Cramer, 2008, p. 1993-1994). Examples of these groups 

can be observed in Figure 1 below, which is based upon Freemans idea of stakeholders 

that exists around the firm (Freeman, 1984, p. 25). The theory is based upon satisfying 

groups of stakeholders who are related to the company in order to be successful and create 

value for the company. Jones (1995, p. 422) argues that not properly managing the 

relationship with stakeholders will eventually lead them to distrusting the company. This 

can potentially lead to higher costs and therefore lower profits and value. Since, the 

stakeholders exist both internally and externally they could have a huge impact on the 

company. This would conclude that not taking all stakeholders into consideration 

increases the risk of potential losses of the company.  

 

One theory similar to stakeholder theory is shareholder theory by Friedman. Shareholder 

theory also revolves around creating value for a company, but that it is most beneficial to 

focus on satisfying only the shareholders. Friedman (cited in Freeman et al., 2010, p. 11) 

argued that companies should satisfy stakeholders in order to create monetary value, and 

the stakeholder that is most important in this regard, is the shareholders. These theories 

are often seen as non-compatible, but Freeman (2010, p. 10-12) argues that the 

stakeholder theory is in line with the idea by Friedman of creating value for the 
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shareholder. Stakeholder theory is about creating value for a company and Freeman et al. 

(2010, p. 12) suggests that satisfying various stakeholders in a correct way will eventually 

lead to profits and monetary value for the company. 

 

Ansoff (1965, cited in Freeman, 1984, p. 33) criticized stakeholder theory claiming that 

““responsibilities” and “objectives” are not synonymous”, and that satisfying the 

different categories of stakeholders are not necessary for all companies depending on the 

type of business they are in. Another person criticizing the stakeholder theory was Jensen 

(2002, p. 236) which indicated that the stakeholder theory did not answer the objective 

and purpose of the theory; “How do we keep score?”. Jensen (2002, p. 236, 242) argues 

that the Stakeholder Theory implies that managers should think of the stakeholders’ 

interest, but this will make the managers rather work towards their own self-interest. 

Therefore Jensen (2002) disagreed with the theory, referring to that it is not complete. 

 

According to Sassen et al., (2016, p. 874), the stakeholder theory indicates that companies 

with successful integration of corporate social responsibility should have lower risks than 

companies who do not. From a theoretical point of view, the stakeholder theory suggests 

that corporate social responsibility should create value to a company (Donaldson & 

Preston, 1995, p.71). Bouslah et al. (2013, p. 1260) suggests that if the social performance 

of a company is higher, the risk of the company will be lower, which is consistent with 

the Stakeholder Theory. This study is investigating the relationship between ESG-rating 

and risk in Sweden. Stakeholder theory would suggest that the result should show a 

negative relationship between the variables. 

 

 
Figure 1: Stakeholder View of Firm (Freeman, 1984, p. 25) 
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4. Scientific Method 

 
 

After the introduction of the theoretical point of reference and theoretical framework the 

fourth chapter of this thesis will explore the scientific method of the study. The decisions 

regarding the philosophy, approach and methodology of the research will be explained 

and examined in chapter four. The literature review will also be presented and explained 

in this chapter. Lastly, ethical and societal consideration of the study will be discussed.  

 

 
We, the authors of this thesis, believe that it is important to have a structure for how the 

study will be conducted. In finance research the direction of the assumption that will be 

made throughout a study is, like other research areas in social science, different to each 

other (Ryan et al., 2002, p. 7). According to Ryan et al. (2002, p. 8), a lot of research in 

finance has taken on a more “objective” view. The start of deciding what path the 

researchers will use is to determine which research paradigm the study is going to focus 

on. In relation to the research paradigm there several different assumptions that could be 

considered. This study will consider and discuss two assumptions; Ontology and 

Epistemology. These assumptions will be used as a base point of the research. 

Subsequently, based on the assumption selected the researcher should select the 

methodology choice of the study. This refers to how the study is going to be conducted; 

either through a quantitative or qualitative approach (O’Gorman & MacIntosh, 2016, p. 

60). Thereafter, how the data might be analyzed; either through a deductive, inductive and 

abductive approach (Saunders et al., 2016, p. 144-145; O’Gorman & MacIntosh, 2016, p. 

60) (see Figure 2). 

 
Figure 2: Process of Selecting the right Scientific Method 

 

4.1 Research Philosophy  

When conducting a study, it is important to identify the study’s research paradigm also 

known as the research philosophy. The research paradigm will provide a type of 

framework of how the research will be conducted and processed and give the researcher 

an idea on for example which methods of gathering and analyzing data are deemed 

appropriate for the study (Saunders et al., 2016, p. 124). The assumptions regarding the 

paradigms that we will discuss are; Ontology and Epistemology (Figure 2). In ontology 

the paradigm is divided into objective or subjective positions. As for the epistemology 

assumption there is a positivist or interpretivist position (O’Gorman & MacIntosh, 2016, 

p. 60). It is important to be able to determine the right assumptions and positions in the 

specific research. Otherwise, the research might not achieve the right knowledge about 

the reality and this would show that the conclusion of the research might not be adequate 

(Bell et al., 2018, p. 26). Consequently, the assumptions and positions will be presented 

in this chapter.  
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4.1.1 Ontological Assumption 

The first philosophical assumption is ontological. This is the assumption of how “the 

nature of reality” is, meaning how the researcher views reality (Bell et al., 2018, p. 26). 

From a business research point of view this means what view the researcher has of 

business and management, and all the components of these (Saunders et al., 2016, p. 127). 

In the ontological assumption, a researcher could have an objective or subjective view of 

reality (Saunders et al. 2016, p. 127-128). The objective approach also, known as realism 

in ontology, indicates that there is one reality and all individuals experience the same 

reality (Saunders et al., 2016, p. 129). Reality from this perspective indicates that it exists 

in the objective. The objective approach (realism) refers to reasoning. This means that 

reality is independent from the observer (Ryan et al., 2002, p. 13). Whereas subjectivism, 

also known as idealism, in ontology assumes that different individuals experience 

different realities, which means that in difference to the objective view of one reality, 

there are multiple true realities (Saunders et al., 2016, p. 129). The subjective view 

(idealism) refers to that the perception of reality is constructed in the mind of the 

individuals and exists cognitively in the subject (Ryan et al., 2002, p. 14). Both 

researchers of this study, beliefs regarding the ontology assumption in financial research, 

are similar to the objective (realistic) paradigm in the sense that there should only be one 

reality. They acknowledge that it might not be appropriate for financial research that is 

more oriented towards a social aspect of business. But in this case the focus lies on risks 

of securities and will not include any social aspect of this, as the subjectivism refers to 

that there are multiple realities. Whereas objectivism, on the other hand, says that there 

is one reality that is true (Saunders et al., 2016, p. 129). In this study we are going to use 

an objective position in the ontology paradigm as it is suitable for the study. We intend 

to investigate the relationship between ESG-rating of a company and the relation to risk. 

Thereafter statistical tests are performed based on the purpose of the study. Consequently, 

an objective view in the ontological assumption is the most appropriate for this kind of 

study.  

 

4.1.2 Epistemological Assumption 

The epistemological assumption refers to what is considered to be acceptable as credible 

knowledge and how the knowledge should be presented to others (Bell et al., 2018, p. 29; 

O’Gorman & MacIntosh, 2015, p. 58-59). This includes what type of data is considered 

to be credible and what type of contribution the research will make, meaning if the 

conclusion will be based on a more general or an individual level (Bell et al., 2018, p. 29; 

Saunders et al., 2016, p. 129). The positivist paradigm within epistemology considers 

objective, fact-based knowledge to be the only truly valid one and is commonly associated 

with research in natural science (Bell et al., 2018, p. 30; O’Gorman & MacIntosh, 2015, 

p. 60). Within the positivist position, the most common type of research approach is the 

deductive approach (Bell et al., 2018, p. 30). In order for a study to be objective the 

researcher is assumed to be able to not be involved in the phenomena that is being studied 

(Bell et al., 2018, p. 30; Saunders et al., 2016, p. 129). Interpretivist knowledge usually 

comes from subjective, cognitive data that is gathered from different individuals in the 

study (Bryman & Bell, 2017, p. 49; O’ Gorman & MacIntosh, 2015, p. 65). With the 

interpretivist perspective, there is a visible relationship between the objectives in the 

study and the researcher (O’Gorman & MacIntosh, 2015, p. 65). Being the opposite of 

the positivist paradigm, the interpretivist epistemological assumption is more commonly 

associated with social science and the conclusions are more often based on opinions rather 

than facts (Bell et al., 2018, p. 31). Both researchers' opinions are closer to the positivistic 
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paradigm. The research also regards the problem; the relation between ESG-rating and 

risk of a Swedish company, which we believe is best solved with quantitative rather than 

qualitative data. Therefore, this study will adopt a positivist view in the epistemological 

assumption. 

 

4.2 Research Design and Methodological Choice  

The research design is the scheme on how the study will be conducted, give some 

indication on how the researcher might answer the research question and in what way the 

data is collected (Saunders et al., 2016, p. 163). According to Saunders et al. (2016, p. 

174), there are different paths to answer research questions. These are; exploratory study, 

descriptive research, explanatory research, evaluative research and combined studies. 

The exploratory research design is often used in studies where the researcher asks 

questions that are open, to get knowledge about an area (Saunders et al. 2016, p. 174). 

Descriptive research refers to answering the research question is to explain and describe 

the features of an event. The design of descriptive research is often described as the add-

on of the exploratory study and as the start for the explanatory research. (Saunders et al., 

2016, p. 175). The explanatory research refers to analyzing the relationship between 

different variables and therefore study this relationship. In a comparison between these 

designs, the explanatory research is the most suitable for this study. Evaluative studies on 

the other hand is trying to find the answer to understand how something operates. 

Whereas the combined study is where any of these designs might be combined (Saunders 

et al. 2016, p. 176). The most appropriate research design to use for this study is as 

mentioned the explanatory research design. This is because we are not trying to find any 

new theories or other features regarding the subject. Instead we intend to test the relation 

between Swedish ESG-rated companies and risk associated with this. In addition, the 

explanatory research approach is the most suitable because we want to explain a 

relationship between variables and will be the most appropriate research design for this 

type of study.   

 

For the methodological choice, there are qualitative and quantitative approaches 

(Saunders et al., 2016, p. 165). A qualitative approach is gathering data through 

interpretative methods. According to Bell et al. (2018, p. 376-377), a qualitative approach 

should include information about how closely the researcher associates with the subject. 

The gathering of research data is conducted with words and that the research is set in the 

research objects natural position. With the qualitative approach the most common 

approach is an interpretive assumption (Saunders et al., 2016, p. 168). A quantitative 

approach on the contrary, is associated with gathering data and subsequently analyzing 

the data with different statistical methods. In the case of quantitative methods, the data is 

often gathered through different databases (Saunders et al., 2016, p. 166). The 

quantitative method is often explained through words and that this type of method 

indicates that the researcher is distant with the subject. In this method there is also theory 

testing (Bell et al., 2018, p. 276-277).  

 

The most appropriate research method for this type of study is the quantitative method. 

Based on the research philosophy and because data will be collected from a database. The 

database will provide data for variables that are going to be used for the thesis. Therefore, 

this relates to the author's choice of philosophical assumptions. The quantitative approach 

is part of a positivist epistemology and an objective ontology assumption (O’Gorman & 

MacIntosh, 2015, p. 155). A quantitative approach is therefore the most relevant and 

suitable choice for research methods of this study, since we are striving to answer the 
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question of ESG-rated firms in Sweden and their relationship with risk. In this case we 

are going to be distant from the research subject and to use numbers and data gathering 

as their main purpose.   

 

4.3 Research Approach  

Additionally, there are different approaches for the development of research and theory 

(Saunders et al., 2016, p. 144-145). These approaches are deductive, inductive and 

abductive (Figure 3). For the first mentioned approach; the deductive approach refers to 

when the study is built up and based on a theory and research question. This is based on 

previous literature in the subject and the theories are therefore tested. Regarding the 

inductive research approach, this refers to when the researcher first collects the 

information that is needed for the study to build up the theory that the research will be 

based upon. In regard to the abductive research approach the first step is to collect data, 

as to explain new theories and this for certain situations (Saunders et al., p. 144-145). The 

most appropriate research approach for this study is the deductive research approach. This 

is because this study will be examining previous research to build up theories that later 

will be tested. The deductive research approach is explained by Blaikie (2010, cited in 

Saunders et al., 2016, p. 146), which describes different steps for the process of handling 

theories and testing them. The author describes the deductive approach starting from the 

hypotheses or ideas; theories from literature are reviewed, as well as evaluated and 

comparing the theories in the existing literature. Thereafter, testing the different theories 

follows, and depending on the results from the testing which of the theories will be used 

or not, will be decided. The process of the deductive research approach is also described 

by Bell et al. (2018, p. 21) as a process can be seen to be linear, in the way that the process 

follows a sequence. In this study as previously stated; the deductive process is the most 

appropriate, following the approaches selected and the type of study. Because this study 

is not trying to conduct any new theories, but instead analyzing already existing theories, 

the deductive approach will be the most appropriate. Figure 3 is inspired by Blaikie (2010, 

cited in Saunders et al., 2016, p. 146), Saunders et al., (2016, p. 146) and Bell et al. (2018, 

p. 21). Figure 3 shows the different steps used in the deductive approach and how this 

study will be conducted.  

 

 
Figure 3: The Deductive Process 
 

4.4 Literature Search  

To find the literature that will be used as help for the study, literature searches is 

performed throughout the study (Hart, 2001, p. 2). A literature search is a process of 

collecting information and knowledge from previous research and from the literature 

available (Saunders et al., 2016, p. 83). There are different kinds of literature sources, 

which refers mainly to primary literature and secondary literature. Primary literature 

comes from the original source, sources that are published in peer-review journals for 

example. Secondary literature on the contrary are literature published in books or journals 

(Saunders et al. 2016, p. 83). We have tried to find primary literature for most part but 

have sometimes been difficult to find. Therefore, the literature sources have been mostly 

from secondary literature; which means the gathering of information has been via 

databases, journals and books. The information is based upon reviewing information 

mainly from the databases accessible at Umeå University Library, Google Scholar, DiVA 
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and Uppsatser.se. This study mostly depends upon journals and books. In particular, 

journals are easily accessible through the Internet (Saunders et al., 2016, p. 83-86). When 

searching for literature some main keywords have been determined, which all are 

associated with the topic of Sustainability and Finance. The keywords used in searches 

are both in English and Swedish and they are presented in Table 3.  

 

Table 3: Key Words for Literature Search 

English Swedish 

CSR 

Corporate, Social and Responsibility  

CSR and Finance  

CSR and Risk 

ESG 

ESG and Investing  

ESG in Sweden 

Environmental, Social and Governance  

Environmental Social and Governance Rating  

Green Finance  

Risk  

Sustainability  

Sustainable Finance 

Sustainability and Risk  

Sweden, ESG and Risk  

Hållbarhet  

Hållbarhet och Risk 

Hållbarhet och Risk i Sverige 

 

Regarding the keywords described in Table 3; we have first searched for the word 

“Sustainability” and found one book “Sustainability: A History”. This book was used to 

get an understanding of the history of sustainability. Thereafter, the search was specified 

and narrowed down with the keyword “Sustainable Finance”. Following this the search 

became more specified towards the measurements of sustainable finance; with “ESG”, 

“CSR and Risk” (Table 3). From this search, some articles were used. One article that 

could be found was “Impact of ESG Factors on Firm Risk in Europe” by Sassen et al., 

(2016) that was used as an inspiration for the development of the different theories and 

thereafter method usage. The search of student thesis similar to the subject, was mainly 

searched through DiVA and Uppsatser.se, which could be used as further inspiration for 

the work. As described in Saunders et al., (2016, p. 86) most theses are very relevant and 

up-to-date which could be helpful for the literature search of journals and books relevant 

to the subject. A similar student thesis by Holm & Snickert (2017) was helpful for this 

study. The student thesis tested the relation between total risk and CSR for the emerging 

market of South Africa called “Corporate Social Performance and Risk: A quantitative 

study on the South African market”. This thesis was mainly used as a comparison for the 

variables that we are going to use. The thesis gives knowledge on what variables that 

might be important, since they have used inspiration from previous research in the area. 

We have, of course, found support from other previous research and articles in regard to 

all our choices inspired by this thesis. Every source collected was logged with the help of 

the literature instrument Zotero. The idea to keep a log is to have a record for the search 

(Hart, 2011, p. 36). This has been helpful so that we know when and why we have used 

different sources for the study. Hart (2001, p. 36) says that the literature search should be 

accurate, consistent and correct, which will help us to understand what we did and if it 

has been performed systematically and thoroughly. Overall, with help from the databases 
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mentioned above, literature associated with the subject could be found and used for the 

study.  

 

4.5 Source Criticism  

Since the study will use a deductive approach the theories that are used to build 

hypotheses will later be tested. Consequently, the theories in this approach have been 

found from already existing literature (Bell et al., 2018, p. 21). Since the literature has 

been gathered from different sources and mainly secondary literature we are aware that 

there might be some defects and misleading statements. As previously stated, primary 

literature is from the original sources, while secondary literature is from journals, books 

and via databases (Saunders et al., 2016, p. 83). In that case it is important to be critical 

towards the sources and evaluate whether the sources are trustworthy and relevant. To 

make the study more reliable most of the theories are taken from the original source. 

Many of the earlier theories are older as in the case of Stakeholder Theory by Freeman, 

it was made 1984. The Modern Portfolio Theory by Markowitz was developed in 1952 

as well as for The Utility Theory was presented in 1968 by Fishburn. It is therefore 

important to have in mind that things change over time and thereby finding out how they 

are criticized and if they are still relevant. It is important that the information about the 

theories are gathered from the original source, but at the same time keep in mind that 

these theories are often well criticized even though they are still used by many researchers 

and in previous research. We have this in mind when we have conducted the literature 

search, by being critical against the authors and how the source has been presented. In 

this case, studies have been compared to make a better overview and easier conclude 

which sources to use. Secondary sources can be written from a certain preconceived idea 

that the author base it upon. This is why original sources for theories have been used to 

the furthest extent both in the gathering and comparison between sources.  

 

Worth mentioning is that some books that are selected for the study, regarding the 

information for research method, are older editions. Because some of the books are older 

editions, changes or edits might have been made that the older books do not acknowledge. 

This is also something that might be an element of critique of the fact, based in the study, 

and can affect the truth criteria of the study. In Contrast, these books include information 

about financial theories which has not changed a lot through the years, for example the 

capital asset pricing model (CAPM) discussed in 3.5. On the other hand, these theories 

are often well criticized. Mainly books that have been available at Umeå University 

Library have been used. The older editions used, are due to the accessibility of books 

available at Umeå University's Library. Another critical consideration of the sources 

included, is that the majority of the books selected for the information about the research 

philosophy and design, are books that are not completely focusing on financial research 

or quantitative studies. The book by Ryan et al. (2002) is one of the few that specifies on 

business research in both accounting and finance. We have tried to find books focusing 

on research philosophy mainly within finance and accounting, but it has proven difficult. 

Due to the accessibility of books available at Umeå University Library, and the time limit 

of this study, books focusing on business research as complimentary books have been 

chosen. Regarding information about sustainability and sustainable finance, we have used 

information from sites such as the European Commissions. This is due to the fact that 

sustainability is a subject that is rapidly changing. The European Commission posts 

updates when necessary, and consequently the information published at the European 

Commission's site is legit and a reliable source, we believe. We are aware that there is an 

increasing risk that the links and information provided on the websites might change. But 
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the usage of this type of source is narrowed down to the introduction of the problem and 

the definitions by Thomson Reuters (Refinitiv, 2019) of the ESG-factors explained in the 

theoretical framework. Regarding the definitions of the ESG-scores from Refinitiv, also 

known as Thomson Reuters, the brochure is continually updated. Consequently, it is 

important to take into consideration that the version, included and cited from in this study, 

might be an older version, as the link included in this thesis always leads to the newest 

updated version. Finding books and journals with the right type of information needed in 

this ever-changing subject has sometimes proven difficult. Therefore, we have used some 

websites in their thesis which we think is relevant for the subject.   

 

For the collection of data, the database used is Thomson Reuters Eikon. There are several 

different databases that have information regarding ESG-rated companies. Thomson 

Reuters Eikon database is accessible from the Umeå University Library and used in many 

other previous researches, mentioned as ASSET 4. In this case, it seems to us to be a 

reliable source for the collection of ESG-scores. In this database not, all companies in 

Sweden have an ESG-rating and can therefore not be included in the study. Companies 

who know that they will get a low rating might have chosen to not participate since this 

will give the company a bad reputation and this is something that we have in our minds. 

This means that all Swedish companies are not included in the study. There will be a 

further discussion of the critique of the data collection method in 5.8.  

 

4.6 Ethical and Societal Considerations 

Ethical and societal considerations are important in a research environment. Therefore, it 

is crucial that the study is based upon ethical guidelines and good research practices 

(CODEX, n.d.). High quality research has its roots in several principles. ALLEA - All 

European Academies (2017, p. 4) describe four main principles for a good research: 

reliability, honesty, respect and accountability. Reliability is referring to the trust that 

exists in the chapter describing the scientific method and how the researcher conducts the 

study. Honesty refers to the transparency (i.e. how much information is included) of the 

study and how it is conducted. The third principle, respect, is how the work takes 

environmental, society and other ethical factors into consideration during the study. The 

last principle, accountability, is the responsibility from start to finish when performing 

the research (ALLEA - All European Academies, 2017, p. 4). In all types of research, 

ethical and societal consideration will develop (Saunders et al., 2016, p. 239). From start 

to finish, as how we collect, handle and manage the data we have. In our study, there exist 

some ethical considerations that should be considered. In this case, it is of great 

significance to acknowledge that we have our own perspective and opinions regarding 

certain questions; for example, of how we define, understand and acknowledge risk and 

Environmental, Social and Governance factors. As previously stated we have used 

definitions from Thomson Reuters Eikon for ESG-factors. Still, we might have 

interpreted it in a certain way. The handle of data, statistics and methods and the 

collection of data will be presented with great transparency in order to conduct a study 

that is reliable.  

 

One of the basic principles is that the data is collected without bias and that the data 

collection is accurate and complete (Saunders et al., 2016, p. 255). We have been aware 

of this to create a thesis that is reliable and to avoid subjectivity in the study. As mentioned 

before, one of the principles by ALLEA - All European Academies (2017, p. 4) honesty, 

indicates that the research should be transparent. Additionally, the United Nations 

Educational, Scientific and Cultural Organizations (UNESCO) (Guchteneire, n.d, p. 2) 
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code of conduct indicates that the research should be without any bias. The study is based 

upon the accurate handling of text, studies and previous research. We have tried to be as 

transparent, honest and reliable by viewing, writing and understanding the subject. Every 

individual has their own perception of understanding and handling certain things which 

will give it a less transparent value even though it might be considered as transparent as 

possible. There is always a risk of the research being angled because of how a person 

perceives a situation, ideas and theories. 

 

UNESCOs code of conduct (Guchteneire, n.d) has been used regarding social science 

research in consideration for the execution and writing of the study. These guidelines are 

used as help in understanding and the consideration of the ethical and societal 

considerations of the study. As previously stated, these guidelines indicate that the 

research should be unbiased and transparent. It is important that the research is objective, 

and the researcher needs to be aware of how they conduct their work and what the effects 

might have. There might be a chance of misunderstanding if the research is conducted in 

the wrong way. This is something we have taken into consideration when conducting the 

study. The explanation of theories and methods are all explained thoroughly to decrease 

misunderstanding and which could give a negative effect for future work. It is important 

to be aware of the sensitivity of the subject and who or what can be affected by the subject 

(O’Gorman & MacIntosh, 2015, p. 197). We have taken into consideration, in the way of 

trying to be unbiased against the subject.  

 

With these ethical and societal guidelines in consideration the study's purpose is to 

investigate if there is a relationship between ESG-rated firms and risk for Swedish 

companies. There are several possible outcomes from this study. Many previous studies 

have found a negative relation between risk and ESG-score. If the outcome would suggest 

the ESG-score of the company is higher the lower the risk, it would encourage companies 

to integrate more sustainable and ethical considerations, as to encourage investors to 

invest in these companies. If the outcome would be in the opposite direction this would 

mean that the companies might not want to include ESG-factors as well as investors does 

not mind if the company integrates these factors or not, as the risk could be less for a 

company that is not sustainable. This is something we are not able to control but if the 

results of the study concluded that risk and the ESG-score were negatively correlated; 

firms and investors could understand that sustainable choices might be less risky. As one 

of the principles by UNESCO (Guchteneire, n.d, p. 1), the researcher should be aware of 

how they conduct their study because it could have a negative effect for the future and 

for future research as well, which we do not indicate to do. As previously stated, we are 

not able to control the outcome of the study.  
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5. Research Method 

 
 

The fifth chapter of the study will introduce the research method. This is to understand 

which method is used to understand if there is a relation between ESG-rating and a firm's 

risk. Firstly, this chapter will present information about the population and sample. This 

chapter will provide information about the hypotheses that are going to be tested, which 

variables used and which regression model and analysis that the study is based upon.  

 

 
5.1 Population and Sample Selection 

There has been a lot of previous research about the area of sustainability and financial 

performance, as well as risk. However, to our knowledge there is no study about ESG-

rated firms relating to risk in Sweden. Data will be collected from Thomson Reuters 

Database which is available at Umeå University library. To answer the research question 

about ESG-rated firms' relation to risk and draw relevant conclusions there is a need to 

collect the right data from the right population. The population of the study is referring 

to the entire group the study intends to investigate (Moore et al. 2016, p. 129). The area 

for the study is Sweden and therefore the population is firms acting on the Swedish 

market. The sample selected for the study needs to be sufficient and reflect the entire 

population in order to draw statistically strong conclusions from it (Moore et al. 2016, p. 

129). The data that will be collected from the database will be the companies that are 

ESG-rated with headquarters located in Sweden. All private and public companies that 

are available in Eikon, which includes financial institutions, will be used. The study will 

be using data for the period 2001-12-31 to 2019-12-31. The period is selected since 

Thomson Reuters started rating companies ESG in Sweden 2002 (Refinitiv, 2020, p. 3).  

 

5.2 Statistical Hypothesis  

Hypotheses are made to specify what question needs to be tested through a statistical 

analysis, in this case which variables relationship will be tested (Studenmund et al., 2014, 

p. 128). The hypothesis should preferably be specified before any type of statistical 

testing. This is since the result should be based on the test of the hypothesis, not the other 

way around. When an analysis includes a test of a hypothesis, a null-hypothesis and an 

alternative hypothesis needs to be included. The null-hypothesis is commonly stated as 

the opposite of what the author expects the outcome of the result to be (Studenmund, 

2014, p. 128). In this case; that there is no relationship between risk and ESG. The result 

will show whether there is enough empirical support to either reject the null-hypothesis 

or not. In the case that the null-hypothesis is rejected the result will have statistical 

evidence that the alternative hypothesis is true. The alternative hypothesis states the 

opposite of the null-hypothesis, in other words what the author expects the result to be, 

in this case that it does exist a relationship between risk and CSR (Studenmund, 2014, p. 

128-129). Therefore, this study's hypothesis are the following:  

 

𝐻0: There is no relationship between the risk measures (Total Risk, Systematic Risk and 

Idiosyncratic risk) and Environmental, Social and Governance scores and the summary 

ESG-score 

𝐻𝐴: There is a relationship between the risk measures (Total Risk, Systematic Risk and 

Idiosyncratic risk) and Environmental, Social and Governance scores and the summary 

ESG-score 
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5.3 Regression Analysis  

Based on the hypotheses we conclude that the study requires a method of analysis that 

will be able to measure relationships between different factors; if a relationship exists, 

the strength of the relationship and if such a relationship is positive and negative. In 

economics this is commonly done by using regression analysis (Studenmund, 2014, p. 5). 

Regression analyses are mainly used for finding empirical evidence for relationships 

between different quantitative factors by explaining the changes in one variable with one 

or several different other variables. The variable that the analysis means to explain is 

called the dependent variable (or the response variable), which in this study are the 

different risk measurements for Total, Systematic and Idiosyncratic Risk. The aim of the 

study is to examine a possible relationship between risk and ESG-ranking and its three 

pillars. The ESG-rankings will therefore be this study's so-called explanatory variable, 

also known as independent variable. Furthermore, control variables will be added, which 

acts as additional independent variables. These are included since in theory these control 

variables should be able to determine the different types of risks.  

 

The most basic of the regression models is the simple linear model, which only contains 

one independent variable (Studenmund, 2014, p. 7). Since the analysis method of this 

study is required to be able to take more than one explanatory variable into account this 

type of model is too simple for this analysis. For the analysis a multiple regression 

analysis will be used. Through this type of analysis multiple independent variables are 

used to explain the dependent variable. Hair et al. (2010, p. 16) says that the usage of a 

multiple regression model is convenient when the idea is to see what the two or more 

independent variables affect one dependent variable, therefore it will suit this study. 

 

The basic formula for a multiple regression model looks as follows: 

 

𝑦𝑖 = 𝛽0 + 𝛽1𝑥1𝑖 + 𝛽2𝑥2𝑖+. . . +𝛽𝑛𝑥𝑛𝑖 + 𝜀𝑖 

                               (8) 

 

All 𝛽 are coefficients. 𝛽0 is the intercept variable, which shows the value of the dependent 

variable (y) when all the independent variables are 0 (Studenmund, 2014, p. 7). The rest 

of the coefficients (𝛽𝑖) indicates what effect an increase in the associated independent 

variable (𝑥𝑖) has on the dependent variable, ceteris paribus (when all other independent 

variables values stay the same) (Studenmund, 2014, p. 13). This means when 𝑥𝑛𝑖 

increases with 1 unit, 𝑦𝑖 will increase 𝛽𝑛 units. The variables can however will in practice 

rarely explain the entire value of y, therefore an error term, 𝜖𝑖, must be added 

(Studenmund, 2014, p. 9). 𝜖𝑖 represents the effect of all factors that affect y that the 

variables included in the model cannot explain.  

 

The absolute majority of the previous research included in chapter two has performed 

multiple regression analysis, therefore further solidifies this is our choice of using this 

method of analysis.   

 

5.4 Assumptions about OLS (Ordinary Least Square) 

There are several different techniques that can be applied when analyzing a regression 

model. Studenmund (2014, p. 36) suggests that the Ordinary Least Square (OLS) is a 

great alternative for the usage of estimating the coefficients and their significance in a 

regression model. OLS does this by estimating which values of the coefficients will result 

in the smallest value of sum of the squared residuals (Studenmund, 2014, p. 37). Residuals 
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(often represented with a e) is the difference between what value 𝑦𝑖 should have according 

to a regression model, and the observed value of 𝑦𝑖. This is similar to the error term 𝜖𝑖, 

with the difference being that the residuals can be observed while the error term can not 

(Studenmund, 2014, p. 18). Based on the sum of the squared residuals it is also possible 

to assess how well the 𝑦𝑖-line fits with the observations. This is done through calculating 

the 𝑅2, which statistical analyses often include. 𝑅2 always has a value between 0-1, with 

a perfect value being 1 (Wooldridge, 2009, p. 40). A problem with 𝑅2is that adding more 

variables to a model will only increase, and never decrease its value. This is a problem 

when deciding which variables to include (Wooldridge, 2009, p. 80-81). In addition to 

𝑅2 a statistical program usually calculates the adjusted 𝑅2;  𝑅2̅̅̅̅ . This includes a penalty 

for including more variables, which results in non-contributing variables decreasing the;  

𝑅2̅̅̅̅ . In order to use OLS there are different assumptions that need to be met (Studenmund, 

2014, p. 98): 

 

I. The regression model is linear, is correctly specified, and has an additive error 

term  

II. The error term has a zero population mean.  

III. All explanatory variables are uncorrelated with the error term. 

IV. Observations of the error term are uncorrelated with each other (no serial 

correlation) 

V. The error term has a constant variance (no heteroskedasticity) 

VI. No explanatory variable is a perfect linear function of any other explanatory 

variable(s) (no perfect multicollinearity) 

VII. The error term is normally distributed (this assumption is optional but usually is 

invoked) 

 

The usage of Ordinary Least Square (OLS) is one of the easiest techniques to use for 

estimation. There exist other techniques that could also be used for estimating the 

coefficients, but they are often more complicated. OLS is a great alternative as long as an 

assumption that the regression model is linear can be made. If the assumption of linearity 

can be made the logic behind OLS; to reduce the sum of the squared residuals, makes a 

lot of sense and can be seen as convenient (Studenmund, 2014, p. 37-38). In order for 

OLS to be a reliable way of estimating the coefficients additional assumptions has to 

preferably be met. The assumptions will in short be explained in this chapter and in 

chapter six we will explain if and how the assumptions are fulfilled in this study. 

 

5.4.1 Linearity (I) 

The first (I) assumption of OLS is “The regression model is linear, is correctly specified, 

and has an additive error term” (Studenmund, 2014, p. 98). Regarding the assumption 

about linearity of the model there are different methods used to test this. Linearity of a 

regression model means that there needs to be a linear relationship between the dependent 

and independent variables. If such a relationship is present the two variables also have at 

least some correlation with each other (Hair et al., 2010, p. 76). According to Hair et al. 

(2010, p. 76), this can be tested by viewing scatterplots between the dependent and each 

independent variable. In these scatterplots the idea observes if there are any linear 

relations, but also non-linear relations or patterns that can be examined. A non-linear 

relation can in some cases be fixed by transforming the variables in different ways (Hair 

et al., 2010, p. 86). Linearity can also be examined through performing a simple linear 

regression between the dependent and all the independent variables separately (Hair et 

al., 2010, p. 76). For this study, scatterplots will be made, for all dependent and 
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independent variables to identify linearity or non-linearity and the correlation between 

these (see 6.4 and 6.4.1). To correct any non-linearity that might occur transforming the 

variables will most likely be the solution (Hair et al., 2010, p.76).  

 

5.4.2 Zero Population Mean (II) 

Regarding assumption two (II), “The error term has a zero population mean” 

Studenmund (2014, p. 98-99) states that this can be compensated for in two ways. First, 

larger sample sizes tend to have less problems fulfilling this assumption. Secondly, if the 

sample is not big enough adding a constant (𝛽0) the same size as the difference between 

the error term mean and 0, will make the mean 0. Since the statistical program that will 

be used throughout the analysis, Stata, will automatically include a constant (𝛽0) when 

performing a regression analysis this assumption will be fulfilled.  

 

5.4.3 Correlation of Error Term (III) 

Assumption number three (III) says that “All explanatory variables are uncorrelated with 

the error term” (Studenmund, 2014, p. 98). This is one assumption that has the increased 

risk to be challenged when one important independent variable is excluded from the 

model. Studenmund (2014, p. 101) states that this is because omitted variables' effect on 

the dependent variable will be reflected in the error term. An omitted variable is when the 

researcher does not incorporate important (independent) variables that should be included 

in the model (Studenmund, 2014, p. 178). It is quite common that an omitted variable has 

some correlation with at least one of the included independent variables. This will lead to 

the error term being correlated with at least one of the independent variables. The problem 

with this is that an OLS analysis will assume that the effect of the omitted variable will 

originate from the correlated independent variable. This might result in the estimated 

coefficient of the independent variable being falsely larger or smaller (bias) 

(Studenmund, 2014, p. 101). To reduce the chance of violating this assumption we have 

reviewed previous similar research and selected similar variables to decrease the risk of 

the violation of this assumption. Additionally, a Ramsey RESET ovtest will be 

performed. This tests whether any of the variables already included in the model should 

have an exponential function, either 𝑥2, 𝑥3or 𝑥4 (Baum, 2006, p. 123).   

 

5.4.4 Autocorrelation (IV) 

The OLS assumption number four (IV) states that; “Observations of the error term are 

uncorrelated with each other (no serial correlation)” (Studenmund, 2014, p. 98). No 

serial correlation between the observations of the error term (also known as 

autocorrelation) means that each of the different observations should be independent from 

each other and that the error term cannot be predicted (Dougherty, 2007, p. 70). 

Dougherty (2007, p. 354) states that problems with autocorrelation will make OLS less 

efficient and the standard errors become higher and less accurate. Autocorrelation is most 

common in time series data and can often be caused by omitted variables. Previous 

research shows that at least one of the dependent variables in this study, volatility, often 

is serial correlated (see 3.6.1). Volatility is serial correlated across time, therefore a so-

called dummy variable that represents the different years is added (see 5.5.3). This 

separates the observations and lessens the problem (Wooldridge, 2009, p. 354). 

Additionally, there is a command in Stata that will reduce an eventual problem with 

autocorrelation (in 6.5). 
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5.4.5 Heteroscedasticity (V) 

The fifth (V) assumption concludes that “The error term has a constant variance (no 

heteroskedasticity)” (Studenmund, 2014, p. 98). The variance of the error term needs to 

be evenly distributed and not vary across the 𝑦𝑖-values. If they are not continuous the 

model has a problem with so-called heteroscedasticity (Studenmund, 2014, p. 102). 

Problems with heteroscedasticity will make OLS estimation of the coefficient less certain, 

since it might cause several estimations of the coefficients to result in the same value of 

the squared residuals. Secondly it will cause the standard errors to be false, consequently 

making the estimators of whether or not a coefficient is significantly false (Dougherty, 

2007, p. 227). This could lead to drawing false conclusions from the regression analysis. 

To reduce the chance of heteroscedasticity for this study a command in Stata will be used 

(see 6.5). 

 

5.4.6 Multicollinearity (VI) 

The sixth (VI) assumption is “No explanatory variable is a perfect linear function of any 

other explanatory variable(s) (no perfect multicollinearity)” (Studenmund, 2014, p. 98). 

Problems with multicollinearity occur when two or more independent variables have a 

linear relation with each other (Studenmund, 2014, p. 103). The most common cause of 

this is the inclusion of irrelevant variables, which are variables that are included in the 

regressions model when they should not (Studenmund et al. 2014, p. 186). These are the 

opposite of the previously mentioned (in assumption III and IV) omitted variables. The 

effect of multicollinearity is an increase in the standard errors, which causes difficulty in 

proving the estimated coefficients are significant and a decrease in 𝑅 2. Therefore, one 

needs to be cautious and do proper research when deciding which variables to include 

(Hair et. al., 2010, p. 202). To decrease the risk of including irrelevant variables we have 

reviewed and selected independent variables previous studies similar to this subject has 

used. But this does not guarantee that the regression model will not include irrelevant 

variables. To examine the presence of multicollinearity in the regression models of this 

study both a scatterplot matrix and a correlation matrix between the independent variables 

will be examined. Additionally, a VIF-test will be performed, which is recommended by 

Hair et. al. (2010, p. 200-201) (in 6.4.3 and 6.5). 

 

5.4.7 Normal Distribution (VII) 

The seventh (VII) assumption in OLS states that “The error term is normally distributed 

(this assumption is optional but usually is invoked)” (Studenmund, 2014, p. 98). This 

assumption says that the error term should preferably be normally distributed, it is not 

necessary for this assumption to be fulfilled (Studenmund, 2014, p. 104). Therefore, this 

has not been addressed.  

 

5.5 Regression Models  

The regression model used for this study is following:  

 

𝑅𝐼𝑆𝐾𝑖𝑡 = 𝛽0 + 𝛽1𝐸𝑆𝐺𝑖𝑡 + 𝛽2𝑆𝐼𝑍𝐸𝑖𝑡 + 𝛽3𝐿𝐸𝑉𝑖𝑡 + 𝛽4𝑅𝑂𝐴𝑖𝑡 + 𝛽5𝑃𝐵𝑖𝑡 + 𝛽6𝐺𝑅𝑂𝑊𝑖𝑡 

+𝛽7𝐿𝐼𝑄𝑖𝑡 + 𝛽8𝐷𝐼𝑉𝑃𝑖𝑡 + 𝛽𝑑1𝐼𝑁𝐷𝑑1𝑖 + 𝛽𝑑2𝑌𝐸𝐴𝑅𝑑2𝑖 

                                (9) 

 

In total, six regression models will be tested. First three separate regression models for 

each of the three risks; Total Risk, defined as Volatility (VOL), Systematic Risk, defined 

as Beta (BETA) and Idiosyncratic Risk, defined as Idiosyncratic Volatility (IDVOL). 

Each of the three types of risks will be tested against the either ESG or the three individual 
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pillars; Environmental (ENV), Social (SOC) and Governance (GOV), resulting in six 

final regression models. Additionally, the same control variables will be included in all 

models. The variables selected for the regression models are presented in Table 4. These 

variables will be further presented in the following parts; dependent variables (in 5.5.1), 

independent variables (in 5.5.2) and control variables (in 5.5.3). 

 

Table 4: Explanation of Variables 

Variable  Explanation 

𝑅𝐼𝑆𝐾𝑖𝑡 Total Risk (Volatility), Systematic Risk (Beta) or Idiosyncratic Risk 

(Idiosyncratic Volatility) calculated from monthly return index (which is 

annualized by multiplying these with the square root of 12) 

𝐸𝑆𝐺𝑖𝑡 ESG-ranking or Environment pillar, Social pillar and Governance pillar 

obtained from ASSET4 

𝑆𝐼𝑍𝐸𝑖𝑡  Size of company measured as the Total Assets in thousands SEK 

𝐿𝐸𝑉𝑖𝑡 Leverage of company measured as the long-term debt to total assets (%) 

𝑅𝑂𝐴𝑖𝑡 Profit of company measured with ROA, net income to total assets (%) 

𝑃𝐵𝑖𝑡 Price-to-book value of company measured as market price divided by 

book value per share 

𝐺𝑅𝑂𝑊𝑖𝑡 Growth value of company measured as current years assets to last year’s 

total assets (%) 

𝐿𝐼𝑄𝑖𝑡 Liquidity for company measured as current total asset to current total 

liabilities 

𝐷𝐼𝑉𝑃𝑖𝑡 Dividend Payout for company measured as dividend per share to earnings 

per share (%) 

𝐼𝑁𝐷𝑑1𝑖 Industry as a dummy variable 

𝑌𝐸𝐴𝑅𝑑2𝑖 Year as a dummy variable 

 

5.5.1 Dependent Variables (Response Variable) 

In a regression model, the dependent variable is the variable that the hypotheses are based 

upon, in other words the variable to which relationship to other variables will be tested 

(Dougherty, 2007, p. 43). The dependent variables for this study are risk; Total Risk 

(Volatility), Systematic Risk (Beta) and Idiosyncratic Risk. The aim is therefore to find 

out if risk has a relation to the dependent variables of this study. 

 

All the risk measurements of the study will be calculated by us, the authors of this study, 

to increase our insight and understanding of them. The model for which the base of the 

calculations of the risk measurements is the single-factor model. The first factor that is 

calculated is the systematic risk (BETA). According to Bodie et. al. (2014, p. 259), the 
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single-factor model can be modified to use as a regression in order to calculate the BETA. 

This model is called the regression equation: 

 
𝑅𝑖(𝑡) = 𝛼𝑖 + 𝛽𝑖𝑅𝑀(𝑡) + 𝑒𝑖(𝑡) 

                      (10) 

Where: 

𝑅𝑖(𝑡) = Excess return of security i at time t 

𝛼𝑖= Expected excess return of security when the market excess return is zero 

𝑅𝑀(𝑡) = Excess return of market index at time t 

𝑒𝑖(𝑡) = Unexpected return of security i at time t 

 

In order to calculate 𝑅𝑖(𝑡), (𝑟𝑡) needs to be calculated first. According to Bodie et. al. 

(2014, p. 438), 𝑟𝑡 is calculated as (𝑃𝑡-𝑃𝑡−1 + 𝑑𝑡)/𝑃𝑡−1. However, Thomson Reuters 

database contains a return index 𝑅𝐼𝑡 which is more convenient to use. In difference to the 

calculation mentioned in Bodie et. al. (2014, p. 438) RI assumes that dividends are 

reinvested by including both the price, dividend yield and additional factors in the 

calculation (Appendix 2). According to the Thomson Reuters definition, of RI it 

“[...]shows a theoretical growth in value of a share holding over a specified period, 

assuming that dividends are re-invested to purchase additional units of an equity or unit 

trust at the closing price applicable on the ex-dividend date”. Therefore, in addition to 

using RI will be convenient, 𝑟𝑡 will be calculated using the Thomson Reuters RI. The 

formula below will explain how 𝑟𝑡will be calculated:  

 

𝑟𝑡 =
𝑃𝑡 − 𝑃𝑡−1 + 𝑑𝑡

𝑃𝑡−1
=  

𝑅𝑖𝑡 − 𝑅𝑖𝑡−1

𝑅𝑖𝑡−1
 

                        (11) 

Where: 

𝑃𝑡= Price of security at time t                              𝑅𝑖𝑡= Return index at time t 

𝑃𝑡−1= Price of security at time t-1         𝑅𝑖𝑡−1= Return index at time t-1 

𝑑𝑡= Dividend at time t 

 

𝑅𝑖(𝑡) are then calculated through 𝑅𝑖=𝑟𝑡- 𝑟𝑓, where 𝑟𝑓 is the risk-free rate. 𝑅𝑀is calculated 

in a similar fashion, with 𝑅𝑀=𝑟𝑀- 𝑟𝑓. 𝑟𝑀is calculated in the same way as 𝑟𝑡, but with a 

return index representing the market. Through a regression analysis using equation (10) 

the BETA, 𝛽𝑖, is then found (Bodie et. al., 2014, p. 259). 

 

In order to calculate the risk factors for total risk and idiosyncratic risk it is possible to 

use equation 3 (𝜎𝑖
2 = 𝛽𝑖

2𝜎𝑚
2 + 𝜎2(𝑒𝑖), mentioned in 3.5), which is derived from the 

single-factor model (Bodie et. al., 2014, p. 259). The second risk factor, total risk (VOL) 

is represented by 𝜎𝑖. This is simply calculated by the standard deviation (otherwise known 

as the volatility) of 𝑟𝑡over a specific time period. In this study the time period will be one 

year, with data gathered for each month. Thereby generating a measurement of the total 

risk as the standard deviation of monthly returns, that is then annualized by multiplying 

it with the square root of 12. In order to determine the final risk factor; idiosyncratic risk 

(IDVOL) first, 𝛽𝑖𝜎𝑚  is calculated though BETA multiplied by the standard deviation of 

𝑟𝑀. Following this, IDVOL can be calculated through equation (3) by 𝜎(𝑒𝑖 ) =

 √(𝛽𝑖
2𝜎𝑚

2 − 𝜎𝑖
2 ). Calculating VOL and IDVOL from the same return will most likely 

cause the risk variables to be strongly correlated. However, since none of them will be 

included in the same regression analysis this will not matter. 
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5.5.2 Independent Variables (Predictor Variables) 

The relationship this study intends to investigate is the one between risk and a company's 

ESG-rating. Since the dependent variable is the risk factors, naturally the CSR 

measurement will be the main independent variables. As previously mentioned the 

measurement for a company's CSR will be their ESG-score. The ESG-scores and the three 

pillars (Environment (ENV), Social (SOC) and Governance (GOV)) will be obtained 

from Thomson Reuters database and will therefore need no further calculation. All of 

these four scores are a ranking between companies and can be obtained either as a 

numerical score between 0% to 100% or a graded score between D- to A+ (Refinitiv, 

2020, p. 2020). Which categories are included in these scores has already shortly been 

explained in 3.8. To gain further understanding of the score a brief explanation of how 

Thomson Reuters calculates them will follow. 

 

ESG Score 

Environmental Pillar Social Pillar Governance Pillar 

10 ESG Category Scores 

• Resource use 

• Emissions 

• Innovations 

• Workforce 

• Human rights 

• Community 

• Product responsibility 

• Management 

• Shareholders 

• CSR strategy 

186 data points 

450+ data points 

Figure 4: Thomson Reuters ESG-scores Methodology  

 

Thomson Reuter´s Refinitiv gathers over 450 different data points relating to the ESG-

scores (2020, p. 6). These are both numerical and categorical data. The numerical data is 

ranked compared to other companies in the same industry and scored based on this 

ranking. The categorical data is quantified by scoring them either with a 1 or 0, a 1 if the 

particular answer is in a positive direction towards sustainability, and a 0 if the answer is 

negative or cannot be found (Refinitiv, 2020, p. 9). All 450+ data points are not relevant 

to all industries, therefore Refinitiv selects 186 categories (data points) in each industry 

and bases the 10 category scores on these (Refinitiv, 2020, p. 6). The rankings of the total 

ESG-score and its three pillars are based on a set of these category scores, which ones are 

specified in Figure 4. Depending on the industry the weights of the ESG category scores 

differ within the environmental and social pillars, while the weights within the 

governance score remains the same. These are then either separately calculated to find 

the individual pillars ranking or combined into the overall ESG-score.  

 

5.5.3 Control Variables  

When deciding which variables will be best suited for a regression model it is beneficial 

to examine previous research to create a good overview of which once will be essential 

for a specific study (Andersson et. al., 2007, p. 111). Not including all relevant 

independent variables will cause the regression model to have omitted variables 

(Studenmund, 2014, p. 178). This can cause problems with fulfilling the OLS 

assumptions (III) and (IV), as mentioned in 5.4.3-4). This study’s choice of control 
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variables was mainly examined and inspired by nine previous studies; Attig et al. (2013), 

Bouslah et al. (2013), Breuer et al. (2018), Chang et al. (2014), Chen et al. (2009), El 

Ghoul et al. (2011), Jo & Na (2012), Salama et al. (2011) and Sassen et al. (2016). As 

inspiration we have viewed another student thesis by Holm & Snickert (2017, p. 32-34) 

similar to this study to be inspired by the choice of control variables. The decision to 

include some of these control variables are used because in theory these variables should 

determine different types of risk. The definitions and calculations of the control variables 

selected are based upon Thomson Reuters Definitions, since they will be obtained from 

the database (Appendix 2).  

 

As previously stated, a regression analysis examines relationships between quantitative 

data. However, one of the variables, industry (IND), that will be included as control 

variables are qualitative. As stated in 5.4.4 adding a variable for year (YEAR) in order to 

separate the years and minimize problems with autocorrelation will also be done. Even 

though years are quantitative, in this case it is categorical data and can therefore be treated 

the same way as the data for IND. These can still be included by transforming these into 

so-called dummy variables and making them into appropriate quantitative variables, 

which can be done in a few different ways (Hair et. al., 2006, p. 96; Hair et al., 2010, p. 

86-87). One of the most common approaches of constructing dummy variables is to create 

new variables for each of the different qualitative responses (minus one), that is only able 

to acquire the value 0 or 1. For example, if there are three different responses two 

variables are created𝑥1and 𝑥2. If 𝑥1is true for the specific observation a it will take on the 

value 1 and 𝑥2will be 0 and the opposite if 𝑥2is true. In the case were the third response i 

true both 𝑥1and 𝑥2will be valued at 0 (Hair et. al., 2006, p. 198-199). 

  

Size of company (SIZE). All of the main studies examined and used for inspiration 

included some kind of size variable of the company as a control variable in their 

regression model. Beaver et al. (1970, p. 662) says that it is generally concluded that firm 

size is correlated with risk. They state that in relation to the variance of the returns; “In 

fact, if the asset returns are independent, the variance will decrease in direct proportion 

to the difference in asset size.” (Beaver et al., 1970, p. 662). Additionally, Kumari et al. 

(2017, p. 183) concluded that IDVOL had a relationship with some firm-specific 

characteristics; one of these being firm size (stated in 3.6.3). According to Fama & French 

(1992, p. 432), the size of a company is positively related to the risk variable Beta. Since 

this study aims to examine risk it should be included as a control variable in the regression 

model. As for the specifics, the size of the company as the total assets in thousands SEK. 

We will keep in mind through the analysis of the data that in the majority of previous 

studies the size of the company has been in its natural logarithmic form. This way of 

measuring company size has been used by Attig et al. (2013, p. 689), Chang et al. (2014, 

p. 218), El Ghoul et al. (2011, p. 2393), Jo & Na (2012, p. 446) and Sassen et al. (2016, 

p. 880). Therefore, the variable will most likely be transformed into this form. 

 

Leverage (LEV). Another variable that has been included in the majority of the main 

studies is a measure of capital structure in the form of a leverage-ratio. Previous studies 

suggest that leverage influences all three of the risk measurements. Black (1976, cited in 

Nelson, 1996, p. 4) and Mandelker & Rhee (1984, p. 52), concluded that leverage has a 

positive correlation with volatility and systematic risk respectively (mentioned in 3.6.1-

2). Luo & Bhattacharya (2009, p. 200), states that idiosyncratic risk has a positive relation 

to leverage, due to a higher amount of leverage, might have a negative effect on the firm's 

cash flow, since their interest payment will be higher. The previous study that used 
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leverage as a control variable was Attig et al. (2013, p. 689), El Ghoul et al. (2011, p. 

2393), Sassen et al. (2016, p. 881), Jo & Na (2012, p. 446), Chang et al. (2014, p. 216), 

Salama et al. (2011, p. 198), Bouslah et al. (2011, p. 1265) and Breuer et al. (2018, p. 46). 

Consequently, the variable LEV is included. The leverage-ratio is calculated as the total 

long-term debt divided by the company’s total assets. A high leverage ratio has been 

proven to increase the risk of potential losses (Horcher, 2005, p. 208), and will therefore 

be included in the regression model. For this study the capital structure of company (LEV) 

also referred to leverage is defined by Thomson Reuters as:  

 

𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒 =  
(𝐿𝑜𝑛𝑔 𝑇𝑒𝑟𝑚 𝐷𝑒𝑏𝑡 + 𝑆ℎ𝑜𝑟𝑡 𝑇𝑒𝑟𝑚 𝐷𝑒𝑏𝑡 & 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑃𝑜𝑟𝑝𝑜𝑟𝑡𝑖𝑜𝑛 𝑜𝑓 𝐿𝑜𝑛𝑔 𝑇𝑒𝑟𝑚 𝐷𝑒𝑏𝑡)

(𝑇𝑜𝑡𝑎𝑙 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 + 𝑆ℎ𝑜𝑟𝑡 𝑇𝑒𝑟𝑚 𝐷𝑒𝑏𝑡 & 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑃𝑜𝑟𝑡𝑖𝑜𝑛 𝑜𝑓 𝐿𝑜𝑛𝑔 𝑇𝑒𝑟𝑚 𝐷𝑒𝑏𝑡)
∗ 100 

 

                     (12) 

 

Return-On-Assets (ROA). A measure of profitability should be included, since 

profitability should be correlated with risk (see 3.6). When investors compare companies 

one of the main factors examined is profitability. Having a desirable profitability would 

indicate that the company's finances are sustainable in the long run and therefore lower 

risk (Bodie et. al., 2011, p. 491). A convenient and efficient way of measuring 

profitability if the return on assets, or ROA. In the majority of previous studies that 

included profitability ROA has been used as the measurement, but the calculations of this 

differs slightly. Either the company's net income (Chang et al., 2014, p. 218), pretax 

income (Sassen et al., 2016, p. 880) or the operating income before depreciation (Jo & 

Na, 2012, p. 446) divided by the total assets has been used. In this study ROA is retrieved 

from Thomson Reuters and is calculated as:  
 
𝑅𝑒𝑡𝑢𝑟𝑛 − 𝑜𝑛 − 𝐴𝑠𝑠𝑒𝑡𝑠

=  
(𝑁𝑒𝑡 𝐼𝑛𝑐𝑜𝑚𝑒 − 𝐵𝑜𝑡𝑡𝑜𝑚 𝐿𝑖𝑛𝑒 + ((𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝐸𝑥𝑝𝑒𝑛𝑠𝑒 𝑜𝑛 𝐷𝑒𝑏𝑡 − 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝐶𝑎𝑝𝑖𝑡𝑎𝑙𝑖𝑧𝑒𝑑 ∗ (1 − 𝑇𝑎𝑥 − 𝑅𝑎𝑡𝑒)))

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑜𝑓 𝐿𝑎𝑠𝑡 𝑌𝑒𝑎𝑟′𝑠 𝑎𝑛𝑑 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑌𝑒𝑎𝑟′𝑠 𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 ∗ 100
 

    

                      (13) 

 

Price-to-Book Value (PB). Both Kumari et al. (2017, p. 183) and Luo & Bhattacharya 

(2009, p. 200) stated that IDVOL is affected by a company’s book-to-market ratio. A 

Book-to-Market value measures a company's market value divided by the book value. 

Some of the previous studies have selected to measure either Market-to-Book value and 

Book-to-market ratio. El Ghoul et al., (2011, p. 881) and Bouslah et al., (2013, p. 1263) 

uses Book-to-Market value as their measure for one control variables. Whereas Sassen et 

al. (2016, p. 881) and Jo & Na (2012, p. 446) use Market-to-Book value as their control 

variable. The previous research has also either used the value of common equity or for 

assets when calculating this value. For this study this value will be referred to as Price-

to-Book value and is a Book-to-Market value. The variable is calculating by Thomson 

Reuters as:  

𝑃𝑟𝑖𝑐𝑒 − 𝑡𝑜 − 𝐵𝑜𝑜𝑘 𝑉𝑎𝑙𝑢𝑒 =  
𝑀𝑎𝑟𝑘𝑒𝑡 𝑃𝑟𝑖𝑐𝑒 − 𝑌𝑒𝑎𝑟 𝐸𝑛𝑑

𝐵𝑜𝑜𝑘 𝑉𝑎𝑙𝑢𝑒 𝑃𝑒𝑟 𝑆ℎ𝑎𝑟𝑒
 

                         (14) 

 

Growth (𝐺𝑅𝑂𝑊𝑖𝑡). Another control variable that is commonly included in previous 

studies is a measure that explains the growth of the company. According to Beaver et al. 

(1970, p. 660) growth has a positive correlation to risk in mainly two ways. First, high 

growth can stem from abnormally high earnings. One can assume that abnormally high 

earnings cannot last, since competitors on the market would aim to obtain parts of such a 
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lucrative market share. This makes abnormally high earnings, and thereby high growth, 

volatile (Beaver et al., 1970, p. 660-661). Secondly, high growth might be an indicator of 

low payouts, and low payouts has been proven to be riskier (Beaver et al., 1970, p. 661). 

Growth can be measured differently depending on what is trying to be measured. Salama 

et al. (2011, p. 198) used the growth variable as the log of growth in the assets. El Ghoul 

et al. (2012, p. 2401) uses the long-term growth forecast as their measures. Bouslah et al. 

(2013, p. 1265) defined growth as the expected growth in earnings and Jo & Na (2012, p. 

446) defined it as sales growth rate. The growth measures are used differently in all 

previous research. For this study the growth is based upon Thomson Reuters and defined 

as equations 15 and 16. Therefore measuring a company’s growth by the percentage 

difference in assets between the one year’s assets compared to the previous years.  
 

𝐺𝑟𝑜𝑤𝑡ℎ𝐴𝑙𝑙 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑖𝑒𝑠 =  
𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑌𝑒𝑎𝑟′𝑠 𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠

𝐿𝑎𝑠𝑡 𝑌𝑒𝑎𝑟′𝑠 𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 − 1
∗ 100 

                            (15) 

   

 

𝐺𝑟𝑜𝑤𝑡ℎ𝐵𝑎𝑛𝑘𝑠 =
((𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑌𝑒𝑎𝑟′𝑠 𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 − 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑌𝑒𝑎𝑟′𝑠 𝐶𝑢𝑠𝑡𝑜𝑚𝑒𝑟 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠 𝑜𝑛 𝐴𝑐𝑐𝑒𝑝𝑡𝑎𝑛𝑐𝑒𝑠) 

(𝐿𝑎𝑠𝑡 𝑌𝑒𝑎𝑟′𝑠 𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 − 𝐿𝑎𝑠𝑡 𝑌𝑒𝑎𝑟′𝑠 𝐶𝑢𝑠𝑡𝑜𝑚𝑒𝑟 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑒𝑠 𝑜𝑛 𝐴𝑐𝑐𝑒𝑝𝑡𝑎𝑛𝑐𝑒) − 1)
∗ 100 

                                     (16) 

 

Liquidity (𝐿𝐼𝑄𝑖𝑡). Since highly liquid assets are considered to be of low risk, and in some 

cases almost risk free, having more liquid assets should lower a firm's risk (Beaver et al., 

1970, p. 662). However, Beaver et al. (1970, p. 662) argues that the riskiness with 

liquidity is better compared through the amount of non-current assets. The previous 

studies by Chen et al., (2009, p. 279), Salama et al., (2011, p. 198), Bouslah et al. (2013, 

p. 1265) and Sassen et al., (2016, p. 881) all used liquidity as one of their control variables. 

The previous studies by Bouslah et al. (2013, p. 1263) and Sassen et al. (2016, p. 880) 

use the stock market liquidity as their measure of the variable. In contrast, Salama et al. 

(2011, p. 198) are using the total current assets divided by the total current liabilities. 

Abdelghany (2005, cited in Salama et al. 2011, p. 198) argues that the current ratio is one 

of the common ways of measuring the liquidity variable. The measure used for liquidity 

by Salama et al. (2011) is the same as we are using for this study. Horcher (2005, p. 44) 

indicates that price volatility has some association with liquidity, since it is a common 

factor used when measuring for liquidity risk. In this study liquidity will be as the current 

ratio. Thomson Reuters calculates this as: 
 

𝐿𝑖𝑞𝑢𝑖𝑑𝑖𝑡𝑦 =  
𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐴𝑠𝑠𝑒𝑡𝑠 − 𝑇𝑜𝑡𝑎𝑙 

𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠 − 𝑇𝑜𝑡𝑎𝑙
 

                          (17) 

 

Dividend payout (𝐷𝐼𝑉𝑃𝑖𝑡). The variable dividend payout is referring to dividends that have 

been paid out. Beaver et al (1970, p. 660) indicates that firms that have a lower payout 

ratio compared to firms with high payout ratios, are riskier. They argue that dividend 

payout ratio can be associated with how managers perceive the uncertainty of the earnings 

of the firm. Therefore, this will be associated with higher risk. Many of the previous 

studies have used this control variable. Sassen et al. (2016, p. 882), Jo & Na (2012, p. 

446) and Salama et al. (2011, p. 200) have included dividend payout in their study as one 

of their control variables. Additionally, Luo & Bhattacharya (2009, p. 200) says that 

dividend payout-ratio is one of the firm specific characteristics that affects idiosyncratic 

risk. Thomson Reuters calculate this dividend payout ratio as follows: 
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𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑 𝑃𝑎𝑦𝑜𝑢𝑡 =  
𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑𝑠 𝑃𝑒𝑟 𝑆ℎ𝑎𝑟𝑒

𝐸𝑎𝑟𝑛𝑖𝑛𝑔𝑠 𝑃𝑒𝑟 𝑆ℎ𝑎𝑟𝑒
∗ 100 

                         (18) 

 

Industry dummy (𝐼𝑁𝐷𝑑1𝑖). According to Horcher (2005, p. 133), high price volatility is 

common in the energy industry, indicating that volatility might differ between industries. 

Some of the previous research that has been reviewed has included an industry dummy 

variable. Salama et al., (2011, p. 200), Jo & Na (2012, p. 446), Chang et al. (2014, p. 

216), Sassen et al. (2016, p. 897) and Breuer et al. (2018, p. 38) have all included an 

Industry variable. Sassen et al. (2016, p. 897) concluded that there was some correlation 

between BETA and IND, indicating that this variable should be included. Breuer et al. 

(2018, p. 40) states that adding an industry dummy variable accounts for “differences in 

asset structure, accounting practices, government regulation, and competitiveness” 

between the different industries. Therefore, this study will use this variable as one of the 

dummy variables. The categories of the industries are the Thomson Reuters Business 

Classifications (Refinitiv, n.d.), and can be seen in Table 5.   

 

Table 5: Thomson Reuters Business Classifications 

Thomson Reuters Business Classifications 

50  Energy 

51   Basic materials 

52   Industrials 

53   Consumer Cyclicals 

54   Consumer Non-Cyclicals 

55   Financials 

56 Healthcare 

57  Technology 

58  Telecommunication Services 

59   Utilities  

 

Year dummy (𝑌𝐸𝐴𝑅𝑑2𝑖). As stated in 5.4.4, Wooldridge (2009, p. 354), suggests that 

including a year dummy can possibly reduce problems with autocorrelation. Including a 

year dummy variable will also, according to Studenmund (2017, p. 477) reduce the effect 

of omitted variables that change over time. Therefore, a dummy variable will be included. 

In addition, the previous studies Salama et al., (2011, p. 200), Chang et al. (2014, p. 216), 

Breuer et al. (2018, p. 38) and Sassen et al., (2016, p. 881) have included this dummy 

variable.  
 

5.6 Statistical Error Types 

When performing almost any type of statistical analysis it is crucial to take the statistical 

error types into consideration. The statistical errors types can occur when either rejecting 
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or accepting the null hypothesis based on the empirical evidence found through a 

statistical analysis performed on a sample (Dougherty, 2007, p. 99). The two errors that 

are most likely to occur are type I and type II. These two types of errors occur when the 

sample data does not correctly reflect the population. As Figure 5 indicates, when falsely 

rejecting the null hypothesis when it is in fact true will result in a type I error (Hair et al. 

2010, p. 9; Studenmund, 2014, p. 130). This would falsely indicate that for example two 

variables have a relationship when they do not (Dougherty, 2007, p. 99). The risk of type 

I error occurring becomes greater if the significance level is lower since it requires less 

empirical evidence for rejecting the null hypothesis (Hair et al. 2010, p. 9). The 

significance level represents what level of statistical evidence the researcher deems 

necessary to reject a null hypothesis in favor of the alternative hypothesis. In a regression 

analysis the significance level of example 1% will mean that there is an only 1% risk that 

the coefficient equals 0 when the result of the analysis concludes that it is not (Hair et al., 

2010, p. 160). Type II error occurs when the reverse of type I error happens, in other 

words when the null hypothesis is accepted when it is in fact false (Hair et al. 2010, p. 9; 

Moore et. al., 2016, p. 347). This would for example mean that no empirical evidence is 

found supporting a relationship between two variables, when such a relationship actually 

exists in the population. In order to prevent a type II error a higher significance level is 

needed. As previously stated; in order to prevent a type I error a lower significance level 

is recommended. Therefore, a significance level that is low enough to prevent type I 

errors, but at the same time being high enough to avoid type II errors, needs to be chosen 

(Moore et. al., 2016, p. 350). 

 

 
Figure 5: Two Types of Error in Testing Hypotheses (Moore et al., 2016, p. 347). 

 

A type I error in this study would mean that a relationship between ESG and the 

environment, social and/or governance factor and either of the three risk factors would 

falsely be found significant. Therefore, a false conclusion would be drawn, and the report 

would be highly misleading. If no significant empirical evidence would be found between 

the ESG-factors and the risk-factors when such a relationship exists in the population 

would mean the occurrence of a type II error. 

 

In order to prevent the two statistical error types, the three significance levels will be 

used. This is in line with plenty of previous studies within the subject, such as Sassen et 

al. (2016, p. 889), Bouslah et al. (2013, p. 1267) Salama et al. (2011, p. 201), El Ghoul et 
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al. (2011, p. 2396), Chang et al. (2014, p. 225) and Jo & Na (2012, p. 449) are some of 

the previous studies that have used the significant levels of; 1%, 5% and 10%. Since the 

statistical program is able to simultaneously calculate all three significance levels it is not 

more time consuming to use all three levels either. 

 

5.7 Statistical Errors 

In statistics there is always a risk of statistical errors and uncertainty and therefore it is of 

great importance to be aware of reliability and validity of the study (Djurfeldt et al., 2018, 

p. 104-105). Reliability is indicating that the measurement of the study is trustworthy 

while validity is referring to if the measurement of the study really measures what is 

intended to measure (Bryman & Bell, 2017, p. 174-175). In this case the study's 

population is as mentioned all Swedish companies and the sample is Swedish companies 

that have an ESG-rating available in Thomson Reuters Eikon.  

 

There is always risk of a sampling error. A sampling error occurs when the sample taken 

for the study does not reflect the population (Djurfeldt et al., 2018, p. 113). In this case 

the sample will consist of all ESG-rated, Swedish companies that exist in the database 

Eikon. Because the study intends to investigate the relationship between Swedish ESG-

rated firms and risk we believe that the companies that are in the database will be 

sufficient. However, there is a small chance for sampling error since it is impossible to 

know whether the sample will reflect the population. One assumption could be that 

companies that would have a lower ESG-score would prefer not to be rated at all and are 

therefore not included in the data. This indicates that the true basis of the ESG-scores 

might not be reflected in the data used for this study, or that companies with a certain risk 

profile that leads to lower ESG-scores is excluded. Of course, this is only speculation 

from us and the data used might as well reflect the population perfectly. We do believe 

that the sample will be sufficient and random enough to be able to assume of the 

population.  

 

Another statistical error that can occur is non-sampling error which can be divided into 

different types of error; some examples of these are coverage error, non-completion, 

measuring error and processing error (Dahmström, 2011, p. 353-374). Coverage error is 

something that occurs when the entire target population of the study is not examined. 

There are two types of coverage error; over-coverage and under-coverage error. Over-

coverage is when the data sample includes additional observations beyond the total 

population, and under-coverage is when the sample does not include all of the total 

population (Dahmström, 2011, p. 353-354). In this study it is Swedish ESG-rated firms 

that will be included, and the target population is Swedish companies. Since not all 

Swedish companies have a rated ESG-score in Thomson Reuters database the entire target 

population cannot be included. Therefore, in this study there is an under-coverage error. 

The second error; non-completion error, occurs when collecting the data. When a 

respondent has provided a non-complete set of data or no data at all, a non-completion 

error has occurred. Since all the data is imported from a database there is little to nothing 

we can do to increase the response rate of the companies. As long as the sample is large 

enough, which we believe that it is, this will not be a problem. Regarding the measuring 

error which is described as the error occurring from the measured value and the value that 

is real (Dahmström, 2011, p. 368). For this case it is the rating of the companies by 

Thomson Reuters Eikon that has measured it. Thomson Reuters Eikon converts 

qualitative data to quantitative data which is always difficult. There will be a small chance 

for measuring error for this study because the data is collected from a database. Lastly, in 
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non-sampling error there is another problem that can occur which is called processing 

error; which is occurring after the process of handling the data (Dahmström, 2011, p. 

372). This error can occur for this study when handling the data. As for example by 

transferring the data into the statistical program Stata where the regression analysis will 

be made. We are aware of these eventual statistical errors of the study. To decrease the 

chance that these types of errors occur both of us have been present during the gathering 

and analysis of the data. This increases the chances that a possible processing error is 

discovered. Additionally, we have tried to be transparent, to show readers of this study 

where possible errors can occur. This indicates that we have attempted to include as much 

information as possible on how they handle and also in what way the data is handled.  

 

5.8 Critique of Method 

To endorse the validity and reliability of the study it is important to be critical against the 

methods. The previous studies selected have used different measures and definitions for 

the data used. These things can change and therefore it is important to have the fact that 

reliability can be challenged. As of the trustworthiness of the study (Bryman & Bell, 

2017, p. 322). A handful of companies will over the course of time go bankrupt and 

therefore stop existing on the market. Research needs to take these dead companies into 

consideration when analyzing returns on the market. Since failing companies tend to have 

no or negative returns the exclusion of these companies will lead to the overall total 

returns will be overestimated (Carhart, 1995, p. 5). Not taking these into consideration is 

called survivorship bias, also referred to survivor bias. This study takes this into 

consideration and includes companies that no longer exist on the market in the data. 

 

This study intends to investigate if there is a relationship between risk and ESG-scores of 

Swedish firms, using a regression analysis. Consequently, further information has to be 

collected. Collecting primary data would be time consuming and costly, since we would 

need to have access to company data to do so (Saunders et al., 2016, p. 316). Therefore, 

secondary data is a better alternative in this case. Using this kind of data has grown over 

the past years (Saunders et al., 2016, p. 316). Considering this, and that we have access 

to the data needed, secondary data has been used. With any kind of data (primary or 

secondary) there are different kinds of advantages and disadvantages, and therefore it is 

important to evaluate the data used (Saunders et al., 2016, p. 335). Saunders et al. (2016, 

p. 335) argues that there are some things to consider with any kind of data. First, it is 

important that the data will provide information for us to answer our specific research 

question and the purpose of the study. Another thing that the researcher needs to make 

sure that the data is accessible. We have access to the secondary data needed through 

Umeå University's Library. One thing to consider with secondary data is that it might be 

difficult to control the quality of the data (Saunders et al. (2016, p. 334). The data will be 

collected from the Thomson Reuters Eikon database. One of the reasons why we selected 

the database Thomson Reuters is because it is a well-known database as well as it is 

accessible through Umeå University Library. We know that these databases might include 

information that is wrong. In a study done by Ince & Porter (2006) data from another 

source, Center for Research in Security Prices (CSPR), was compared to the same data in 

Thomson Datastream (TDS). The study concludes that there are some issues regarding 

TDS that the researcher should be aware of (Ince & Porter, 2006, p. 479). Ince & Porter 

(2006, p. 472-473) found several issues with the return index (RI) in TDS, which is used 

as the basis of the calculations of all three risk factors. They deem the way that RI is 

calculated in TDS will in some cases produce incorrect returns calculations when these 

are calculated by dividing two sequent years. Additionally, they state that TDS rounds 
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off the RI to the nearest tenth but however the article is from over fifteen years old, and 

this seems to not be the case anymore. Other errors that might have significance to this 

study regards one of the control variables. In TDS the number of dividends equaling 0 

was higher than CSPR, indicating some inconsistencies. Ince & Porter (2006, p. 473-474) 

also found several cases of data errors. All these potential errors are taken into 

consideration when examining the data, and several errors have been found. These will 

be discussed further in chapter six. 

 

We are aware of this situation and that this database might include incorrect information. 

But regards to the accessibility and that some other previous studies as well have used 

Thomson Reuters Eikon this database seem reliable. We do not inquire about the 

reliability of the database. But because it is secondary data this would not completely 

induce full reliability, but the awareness and usage for knowledge we have tried to make 

it as reliable as they can. These previous studies that have used Thomson Reuters Eikon 

are Sassen et al. (2016) and Breuer et al. (2018). Consequently, the database for collection 

of secondary data seems valid but as mentioned it still is important to have in mind that 

it is secondary data and might include invalid information. Lastly, it is missing some 

variables that are important. Because this study is based upon collecting information from 

another database this is something to be aware of. Because of the accessibility of the 

database as well as that other previous research have used it, this is something we assume 

seems reliable.  
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6. Data  

 
 

This chapter will explain how the data is collected and processed for this study. 

Additionally, the chapter will include information about descriptive statistics and other 

important information that need to be discussed regarding the data. This chapter will 

include tests that are going to be performed to include a better regression model. Lastly, 

the final regression model will be presented. 

 

 
6.1 Data Sources  

Data is as previously mentioned collected through Thomson Reuters Eikon available at 

Umeå University Library. The choice of Thomson Reuters database was convenient since 

they have information about ESG-rated companies in Sweden and variables needed for 

the study. The license available at Umeå University Library has an included connection 

to Excel and therefore the data collection was collected in Excel with help from Thomson 

Reuters Datastream. Thomson Reuters Eikon is to our knowledge regarded as a fairly 

reliable database. In the Thomson Reuters database there is data available from different 

sources. As for the ESG-ratings; Environmental, Social and Governance pillar all 

information collected are from the source ASSET4. All other control variables for the 

study are collected from the source Worldscope in Thomson Reuters Datastream. Both 

the industry variable based on Thomson Reuters Business classification and the price data 

are collected from Datastream. Regarding ASSET4 there are two other previous studies 

which have collected information about CSR and ESG: Sassen et al. (2016) and Breuer 

et al. (2018) (as mentioned in 5.8). Sassen et al. (2016) collected their variables from 

Thomson Reuters, which included data from Worldscope and Datastream as well. Breuer 

et al. (2018) also retrieved data from Worldscope and Datastream for some of their 

variables.  

 

The data was collected with the Datastream Navigator, with a filter to only include 

Swedish ESG-rated firms. In total 145 Swedish companies for that period were selected 

(Appendix 1). Thereafter, we retrieved information from time series request in Thomson 

Reuters Database, which were available in excel from Umeå University Library, about 

the SIX return index (RI#T) for the companies. The monthly return index value for each 

company was collected. After this, the return index of the Swedish market (the Swedish 

SIX return index (AFFKAST)) was retrieved with monthly data as well.  

 

6.2 Data Collection and Processing  

As previously stated the data is retrieved from Thomson Reuters Eikon. The Datastream 

codes for the different variables will be shown in Table 6.  

 

For this collection, there are 145 companies in Sweden that are ESG-rated in the Thomson 

Reuters Eikon and these are all included in the study (Appendix 1). The survivorship bias 

of the study can occur when not included in “dead” companies. The 145 companies 

include both “dead” and “alive” companies to decrease this error. There are in total 2, 610 

firm-years observations for these companies. Variables collected from Thomson Reuters 

Eikon are shown in Table 6.   
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Table 6: Datastream Codes for Variables 

Variable Datastream code 

Price Data (used to calculate risk factors) RI#T 

ESG-Score TRESESG 

Environmental Score ENSCORE 

Social Score SOSCORE 

Corporate Governance Score CGSCORE 

Size WC02999 

Leverage WC08221 

Dividend Payout Ratio WC09504 

Liquidity WC08106 

Return on Assets WC08326 

Growth WC08621 

Price-to-Book Value WC09304 

Industry TR1 

 

As previously stated (in 5.8), it is important to have in mind that these databases might 

include information that can be incorrect. We do not inquire about the reliability of this 

database, but they acknowledge that some information might be incorrect. We have as 

previously stated found inaccurate information regarding some companies in Thomson 

Reuters Eikon. This occurred for the two companies Catena Media PLC and Kindred 

Group (Appendix 1). These two companies' total assets were reported in EUR and GBP 

respectively. Therefore, the two companies Catena Media and Kindred Group SDR were 

removed from the sample when both were in other currencies than SEK. One alternative 

could have been to change the currency, however for convenience reasons as well as lack 

of knowledge we removed these two companies. For this study the risk-free rate (𝑟𝑓) had 

to be collected. By using SDTB30D this should have given the Swedish 30-day Treasury 

Bill. But indeed, this ceased 2018 so after that year it gave wrong information. Therefore, 

we instead used the code TRSD1MT which is the Thomson Reuters Sweden 

Governments Benchmark Bid Yield 1 month.  

 

6.3 Descriptive Statistics  

Table 7 will show the summary of the descriptive statistics, in order to discover possible 

errors in the data it will be compared to previous studies. The values represented in Table 

7 are rounded off to the nearest value. Values of the risk variables VOL and IDVOL are 

expressed as 1 being equal to 100% (for example a VOL of 0.323 equals 32.3%). 

Regarding the units of the rest of the variables, these are specified in Table 4.  
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Table 7: Descriptive Statistics 

Variable Obs. Mean Median Std. Dev. Min Max Skewness Kurtosis 

VOL 1,898 0.323 0.274 0.198 0.000 2.58 3.370 23.440 

BETA 1,898 0.963 0.935 0.868 -5.810 6.56 -0.201 10.620 

IDVOL 1,893 0.264 0.221 0.179 0.018 2.56 3.780 29.598 

ESG 930 57.870 58.910 14.880 11.440 90.31 -0.311 2.578 

ENV  930 62.690 65.340 19.360 12.750 97.74 -0.286 2.130 

SOC  930 59.797 61.010 19.480 8.550 95.80 -0.240 2.160 

GOV  930 50.260 51.190 20.450 4.040 97.76 -0.066 2.090 

SIZE 2,080 8.24e+07 9838621 3.39e+08 550.00 3.07e+09 6.290 43.240 

LEV 2,062 36.280 36.820 25.750 0.000 185.53 0.615 3.990 

DIVP 1,723 35.660 36.420 27.670 0.000 100.00 0.224 2.130 

LIQ 1,717 1.990 1.520 1.820 0.140 19.64 4.320 28.560 

ROA 2,002 6.030 6.650 22.760 -608.73 153.77 -12.750 314.010 

GROW 2,002 145.750 6.900 5713.140 -89.230 255621.3 44.698 1999.260 

PB 1,895 3.240 2.150 8.390 -86.410 225.95 14.895 377.710 

 

Both of the risk factors VOL and IDVOL is similar to the previous study done by Sassen 

et al. (2016) on European companies. The risk factor VOL has a mean of 0.323 (32,3%) 

(Table 7) and a slightly lower median of 0.274, which are both similar to Sassen et al. 

(2016, p. 884) (0.3377 and 0.2934 respectively). The maximum value by Sassen et al. 

(2016, p. 884) was 3.3010 which was higher compared to this study's 2.579. The 

minimum value of 0.000, which means that the excess return are constant. Same as for 

the result of this study. The values for IDVOL for Swedish firms range from 0.018 (1.8 

%) (min) to 2.56 (256%) (max) compared to the previous study by Sassen et al. (2016, p. 

884) on European firms was also similar, with a minimum value of 0.0001 and maximum 

of 2.4260. Regarding BETA, the observable mean is 0.963 and median 0.935. As for the 

minimum and maximum value, they are -5.81 to 6.56 respectively, which is quite a wide 

range. These values are much further from the mean value compared to other studies. As 

seen in the previous study by Sassen et al. (2016, p. 884), the value was 3.0885. In the 

study by El Ghoul et al. (2011, p. 2394) the maximum mean value is 3.82, Salama et al. 

(2011, p. 199) showed a maximum value of 3.775 and Chang et al. (2014, p. 216) showed 

a maximum value 3.767. There was one study which had a high maximum value of 8.7350 

by Breuer et al. (2018, p. 37). Half of all high maximum values of this study has been 

tracked to the years 2009-2010, indicating that the high values might be due to the 

financial crisis back in 2008. Regarding the minimum value of BETA (-5.81) it is a lot 

lower than in previous studies. As for Sassen et al. (2016, p. 884) the minimum value was 

-0.4058, El Ghoul et al. (2011, p. 2394) had a minimum value of -0.16 and Salama et al. 

(2011, p. 199) had a minimum value of -0.8, which is a lot closer to 0 than the minimum 

BETA of this study. There was one previous study by Breuer et al. (2018, p. 37) that also 

had a high minimum value of -18.0090. As for this study the lowest minimum value could 

be tracked to company Hansa Biopharma (Appendix 1) for the year 2014 and 2007. 
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Another company that could be seen to have both the highest maximum value as well as 

one of the lowest minimum values was Fingerprints Cards B (Appendix 1).  

 

Compared with Sassen et al. (2016, p. 884) study of European companies, the result from 

the Swedish ESG-rated firms showed that the mean and median was slightly lower 

(57.87% vs. 61.31%, 58.91% vs 66.89%). This surprisingly indicates that Swedish 

companies have slightly lower average ESG-scores than European companies. Possible 

explanations of this is that Sassen et. al. (2016) study does not include the most recent 

years, and it uses different ESG-ratings than our study. As can be observed in Appendix 

3; Table 2, a lot of companies were added in 2018 and the mean ESG-score decreased 

with approximately 5 points. As for the ENV-score for Swedish companies the mean was 

a bit higher for European firms (62.69% vs 63.54%) but almost the same. Both the SOC 

and GOV-score are a bit lower for Swedish firms than Sassen et al. (2016, p. 884) study 

showed for European firms (59.797% vs 64.73%, 50.26% vs 55.66%). As of this 

comparison we do not indicate the result given from the descriptive statistics but as 

mentioned before, the results are strengthened by this previous research. 

 

By viewing the maximum and minimum values of the descriptive statistics possible 

extreme values can be examined. As can be observed in Table 7 the variable GROW has 

some extreme values, with a maximum value of 255621.3% (i.e. the company's total 

assets grew with 255621.3% in one year) and a mean of 145.75%. This extremely high 

observation is most likely the reason for the incredibly high standard deviation of over 

5000%. PB also has an extreme maximum value of 225.95 (i.e. the market value of the 

company is 225.95 times higher than the book value). The variable ROA has a minimum 

value of -608.73% (i.e. the company had losses of 608.73% compared to their assets), 

which is very low. The variable LIQ showed a maximum value of 19.64 (i.e. the 

company's assets are 19.64 times higher than its liabilities) which indicates a high value 

for this variable. We have been cautious about these extreme values. To examine these 

scatterplot matrices between the variables and the risk factors has been made for each 

variable. Further explanation of how to examine these will be described in 6.4.2.  

  

Additionally, descriptive statistics for each category of the dummy variables were also 

created to observe possible differences between the industries and the years (Appendix 

3). The highest mean for VOL (0.4450115) and for BETA (1.137943) is observable in 

the industry Technology. For IDVOL (0.3874863) the highest mean is in the Energy 

industry. Lowest observable means belongs to the industry Telecommunication Services 

for all risks, with VOL: 0.218431, BETA: 0.6331543, IDVOL: 0.1818439 (Appendix 3; 

Table 1), which is all approximately half of the highest means. Regarding the mean values 

of the ESG-score, it does not differ significantly between the industries, with the highest 

belonging to the industry Telecommunication Services (64.35294%) and the lowest being 

the Healthcare industry (50.71377%). The three pillars do significantly differ between the 

industries. Two interesting industries to mention are Energy and Basic materials. The 

Energy industry has the highest GOV-score (74.50591%), but two of the lowest scores in 

ENV (41.64091%) and SOC (51.91727%). Industry Basic materials is the complete 

opposite, having the lowest GOV-score (42.07%) but the highest ENV (69.5596%) and 

SOC-score (68.74554%). This is not surprising since the way of calculating the ESG-

score differs somewhat depending on the industry in order to make up for the different 

prerequisites the different industries face (Refinitiv, 2020, p. 6). Eccles et al., (2012, p. 

65), argues that different parts of the ESG dimension have a different importance 

depending on industry or as they state sector-specific basis, which might be another 
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explanation. Viewing the year-dummy the mean of the risk-factors varies across the time 

period (2002-2019). Not surprisingly, the highest means of VOL (0.5034764) and 

IDVOL (0.3843212), and one of the highest means of BETA (1.090525) was measured 

in 2009 in connection with the financial crisis. As for the lowest observable mean it is 

year 2014 for VOL (0.2489145) and IDVOL (0.2176991) and BETA (0.7678471) for 

year 2019 (Appendix 3; Table 2). However, the low BETA-value is probably not correct 

since only a fraction of the companies had published their annual reports by the date the 

data of this study was retrieved. 

 

6.4 Scatterplots  

Scatterplots matrices were made to visualize the relationship between the three dependent 

and the individual independent variables (Appendix 4; Graph 1-9). According to OLS-

assumption one (I), there needs to be a linear relationship between the dependent and 

independent variables, and this is examined in this step. Further there should be no linear 

relationship between the independent relationship, otherwise the model will have a 

problem with multicollinearity. This would result in OLS assumption six (VI) not being 

fulfilled. Additionally, the extreme values mentioned in 6.3 indicates potential outliers 

and should be observable in the scatterplots.  

 
6.4.1 Linearity 

As mentioned, one of the assumptions of OLS; Assumption one (I), indicates that the 

regression model should be linear (Studenmund, 2014, p. 98). To fulfill this assumption 

the variables in need of this, have to be transformed (Hair et al. 2010, p. 76). One of the 

most common ways of transforming the variables and fixing problems with linearity is 

by logarithm the variables. As previously stated in 5.5.3 many of the previous studies 

have transformed the variable SIZE in this fashion. A perfect linear relationship would 

mean that the observations are evenly distributed across a straight line in a scatterplot, 

but in practice linear a linear relation is often not quite as obvious (Hair et. al., 2010, p. 

39-40). From observing the scatterplots of the dependent and each independent variable, 

this variable did indeed not look linear.  To fix this problem the SIZE variable has 

therefore been changed into log form (Graph 1). After the transformation to log form, the 

assumption one (I) in OLS has been achieved. It is important to keep in mind that the 

interpretation of the coefficient in the result will differ from the rest, since it is modified 

with ln. A change of +1 unit in non-ln-variables will mean a change of the dependent 

variables with the value of the coefficient. If an independent variable is modified with ln 

the value of the coefficient will be interpreted as the change in the dependent variable 

when the modified independent variable increases with 1% (Studenmund, 2014, p. 234). 

Regarding the rest of the variables we have concluded that there is a strong enough linear 

relationship that they do not need to be transformed. 
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Graph 1: Scatterplot Matrix Displaying Relationship Between the Dependent Variables, 

SIZE and SIZE_ln 

 
6.4.2 Outliers 

One of the conditions that needs to be fulfilled in order to perform a reliable regression 

inference is that there needs to be a linear relation in the population against the dependent 

variable. The presence of so-called outliers might have a negative effect on this condition, 

and therefore examining the presence of those is of great importance (Moore et. al., 2016, 

p. 494). Outliers are observations that lie far above or below the majority of the 

observations (Moore et. al., 2016, p. 21). The simplest way to find these outliers is 

through scatterplots between the dependent variable and the independent variables. 

According to Andersson et. al. (2007, p. 27), should always be done when performing a 

statistical analysis. If outliers are present in the data, the reason behind these averting 

observations should be found. Sometimes the reason for an outlier can be quite simple 

and due to errors in the input of the data. As an example, Andersson et. al. (2007, p. 26) 

brought up a case where a few observations, or in this case; payments, had been in USD 

instead of SEK, resulting in a few very low outliers.  

 

To identify eventual outliers a scatter plot matrix was made for every variable, visualizing 

the relationship between it and the risk factors (Appendix 4; Graph 1-8). The variables 

GROW (Appendix 4; Graph 5), PB (Appendix 4; Graph 6), ROA (Appendix 4; Graph 4) 

and LIQ (Appendix 4; Graph 3) which was also mentioned in 6.3 had extreme values and 

therefore have been viewed with carefulness. As observed in Appendix 4; Graph 5, the 

variable GROW has several outliers. We could view one company Hembla B (company 

56, Appendix 1) that had a growth of 255621.3%. This value is extremely high compared 

to the mean value of GROW which is 145.75% (Table 7). According to the annual report 
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of Hembla B, this value is correct. Because there are several outliers for GROW, the 

GROW variable has been transformed using winsorize (Table 8). Winsorizing eliminates 

outliers by decreasing a variable largest and increases the smallest observations of a 

variable. In practice, winsorizing at 1% takes the top 1% and decreases them to the same 

value 99th percentile (the largest value of the rest of the 99%). It also makes the lowest 

1% the same value as the 1st percentile (Reifman & Keyton, 2010, p. 1637). As PB this 

showed outliers as well (Appendix 4; Graph 6). Consequently, the PB variable has been 

winsorized to decrease the outliers (Table 8). Regarding ROA the extreme value of -

608,73% could not be observed in the scatterplot since the specific observation did not 

include any RI value, and therefore does not impact the risk variables (the outliers can be 

observed in Appendix 4; Graph 9). Same for the second largest outlier of -381,26% which 

was observed in the same company; Oncopeptides (Company 100, Appendix 1). After 

observing the scatter plot without these two observations, it was concluded that ROA 

could be used in its original state (Appendix 4; Graph 4). In the scatterplot for the LIQ 

variable a few high outliers can be observed. However, these are not as prominent as the 

outliers in the other variables, which lead us to believe that they might not have a 

significant impact on the data. A winsorization of 1% was performed and compared to 

the non-winsorized one in a scatterplot and concluded that this did not significantly 

change the look of the data. After further examination by comparing the descriptive 

statistics with previous studies by Sassen et. al. (2016, p. 884) and Salama et. al. (2011, 

p. 199) it was concluded that LIQ should not be altered but was to be kept in the original 

state. 

 

Concerning the risk factors; BETA had extreme values for the minimum and maximum 

of the mean and this result differed a lot from previous research. The outliers of BETA 

were not as easily observable as for the other variables. But because of these extreme 

values discussed in 6.3 and differences in comparison to previous study; BETA has been 

winsorized to decrease these outliers (Table 8). After the winsorized the values of BETA 

become more similar to the previous study by Sassen et al. (2016, p. 884) values regarding 

BETA. For VOL there are observable outliers (Appendix 4; Graph 8) but according to 

earlier discussion (in 6.3), the values are similar to the previous study Sassen et al. (2016, 

p. 884). Therefore, we will not transform the VOL variable.  

 

Table 8: Transformed vs Non-transformed Variables 

Variable                Min             Mean               Max 

BETA -5.806 0.963 6.561 

BETA_w1 -1.229 0.967 3.350 

SIZE 550.000 8.24e+07 3.07e+09 

SIZE_ln 6.310  15.997 21.845 

GROW -89.230  145.747 255621.300 

GROW_w1 -44.770 15.300 294.630 

PB -86.410 3.236 225.950 

PB_w1 0.250 3.114 19.220 
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Table 8 shows the transformed variables. As for the variables that had extreme values 

these have been transformed through winsorizing with a specific percentage, as for this 

study 1% For these variables in need of winsorizing the designation is _w1. As for the 

variable that has been logarithmic, the designation is _ln shown in Table 8. After 

transforming the relevant variables new scatterplots were created to verify that the 

changes made improves the data. 

 

6.4.3 Multicollinearity  

In order to examine the presence of multicollinearity and examine if the regression model 

fulfills assumption VI, both scatter plot and correlation matrices were created. When 

examining a scatterplot matrix, a completely scattered and random pattern indicates that 

there is no problem with multicollinearity (Hair et. al., 2010, p. 39-40). In the scatterplot 

matrix (Appendix 4; Graph 9) a clear linear relationship between ESG and ENV, SOC 

and GOV was found. This is not surprising since ESG is calculated using ENV, SOC and 

GOV. Since ESG and the three pillars will not be used in the same regression analysis 

this will not be a problem. Regarding the rest of the independent variables it does not 

appear to exist any relationship between them based on the scatterplot matrix (Appendix 

4; Graph 9). Therefore, the assumption seems to be fulfilled based on the scatter plot 

matrix. 

 

In order to additionally examine the OLS-assumption regarding multicollinearity two 

correlation matrices was created, one with the modified (Table 9) and one that only 

included the original variables (Appendix 5). According to Djurfeldt (2009, p. 113), 

correlation-values that exceed 0.7-0.8 indicates that there might be a problem with 

multicollinearity between the two variables. The matrices show the strongest correlation 

between VOL and IDVOL (0.9036), which is not surprising since both are measures of 

changes in the return of the same RI. This does not matter because all risk will be in their 

independent regression analysis.  

 

The correlations matrices also display a strong correlation between ESG and the three 

pillars; ENV (0.8012), SOC (0.8360) and GOV (0.5907). This is consistent with the 

examination of the scatterplots, and again, something that is not surprising due to the fact  

that these three pillars are the building blocks of the ESG-score and will not be a problem. 

However, the correlation between ENV and SOC is relatively high (0.6228), which will 

be included in the same analysis. This is not above the value recommended by Djurfeldt 

(2009, p. 113), but is still worth mentioning and to keep in mind. Regarding the rest of 

the variables the correlation is relatively low, which indicates that there is not much 

multicollinearity, which is consistent with the examination of the scatterplots. As seen in 

Table 9 and Appendix 5 there is not a lot difference when some of the variables are 

modified (BETA_w1, SIZE_ln, GROW_w1 and PB_w1) regarding the correlation 

between the variables. In general, the modifying the variables lead to higher correlations, 

but the differences are small and do not result in any value being above 0.7. 

 

One last test of multicollinearity will be performed, the Variance Inflation Factor (VIF)-

test. The VIF-values are calculated when performing a regression analysis, therefore this 

will be explained in 6.5.   
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Table 9: Correlation Matrix between Dependent and Independent Variables     
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6.4.4 Descriptive Statistics over Transformed Variables 

After modifying the variables; BETA_w1, SIZE_ln, GROW_w1 and PB_w1 Table 10 

shows the final model over the variables. The values in the table are rounded off to the 

nearest value.  

 

Table 10: Descriptive Statistics over Transformed Variables 

Variable Obs. Mean Median Std. Dev. Min Max Skewness Kurtosis 

VOL 1,898 0.323 0.274 0.198 0.000 2.58 3.370 23.440 

BETA_w1 1,898 0.967 0.935 0.772 -1.230 3.35 0.232 3.850 

IDVOL 1,893 0.264 0.221 0.179 0.018 2.56 3.780 29.598 

ESG 930 57.880 58.910 14.880 11.440 90.31 -0.312 2.580 

ENV 930 62.690 65.340 19.360 12.750 97.74 -0.286 2.130 

SOC 930 59.797 61.010 19.480 8.550 95.80 -0.240 2.160 

GOV 930 50.260 51.185 20.460 4.040 97.76 -0.066 2.090 

SIZE_ln 2,080 15.996 16.102 2.170 6.310 21.84 -0.379 3.960 

LEV 2,062 36.280 36.815 25.750 0.000 185.53 0.615 3.990 

DIVP 1,723 35.660 36.420 27.670 0.000 100.00 0.224 2.130 

LIQ 1,717 1.989 1.520 1.820 0.140 19.64 4.320 28.560 

ROA 2,002 6.030 6.650 22.760 -608.730 153.77 -12.750 314.010 

GROW_w1 2,002 15.299 6.900 40.760 -44.770 294.63 4.300 26.930 

PB_w1 1,895 3.110 2.150 3.100 0.250 19.22 2.840 12.730 

 

6.5 Final Regression Model  

To determine the final regression model for the study, we viewed specific criteria 

presented in Studenmund (2014, p. 188) to determine which variables should be included 

or excluded in the model. The first criteria presented is Theory, this indicates if the 

variables are used in theory and if the variable can be explained through theory. The 

variables selected are as explained in chapter five, which is based upon previous research 

as well as variables that in theory should explain the certain risk factors. This criterion 

was something we had in mind selecting the dependent and independent variables as 

explained in chapter five. The second criteria are; t-test to see if the coefficient of the 

variables is as expected. In conjunction with the regression analysis a t-value is presented. 

This value will tell if the coefficient is statistically significant, of which the p-value is 

based on. The third criteria are based on the value of  𝑅2̅̅̅̅ , and how this change when a 

variable is included in the model or not. And the fourth criteria are bias. If a variable 

creates a bias it will cause a big change in the coefficients of the other independent 

variables if included or not. The third and fourth criterion both were used to understand 

if a variable should be included in the model. For  𝑅2̅̅̅̅  and bias this was tested to 

understand if there was any variable that was not convenient to have in the equation or 

did not do anything for the result of the model. In the case of the coefficients of variables 

would preferential change significantly or not. As a result, after doing this was that LEV 

and PB did not matter if it was in the model or not regarding VOL and IDVOL. The value 
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for VOL and IDVOL would not change by excluding or including the variables 

(Appendix 6). But the coefficients for BETA did change, and because this study indicates 

to investigate all three risks we chose to include all variables. As previously stated, for 

the study we had to determine which model that would give the best results. By viewing 

data from before 2018, with both modified as well as non-modified variables. As well as 

data for the period selected to 2019, with both modified and non-modified variables. The 

result from viewing the different years resulted in including all years, in this case the 

period 2001-12-31 to 2019-12-31. As noted earlier, the regression analysis was performed 

on both non-modified and modified variables for the purpose of comparing the two sets 

of variables. This resulted in that the model with modified variables (Table 10) had higher 

𝑅2adjusted than for the result for the model without modified variables. Additionally, the 

models using the non-modified will have some problems with both linearity and outliers. 

Consequently, we are confident that the modified variables presented in Table 10 are a 

better fit than the non-modified variables. 

 

Additional tests to determine our final regression model were made. This included a 

Variance Inflation Factor (VIF) test to further investigate multicollinearity within the 

models. None of the models displayed to have a problem with this (Appendix 7; Table 1-

2). VIF-values should be under 10 and preferably under 5 and all models had a mean of 

under 5 (Studenmund, 2014, p. 274).  Secondly an ovtest (otherwise known as Ramsey 

RESET test) was performed to check the model had omitted, higher power (it tests if any 

variables should be in any of the following forms: 𝑥2, 𝑥3or 𝑥4) (Baum, 2006, p. 123). The 

ovtest showed that the models with VOL and IDVOL should indeed include powers of 

the included variables (Appendix 7; Table 3). In an attempt to find the omitted variable 

one variable at the time was changed into one of the tree forms (𝑥2, 𝑥3or 𝑥4) and new 

regressions and ovtest was performed for each of these (this was only performed on the 

model with VOL as dependent variable and ENV, SOC, GOV and the control variables 

as independent). However, the ovtest´s result still showed no difference, with the p-value 

being 0,000 in them all (Appendix 7; Table 4). Because of the limited time, we chose not 

to make any further attempts to find which one, or which once, of the variables should 

include powers. We therefore chose to assume that none of the variables have any higher 

power, despite that the test suggests otherwise. We suggest that future research makes 

further attempts to find which variables should have a higher power. 

 

Since all assumptions of the OLS must be fulfilled. We could conclude after viewing 

scatter plots some assumptions still had to be attained. As previously stated (in 3.6.1) one 

of the characteristics of volatility indicates that it is serial correlation and therefore it is 

assumed that this model might include some autocorrelation. Consequently, to decrease 

this chance of autocorrelation there are different commands that can be used in Stata 

which will reduce this. We have tried two different commands; regress x y, robust and 

regress y x, vce (cluster id) in Stata. The command regress x y, robust would solve 

possible heteroscedasticity which is assumption five (V) in OLS (Cameron & Trivedi, 

2009, p. 82). By using the command regress y x, vce (cluster id) this will fix the 

autocorrelation problem and as well eventual heteroscedasticity which is assumption four 

(IV) and assumption five (V) in the Ordinary Least Square model (Cameron & Trivedi, 

2009, p. 82-83). As for the y being the dependent variable and x the independent variables, 

this has been divided into the dependent variable either: VOL, BETA or IDVOL. 

Thereafter divided into ESG and the individual ESG-scores as the independent variables, 

including the control variables as well. After viewing the results from both the commands 

the outcomes were similar to each other. Because there was no significant difference 
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between the results produced by the different commands; based on the knowledge that 

we have we selected the results produced from regress y x, vce (cluster id). This is because 

vce (cluster id) determines standard errors and as previously stated eventual 

autocorrelation and heteroscedasticity (Cameron & Trivedi, 2009, p. 82-83). An 

important detail to consider is that both these commands can make the standard error 

different from the true values if there would not exist eventual autocorrelation or 

heteroscedastic in the data. There is always a chance that this occurs therefore it is 

important to have in mind for the handling of the results produced by using these 

commands in the statistical program Stata.  

 

The previous study by Sassen et al. (2016, p. 897), additionally performed the regression 

analysis both including and excluded the financial industry. This did not change the 

estimated coefficients much, and therefore they kept the financial industry in the analysis. 

The reasoning behind performing additional analysis without the financial industry is that 

the industry is highly regulated to reduce risk (Sassen et al., 2016, p. 897). Even though 

this did not result in any major difference in the estimated coefficients, we still performed 

a regression analysis without the finance industry (Appendix 8). The result from this did 

not show any significant differences in the coefficients compared to including the 

industry. Therefore, we conclude that there is no need to remove the financial industry 

from our analysis.  

 

6.6 Critique against the Final Regression Model 

Concerning the final regression models, we do acknowledge that there are some problems 

with the final regression model that might have an effect on the result. The result of the 

analysis shows a 𝑅2that is not equal to 1. The 𝑅2-values of the final models of VOL and 

IDVOL all around 0.40 and BETA is 0.10 (Table 11). This might seem to be low values 

since the maximum is 1. In practice it is difficult to prove that 0.40 and 0.10 are low or 

high values, as what is considered to be an acceptable value varies greatly depending on 

the topic and data of the study. According to Studenmund (2014, p. 52), data that involves 

plenty of respondents, as this study’s data, in general has lower 𝑅2. BETA had a low 

𝑅2compared to VOL and IDVOL. The cause of this might be that BETA is affected by 

other variables than VOL and IDVOL.  

 

To test if any of the variables should include any powers a Ramsey RESET ovtest was 

conducted (Appendix 7; Table 3). This test showed that some variables should include 

higher power. However, we were unable to find which one/once, therefore chose to not 

include any higher power in the variables. This will affect the reliability of the final 

regression model. As stated in 5.4.3 omitted variables might lead the regression analysis 

to falsely misestimate an independent variables coefficient, if it is correlated with the 

omitted variable.  
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7. Empirical Results & Analysis 

 
 

In this chapter the empirical result from the regression model will be analyzed. This will 

be divided into the three different risk factors as well as the different ESG-scores. 

Thereafter a discussion will be held regarding the results and findings. Lastly, an 

explanation of the truth criteria; reliability, validity and generalizability of the study will 

be discussed.  

 
7.1 Results and Analysis of the Regression Model 

 

Table 11: Results from Regression Analysis 
Variables (1) 

VOL 

(1) 

BETA_w1 

(1) 

IDVOL 

(2) 

VOL 

(2) 

BETA_w1 

(2) 

IDVOL 

ESG 0.148*** 

(0.007) 

0.301  

(0.215) 

0.104** 

(0.047) 

   

ENV    0.133** 

(0.028) 

0.256 

(0.176) 

0.117* 

(0.060) 

SOC    -0.050 

(0.335) 

-0.025 

(0.916) 

-0.070 

(0.157) 

GOV    0.065** 

(0.037) 

0.076 

(0.607) 

0.057** 

(0.046) 

SIZE_ln -3.499*** 

(0.000) 

-3.252  

(0.376) 

-3.738*** 

(0.000) 

-3.331*** 

(0.000) 

-3.229 

(0.391) 

-3.541*** 

(0.000) 

LIQ -0.453 

(0.619) 

4.858  

(0.204) 

-0.827 

(0.380) 

-0.280 

(0.739) 

4.993 

(0.188) 

 

-0.637 

(0.459) 

 

ROA -0.128** 

(0.015) 

-0.837*** 

(0.005) 

-0.092* 

(0.054) 

-0.123** 

(0.017) 

-0.835*** 

(0.006) 

-0.086* 

(0.056) 

LEV 0.009 

(0.730) 

-0.162  

(0.195) 

0.024 

(0.361) 

0.005 

(0.841) 

-0.158 

(0.249) 

0.019 

(0.436) 

DIVP -0.265*** 

(0.000) 

-0.518*** 

(0.000) 

-0.220*** 

(0.000) 

-0.256*** 

(0.000) 

-0.509*** 

(0.001) 

-0.211*** 

(0.000) 

GROW_w1 0.052** 

(0.025) 

0.017  

(0.853) 

0.050** 

(0.031) 

0.058** 

(0.010) 

0.023 

(0.799) 

0.057** 

(0.013) 

PB_w1 -0.000 

(0.999) 

1.256  

(0.306) 

0.039 

(0.913) 

0.005 

(0.989) 

1.250 

(0.311) 

0.047 

(0.896) 

_CONS 102.380*** 

(0.000) 

100.950* 

(0.075) 

98.908*** 

(0.000) 

100.080*** 

(0.000) 

102.699* 

(0.082) 

95.986*** 

(0.000) 

Year 

Dummies 

Yes 

 

Yes Yes Yes Yes Yes 

Industry 

Dummies 

Yes 

 

Yes Yes Yes Yes Yes 

Number of 

obs. 

622.000 

 

622.000 

 

622.000 

 

622.000 

 

622.000 

 

622.000 

 

P-value for 

F-test 

0.000 

 

0.000 

 

0.000 

 

0.000 

 

0.000 

 

0.000 

 

R-Square 

Adjusted 

0.405 

 

0.105 

 

0.394 

 

0.410 

 

0.103 

 

0.403 

 

Table 11 presents the coefficients from the regression model. The parentheses represent the p-value 

for each variable (defined in Table 4). Where _ln stands for logarithmic variable as well as the _w1 

stands for a variable winsorized at 1 %. The coefficients of the risk measures are multiplied with 100. 

Robust and clustered (by firm) standard errors are reported in parentheses. The p-values are two tailed 

and the symbols presented as ***, **, * are showing the significance levels of 1%, 5% and 10%, 

respectively.  
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The result of the regression model is presented in Table 11. It has been divided into 

sections for each dependent variable; VOL, BETA, IDVOL. The different sections will 

present the result of the regressions and if this study can conclude that a statistical 

relationship between the risk- and the ESG factors, including ENV, SOC and GOV 

scores, exists. Table 11 shows the final results from the regression model. (1) presents the 

results of the regression of ESG association with each risk and (2) the three pillars; ENV, 

SOC and GOV association with each risk. An important detail to mention is that all of 

the risk factors have been multiplied with 100 for the purpose of making the coefficient 

bigger and thereby being able to view more digits. This results in the value of the 

coefficient being in percent of units instead of units.  

 

This study includes the hypothesis that was previously mentioned in 5.2:  
 

𝐻0: There is no relationship between the risk measures (Total Risk, Systematic Risk and 

Idiosyncratic risk) and Environmental, Social and Governance scores and the summary 

ESG-score 

𝐻𝐴: There is a relationship between the risk measures (Total Risk, Systematic Risk and 

Idiosyncratic risk) and Environmental, Social and Governance scores and the summary 

ESG-score 
 

7.1.1 Regression Results for VOL 

The result from the regression model indicated that there existed a statistically significant 

positive relationship between VOL and the ESG-score of Swedish firms, with a p-value 

of 0.007 (Table 11). Consequently, there is empirical evidence that the null-hypothesis 

should be rejected with a 1% significance level, which means that it is statistically 

significant. As the hypothesis regards the relationship between VOL and the three ESG 

pillars. The result from this regression analysis for this study indicated a statistically 

significant positive relationship between VOL and ENV score with a p-value of 0.028, 

thereby rejecting the null-hypothesis with empirical evidence at a 5 % significance level. 

The ENV coefficient is 0.133, which is almost as large as the ESG-coefficient. This 

indicates that ENV has the most impact on VOL out of the pillars. As for the SOC-score, 

the result indicates a negative relationship between VOL and SOC-scores of Swedish 

companies. However, the p-value is 0.335 which means that there is no empirical support 

to reject the null-hypothesis. Therefore, there is a lack of statistical evidence that this 

negative relationship exists. Regarding the relationship between VOL and the GOV-score 

the result indicated a statistically significant positive relationship between VOL and 

GOV-scores for Swedish firms with a p-value of 0.037. Therefore, there is empirical 

evidence that the null-hypothesis should be rejected with a significance level of 5 %. The 

coefficient is 0.065 and therefore lower than the ENV-coefficient of 0.133, indicating that 

GOV has a smaller impact on VOL when increasing.For the control variables (Table 11) 

the result of the regression model displayed a statistically significant negative correlation 

with VOL between both SIZE_ln and DIVP with 1% significance level, with the 

coefficients of -3.449 and -0.265 respectively.  ROA showed a statistically significant 

negative correlation with VOL with a 5 % significance level. VOL had a positive 

relationship with GROW_w1 of a 5% significance level. Finally, the dummy variable 

YEAR seems to have a correlation with VOL, with all but three years having empirical 

evidence of at least a significance level of 10% of a relationship (Appendix 9). 

Unexpectedly, the variable LEV and the dummy variable IND did not show a strong 

correlation with VOL. As seen in Table 11 there is a positive relation but with no 

empirical evidence. According to the theoretical framework, there should both have some 

correlation with VOL. 
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7.1.2 Regression Results for BETA 

The result from the regression analysis presented in Table 11 indicated that there was a 

positive relationship between BETA and the ESG-score, but with no empirical support 

(Table 11). Therefore, the null hypothesis cannot be rejected, and the study is not able to 

prove that there exists a relationship between BETA and ESG. The regression analysis 

between BETA and the three pillars showed similar results. ENV and GOV had a positive 

relation with BETA and SOC a negative, but none of them proved to be significant 

enough to provide any empirical support. Based on the result of the regression analyses, 

a relationship between BETA and ESG and neither one of the three pillars can be 

statistically proven. BETA was found to have a statistically significant negative 

correlation with both ROA and DIVP, both at a 1% significance level (Table 11). BETA 

also had a statistically significant relation with some of the different industries; Basic 

Materials (51), Industrials (52), Cyclical consumer goods and services (53), Financials 

(55) and Technology (57) (Appendix 9). According to previous research (mentioned in 

3.6.2 and 5.5.3), the systematic risk (BETA) should be explained through financial and 

operating leverage. The result indicated a negative relation between BETA and LEV, but 

with no empirical evidence of this relation.  

 

7.1.3 Regression Results for IDVOL  

Regarding IDVOL and the ESG-score of Swedish firms, the result from the regression 

analysis presented in Table 11 concluded that a statistically significant positive 

relationship existed between them, with a coefficient of 0.104 and a p-value of 0.047. 

Therefore, there is empirical support of a 5% significance level that such a relationship 

exists, and the null-hypotheses should be rejected. Furthermore, the statistical result 

found a statistically significant positive relationship between IDVOL and ENV-score for 

Swedish firms with a p-value of 0.060, therefore the null hypothesis can be rejected with 

an empirical support with a 10% significance level. The coefficient is 0.117, which is the 

largest coefficient out of the three pillars, indicating that ENV has the largest effect on 

IDVOL. The result regarding the second pillar; the SOC-score, indicated a negative 

relationship with IDVOL, but lacked empirical support. Finally, the third pillar; GOV, 

was shown to have a statistically significant positive relation with IDVOL, with a p-value 

of 0.046. Consequently, indicating that there is empirical evidence of a 5% significance 

level that the null-hypothesis should be rejected. The GOV-pillar had a coefficient of 

0.057, which suggests that GOV has half of the impact on IDVOL as ENV has. The 

results of the regressions of IDVOL are similar to the results of VOL. This is not 

surprising since these are strongly correlated with each other. For the control variables 

(Table 11) the result from the regression model indicated a statistically significant 

negative correlation with 1% significance level between IDVOL and the variables 

SIZE_ln and DIVP. The analysis also showed a statistically significant negative 

relationship with ROA, but with a 10 % significance level. As for the variable 

GROW_w1; IDVOL was shown to have empirical support of a positive relation with the 

variable of a 5 % significance level. Additionally, the YEAR dummy seemed to have 

some correlation with IDVOL, since it had empirical support of this for all years except 

three (Appendix 9). It was previously mentioned (in 3.6.3 and 5.5.3) that previous studies 

had stated that firm size (SIZE) and price-to-book ratio (PB) would have a relation with 

IDVOL. The result of the regression analysis of this study would conclude that it existed 

in a negative relation with SIZE_ln and with 1 % significance level, which is consistent 

with previously stated assumptions. The variable PB_w1, on the other hand, did have a 

positive relation, but with no empirical evidence.  
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7.2 Analysis & General Discussion  

With this study we have assembled new information for how risks are associated with 

Swedish ESG-rated firms. First the result conclusion of this study is that there is a positive 

statistically significant relation between the risk factor VOL and the ESG-score of 

Swedish firms, meaning that higher ESG-score will generate higher volatility. The result 

generated for VOL differs from what we expected as the result concluded the opposite 

compared to many of the previous studies had confirmed regarding CSP measures and 

VOL (Sassen et. al., 2016; p. 896, Chang et. al., p. 221-223; Orlitzky & Benjamin, 2001, 

p. 384). The majority of the previous study concluded that a negative relation with risk 

and CSR existed (Table 1). Sassen et al. (2016, p. 896) had concluded that there existed 

a statistically significant negative relationship between VOL and European ESG-rated 

firms. Regarding the individual pillars and the relation with VOL, this study concluded 

that there existed a positive significant correlation between VOL and ENV-score of 5 % 

significance level. In comparison to the previous study by Sassen et al. (2016, p. 898) the 

result only showed a statistically significant relation with VOL and ENV when only 

environmental sensitive industries were included. The study by Sassen et al. (2016, p. 

896) concluded that there existed a statistically significant negative relation with VOL 

and SOC of a significance level of 5%. This study did find a negative relation between 

this, however not a significant one (Table 11). Therefore, this study is not able to 

statistically prove that there is a relationship between SOC and VOL. Regarding the third 

pillar GOV; the result showed a statistically significant positive relation between VOL 

and GOV on a 5% significance level. In comparison to the previous study by Sassen et 

al. (2016, p. 896) the result did not show a significant relationship between VOL and 

European ESG-rated firms.  

 

One factor that in theory should explain VOL is leverage (LEV). As seen in Table 11 it 

exists a positive relation, but with no empirical evidence. This is unexpected since the 

theoretical framework suggests that VOL should have a significant relationship with LEV 

(Black, 1976; cited in Nelson, 1996, p. 4). An explanation of the lack of significant 

evidence might have to do with the definition of the variable that was selected from the 

Thomson Reuters Eikon. Selecting another LEV variable, with another definition might 

have provided another result. Another variable said that in theory should explain VOL 

according to Horcher (2005, p. 44), is LIQ. This study concluded that there existed a 

negative relationship between VOL and LIQ but again, with no empirical evidence, 

therefore not statistically significant. Horcher (2005, p. 133) also suggested that volatility 

could differ depending on industry, specifically that it was usually higher in the energy 

industry. There existed a positive and statistically significant relationship between 

industry 52 (Industrials) and 57 (Technology) for VOL and the ESG-score (Appendix 9). 

Regarding the result from ENV, SOC and GOV it was only industry 57 that was 

significant at a 5% level. Therefore, the result of this study differs a lot from what the 

theoretical framework suggested.  

 

We have concluded that a relationship between ESG, ENV, GOV and VOL, respectively 

was statistically significant. However, it is important to be aware that just because a result 

is statistically significant does not necessarily mean that the size of the coefficients is 

significant enough to make a practical difference (Wooldridge, 2009, p. 135). Or in other 

words, if they are economically significant or not. The estimated coefficient of the ESG-

score, in relation to VOL, is 0.148. This means that a quite large increase of, for example, 

10 percentage point in ESG-score, would increase VOL with on average by 0.0148, 

holding all other factors constant (since we have multiplied the dependent variables with 
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100), which we consider to only be marginally economic significant. The mean VOL of 

our sample is 0.323 (Table 7). A 10 percent point increase in ESG-score, ceteris paribus, 

would, on average, increase it to 0.3378. In comparison with the same estimated 

coefficient in the previous study by Sassen et al., (2016, p. 886) (whose estimated 

coefficient value is -0.032) would decrease by average of 0.0032, ceteris paribus, to a 

new VOL of 0.320. Our estimated coefficient is thereby more than 4 times bigger this 

previous study, but still small. Something to consider is that Sassen et al. (2016, p. 881), 

uses different definitions for some of the variables included in the regression analysis. 

Still this is, in our opinion, the most similar study to ours, therefore we are using this for 

comparison. Both our ENV- (0.133) and GOV-score (0.065), are slightly higher than 

Sassen et al. (2016, p. 886), scores of 0.015 and 0.004 respectively. Considering the 

impact these would have on an average VOL, and compared to Sassen et al. (2016), the 

estimated coefficients for ESG, ENV, and GOV are all economically significant. In our 

opinion the impact of the GOV-score is however, very low (only increasing the VOL by 

an average of 0.0065 given a 10 percentage points increase in ENV, ceteris paribus). The 

coefficient of the SOC-score is -0.050 for our study, which is the same value as for Sassen 

et al., (2016, p. 886). On the other hand, our result was not statistically significant, so we 

are not able to confirm if the relationship is economically significant.  

 

The regression result generated for BETA is consistent with the regression result by the 

previous study by Sassen et al. (2016) which concluded that there was no significant 

relationship between BETA and the ESG-score. The result showed a positive relationship 

between BETA and the ESG-score but with no statistical significance (Table 11). 

Regarding the individual pillars association with BETA; the result indicated that ENV 

and GOV had positive relation, but not significant. Therefore, there is no empirical 

evidence of a relationship. The study by Sassen et. al (2016, p. 897) concluded that there 

was no statistically significant relationship between BETA and ENV, but a significantly 

weak positive one between BETA and GOV but with a 10 % significance level. 

Regarding SOC the regression result showed a negative relationship, but again with no 

empirical evidence. In comparison to the previous study by Sassen et al. (2016, p. 897) 

the result showed a statistically significant negative relationship of a 10 % significance 

level. Which was different from the result by this current study.  

 

As mentioned in the result; there existed a strong correlation between BETA and the 

majority of the industries included (Appendix 9). This is consistent with the results from 

Sassen et al. (2016, p. 897), which concluded that BETA was more associated with their 

dummy variable for industry than it was associated with other firm-specific 

characteristics. The only other variables showing a statistically significant relationship 

with BETA is ROA and DIVP. Both of these are significantly correlated with all three 

risk factors, with DIVP being significant at 1% in all regression analyses. One possible 

explanation why DIVPs relationship with the risk factors are so high is that the dividends 

are one of the factors included in Thomson Reuters calculation of RI. Therefore, the 

dividends are included in the calculations of all the risk factors, resulting in the strong 

correlation. In theory there are some variables as mentioned that should be able to explain 

the systematic risk (BETA). Mandelker & Rhee (1984, p. 45) said that financial and 

operating leverage could explain the systematic risk. As seen in Table 11 there exists a 

negative relation between systematic risk and LEV, but it is not significant. Additionally, 

Huffman (1989, p. 90) concluded that there was a positive relation between these two 

variables, which is not consistent with the results from this study. As mentioned, one 

assumption would be that there is a different definition of these variables and therefore 
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the result is different for this study. The definition of the variable is showing how it is 

calculated (in 5.5.3 and Appendix 2), this will affect the results of the study.  

 

We could conclude that there existed no statistically significant relationship with BETA 

and any of the ESG variables, consequently we lack evidence that estimated coefficients 

are not 0. Therefore, we cannot prove that the coefficients are economically significant 

either. The estimated coefficient for BETA and the ESG-score is 0.301, which is a lot 

higher in comparison with the study by Sassen et al., (2016, p. 886), which had a value 

of 0.005. We assume that a company has a BETA of our samples mean of 0.967 (Table 

7). Then a 10 percentage points increase in the ESG score, would, on average, increase a 

company’s BETA to almost 1 (0.997), ceteris paribus. The ENV-score’s estimated 

coefficient is almost the same as the same size with a value of 0.256. Comparing these 

two to Sassen et al. (2016, p. 886), they are both significantly larger (ESG: 0.301 vs. 

0.005, ENV: 0.256 vs. 0.046). In combination with the impact a change in these variables 

would have, ceteris paribus, these estimated coefficients, in our opinion, are of economic 

significance. But as mentioned, even though the value is large, we still do not know if it 

is economic significance, since we have no statistically significant relationship with any 

of the ESG-scores.  

 

The result for IDVOL differed from what was presented in the previous study by Sassen 

et al. (2016, 884), which concluded that there existed a statistically significant negative 

relationship of 5% for European firms between IDVOL and the ESG-score. In this study 

the regression result showed a statistically significant positive relation between IDVOL 

and Swedish ESG-companies with a significant level of 5% (Table 11). As for the three 

pillars; the result generated a statistically significant positive relation with IDVOL and 

ENV. This conclusion is different from the result by Sassen et al. (2016, p. 897) which 

generated a result that was the opposite. As for the relation between IDVOL and the SOC-

score the results showed a negative relation between these two variables but with no 

significant level which is consistent with the study by Sassen et al. (2016, p. 897). For the 

GOV-score this indicated a statistically significant positive relation between IDVOL and 

the GOV-scores with a significant level of 5 %. This is different to what Ferreira & Laux 

(2007, p. 956) concluded as they saw a statistically significant negative relation between 

these variables. We think that one reason for the difference might be the definition of the 

variable. Since this study has different definitions of the variables compared to Ferreira 

& Laux (2007). As well as Sassen et al. (2016, p. 896) did show a statistically significant 

negative relationship between BETA and the GOV-score but with no empirical evidence. 

The result from the regression analysis of this study of IDVOL would conclude that it 

existed in a statistically significant negative relation with IDVOL and SIZE_ln and with 

1 % significance level. This is according to previously stated assumptions, that in theory 

would explain IDVOL. The variable PB_w1 on the other hand, did have a positive 

relation but with no empirical evidence. An assumption would be that for the variables 

that show that there is no empirical evidence might have to do with the definition of the 

variable. As if we would have selected another variable with another definition the result 

might have been different.  

 

For IDVOL, we could conclude that there was a statistically significant relationship with 

ESG, ENV and GOV. However, there was no statistically significant relationship found 

with SOC, therefore no evidence for an economic significant relationship. Regarding the 

coefficients for ESG (0.104), which is a comparison with Sassen et al. (2016, p. 886), is 

0.041, slightly higher. If ESG would increase with 10 percentage points, IDVOL would 
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increase with an average of 0.0104, ceteris paribus, which is almost as much as for VOL. 

The mean of IDVOL is 0.264 (Table 7), which means that it would increase to an average 

of 0.2744, ceteris paribus. In our opinion, this shows that the estimated coefficient of ESG 

is economically significant, but similar to VOL, only marginally. As for ENV (0.117), 

GOV (0.057) are almost the same coefficient values as for Sassen et al. (2016). The 

estimated coefficient of ENV is larger than the one of ESG, therefore we consider this to 

be economically significant as well. With this in mind, as a comparison with Sassen et al. 

(2016) we conclude that there exists an marginal economical significant relationship for 

IDVOL and ESG, ENV and GOV. These are also similar to the estimated coefficients 

regarding VOL, where we considered the GOV score to be low, still significant.  

 

According to stakeholder theory and strengthened by previous studies by Sassen et al. 

(2016, p. 873) and Bouslah et. al. (2013, p. 1260); including and attempting to satisfy the 

interest of all stakeholders should create value by reducing the risk. Sassen et al. (2016, 

p. 899) speculates that this might be due to the fact that incorporating sustainability, 

thereby increasing the ESG-scores, also satisfies various stakeholders. This encourages 

the stakeholders to become more loyal to the company. Therefore, stakeholders trust the 

company enough to be faithful, even if the company would face struggles (Sassen et al.,  

2016, p. 899). This means that overall firms with higher ESG-scores should have lower 

risk, or in other words; there should be a negative relationship between ESG-score and 

risk. The result of this study shows the opposite of this and therefore the stakeholder 

theory does not hold on the Swedish market. Worth mentioning, is that effect is 

economically small. Since the stakeholder theory is a well-proven theory with support 

from previous, similar studies to this one, the result is unexpected. Higher risk means 

higher profits (Horcher, 2005, p. 1-2). But as mentioned in the theoretical framework 

different previous studies have concluded that higher CSR results in higher profits and 

lower risks (in 3.6). If we assume that higher CSR generates higher financial performance 

the result of this study is in accordance with risk theory, even if it contradicts previous 

studies that concluded the opposite.  

 

The result from the regression model of a statistically significant positive relationship 

with VOL and the ESG-score indicates that investing in high Swedish ESG-rated firms 

will be associated with higher volatility. According to the Utility function, a branch of 

the Utility Theory; this will indicate that investing in these companies are more suitable 

for risk prone investors. In regard to the Modern portfolio theory by Markowitz (1952) 

and CAPM an investor who invests in firms with high ESG-score should diversify their 

investment. Since the study can conclude that a high ESG-score will mainly affect VOL 

and IDVOL it is possible to remove much of the risk. Therefore, from the perspective of 

Modern portfolio theory the higher risk might not be much of a problem.   

 

Concerning the relation with CSR and risk (mentioned in 3.8); Attig et al. (2013, p. 690) 

concluded that integrating more CSR activities in the company would reduce the risk. 

This is not consistent with the result from this study as it concluded the opposite. The 

study by Humphrey et al. (2012, p. 638) said that integrating CSR would not affect the 

cost or benefits. As higher CSR would not have any effect on the costs of benefits of a 

company. This current study concludes that higher ESG-score, the higher the VOL and 

IDVOL, this is either not in line with the previous study by Humphrey et al. (2012, p. 

638). In regard to BETA; The result from the regression analysis indicates that there is 

no empirical evidence to reject the null-hypotheses and of no relation with BETA and the 

ESG-score of Swedish firms (Table 11). Therefore, there is no evidence that the 
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theoretical framework the study is based upon is either true or false regarding the 

relationship between the two variables. This is the same as for the relationship between 

BETA and the individual pillars; ENV, SOC, GOV. In consistency with the previous 

study by Sassen et al. (2016, p. 897) the study did not either find a statistically significant 

relationship with BETA and the ESG-score for firms. This study is therefore consistent 

with this previous work regarding only the risk BETA and the ESG-score. However, since 

the idiosyncratic risk that we found had a statistically significant relation to CSR, can be 

diversified, we think it would have been more interesting to find statistical evidence for 

a relation with BETA. Because the idiosyncratic risk is diversifiable, it can be overlooked 

(Bodie et al., 2014, p. 263). Systematic risk, however, cannot. But as mentioned, we 

cannot confirm if the theoretical framework is true as regards BETA and ESG-score; 

because there is no statistically significant relationship.  

 

The result generated from the study was as previously stated the opposite of what previous 

studies had found, which was unexpected. The majority of previous studies and some of 

the theoretical framework indicated that the result would conclude that a statistically 

significant negative relationship exists between risk and CSR. We can only speculate the 

reasons why our result concluded in a statistically significant positive relationship 

between risk and the ESG-scores. One possible reason is that Sweden is one of the highest 

ESG-rated countries (RobecoSAM, 2019, p. 2), and the previous studies shown in Table 

1 have focused on larger countries which are not as highly rated as Sweden. Cai (2015, 

p. 591) states that countries that have better economic resources in general have higher 

CSP as they are more easily able to incorporate sustainability into their businesses. We 

speculate that since companies in these countries in general have higher CSP the 

competitive advantage of this lessens. This might cause companies to prioritize marketing 

and research and development within CSP to get ahead of their competitors. According 

to Luo & Bhattacharya (2009, p. 209-210), this might put too much of a strain on a 

company's finances and increase the idiosyncratic risk. Since total risk is closely 

correlated with idiosyncratic risk, this will increase as well. This could be the possible 

explanation of why our result is different to what previous studies have concluded. 

Additionally, we think that it is important to acknowledge the possibility of human error. 

We have been careful and thorough throughout the entirety of the analysis to the best of 

our abilities. However, it must be acknowledged that both of us lack experience in 

gathering data from databases and calculating and analyzing the data using the statistical 

program Stata. This could also have had an effect on the result.  

 
7.3 Truth Criteria 

As a part of this student thesis it is important to understand the truth criteria of this study 

and how it might be affected by the direction that we take. Consequently, there will be a 

discussion of these factors that we consider is important for the reader to understand. For 

this type of business research there are three different concepts that will be discussed; 

reliability, validity and generalizability (external validity).  
 

7.3.1 Reliability  

Reliability in a quantitative study refers to the trustworthiness and accuracy of a 

measurement (Bryman & Bell, 2017, p. 174). Reliability also refers to how replicate a 

study is. In the meaning of a study with the same research design should generate the 

same results. (Bryman & Bell, 2017, p. 68, 181). A problem with the reliability of this 

study is that we have found the opposite result compared to the majority of previous 

studies. This might affect the reliability when the results differ from what previous 
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research has found. Consequently, this study is not a replica of the majority of previous 

studies. We have used the same research design as the previous studies. On the other 

hand, one assumption of the difference might be that this study is based in another country 

or primary region than other studies. There might be other reasons as well, but we can 

only assume the turnout of the result and the difference from previous work. By 

improving the reliability and trustworthiness of the measurement we have throughout the 

study described detailed the handle and process of data.  

 

As discussed in ethical and societal consideration (in 4.6) there are guidelines regarding 

transparency and objectivity of a business research study which we have considered. This 

to increase the objectivity and transparency which will increase the reliability; we have 

included as much information as possible regarding the collection, handling, evaluation 

and completion of data as of the human error of this type of study. Regarding any biases 

that can occur when handling data, we have included as much information as possible. 

Because the data is secondary and collected from a database, in this case Thomson 

Reuters Eikon, the collection of data is not from a primary source. In that way it might 

affect the trustworthiness of the measurement. This is because we do not know how the 

data is retrieved and handled by Thomson Reuters. Therefore, it is difficult for us to 

question Thomson Reuters Eikon and the reliability of the data collected. As previously 

stated we have found information that is not correct that they have retrieved. 

Consequently, we think that this is important for the reader to understand this and that it 

might affect the reliability of the study. With this knowledge and this in mind, we have 

worked towards a more reliable study.  

 

7.3.2 Validity  

Validity is referring to if the things the study intends to measure really is measured. 

(Bryman & Bell, 2017, p. 175). Validity is said to be one of the most important parts of 

a study’s truth criteria. This criterion indicates that if the result from the study actually 

relates to the question of the study (Bryman & Bell, 2017, p. 69). As for this study, the 

data collected includes Swedish ESG-rated firms. The ESG-score is used as the measure 

for Corporate Social Performance (CSP). Something to question regarding the validity is 

if it really measures CSP as it is supposed to. As well as for the risk measures, regarding 

systematic, idiosyncratic and total risk which all are different risks. We think that the 

ESG-score is an accurate measure for the use of comparing companies' CSP. There have 

been other previous studies such as; Sassen et al. (2016) and Breuer et al. (2018) that have 

used ESG as their measure for the companies sustainable and socially responsible actions. 

While this does not indicate that it is the best measure for CSP, it is a measure that will 

somewhat show a company's sustainable actions. With this in mind the author thinks the 

measure is valid because it is strengthened by previous research.  

 

7.3.3 Generalizability (or external validity) 

The external validity, or also known as generalizability, refers to how a result and finding 

of a study can be generalized to other different situations or settings (Bryman & Bell, 

2017, p. 89. 180). This study is based upon Swedish ESG-rated companies, which does 

not include all Swedish companies, since all companies are not ESG-rated. The findings 

resulted in a statistically significant positive relationship between Swedish ESG-rated 

firms and VOL, IDVOL. For BETA there was no statistically significant relationship with 

Swedish ESG-rated companies. This result did differ from what the majority of the 

previous research had found (Table 1). As previously mentioned one assumption we have 

is that it is associated with the country. Therefore, this result could not be applied to all 
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countries. We can only speculate that it might be generalized to countries with similar 

(high) ESG-scores, such as other Nordic countries which have similar scores regarding 

ESG. As well as to companies in Sweden. This is as mentioned not a reflection of the 

whole population, all Swedish companies, as said not all are ESG-rated.  
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8. Conclusion 

 
 

This chapter will include the final remarks of the study based upon the result presented 

in chapter seven. Thereafter we will include some points about further research within 

the subject. 

 

 
 
8.1 Final Conclusion 

In today's society it has become increasingly interesting and important for investors to 

understand how investing in sustainable companies will affect the risk. There has been a 

lot of previous research regarding this subject. The majority of the previous research has 

concluded that there exists a statistically significant negative relationship between CSP 

and a firm’s risk (Table 1). There have not been any studies regarding only Swedish 

companies and consequently we chose to select this country. The purpose of this study 

was to investigate the relationship between Swedish companies and a firm’s risk. The 

research question is the following: 

 

What is the relationship between ESG-rating and a firm's risk (Total Risk, Systematic 

Risk, and Idiosyncratic Risk) in Sweden?  

 
 

The result from the regression model concluded the opposite from what the majority of 

the previous research had suggested (Table 1). The result of this study summarized in 

Appendix 10 concludes that there was a statistically significant positive relationship 

between VOL, IDVOL and the summary ESG-score. This indicates that investing in a 

Swedish ESG-rated company with a high ESG-score will include a higher VOL and 

IDVOL than investing in companies with lower scores, all else being constant.  For BETA 

the result did not show a statistically significant relationship between the risk measures 

and the ESG-scores, ceteris paribus. Consequently, this means that we are unable to state 

how or if a company’s ESG-score will have an affect BETA, ceteris paribus. On the other 

hand, the result suggests that BETA is very industry dependent. Regarding the three 

individual pillars of the ESG-scores; ENV, SOC and GOV, the study resulted in new 

information in this area. Again, BETA did not show any statistically significant 

relationship with any of the three pillars therefore we could not conclude if BETA is 

affected by any of the three pillars.  

 

As for VOL and IDVOL and the relation to the individual pillars; the result concluded a 

statistically significant positive relationship with ENV and GOV. Therefore, the higher 

the ENV and GOV-score, the higher VOL and IDVOL. As for the SOC score it did not 

show a statistically significant relationship with VOL or IDVOL. Consequently, we are 

not able to confirm if the SOC-score of a Swedish company will affect the two types of 

risk. We also drew the conclusion that VOL and IDVOL had a small economically 

significant with ESG, ENV and GOV, respectively. Regarding the SOC score, none of 

the three risks had an economic significant relationship with this factor. For BETA we 

concluded there was no economical significant relationship, since there was no 

statistically significant relationship; with any of ESG or the individual pillars. Therefore, 
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we have no evidence that the theoretical framework is either true or false regarding the 

relationship with any of the BETA and any of the ESG-factors.  

 

This study contributed with new information for Swedish ESG-rated companies and how 

this kind of rate affects the risk of a company. We found a statistically significant positive 

relationship between the summary ESG-score and VOL and IDVOL, respectively. On a 

practical level, this study suggests that if the investors are more risk prone, a Swedish 

ESG-rated company with an higher than average ESG-score might be an attractive 

alternative. This since higher ESG-scores gives some indication of higher VOL and 

IDVOL, respectively. In addition, much of the risk can be removed by diversifying the 

portfolio according to the Modern portfolio theory and CAPM, since IDVOL can in 

theory be completely diversified.  

 

8.2 Theoretical and Practical Contributions  

We believe that we have contributed with new information in the area of ESG-rated firms 

and the relation to risk in Sweden. Since there is no previous study focusing mainly on 

Sweden, we have contributed with knowledge about the subject for the country Sweden. 

This new information mainly concerns investors and companies. The theoretical 

contribution of this study is confirmed through our results, as the empirical result showed 

a statistically significant positive relationship for VOL and IDVOL with the ESG-scores. 

We think that this was unexpected as the majority of previous studies had shown the 

opposite. Therefore we have concluded that our study is not consistent with previous 

literature that we have discussed earlier. Another interesting aspect, was that some of the 

variables that in theory should explain the different types of risk, actually did not in this 

study. Since our result showed a statistically significant positive relationship between the 

ESG-score and VOL and IDVOL, respectively. As previously stated, we concluded that 

the theories we had discussed in the theoretical framework, such as the Stakeholder 

Theory did not work on the Swedish market. Also, that investing Swedish companies 

with high ESG-scores might contribute a higher VOL and IDVOL in a portfolio, which 

implies accordingly to the utility function that investing in these companies might be for 

risk prone investors. As we said, the IDVOL could be diversified accordingly to Modern 

Portfolio Theory and CAPM. Regarding BETA we found no empirical evidence and 

therefore our theories that is stated in the theoretical framework is not confirmable.  

 

Since our result showed the opposite regarding VOL and IDVOL compared to previous 

study, this will give information to investors, which we believe is our practical 

contribution. As Swedish companies with a high ESG-score will in general have high 

VOL and IDVOL. This might be something for the investor to consider before investing, 

even though the systematic risk is the most important risk measure to consider. In this 

case, Swedish companies might rethink investing in ESG activities since it will give a 

higher VOL and IDVOL, respectively. Therefore, we believe that our study has provided 

a framework, as well as guidance, for companies and investors. It provides an 

understanding of the relation with a Swedish company’s ESG-rating and how it is 

associated with risk. Consequently, we believe that we have contributed by decreasing 

the asymmetric information that exists.  
 

8.3 Limitations and Future Research 

As for all studies, this study has had its limitations. It has been limited to the three risk 

measures; Volatility, Beta and Idiosyncratic volatility and the CSR measurement of the 

ESG-scores. Furthermore, it has been limited to Swedish companies, which is further 
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limited by the range of the number of ESG-scores companies present in the Thomson 

Reuters database. Due to limitation of time we have selected all industries. The limitations 

of this study could provide interesting topics used for further research. The following 

topics are areas that can be used for further research:     

 

❖ Issues regarding Environmental, Social and Governance factors continue to grow 

more important and are under constant change. Therefore, continuing and 

renewing research regarding the subject is important. Consequently, we are 

suggesting that redoing this study in a couple of year time could be interesting and 

could provide a different result compared to this study. 

 

❖ One of the risk factors that we considered selecting was the Cost of Capital, or 

Cost of Equity Capital. A few previous studies (Table 2) have used this as their 

risk factor, but never in a study that focuses on the Swedish market. 

 

❖ Viewing the Nordics could as well be an alternative. To understand if the result 

might differ from what is found in this study for Sweden. The only problem in 

this case would be that there is a different currency which limits us. This would 

be a suggestion if the researcher is ready to understand these differences.  

 

❖ For this study we selected the country Sweden. It would be interesting for further 

research to select another Nordic country; such as Norway, Finland or Denmark 

which all have high ESG-scores and see if the result would be the same depending 

on if the results are associated with the country selected.  

 

❖ Another geographical area that we considered selecting was emerging markets in 

Europe. As far as we know this area alone has not been examined before, and it 

would be interesting testing the relationship with any of the risk factors (TR, SR, 

COC and IR) and the ESG-score.    

 

❖ In this study, data from Thomson Reuters Eikon is used to gather the data from 

Swedish ESG-rated firms. It could be fruitful for further research to use another 

database that might provide other information and definitions of variables. One 

example could be using ESG-scores from Folksam. This could give another result 

than for this study, depending on how the different rating agencies define the 

different kinds of scores and variables.  

 

❖ All industries of Thomson Reuters database in Sweden are included in this thesis. 

Consequently, another suggestion would be to view one kind of industry with 

ESG-rating and risks, or alternatively compare a few industries. It might be 

difficult to only view one industry, but as the number of companies with 

calculated ESG-scores continue to grow this could provide an interesting 

perspective. 

 

❖ We concluded that BETA has a significant relationship with some industries. 

Further research could investigate industry-specific characteristics instead of 

firm-specific characteristics like this study. The researcher could investigate how 

industry-specific characteristics are related to ESG-rated companies. As for 
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example if an industry is more environmentally sensitive (more sensitive to 

changes in environment) and to investigate how this will affect BETA.  

 

❖ For further research another interesting topic would be to do a deep dive into a 

specific pillar of the ESG-factors and compare it to risk. An example could be to 

examine factors within the social pillar and compare these with total and 

idiosyncratic risk, but all of these can be exchanged to the other ESG-pillars or 

risk factors. For example, Sassen et al. (2016) concluded that there is a positive 

relationship between governance and systematic risk. It would be interesting to 

examine the specific factors that might contribute to this relationship. 

 

❖ As stated in 6.5 the two variables; LEV and PB are not important for VOL or 

IDVOL, it does not give another value by excluding or including these two. But 

it does give a different coefficient value for BETA. For further research these two 

variables do not necessarily need to be included in the regression model, if the 

researchers are viewing the two risks; VOL or IDVOL. For further research the 

researcher could use other variables that might be defined differently to the ones 

presented in this study.  

 

❖ We concluded in 6.5 that the result from the ovtest indicated that there were one 

or more variables that might be influence by higher powers. As stated, regarding 

the time limit we will leave this for further research in the area.    
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Appendix   
 

Appendix 1. List of Companies  

 

AAK 1 KAMBI GROUP LTD.SHARES 74 

ACADEMEDIA 2 KARO PHARMA 75 

AF POYRY B 3 KINDRED GROUP SDR 76 

ALFA LAVAL 4 KINNEVIK B 77 

ALIMAK GROUP 5 KLOVERN A 78 

ALLIANCE OIL SDB  6 KUNGSLEDEN 79 

ARJO B 7 LEO VEGAS 80 

ASSA ABLOY B 8 LINDAB INTERNATIONAL 81 

ATLAS COPCO A 9 LOOMIS B 82 

ATTENDO 10 LUNDBERGFORETAGEN B 83 

AVANZA BANK HOLDING 11 LUNDIN PETROLEUM 84 

AXFOOD 12 MEDA 'A'  85 

BEIJER REF B 13 MEKONOMEN 86 

BERGMAN & BEVING 14 MODERN TIMES GROUP MTG B 87 

BETSSON B 15 MUNTERS GROUP 88 

BILIA A 16 MYCRONIC 89 

BILLERUDKORSNAS 17 NCC B 90 

BIOGAIA B 18 NEDERMAN HOLDING 91 

BIOTAGE 19 NETENT ORD SHS 92 

BOLIDEN ORD SHS 20 NEW WAVE GROUP B 93 

BONAVA B 21 NIBE INDUSTRIER B 94 

BRAVIDA HOLDING 22 NOBIA 95 

BUFAB 23 NOBINA 96 

BURE EQUITY 24 NOLATO B 97 

CAMURUS 25 NYFOSA 98 

CAPIO  26 OMX  99 

CASTELLUM 27 ONCOPEPTIDES 100 

CATENA MEDIA 28 ORESUND INVESTMENT 101 

CELLAVISION 29 ORIFLAME HOLDING  102 

CLAS OHLSON B 30 PANDOX B 103 

CLOETTA 'B' 31 PARADOX INTERACTIVE 104 

COLLECTOR 32 PEAB B 105 

CTT SYSTEMS 33 PROBI 106 

DIOS FASTIGHETER 34 RATOS B 107 

DOMETIC GROUP 35 RAYSEARCH LABORATORIES B 108 

DUSTIN GROUP 36 RECIPHARM B 109 

ELANDERS B 37 RESURS HOLDING 110 

ELECTROLUX B 38 SAAB B 111 

ELEKTA B 39 SANDVIK 112 



 

 II 

ELTEL 40 SAS 113 

ENIRO 41 SCANDI STANDARD 114 

EPIROC A 42 SCANDIC HOTELS GROUP 115 

ERICSSON B 43 SECTRA B 116 

ESSITY A 44 SECURITAS B 117 

EVOLUTION GAMING GROUP 45 

SKANDINAVISKA ENSKILDA 

BANKEN A 118 

FABEGE 46 SKANSKA B 119 

FASTIGHETS BALDER B 47 SKF B 120 

FINGERPRINT CARDS B 48 SKISTAR B 121 

FORTNOX AB 49 SSAB A 122 

GAMBRO 'B'  50 STILLFRONT GROUP 123 

GETINGE B 51 STORYTEL B 124 

GRANGES 52 SVEDBERGS I DALSTORP B 125 

GUNNEBO 53 

SVENSKA CELLULOSA 

AKTIEBOLAGET SCA B 126 

HALDEX 54 SVENSKA HANDELSBANKEN A 127 

HANSA BIOPHARMA 55 SWECO B 128 

HEMBLA B  56 SWEDBANK A 129 

HEMFOSA FASTIGHETER  57 SWEDISH MATCH 130 

HENNES & MAURITZ B 58 SWEDISH ORPHAN BIOVITRUM 131 

HEXAGON B 59 TELELOGIC  132 

HEXPOL B 60 TELE2 B 133 

HOGANAS 'B'  61 TELIA COMPANY 134 

HOIST FINANCE 62 THULE GROUP 135 

HOLMEN B 63 TOBII AB 136 

HUFVUDSTADEN A 64 TRELLEBORG B 137 

HUMANA 65 TROAX GROUP 138 

HUSQVARNA B 66 VBG GROUP B 139 

ICA GRUPPEN 67 VITROLIFE 140 

INDUSTRIVARDEN A 68 VOLATI 141 

INDUTRADE 69 VOLVO B 142 

INTRUM 70 WALLENSTAM 'B' 143 

INVESTOR B 71 WIHLBORGS FASTIGHETER 144 

INWIDO 72 WM-DATA 'B'  145 

JM 73     
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Appendix 2. Definitions of Variables 

 

Thomson Reuters (Refinitiv) Definitions 

Return Index (RI#T):  

A return index (RI) is available for individual equities and unit trusts. This shows a 

theoretical growth in value of a share holding over a specified period, assuming that 

dividends are re-invested to purchase additional units of an equity or unit trust at the 

closing price applicable on the ex-dividend date. . 

For all countries except the USA and Canada detailed dividend payment data is only 

available on Datastream from 1988 onwards. Up to this time the RI is constructed using 

the annualised dividend yield. This method adds an increment of 1/260th part of the 

dividend yield to the price each weekday. There are assumed to be 260 weekdays in a 

year, market holidays are ignored: 

 

Method 1 (using annualised dividend yield) 

 

RI on the basedate =100, then: 

𝑅𝐼𝑡 = 𝑅𝐼𝑡−1 ∗
𝑃𝐼𝑡

𝑃𝐼𝑡−1
∗ (1 +

𝐷𝑌𝑡

100
∗

1

𝑁
) 

Where: 

𝑅𝐼𝑡 = return index on day t 

𝑅𝐼𝑡−1= return index on previous day 

𝑃𝐼𝑡= price index on day t 

𝑃𝐼𝑡−1 = price index on previous day 

𝐷𝑌𝑡= dividend yield % on day t 

N = number of working days in the year (taken to be 260) 

From 1988 onwards (and from 1973 for US and Canadian stocks), the availability of 

detailed dividend payment data enables a more realistic method to be used in which the 

discrete quantity of dividend paid is added to the price on the ex-date of the payment. 

Then: 

 

Method 2 (using ex-dividend date) 

 

𝑅𝐼𝑡 = 𝑅𝐼𝑡−1 ∗
𝑃𝑡

𝑃𝑡−1
 

 

 

except when t = ex-date of the dividend payment Dt then: 

 

𝑅𝐼𝑡 = 𝑅𝐼𝑡−1 ∗
𝑃𝑡 + 𝐷𝑡

𝑃𝑡−1
 

 

 

Where: 

𝑃𝑡 = price on ex-date 

𝑃𝑡−1 = price on previous day 

𝐷𝑡= dividend payment associated with ex-date t 

 



 

 IV 

Gross dividends are used where available and the calculation ignores tax and re-

investment charges. Adjusted closing prices  are used throughout to determine price index 

and hence return index. 

 

Note : where the detailed dividend payment data (after 1988 for countries other than US 

and Canada) contains a mixture of dividends marked  as net and gross,  the annualised 

dividend yield (method 1 above) continues to be used. The net/gross markers can be 

identified using the datatype DTAX (tax marker) or can be displayed in the Dividend 

Payment Report in DS Advance. To display the total return using the ‘ex-date’ method in 

these cases, the alternative total return datatype RZ (return index as paid) may be used. 

RZ uses the ‘ex-date’ method (method 2 above) irrespective of the tax markers. 

 

For UK companies the RI includes a tax credit on the dividend until it was finally 

abolished in April 2004. Prior to that time dividends as announced by the company are 

grossed up to include to the credit in the RI calculation. The rate used varies over time, 

the last rate being 10% in the period April 1999 to April 2004. To see the version of return 

index which does not include these tax credits, the datatype RN can be used. The RN 

calculation is the same as RI except the dividends used are as announced by companies 

and not grossed up for the tax credits. It follows that since  April 2004 the performance 

of RI and RN for UK companies is the same. RN is available for UK companies only.   

 

ESG (TRESESG):  

Refinitiv's ESG Score is an overall company score based on the self-reported information 

in the environmental, social and corporate governance pillars. 

 

ENV (ENSCORE):  

Refinitiv's Environment Pillar Score is the weighted average relative rating of a company 

based on the reported environmental information and the resulting three environmental 

category scores. 

 

SOC (SOSCORE):  

Refinitiv's Social Pillar Score is the weighted average relative rating of a company based 

on the reported social information and the resulting four social category scores. 

 

GOV (CGSCORE):  

Refinitiv's Governance Pillar Score is the weighted average relative rating of a company 

based on the reported governance information and the resulting three governance 

category scores. 

 

SIZE (WC02999):  

• All Industries: 

TOTAL ASSETS represent the sum of total current assets, long term receivables, 

investment in unconsolidated subsidiaries, other investments, net property plant 

and equipment and other assets. 

 

• Banks: 

TOTAL ASSETS represent the sum of cash & due from banks, total investments, 

net loans, customer liability on acceptances (if included in total assets), 

investment in unconsolidated subsidiaries, real estate assets, net property, plant 

and equipment and other assets. 



 

 V 

 

• Insurance Companies: 

TOTAL ASSETS represent the sum of cash, total investments, premium balance 

receivables, investments in unconsolidated subsidiaries, net property, plant and 

equipment and other assets. 

 

• Other Financial Companies: 

TOTAL ASSETS represent the sum of cash & equivalents, receivables, securities 

inventory, custody securities, total investments, net loans, net property, plant and 

equipment, investments in unconsolidated subsidiaries and other assets. 

 

 

LEV (WC0822): 

• All Industries: 
𝐿𝑒𝑣𝑒𝑟𝑎𝑔𝑒 =

(𝐿𝑜𝑛𝑔 𝑇𝑒𝑟𝑚 𝐷𝑒𝑏𝑡 + 𝑆ℎ𝑜𝑟𝑡 𝑇𝑒𝑟𝑚 𝐷𝑒𝑏𝑡 & 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑃𝑜𝑟𝑝𝑜𝑟𝑡𝑖𝑜𝑛 𝑜𝑓 𝐿𝑜𝑛𝑔 𝑇𝑒𝑟𝑚 𝐷𝑒𝑏𝑡)

(𝑇𝑜𝑡𝑎𝑙 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 + 𝑆ℎ𝑜𝑟𝑡 𝑇𝑒𝑟𝑚 𝐷𝑒𝑏𝑡 & 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑃𝑜𝑟𝑡𝑖𝑜𝑛 𝑜𝑓 𝐿𝑜𝑛𝑔 𝑇𝑒𝑟𝑚 𝐷𝑒𝑏𝑡)
∗ 100 

 

 

DIVP(WC09504): 
𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑 𝑃𝑎𝑦𝑜𝑢𝑡 =

𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑𝑠 𝑃𝑒𝑟 𝑆ℎ𝑎𝑟𝑒

𝐸𝑎𝑟𝑛𝑖𝑛𝑔𝑠 𝑃𝑒𝑟 𝑆ℎ𝑎𝑟𝑒
∗ 100 

This item is also available at the security level for 1987 and subsequent years. 
 

 

LIQ (WC08106):  
𝐿𝑖𝑞𝑢𝑖𝑑𝑖𝑡𝑦 =

𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐴𝑠𝑠𝑒𝑡𝑠 − 𝑇𝑜𝑡𝑎𝑙 

𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠 − 𝑇𝑜𝑡𝑎𝑙
 

 

 

ROA (WC08326):  

• Industrials: 

Annual Time Series: 

𝑅𝑒𝑡𝑢𝑟𝑛 − 𝑜𝑛 − 𝐴𝑠𝑠𝑒𝑡𝑠 =
((𝑁𝑒𝑡 𝐼𝑛𝑐𝑜𝑚𝑒 − 𝐵𝑜𝑡𝑡𝑜𝑚 𝐿𝑖𝑛𝑒 + ((𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝐸𝑥𝑝𝑒𝑛𝑠𝑒 𝑜𝑛 𝐷𝑒𝑏𝑡 − 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝐶𝑎𝑝𝑖𝑡𝑎𝑙𝑖𝑧𝑒𝑑) ∗ (1 − 𝑇𝑎𝑥 − 𝑅𝑎𝑡𝑒)))

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑜𝑓 𝐿𝑎𝑠𝑡 𝑌𝑒𝑎𝑟′𝑠 𝑎𝑛𝑑 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑌𝑒𝑎𝑟′𝑠 𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 ∗ 100
 

 

• Banks: 

𝑅𝑒𝑡𝑢𝑟𝑛 − 𝑜𝑛 − 𝐴𝑠𝑠𝑒𝑡𝑠 =
((𝑁𝑒𝑡 𝐼𝑛𝑐𝑜𝑚𝑒 − 𝐵𝑜𝑡𝑡𝑜𝑚 𝐿𝑖𝑛𝑒 + ((𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝐸𝑥𝑝𝑒𝑛𝑠𝑒 𝑜𝑛 𝐷𝑒𝑏𝑡 − 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝐶𝑎𝑝𝑖𝑡𝑎𝑙𝑖𝑧𝑒𝑑) ∗ (1 − 𝑇𝑎𝑥 − 𝑅𝑎𝑡𝑒)))

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑜𝑓 𝐿𝑎𝑠𝑡 𝑌𝑒𝑎𝑟′𝑠 (𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 − 𝐶𝑢𝑠𝑡𝑜𝑚𝑒𝑟 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠 𝑜𝑛 𝐴𝑐𝑐𝑒𝑝𝑡𝑎𝑛𝑐𝑒𝑠)𝑎𝑛𝑑 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑌𝑒𝑎𝑟′𝑠 
(𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 − 𝐶𝑢𝑠𝑡𝑜𝑚𝑒𝑟 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑒𝑠 𝑜𝑛 𝐴𝑐𝑐𝑒𝑝𝑡𝑎𝑛𝑐𝑒𝑠)  ∗ 100

 

Customer Liabilities on Acceptances only subtracted when included in Total Assets 

 

• Insurance Companies: 

𝑅𝑒𝑡𝑢𝑟𝑛 − 𝑜𝑛 − 𝐴𝑠𝑠𝑒𝑡𝑠 =  

((𝑁𝑒𝑡 𝐼𝑛𝑐𝑜𝑚𝑒 − 𝐵𝑜𝑡𝑡𝑜𝑚 𝐿𝑖𝑛𝑒 + ((𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝐸𝑥𝑝𝑒𝑛𝑠𝑒 𝑜𝑛 𝐷𝑒𝑏𝑡 − 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝐶𝑎𝑝𝑖𝑡𝑎𝑙𝑖𝑧𝑒𝑑) ∗ (1 − 𝑇𝑎𝑥 − 𝑅𝑎𝑡𝑒)))

+ 𝑃𝑜𝑙𝑖𝑐𝑦ℎ𝑜𝑙𝑑𝑒𝑟′𝑠 𝑆𝑢𝑟𝑝𝑙𝑢𝑠)

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑜𝑓 𝐿𝑎𝑠𝑡 𝑌𝑒𝑎𝑟′𝑠 (𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 − 𝐶𝑢𝑠𝑡𝑜𝑚𝑒𝑟 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠 𝑜𝑛 𝐴𝑐𝑐𝑒𝑝𝑡𝑎𝑛𝑐𝑒𝑠)𝑎𝑛𝑑 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑌𝑒𝑎𝑟′𝑠 
(𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 − 𝐶𝑢𝑠𝑡𝑜𝑚𝑒𝑟 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑒𝑠 𝑜𝑛 𝐴𝑐𝑐𝑒𝑝𝑡𝑎𝑛𝑐𝑒𝑠)  ∗ 100

 

 

• Other Financial Companies: 

𝑅𝑒𝑡𝑢𝑟𝑛 − 𝑜𝑛 − 𝐴𝑠𝑠𝑒𝑡𝑠 =
((𝑁𝑒𝑡 𝐼𝑛𝑐𝑜𝑚𝑒 − 𝐵𝑜𝑡𝑡𝑜𝑚 𝐿𝑖𝑛𝑒 + ((𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝐸𝑥𝑝𝑒𝑛𝑠𝑒 𝑜𝑛 𝐷𝑒𝑏𝑡 − 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝐶𝑎𝑝𝑖𝑡𝑎𝑙𝑖𝑧𝑒𝑑) ∗ (1 − 𝑇𝑎𝑥 − 𝑅𝑎𝑡𝑒)))

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑜𝑓 𝐿𝑎𝑠𝑡 𝑌𝑒𝑎𝑟′𝑠 (𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 − 𝐶𝑢𝑠𝑡𝑜𝑑𝑦 𝑆𝑒𝑐𝑢𝑟𝑖𝑡𝑖𝑒𝑠) 𝑎𝑛𝑑 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑌𝑒𝑎𝑟′𝑠 
(𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 − 𝐶𝑢𝑠𝑡𝑜𝑑𝑦 𝑆𝑒𝑐𝑢𝑟𝑖𝑡𝑖𝑒𝑠)  ∗ 100

 

 

 

GROW (WC08621):  

• All Industries: 
𝐺𝑟𝑜𝑤𝑡ℎ =

𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑌𝑒𝑎𝑟′𝑠 𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠

𝐿𝑎𝑠𝑡 𝑌𝑒𝑎𝑟′𝑠 𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠−1
* 100 
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• Banks:  

𝐺𝑟𝑜𝑤𝑡ℎ =
((𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑌𝑒𝑎𝑟′𝑠 𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 − 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑌𝑒𝑎𝑟′𝑠 𝐶𝑢𝑠𝑡𝑜𝑚𝑒𝑟 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠 𝑜𝑛 𝐴𝑐𝑐𝑒𝑝𝑡𝑎𝑛𝑐𝑒𝑠) 

(𝐿𝑎𝑠𝑡 𝑌𝑒𝑎𝑟′𝑠 𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 − 𝐿𝑎𝑠𝑡 𝑌𝑒𝑎𝑟′𝑠 𝐶𝑢𝑠𝑡𝑜𝑚𝑒𝑟 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑒𝑠 𝑜𝑛 𝐴𝑐𝑐𝑒𝑝𝑡𝑎𝑛𝑐𝑒) − 1)
∗ 100 

 

• Other Financial Companies: 
𝐺𝑟𝑜𝑤𝑡ℎ =  

((𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑌𝑒𝑎𝑟′𝑠 𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 − 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑌𝑒𝑎𝑟′𝑠 𝐶𝑢𝑠𝑡𝑜𝑑𝑦 𝑆𝑒𝑐𝑢𝑟𝑖𝑡𝑖𝑒𝑠) 

(𝐿𝑎𝑠𝑡 𝑌𝑒𝑎𝑟′𝑠 𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 − 𝐿𝑎𝑠𝑡 𝑌𝑒𝑎𝑟′𝑠 𝐶𝑢𝑠𝑡𝑜𝑑𝑦 𝑆𝑒𝑐𝑢𝑟𝑖𝑡𝑖𝑒𝑠) − 1)
∗ 100 

     This calculation uses restated data for last years values where available. 

 

 

PB (WC09304):  
𝑃𝑟𝑖𝑐𝑒 − 𝑡𝑜 − 𝐵𝑜𝑜𝑘 𝑣𝑎𝑙𝑢𝑒 =

𝑀𝑎𝑟𝑘𝑒𝑡 𝑃𝑟𝑖𝑐𝑒 − 𝑌𝑒𝑎𝑟 𝐸𝑛𝑑

𝐵𝑜𝑜𝑘 𝑉𝑎𝑙𝑢𝑒 𝑃𝑒𝑟 𝑆ℎ𝑎𝑟𝑒
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Appendix 3. Descriptive Statistics for Dummy Variables Industry and Year 

 

Table 1: Descriptive Statistics Associated with the Dummy Variable Industry 
 VOL BETA IDVOL ESG ENV SOC GOV 

Industry 50: Energy 

Obs.  30 30 30 22 

 

22 22 22 

Mean .4331913 .7865061 .3874863 

 

55.31227 

 

41.64091 

 

51.91727 

 

74.50591 

 

Std. 

Dev 

.1756044  .8934434 .1788289 

 

10.92967 

 

8.882379 

 

16.29533 

 

15.72654 

 

Min .192315 

 

-1.156788  .1665335 38.47 26.26 23.47 49.21 

Max .9843298 

 

2.584127 .9383502 76.93 58.02 80.9 93.83 

Industry 51: Basic Materials  

Obs. 138  

 

138  

 

137 

 

101 101 101 101 

Mean .3046492 

 

1.039997 

 

.2381509 

 

60.88673 

 

69.5596 

 

68.74554  

 

42.07 

 

Std. 

Dev 

.1559173 

 

.7773837 

 

.1164621  

 

12.48465 

 

15.11166 

 

15.96785 

 

20.90926 

 

Min .1026118 

 

 -1.27682 

 

.0808501 

 

36.85 

 

22.37 

 

33.46 

 

10.15 

 

Max 1.204295 

 

4.565752 

 

.7713404 

 

 86.96 

 

91.95 

 

93.57 

 

 83.09 

 

Industry 52: Industrials 

Obs. 433 433 432 210 210 210 210 

 

Mean .2975301  

 

1.041483 .2323303   

  

58.75605          65.31962   63.22133           

 

46.23833           

 

Std. 

Dev 

.1472561 

 

.7341627 

 

.124211    15.63295    

  

19.86047     19.80676    

  

20.53068     

  

Min .0857188  

 

-2.944818 

 

.0598641   19.18 16.69       13.05 7.58 

Max 1.480256 

 

5.410159 

 

1.266191 90.31 95.16 95.34 97.76 

Industry 53: Consumer Cyclicals  

Obs.  372      

 

372    371    

 

151          

 

151     

 

151     

 

151     

 

Mean .3552074  

  

.9986413  

  

.2981989   

  

57.52795    62.70013   

  

60.85344    47.89073    

Std. 

Dev 

.2482413 .9518721   .229285    17.16479    

  

21.7049       22.67976     

  

20.39247     

  

Min 0          -2.49125   .0745555   11.44 12.75      8.55       4.04     

   

Max 2.579366 6.560572 2.563882 86.41 97.74 94.74 89.35 

 

Industry 54: Consumer Non-Cyclicals 

Obs. 141       

 

141    

 

141       

 

61          61              

 

61         

 

61           

 

Mean .2942926 .6359535  

  

.2617653  

  

59.61557  64.82852  57.23525    56.5741    

Std. 

Dev 

.1678048    .7427609    .1564088 10.18581   15.99055 14.92301   18.81491 

 

Min .0905729 

  

-2.25876   .0894658   30.05       31.2       23.27       21.36   

     



 

 VIII 

Max 1.607889 4.017456 1.547754 76.59 

 

92.38 86.09 92.55 

Industry 55: Financials  

Obs.  402          

 

402      

 

401       

 

220                 

 

220        

 

220            

 

220            

 

Mean .2554798  

  

.9249277  

  

.1971336 57.09964  62.19945 55.14036  53.6925    

Std. 

Dev 

.1288445 .6162957 .1100369    14.90959 19.89246    

  

18.89558   18.46269   

Min  .0826235 -.740194   .0414505 20.23   13.97       16.28       9.49        

 

Max .9209312 4.421728 .9107834 85.96 94.77 91.01 92.8 

 

Industry 56: Healthcare 

Obs. 208           

 

208     207          

 

69             

 

69        

 

69            

 

69           

 

Mean .400825 .8979763  

  

.3523933 50.71377 58.21362  

  

48.44406  44.96536    

Std. 

Dev 

.204225    1.183401   .1941784    12.79341 17.83443     15.50358 16.76507 

Min .0315424 -5.80565   .0297585 28.42       22.62      21.9       11.24     

   

Max 1.433247 3.81195 1.351256 85.24 92.8 85.23 76.82 

 

Industry 57: Technology 

Obs. 114       114     114           

 

47            

 

47              

 

47           

 

47            

 

Mean .4450115  

  

1.137943  

  

.3698088 56.95766 60.05298 62.09     47.53447  

Std. 

Dev 

.2950832 1.248658   .2662266 17.73611   18.95092 18.99423  20.88211 

Min .1360291 

  

-4.85959   .0914712   22.56       25.67       27.14       5.33       

Max 1.716083 4.348395 1.715202 88.98 92.98 94.76 81.79 

 

Industry 58: Telecommunication Services 

Obs. 36     

 

36     

 

36       34             

 

34              

 

34            

 

34         

 

Mean .218431  .6331543  

  

.1818439  64.35294 56.17735 68.11765  69.07794    

Std. 

Dev 

.1296285    .4914971 .0853272    12.11256 15.06191 15.77476   14.11839   

Min .1041518 

  

-.257393   .1025228 40.57        32.33       35.38        24.36       

Max .7536874 1.730297 .5327927 

 

84.8 81.63 95.8 84.81 
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Table 2: Descriptive Statistics Associated with the Dummy Variable Year 
 VOL BETA IDVOL ESG ENV SOC GOV 

Year: 2002 

Obs.  86    86     

 

86    

 

32         

 

32           

 

32     

 

32     

 

Mean .4450861 .907828    .3134963  

  

52.25688    51.90313  

  

54.64781    49.86594  

   

Std. 

Dev 

.2477465    .7496735   .1558653    12.10356   17.56434 15.45802     

  

19.75485      

Min .1205167 

  

-.320263   .0745555   29.98       30.47        25.6       15.55        

 

Max 1.561796 

 

4.189238 .8385479 84.22 87.9 86.17 85.1 

Year: 2003 

Obs.  86    

 

86     

 

86    

 

32     

 

32     

 

32      

 

32     

Mean .3684509  

  

.773519    .3129584  

  

51.51656    49.43969   

  

54.2275     50.67594    

Std. 

Dev 

.2371002    .6427087    .2378954    12.15987     

  

18.6954       16.1177       20.09311       

Min .1285096 

  

-2.25876   .0838894   21.1       19.76      19.91      13.14  

      

Max 1.607889 2.552747 1.547754 80.04 85.83 81.23 90.83 

 

Year: 2004 

Obs.  87   

 

87     87   42     42      

 

42      42      

 

Mean .2671261 

    

1.061134  

  

.2334034  

    

53.53238    53.00881  

  

56.3481    50.8369    

Std. 

Dev 

.145173    1.108337   .12943 12.92312     

  

15.01531    

  

18.64955   

    

20.10742     

  

Min .1016447 

  

-.664478   .0652191   25.4       28.36       21.9       7.58       

 

Max .8137532 4.421728 .8088497 

 

81.53 88.7 89.45 87.93 

Year: 2005 

Obs.   90    90    

 

89    

   

50      50      50      50        

 

Mean .2828429  

  

.9327756  

  

.2506399 53.9548    53.6218    57.1992    50.5498    

Std. 

Dev 

.1760138    .8597666   .1788841    11.69839    

   

16.12611    

  

15.10504    

  

21.60503      

Min .0857188 

  

-2.77644   .0726238   30.25       32.33       22.75       11.24     

 

Max 1.283678 2.545817 1.266191 77.49 91.38 86.49 94.12 

 

Year: 2006 

Obs.  95    

 

95       

 

94     

 

48     48     

 

48        

 

48           

 

Mean .3011196  

  

.9327533 .248687    53.24604    54.95313  

  

53.5775    50.95708    

 

Std. 

Dev 

.1794264    .5814176   .1857348    11.80039    

  

15.90047    

  

17.14923    

  

19.86087      

Min .0315424 

  

-.510355  .0297585   28.42       29.13       22.41     18.97 

 

Max 1.716083 2.738117 1.715202 81.07 91.05 90.56 88.42 

 

Year: 2007 



 

 X 

Obs.  98    98    97    

 

46     

 

46     

 

46     

 

46           

 

Mean .2930799  

  

.9829629  

  

.2381633  

  

55.84152    58.10283  

  

58.44957    50.28522    

Std. 

Dev 

.1216277    .9654054   .1143947    14.76934    

  

19.54946    

   

18.93431    

  

20.94548     

    

Min .0972135 

  

-4.929771 .0598641   27.68       20.78       21.67        14 

 

Max .8598543 4.251575 .8587126 85.99 96.15 95.8 92.55 

 

Year: 2008 

Obs.  99     

 

99    

 

99    

 

47          

 

47     

 

47     

 

47     

 

Mean .450104    .9135029  

  

.3455081  

  

57.74872   

  

63.55234  

  

58.91064    49.92809    

Std. 

Dev 

.1595169    .5299955   .1479993    12.8362   16.91591    

  

18.16434    

  

19.63849      

Min .0306177 

  

-1.2106    .0180681   30.7       27.75       20.29       14.02 

       

Max .9843298 2.19494 .9383502 84.8 97.38 93.55 84.97 

 

Year: 2009 

Obs.  99    

 

99     

 

99      

 

47               

 

47          

 

47       

 

47     

 

Mean .5034764  

  

1.090525 

    

.3843212  60.45489    67.83191  

  

61.41745    51.11021    

Std. 

Dev 

.2978893    1.22428   .2210014    13.94915 18.19381    

  

18.90739    

  

19.93608     

  

Min .1002296 

  

-1.30857  .0993374   20.23   22.79 24.21      9.49   

     

Max 2.034085 6.560572 1.340956 86.96 97.35 90.3 84.76 

 

Year: 2010 

Obs.  100          100            100          48        48           

 

48       48     

 

Mean .3403858 1.094649 .2699079 60.70208    68.26479  

  

62.16646    50.56479    

 

Std. 

Dev 

.1861514 .7292214 .1846388    14.36978    18.10091    

  

20.44663    

  

20.44857      

Min .1004201 

  

-1.133782 .0496071 25.44       31.61 24.99     10.91       

 

Max 1.256653 4.348395 1.256088 86.49 97.74 92.23 83.01 

 

Year: 2011 

Obs.  100    

 

100         

 

100    

 

48                

 

48      

 

48         

 

48     

 

Mean .3082691  
  

1.015222 .2321008  
  

61.04146    69.21229  
  

62.34125 50.42146    
 

Std. 
Dev 

.1814112    .6738373   .1738648    15.02092 17.58458     21.58873     19.88865      

Min .1041518 
  

-.592857   .0737949   29.02 36.03       20.77       16.51    
    

Max 1.683445 3.158687 1.593317 86.41 97.42 91.26 87.24 

 

Year: 2012 

Obs.  100       

 

100        

 

100         

 

49               

 

49      49          

 

49     

 

Mean .3059067  

  

.8630703 .2629132  61.09735    69.08531  

  

62.88327    50.09898    

 



 

 XI 

Std. 

Dev 

.2906011    .8792498   .2892647    14.97171 17.98199     20.57964    

  

20.29321     

  

Min .0894404 -3.6973   .0640383 24.37 13.97       20.32    9.15     

   

Max 2.579366 3.349695 2.563882 84.84 95.96 93.5 88.17 

 

Year: 2013 

Obs.  100       

 

100      

 

100          

 

49                 

 

49      

 

49           

 

49           

Mean .2808104 .9133712  .2472018  61.41163    70.50122  

  

62.03592    50.53755    

 

Std. 

Dev 

.2373676    .9398022   .2331663    14.22917 17.39614     20.68552    

  

20.11934      

Min .0857495 

  

-4.8596    .0414505 28.44 13.97       21.32 12.63 

 

Max 1.711915 4.97156 1.705318 84.43 95.16 94.55 88.44 

 

Year: 2014 

Obs.  106    

 

106      

 

105       52                 

 

52      

 

52       

 

52     

 

Mean .2489145  

  

.9834562  

  

.2176991  60.61827    68.78596  

  

61.92885    49.99962    

Std. 

Dev 

.1288405    1.344443   .1225859    13.44619 17.48995     19.97433    

  

19.43465      

Min .0865247 

  

-5.80565  .0678219 31.55 24.37       19.92     14.21    

    

Max .8128878 5.833458 .7257994 

 

86.73 94.77 94.74 84.34 

Year: 2015 

Obs.  119           

 

119         

 

119      

 

63     

 

63      

 

63         

 

63     

 

Mean .3391205 .987889 .2649634  59.41778    66.07317  

  

61.2173    49.86857    

 

Std. 

Dev 

.178219    .5975732 .1799147    16.85132    

  

21.11298    

  

21.28059    20.85062     

  

Min .1446953 -1.73348   .0569539   11.44       14.19       8.55        4.04       

 

Max 9806404 3.175432 .9765767 87.52 95.11 94.2 91.15 

 

Year: 2016 

Obs.  130         

 

130     

 

130      

 

66      66      

 

66      

 

66     

 

Mean .2879213  1.172914  

  

.2414831  

  

60.45697    67.08303   

  

62.98182    50.13273    

Std. 

Dev 

.1383679 .7918253   .1310004    17.11826     20.0837       21.95315    

  

21.26408     

  

Min .1182755 -.578375   .0681893 14.03       12.75       8.8       7.12       

 

Max .9052696 3.622507 .8724054 87.22 94.9 94.45 93.83 

 

Year: 2017 

Obs.  133          

 

133          133      

 

72         

 

72        

 

72      

 

72            

 
Mean .254554 .8960319 .222739    60.37333    66.08528   

  

63.65208    50.18167    

Std. 

Dev 

.1398433    .8715067 .1394617    16.01946   20.6158       19.65241    

  

21.05277     

  

Min .0905729 -3.3235    .0586778   13.66       18.33    12.64      9.65 

 



 

 XII 

Max 1.109144 3.11332 

 

1.092153 88.98 95.84 95.34 92.8 

Year: 2018 

Obs.  135        135          135       131      131        131      131       

Mean .3052545  1.016289 .2620536  

  

55.94244    59.74496  

  

57.59733  49.77802   

 

Std. 

Dev 

.1378705 .832081   .1338604 16.14413     19.28518    19.34558    

  

21.6132       

Min .0826235 -1.7680    .0756759   22.37       18.14       16.28       4.19      

 

Max .9126011 3.81195 .9083097 90.31 97.11 95.26 97.76 

 

Year: 2019 

Obs.  135          

 

135        

 

134          

 

8          

 

8            

 

8           

 

8     

 

Mean .2944539  

  

.7678471  .2493354  

  

58.6375    59.62375  

  

65.71     49.28875  

   

Std. 

Dev 

.1200375    

      

.8216564   .1209116 17.00095   21.88062    20.32302   

  

26.52384      

Min 0 -1.63814   .0653466   32.25       31.2     37.5       21.36     

   

Max .92117 2.574805 .8764457 85.24 92.8 93.44 83.73 
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Appendix 4. Scatterplots 

 

 
Graph 1: Scatterplot Matrix between Risk-factors and ESG, ENV, SOC and GOV 

 

 
Graph 2: Scatterplot Matrix between Risk-factors and SIZE and SIZE_ln (ln(SIZE)) 
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Graph 3: Scatterplot Matrix between Risk-factors and LIQ and LIQ_w1 (Winsorized LIQ 

on 1%)  

 

 

 
Graph 4: Scatterplot Matrix between Risk-factors and ROA 
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Graph 5: Scatterplot Matrix between Risk-factors and GROW and GROW_w1 

(Winsorized GROW on 1%) 

 

 

 
Graph 6: Scatterplot Matrix between Risk-factors and PB and PB_w1 (Winsorized PB on 

1%) 
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Graph 7: Scatterplot Matrix between risk-factors and LEV, DIVP, IND and YEAR 

 

 

 
Graph 8: Scatterplot Matrix between Risk-factors, BETA_w1 (Winsorized BETA on 1%) 

and ESG 
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Graph 9: Scatterplot Matrix between all Independent Variables (after Modifications) 
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Appendix 5. Correlation Matrix for Modified Variables 

Table 1: Correlation Matrix between Modified Dependent and Independent Variables 
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Appendix 6. Regression Analysis without LEV and PB 

 

Table 1: Results from Regression Analysis without the Variables LEV and PB 
Variables (1) 

VOL 

(1) 

BETA_w1 

(1) 

IDVOL 

(2) 

VOL 

(2) 

BETA_w1 

(2) 

IDVOL 

ESG 0.148*** 

(0.006) 

0.321 

(0.189) 

0.104** 

(0.046) 

   

ENV   

 

 0.133** 

(0.025) 

0.284 

(0.129) 

0.115* 

(0.059) 

SOC    -0.050 

(0.341) 

0.003 

(0.989) 

-0.072 

(0.162) 

GOV    0.066** 

(0.029) 

0.044 

(0.753) 

0.060** 

(0.034) 

SIZE_ln -3.482***   

(0.000) 

-4.385 

(0.207) 

-3.720*** 

(0.000) 

-3.321*** 

(0.000) 

-4.526 

(0.201) 

-3.523*** 

(0.000) 

LIQ -0.507 

(0.631) 

6.952* 

(0.079) 

-0.935 

(0.388) 

-0.301 

(0.752) 

6.890* 

(0.081) 

-0.694 

(0.469) 

ROA -0.130** 

(0.025) 

-0.745** 

(0.020) 

-0.096* 

0.091 

-0.124** 

(0.025) 

-0.750** 

(0.022) 

-0.088* 

(0.092) 

DIVP -0.266*** 

(0.000) 

-0.499*** 

(0.001) 

-0.221*** 

0.000 

-0.256*** 

(0.000) 

-0.493*** 

(0.001) 

-0.210*** 

(0.000) 

GROW_w1 0.053** 

(0.023) 

0.014 

(0.879) 

0.052** 

(0.026) 

0.058*** 

(0.010) 

0.018 

(0.842) 

0.058** 

(0.011) 

_CONS 102.583*** 

(0.000) 

111.360** 

(0.032) 

99.906*** 

(0.000) 

100.149*** 

(0.000) 

117.587** 

(0.033) 

96.574*** 

(0.000) 

Year 

Dummy 

Yes Yes Yes Yes Yes Yes 

 

Industry 

Dummy 

Yes Yes Yes Yes Yes Yes 

 

Number of 

obs. 

622.000 622.000 622.000 622.000 622.000 

 

622.000 

P-value for 

F-test 

0.000 0.000 0.000 0.000 

 

0.000 0.000 

 

R-Square 

Adjusted 

0.407 

 

0.104 0.395 0.412 0.102 0.405 

This table presents the coefficients from the regression model. The parentheses represents the p-value 

for each variable (defined in Table 4). Where _ln stands for logarithmic variable as well as the _w1 

stands for a variable winsorized at 1 %. The coefficients of the risk measures are multiplied with 100. 

Robust and clustered (by firm) standard errors are reported in parentheses. The p-values are two tailed 

and the symbols presented as ***, **, * are showing the significance levels of 1%, 5% and 10%, 

respectively.  
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Appendix 7. VIF and Ovtest 

 

Table 1: VIF-values for variables 

VIF  

Variable VIF (1) VIF (2) 

ESG 1.69  

ENV  2.18 

SOC  2.23  

GOV  1.33 

SIZE_ln 2.26 2.38 

LIQ 1.31 1.32  

ROA 1.17 1.17 

LEV 1.30 1.35 

DIVP 1.32 1.35 

GROW_w1 1.16 1.19 

PB_w1 1.61 1.62 

Industry Dummy 

51 5.21 6.03 

52 8.20 9.25 

53 6.24 6.90 

54 3.44  3.75 

55 2.45 2.51 

56 3.83 4.25 

57 3.03 3.22 

58 2.12 2.13 

Year Dummy 

2003 2.13 2.14 

2004 2.60 2.60 

2005 2.63 2.63 

2006 2.81 2.82 

2007 2.88 2.88 

2008 2.94 2.96 

2009 2.90 2.94 

2010 3.02 3.05 

2011 3.01 3.06 

2012 2.97 3.02 

2013 2.99 3.04  

2014 3.12  3.17 

2015 3.46 3.50 

2016 3.63 3.68 

2017 3.91 3.95 

2018 6.04 6.07 

2019 1.48 1.48 

Mean VIF 3.00 3.06 
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Table 2: Mean VIF-values  

Mean VIF 

ESG and non-transformed variables (all years) 2.93 

ESG and non-transformed variables (only year <2018) 2.76 

ESG and transformed variables (year<2018) 2.82 

ENV, SOC, GOV non-transformed variables (all years) 2.99 

ENV, SOC, GOV and non-transformed variables (year<2018) 2.85 

ENV, SOC, GOV and transformed variables (year<2018) 2.91 

 

Table 3: Results from Ramsey RESET test 
Ramsey RESET test (ovtest) 

 ESG (1) ENV, SOC, GOV (2) 

VOL, non-transformed, all 

years 

27.11 

(0.0000) 

31.84 

(0.0000) 

VOL, transformed, all years  23.78 

(0.0000) 

28.36 

(0.0000) 

VOL, non-transformed, (year 

<2018) 

28.56 

(0.0000) 

33.11 

(0.0000) 

VOL, transformed, (year 

<2018) 

28.53 

(0.0000) 

31.34 

(0.0000) 

BETA, non-transformed, all 

years 

1.23 

(0.2981) 

1.36 

(0.2545) 

BETA, transformed, all years 1.04 

(0.3733) 

1.24 

(0.2942) 

BETA, non-transformed, 

(year <2018) 

3.11 

(0.0260) 

2.82 

(0.0387) 

BETA, transformed, (year 

<2018) 

1.34 

(0.2617) 

1.57 

(0.1964) 

IDVOL, non-transformed, all 

years 

25.73 

(0.0000) 

31.34 

(0.0000) 

IDVOL, transformed, all 

years 

24.53 

(0.0000) 

29.37 

(0.0000) 

IDVOL, non-transformed, 

(year <2018) 

29.12 

(0.0000) 

32.35 

(0.0000) 

IDVOL, transformed, (year 

<2018) 

30.62 

(0.0000) 

33.06 

(0.0000) 

This table presents the results from the Ramsey RESET test (ovtest). The results are divided 

by ESG-score and the ENV, SOC, GOV-scores. It is divided for the different types of risk as 

well with transformed and non-transformed variables. Transformed refers to the variables that 

are either logarithmic or winsorized. As for <2018 refers to the years before 2018. The P-values 

(Prob>F) are represented in the parentheses where the other value represents F(x). 
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Table 4: Results from Ramsey RESET test for changed variables 
Ramsey RESET test (ovtest) 

Variables 𝒙 𝒙𝟐 𝒙𝟑 𝒙𝟑 

ENV 28.36 

(0.0000) 

26.89 

(0.0000) 

25.59 

(0.0000) 

24.68 

(0.0000) 

SOC 28.36 

(0.0000) 

28.01 

(0.0000) 

27.61 

(0.0000) 

27.25 

(0.0000) 

GOV 28.36 

(0.0000) 

28.18 

(0.0000) 

27.64 

(0.0000) 

27.10 

(0.0000) 

SIZE_ln 28.36 

(0.0000) 

29.18 

(0.0000) 

29.90 

(0.0000) 

30.50 

(0.0000) 

LIQ 28.36 

(0.0000) 

28.71 

(0.0000) 

28.68 

(0.0000) 

28.66 

(0.0000) 

ROA 28.36 

(0.0000) 

31.11 

(0.0000) 

32.07 

(0.0000) 

31.41 

(0.0000) 

LEV 28.36 

(0.0000) 

28.32 

(0.0000) 

28.24 

(0.0000) 

28.23 

(0.0000) 

DIVP 28.36 

(0.0000) 

23.34 

(0.0000) 

17.81 

(0.0000) 

14.17 

(0.0000) 

GROW_w1 28.36 

(0.0000) 

23.21 

(0.0000) 

22.84 

(0.0000) 

22.76 

(0.0000) 

PB_w1 28.36 

(0.0000) 

29.09 

(0.0000) 

29.17 

(0.0000) 

29.08 

(0.0000) 

This table presents the results from the Ramsey RESET test (ovtest). The results are divided 

by for the individual ESG-scores and control variables. The P-values (Prob>F) are 

represented in the parentheses where the other value represents F(3, 583). 
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Appendix 8. Results from Regression Analysis without the Financial Industry 

 

Table 1: Results from Regression Analysis without the Financial Industry 
Variables (1) 

VOL 

(1) 

BETA_w1 

(1) 

IDVOL 

(2) 

VOL 

(2) 

BETA_w1 

(2) 

IDVOL 

ESG  0.145***  

(0.009)  

 0.298  

(0.244)  

0.099*   

(0.061) 

   

ENV    0.141** 

(0.028) 

0.210  

(0.310) 

0.126* 

(0.051)  

SOC     -0.056  

(0.300)  

0.012  

(0.962) 

-0.082  

(0.119) 

GOV    0.061**   

(0.048) 

0.082  

(0.591) 

0.055*   

(0.055) 

SIZE_ln -3.416***        

(0.001)  

-3.039 

(0.432)  

 

-3.671*** 

(0.000) 

 

-3.235*** 

(0.001)  

 

-3.006  

(0.454)  

 

-3.441*** 

(0.000) 

 

 

LIQ -0.479  

(0.627)  

5.336  

(0.206)  

-0.954  

(0.354)  

-0.339  

(0.712) 

5.419  

(0.198) 

-0.793  

(0.402)  

ROA  -0.128**  

(0.016)  

-0.822***  

(0.009)  

-0.095**  

(0.048)    

-0.124** 

(0.018)  

-0.820**  

(0.010) 

-0.090** 

(0.048) 

LEV  -0.001 

(0.972)  

-0.174  

(0.190)  

0.016  

(0.537) 

-0.006 

(0.815) 

-0.173 

(0.235)  

0.009 

(0.683) 

DIVP  -0.272***  

 (0.000)  

 

-0.529***  

(0.001) 

-0.225*** 

(0.000) 

-0.263***  

(0.000) 

-0.523***  

(0.001) 

-0.216*** 

(0.000)  

GROW_w1 0.051* 

(0.055)  

-0.025 

(0.794) 

0.051*  

(0.057) 

0.059** 

(0.024)  

-0.019  

(0.843) 

0.059** 

(0.024) 

PB_w1 -0.004  

 (0.991) 

1.304  

(0.296)  

0.050 

(0.892)  

-0.002  

(0.995) 

1.292 

(0.303) 

0.056  

(0.877 ) 

_CONS 101.551***  

(0.000) 

 

98.664* 

(0.091) 

98.409***  

(0.000)  

99.242*** 

(0.000)  

99.520  

(0.106) 

 

95.159*** 

(0.000) 

Year 

Dummies 

Yes 

 

Yes Yes Yes Yes Yes 

Industry 

Dummies 

Yes 

 

Yes Yes Yes Yes Yes 

Number of 

obs. 

595.000  

 

595.000  

 

595.000  

 

595.000  

 

595.000  

 

595.000  

 

P-value for 

F-test 

0.000 

 

0.000 

 

0.000 

 

0.000 

 

0.000 

 

0.000 

 

R-Square 

Adjusted 

0.403 

 

0.109  

 

0.391 

 

0.408  

 

0.106 

 

0.402 

 

This table presents the coefficients from the regression model without the Financial Industry. The 

parentheses represents the p-value for each variable (defined in Table 4). Where _ln stands for 

logarithmic variable as well as the _w1 stands for a variable winsorized at 1 %. The coefficients of the 

risk measures are multiplied with 100. Robust and clustered (by firm) standard errors are reported in 

parentheses. The p-values are two tailed and the symbols presented as ***, **, * are showing the 

significance levels of 1%, 5% and 10%, respectively.  
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Appendix 9. Regression Result for Industry and Year 

 

Table 1: Results from Regression Analysis for the Dummy Variables; Industry and Year 
Variables (1) 

VOL 

(1) 

BETA_w1 

(1) 

IDVOL 

(2) 

VOL 

(2) 

BETA_w1 

(2) 

IDVOL 

Industry        

50 0.000 0.000 0.000 0.000 0.000 0.000 

51 5.600 40.638** 1.280 5.254 37.831* 1.178 

52 6.782* 58.334*** 0.955 6.130 55.465*** 0.496 

53 8.891 47.688*** 4.111 8.195 44.926** 3.589 

54 -0.020 -8.447 -1.231 -0.960 -11.610 -2.000 

55 -2.051 43.756** -5.531 -3.437 41.050** -6.878* 

56 2.805 15.329 -0.067 1.429 11.629 -1.294 

57 14.139** 60.944** 6.444 13.694** 58.736** 6.158 

58 4.495 18.234 3.655 4.311 17.446 3.524 

 

Year 

      

2002 0.000 0.000 0.000 0.000 0.000 0.000 

2003 -10.041 22.121 -6.077 -9.623 22.927 -5.669 

2004 -23.626*** -6.082 -14.443*** -23.573*** -6.115 -14.376*** 

2005 -20.533*** 29.030 -12.705*** -20.591*** 28.812  -12.751*** 

2006 -16.459** 18.642 -10.481** -17.028** 17.716 -11.055*** 

2007 -18.081** 24.076 -11.235*** -18.488** 23.340 -11.636*** 

2008 0.180 24.728 0.262 -0.293 23.548 -0.169 

2009 5.849 43.243* 1.343 5.248 41.634* 0.807 

2010 -14.542* 33.629 -9.710*** -15.100** 32.202 -10.216*** 

2011 -14.195* 35.200 -11.849*** -14.797** 33.553 -12.384*** 

2012 -18.398** 13.077 -10.939*** -19.166*** 11.275 -11.655*** 
2013 -15.718** 32.654 -7.513 -16.535** 30.761 30.761 

2014 -18.524** 37.208 -9.868** -19.222** 35.529 -10.512*** 

2015 -13.675* 14.992 -8.712** -14.331* 13.472 -9.325** 

2016 -20.385*** 23.886 -12.185*** -20.887*** 22.477 -12.626*** 

2017 -20.128*** 24.934 -11.961*** -20.548*** 23.760 -12.331*** 

2018 -16.813** 21.653 -9.134*** -16.993** 21.041 -9.280*** 

2019 -16.752** -3.480 -7.770 -16.124** -2.957 -7.081 

This table presents the coefficients from the dummy variables; industry and year from the regression 

model. The industries are defined in Table 4. (1) in the table is the risk factors and ESG-rating whereas 

(2) is the risk factors and ENV, SOC and GOV-scores. The coefficients of the risk measures are 

multiplied with 100. Robust and clustered (by firm) standard errors are reported in parentheses. The 

p-values are two tailed and the symbols presented as ***, **, * are showing the significance levels of 

1%, 5% and 10%, respectively.  
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Appendix 10. Hypothesis Results 

 

Table 1: Hypothesis Results 
Hypothesis Result 

VOL 

P-Value 

VOL 

Result 

BETA_w1 

P-Value 

BETA_w1 

Result 

IDVOL 

P-value 

IDVOL 

𝐻0: There is no 

relationship between 

the risk measures 

(Total Risk, 

Systematic Risk and 

Idiosyncratic risk) 

and Environmental, 

Social and 

Governance scores 

and the summary 

ESG-score 

 

 

Summary 

ESG-

score: 

Reject 

 

 

Summary 

ESG-

score: 

0.148*** 

(0.007) 

 

 

Summary 

ESG-

score: 

Does not 

Reject 

 

 

Summary 

ESG-

score: 

0.301 

(0.215) 

 

 

 

Summary 

ESG-

score: 

Reject 

 

 

Summary 

ESG-

score: 

0.104*** 

(0.047) 

 

 ENV: 

Reject 

 

 

SOC:  

Does not 

Reject 

 

GOV: 

Reject 

 

ENV:  

0.133*** 

(0.028) 

 

SOC: 

-0.050 

(0.335) 

 

GOV:  

0.065** 

(0.037) 

 

ENV:  

Does not 

Reject 

 

SOC:  

Does not 

Reject 

 

GOV: 

Does not 

Reject 

 

ENV:  

0.256 

(0.176) 

 

SOC: 

-0.025 

(0.916) 

 

GOV: 

0.076 

(0.607) 

 

ENV: 

Reject 

 

 

SOC:  

Does not 

Reject 

 

GOV: 

Reject 

ENV:  

0.117* 

(0.060) 

 

SOC: 

-0.070 

(0.157) 

 

GOV:  

0.057** 

(0.046) 

 

This table presents the coefficients for the risk measures and ESG variables. The parentheses 

represents the p-value for each variable (defined in Table 4). The coefficients of the risk measures are 

multiplied with 100. Robust and clustered (by firm) standard errors are reported in parentheses. The 

p-values are two tailed and the symbols presented as ***, **, * are showing the significance levels of 

1%, 5% and 10%, respectively.  
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