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Abstract 

Socially responsible investing is a fast-growing investment practice that has increased in popularity over the 

last few years. For investors, the expected return on investment is essential when considering an investment 

opportunity, and previous research on risk-adjusted return from socially responsible investing yields 

ambiguous results. This thesis, therefore, aimed to answer how following such a strategy affects the risk-

adjusted returns achieved, with the empirical case being the United States and Scandinavia. Hundreds of 

stocks were reviewed and put into portfolios based on their ESG score from two different ESG score 

providers – Asset4 and Sustainalytics, over two time periods – from 2007 to 2019, and from 2014 to 2019, 

to help answer this question. In the context of this thesis, the definition of socially responsible investing is 

that it considers the ESG factors.  

Based on a review of the literature and financial theory, the thesis used the CAPM, the Fama-French three-

factor model, and the Carhart four-factor model, with both domestic and international factors to calculate 

the risk-adjusted returns of the portfolios created. Analysis of the resulting alphas achieved by the portfolios 

indicates that high-scoring ESG portfolios outperform conventional investing in most cases, with the results 

being more significant in the US than for Scandinavia. On this basis, it is suggested that investors should 

invest in high-scoring ESG stocks to attain positive alphas and thus better risk-adjusted return compared to 

conventional investing. The results further imply that the market does not seem to value ESG scores 

adequately.  
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1. INTRODUCTION 

In recent decades, there has been a rising number of investors who not only look for the highest return but 

also what kind of impact their investment has on society. Faced with the dangers of climate change, increased 

awareness of social injustice, and the need for proper governance, investors increasingly want to reward 

companies that take these factors seriously to help bring about social change. The concept of socially 

responsible investing (SRI) means investing within a framework that covers these issues, namely 

environmental, social, and governance (ESG) factors. In the United States, 26.7 percent of assets under 

management follow the SRI framework (GSIA, 2019). The proportion is even higher in Europe, with 48.8 

percent in 2018. 

Despite the rising popularity of SRI, there are constant debates over whether following this approach adds 

value or not. Critics of SRI argue that it includes a constraint on the investment universe, which, according 

to Markowitz's (1952) modern portfolio theory, leads to less diversification and, therefore, less risk-adjusted 

returns. The shareholder theory originating from Friedman (1970) argues that the company’s only corporate 

social responsibility is to its shareholders, and that using the company’s financial resources on social 

responsibility destroy shareholder value. 

In contrast, Pedersen et al. (2019) extend the modern portfolio theory to include ESG as investors that are 

unaware of ESG in their investment decisions will achieve a sub-optimal return, given that they do not 

consider all available information. The stakeholder theory argues in opposition to the shareholder theory 

that a firm should consider all stakeholders, which here include the ESG factors, to achieve the best results 

over time, as firms do not operate in a vacuum (Freeman, 1984). By considering all stakeholders, a firm is 

less exposed to risks, and thereby more attractive for investors. 

A significant aspect of investing following an SRI framework is that there is no legal nor uniform definition, 

but investors define it themselves individually. There are several methods used to incorporate the 

framework, such as to avoid investing in companies not following specific standards. As it would be time-

consuming to research every company’s social responsibility before making an investment portfolio, there 

are several companies providing scores based on how well they perform according to particular criteria. 

These scores are, however, not given based on a uniform definition, which means that companies score vary 

based on the provider (Chatterji et al., 2016).  
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The primary motivation of this thesis is to investigate the effects of using an SRI approach compared to 

conventional investing. SRI or ESG receives massive attention both in the press and from financial 

institutions. If investors find a positive relationship between SRI and higher returns, it will lead to more 

money being invested in companies that score high on the ESG factors and incentivize companies to focus 

on increasing their ESG score. It is thus an attractive topic to research to learn more about the potential 

consequences of following such a strategy. Moreover, the fact that there are no uniform ESG definitions is 

a motivation to investigate the effect this has on the results achieved.  

To limit the scope of this thesis, the markets chosen are the United States and Scandinavia. There are far 

more data and research available regarding SRI for the United States than any other market. The US stock 

market is also the most influential index when it comes to global stock performance and, as such, is an 

essential part of the global economy, making it a natural component of this thesis. It is also compelling to 

look at another market that severely lacks research when it comes to this topic, namely Scandinavia. 

Scandinavia is often considered at the forefront when it comes to sustainability, and thus it is interesting to 

see whether the results will differ between the two markets.  

1.1 Research question 

The research question will act as the core throughout the thesis and will help guide the overall direction of 

the analysis. The research question needs to be simple, measurable, and relevant (Jacobsen, 2015). In this 

thesis, ensuing the motivation mentioned above, the research question is as follows:  

 “How does socially responsible investing affect the risk-adjusted returns compared to conventional 

investing? Empirical case: The United States and Scandinavian equity markets.” 

1.2 Sub questions 

To develop a suitable solution to the research question, answering a group of sub-questions will help 

highlight crucial aspects regarding the topic of how socially responsible investing affect risk-adjusted 

returns.  

- What is socially responsible investment? 

- How do different time-periods affect the risk-adjusted returns? 

- How do different ESG rankings affect the risk-adjusted returns? 

- How does the use of global and domestic factors affect the risk-adjusted returns? 

- How do the different markets affect the risk-adjusted returns? 
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1.3 Delimitations 

The markets in focus are the United States and Scandinavian equity market, and as such, the results achieved 

do not apply to other markets nor asset classes. When it comes to stock data used, the cutoff date is 

31.12.2019 for two main reasons. First, as the thesis uses factors from the Kenneth R. French’s data library, 

these updates with a month’s delay, resulting in this being the latest data available at the start of this analysis. 

Secondly, the stock market in the first months of 2020 has been dramatically affected by the COVID-19 

pandemic, making it more suitable for an analysis of its own. Because of the pandemic, access to the 

databases used in the thesis, Refinitiv Eikon, and Bloomberg, became restricted, resulting in the thesis 

working with the data retrieved up until the point of the lockdown.  

The two ESG providers used in this thesis are Asset4, found in the Refinitiv Eikon database, and 

Sustainalytics found in the Bloomberg database. Different providers yield different results, as seen in this 

thesis. Therefore, the conclusion bases itself on these two providers and might not be the same, given two 

different providers. The two different providers used also have different periods of data available, leading 

the thesis to look at two periods. As such, the results achieved from these rather brief periods might not hold 

if the data had been available for a more extended period.  

1.4 Research philosophy and design  

This master thesis embodies a quantitative research design following a research philosophy of positivism. 

Positivism implies that the researcher focuses on empirical scientific methods designed to yield pure data, 

unbiased by human interpretation. The focus is on observable data and generating law-like generalizations 

(Saunders et al., 2016). The thesis uses a deductive approach, which is the most dominant approach in natural 

sciences. It means that the research starts with a theory, often developed from reading previous academic 

research before using data to test the theory (Saunders et al., 2016).  

The data gathering uses a mono method quantitative study technique in order to answer the hypothesis. A 

mono method means that the thesis uses a single data collection technique, which then is subsequently 

analyzed by a quantitative analyzing procedure. The thesis further uses time-series data, whose main strength 

is its capacity to study change and developments over time (Saunders et al., 2016). A detailed description of 

the data gathering takes place in the data chapter. 

As this thesis builds upon the aforementioned methodical principles, the structure of the thesis follows a 

classical form. First, after the introduction, reviewing previous literature takes place to develop a good 

understanding of theory regarding the topic of socially responsible investing. Then the thesis gives an 
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overview of the current state of SRI and its history before a description of fundamental financial theory 

needed to understand the research question takes place. After this, hypotheses are formulated to help answer 

the research question. 

Furthermore, an explanation of the models used to answer these hypotheses takes place before a description 

of the data gathering process. The results from the models follow before a discussion takes place to analyze 

the results achieved in order to answer the research question. Following the discussion, a conclusion 

summarizes the answers to the research and sub-questions, before suggestions for future research conclude 

the thesis.  
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2. LITERATURE REVIEW 

The purpose of this chapter is to review selected research on the field of socially responsible investing. As 

the topic of SRI has increased in popularity, the body of literature has risen rapidly. This review examines 

essential and prominent studies regarding SRI to obtain an in-depth knowledge of where the field is today.  

The review starts with the monumental paper from Moskowitz (1972) and finishes by looking at meta-

studies and second-level reviews. As the field of SRI/ESG investing has grown significantly over the last 

decade, the emphasis will be on more recent studies in this literature review to keep this thesis relevant. The 

earlier research will be listed chronologically to grant the reader an understanding of the development of the 

field before looking at positive and negative studies to achieve a broader perspective.  

Moskowitz’s pioneering study starts with the question “should social issues be considered in making 

investment decisions” (Moskowitz, 1972), which helped launch the research into socially responsible 

investment theory. Moskowitz (1972) then identified fourteen companies that he found socially responsive. 

While the data was inadequate for statistical purposes, he suggested that there is a link between financial 

performance and social responsibility. This paper gave inspiration for further research in the field of socially 

responsible investing.  

Hamilton et al. (1993) authored one of the first papers trying to find out if it was possible to do well 

financially at the same time as doing good. To find out the answer to this, they performed a study on the 

investment performance of socially responsible mutual funds, comparing them to traditional funds in the 

period between 1981 to 1990.  

Furthermore, the study consisted of 32 socially responsible funds divided into two groups. The first group 

consisted of 17 funds created before 1985, and the second of the remaining funds created after. Hamilton et 

al. (1993) then continue by creating two benchmarks of conventional funds for each of the periods, with 170 

funds in the first period and 150 in the second. Moreover, this enabled the authors to compare the risk-

adjusted returns from the socially responsible funds with the two benchmarks. In this study, they used 

Jensen’s alpha to compare excess returns. The study found no statistically significant difference between the 

financial performance between the two types of investing, which indicates that the market does not price 

social responsibility.   

Using both the CAPM and the Carhart (1997) multifactor model, Bauer et al. (2005) find no statistical 

difference in the risk-adjusted return when comparing ethical and conventional open-ended funds. The 
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sample they use run from 1990 to 2001, and it consists of 103 ethical and 4384 conventional funds from the 

US, UK, and Germany. Furthermore, the study also divides the timeframe into three periods, and find that 

after falling behind at the start of the period, the ethical fund’s performance increase and perform at the same 

level of the conventional funds in the last period. The study also finds that ethical funds exhibit a distinct 

investment style compared to conventional funds, for instance, that ethical funds are less subjected to market 

return variability.  

Kempf and Osthoff (2007) author a study where they look at the effect of SRI on portfolio performance. 

The authors ask the question if investors can increase their financial performance by incorporating screens 

based on socially responsible ratings. The screens used in the paper are positive, negative, and best in class 

screens. Kempf and Osthoff (2007) used KLD ratings (Now named MSCI KLD (Chen, 2019)), which 

allowed them to achieve the most prolonged time horizon and most significant sample at the time. In the 

study, they use rating data from 1991 to 2003. The authors use Carhart’s four-factor model to measure the 

financial performance of the high-rated and low-rated portfolio.  

In conclusion, they find that following a simple strategy of buying stock with a high socially responsible 

rating and shorting stocks with poor ratings, results in abnormal returns of up to 8.7% per year. The authors 

find that the best results come from a combination of several socially responsible screens at the same time 

and restricting themselves to stocks with high socially responsible ratings. Thus, they finish by stating that 

SRI ratings are valuable information for investors.  

In an article by Renneboog et al. (2008b), they investigate the performance of SRI funds across the globe 

(including Norway, Sweden, and the US) from January 1991 to December 2003. The data set consists of 

440 live and dead SRI mutual funds, which were at the time nearly all the SRI mutual funds across the globe 

that were open to public investors. Additionally, a benchmark sample of conventional funds consisted of 

16036 live and dead funds from the same regions as the SRI funds. To measure the SRI fund's financial 

performance, the authors performed tests using Carhart’s four-factor model and the CAPM.  

Additionally, the authors also tested for the effect of smart money, which is that investors pick funds that 

will perform well ex-ante. As countries have different trends for the screening process of SRI funds, they 

also add an ethic factor to their four-factor model, which measures the loading on the ethical factor, turning 

it into a five-factor model. In other words, the ethical factor is a zero-investment spread that is long in ethical 

firms and goes short in a risk-free deposit.  
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The authors find that SRI funds across most of the sample underperform compared to their domestic 

benchmark by -2.2% to -6.5%. However, it is only in a few countries, such as France and Sweden, where 

this is statistically significant. Furthermore, they find that the ethics factor is not the driver for reduced 

performance. The effect of smart money is inconclusive, as the SRI investors are unable to identify the funds 

that will outperform, whereas they show some ability to identify underperforming funds.  

In a prominent study done by Edmans (2011), he studies if the stock market fully values intangibles. The 

paper analyzes the relationship between employee satisfaction and long-run stock return, using a value-

weighted portfolio of the “100 best companies to work for in America”. Edmans (2011) find using the 

Carhart (1997) four-factor model that firms with a high level of employee satisfaction generate superior 

long-term returns with an alpha of 3.5% from 1984 to 2009, which is 2.1% above the industry benchmark. 

Moreover, this applies even when controlling for industries, factor risk, or a broad set of observable 

characteristics. Edmans (2011) then argue that this suggests three main implications, first, that employee 

satisfaction is correlated with shareholder returns. Second, the stock market does not sufficiently value 

intangibles, which, if not given more considerable significance, can lead to arbitrage possibilities. Third, 

that specific socially responsible investing screens might improve investment returns.  

2.1 Negative risk-adjusted returns  

In a study done to see how socially responsible funds respond to a market crisis, Nofsinger and Varma 

(2014) find that socially responsible mutual funds underperform compared to conventional funds in non-

crisis periods. They do, however, find that in a period of crisis that this reverse and that socially responsible 

funds will outperform compared to conventional funds. In the paper, they use data from 2000 to 2011, and 

they identify 240 US equity funds in the SRI category. The CAPM, the Fama-French 3-factor model, and 

the Carhart 4-factor model are the models used for estimating the risk-adjusted abnormal return. Funds 

focusing on ESG factors are drivers for this pattern. Furthermore, the study finds that the managers of the 

funds are not responsible for this asymmetric pattern. 

In a recent study done by Ciciretti et al. (2019), they find using global data sets from 2004 to 2018 that 

firms that score low on ESG indicators exhibit higher expected returns. These findings could indicate 

the increased risk associated with low ESG scores, or it could signal the investors’ preference for firms 

with high ESG scores. The models used to achieve the result are the CAPM, the global Fama-French 3-

factor model, the global Fama-French 5-factor model, a 6-factor model where they add momentum 
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factor from Carhart (1997) and a 7-factor model where they also add an ESG factor. Ciciretti et al. 

(2019) argue that the results rely on an equilibrium argument, which states that investors are only willing 

to hold stocks with low ESG scores if they achieve higher returns on their investment. Additionally, this 

is also consistent with the findings of Hong and Kacperczyk (2009), which argue that one of the reasons 

sin stocks achieve higher expected return is the absence of constrained investors. 

Trinks and Scholtens (2017) authored a paper to examine the impact of negative screening on the investment 

universe as well on financial performance. The article states that negative screening still is the most common 

SRI strategy, and it, therefore, wants to explore the opportunity cost of this constraint. The data consist of 

an international sample of more than 1600 stocks spanning over 20 years, and to find the effect of negative 

screening, they device 14 potentially controversial issues, for example, abortion and gambling. To obtain 

the risk-adjusted returns, they use the Carhart 4-factor, and they also use the Fama and French global factors 

(Fama & French, 2012) in the model. Analyzing the impact of these negative screening strategies, they find 

that investing in controversial stocks in many cases increase risk-adjusted returns. The authors then suggest 

that there are opportunity costs to negative screening.  

2.2  Non-negative risk-adjusted returns  

In a study to find if ESG impacts screening, risk, and diversification, Verheyden et al. (2016) create different 

filters on the investment universe, which serves as the starting point for fund managers and investors alike. 

To conduct the analysis, the authors started by defining two investment universes: A global and a developed 

market universe. The global universe consisted of 23 developed and 23 emerging countries and represented 

85 % of global investment equities, while the developed universe consisted of 23 developed countries and 

85 % of the developed market equities. To measure the effects, they look at different ESG criteria. First, the 

authors remove the worst 10% according to ratings given by Sustainalytics, then another where they remove 

the worst 25%. Second, they add a United Nations Global Compact compliance screen. Third, they add an 

ESG momentum screen, which added companies working towards improving their ESG score. 

In conclusion, Verheyden et al. (2016) find a positive effect when comparing the screened universe with the 

initial universe in three out of four cases. They find that ESG screening reduces the tail risk, lowering the 

likelihood of several negative returns on a row, and they can challenge the classical assumption that ESG 

screens sacrifice portfolio diversification. The study, therefore, concludes that the findings suggest that a 

preliminary ESG screening can make sense for any investor, even when they have no goal of addressing 

sustainability.  
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Hübel and Scholz (2019) author a study where they look at integrating sustainability risk in asset 

management and the role of ESG exposure and ESG ratings. The authors claim they contribute to existing 

ESG literature in three ways. First, by exploring three ESG risk factors to capture ESG risk exposure to 

firms. Second, by drawing a relationship between ESG rating and ESG exposure and third, by examining 

whether performance without ESG rating has an impact on these conclusions. The data they use in the paper 

are firms with and without ESG rating at each year-end from 2003 to 2016. Hübel and Scholz (2019) use 

Thomas Reuters ESG ranking as their source for ESG rankings. 

The study use the CAPM, the Fama-French 3-factor model, the Fama-French 5-factor model adjusted for 

momentum (Carhart, 1997), and adding the ESG factors making it into a 9-factor model to find abnormal 

risk-adjusted returns. The ESG factors are created similarly as in Renneboog et al. (2008), where they go 

long firms with a high score and short the ones with a low score for each of the ESG factors. The authors 

find that firms with a low environmental factor outperform firms that score high, while firms that score high 

on social perform better in times of crisis, which is consistent with the findings from Nofsinger and Varma 

(2014). They further find that only the environmental aspect is significant for portfolio returns, while social 

and governance is unrelated to portfolio return. The authors argue that the reason could be overvaluation of 

environmental stocks given the raised awareness of environmental risk. In the paper, the ESG factors 

contribute to additional explanatory power when explaining stock returns in all the models used. When 

looking at ESG rating and exposure, they find a positive but not perfect relationship. They argue that this 

stems from the industry-benchmarking of ESG ratings and exposure to ESG risks not assigned to firms by 

ESG agencies. The authors' conclusion is that taking ESG risk into account when managing equity portfolios 

enables them to better assess the ESG risk exposure of their portfolio. If taken into consideration managing 

the ESG risks may result in potential benefits for investors.  

In a study done by Blankenberg and Gottschalk (2018), they look at risk-adjusted competitiveness of a 

sustainable portfolio based on stocks. The sustainable portfolio consists of 20 stocks from 11 different 

countries, including Norway, Denmark, Sweden, and the US. All the sustainable stocks in the portfolio are 

listed in the Global Challenge Index and the Natur-Aktien-Index, to make sure they meet strict standards for 

sustainability. Furthermore, they create a reference portfolio, also consisting of 20 stocks from 10 countries 

to create a matching pair. Compared to previous studies, in this paper, the authors choose to use the sharp 

ratio instead of other measures like Jensen’s Alpha. They argue that the sharp ratio includes the entire risk, 
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instead of only the unsystematic like in models using a beta. In conclusion, the authors find that sustainable 

portfolios do not perform worse than conventional portfolios when comparing them with the sharp ratio. 

2.3 Meta-studies and second-level literature reviews 

In a meta-study done by Clark et al. (2015), they review and categorize more than 200 different sources on 

sustainability to assess economic evidence. The authors find that 90% of studies regarding the cost of capital 

shows that ESG standards lower the cost of capital. Additionally, they also find that 88% of operational 

performance studies show that sounds ESG improves operational performance. The authors want to check 

if this information is beneficial for equity investors. To achieve this, they examine the effects of the ESG 

parameters separately.  

Starting with the “G” dimension, corporate governance, which the authors state, is a well-researched field 

within finance literature. They find that most studies suggest that superior governance leads to better 

financial performance. Moreover, this indicates, as found in further research, that the financial market value 

superior governance positively. Continuing with the “E” dimension, Environmental, the authors state that 

research has documented a direct relationship between the environmental performance and stock 

performance of firms. Particularly they find that research support that positive environmental news improves 

the stock price, whereas negative news leads to a decrease in the stock price. Finishing with the “S” 

dimension, social issues, they find international empirical evidence on the positive relationship between 

employee satisfaction and stock return. This finding is in line with the study from Edmans (2011). In total, 

the study reviews 41 studies regarding financial market performance and found that 80 % documented a 

positive correlation between good sustainability and superior financial market performance. As a result, this 

meta-study is mainly positive regarding ESG and therefore concludes by arguing that managers and 

investors alike should include sustainability in their decision making to improve their financial performance.  

In a substantial second-level review study done by Friede et al. (2015), they look at the relationship between 

ESG and corporate financial performance (CFP). They argue that the most extensive previous review study 

analyzed just a fraction of all the available studies. This study, therefore, extracts all provided primary and 

secondary data of previous literature review studies to try to generalize the results of earlier research. 

Through this, the authors can combine the findings of about 2200 individual studies, making it the most 

comprehensive review on the topic. These studies include both vote-count studies and meta-analysis on the 

ESG-CFP relation, which in turn include both portfolio and non-portfolio studies. The authors find that there 

is a clear business case for ESG investing, with 90% of studies finding a non-negative ESG-CFP relation. 
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Findings regarding portfolio studies, which there were about 150, were on average neutral/mixed on the 

ESG-CFP relation. Systematic and unsystematic risk affects these studies, and the authors believe this is the 

reason for the perceived neutral or even negative view investors feel towards ESG investing. The company-

focused empiric studies, which there were about 2100, indicate a positive relation. In conclusion, the authors 

state that based on their exhaustive review, that orientation towards responsible investing should be 

necessary for all kinds of rational investors and that it may better align investors’ interests and the goals of 

society. 

Another meta-study covered by this thesis is a study written by Hvidkjær (2017) on ESG literature as a 

report for Dansif. Dansif is a network of institutional advisors and investors who are substantially interested 

in sustainable investments in Denmark (Dansif, n.d.). Hvidkjær (2017) states that with all the literature on 

ESG investing in the last decade, most of the methodology used is sound. However, some seem biased and 

wish to make the business case for ESG investing, which requires a careful evaluation of relevant articles. 

Regarding the question, if stocks with high ESG rating exhibits higher future returns than firms with a low 

rating, the study finds evidence for this. The evidence is most substantial between 1991-2004, while it does 

not seem to appear between 2005-2012. In recent years from 2012 to 2017, the study finds some evidence 

that returns have been high. In line with the previous meta-study by Clark et al. (2015), the author also finds 

mixed returns on the environmental screen and the effect of employee satisfaction in the period 1984-2011 

(Edmans, 2011) as a positive screen for higher returns. Lastly, with regards to governance, there is evidence 

that firms with good governance had higher returns than firms with weak governance in the period from 

1990 to 1999.  

Hvidkjær (2017) concludes that with the spectacular growth in ESG in the last years, reviewing past 

literature should be done with caution, as it might not be true today. Additionally, a common fact in finance 

is that when an investment strategy becomes widespread, abnormal returns will disappear or become 

negative, which will affect future results compared to previous studies. 

2.4 Summary literature review  

In the literature review above, there have been many attempts to prove a link between ESG and financial 

performance. There are thousands of papers on this field, and the number grows continuously. It would, 

therefore, be impossible to review all of them. The goal of this section was to find key literature that, in one 

way or another, could help enlighten the background, research question, and motivation for this thesis. Most 

of the papers reviewed were non-negative, including the meta-studies and the second-level review study. 
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These studies will help in understanding the conclusion achieved by this thesis and can help validate the 

result.  

In this thesis, following several of the previous studies, there will be employed screening effects based on 

ESG rating to create portfolios. The most prominent one is the best-in-class strategy, which takes the top 

ESG performers. Throughout the literature review, the models most used for measuring portfolio 

performance are the CAPM, Fama-French three-factor, and Carhart’s four-factor model. These models are, 

therefore, a natural choice for this thesis as it will be easier to compare to previous studies. This thesis uses 

both domestic and global factors in the asset pricing models, consistent with the approach used by Ciciretti 

et al. (2019).  

A lot of the previous literature is on mutual funds and how SRI funds compare to conventional funds. While 

this thesis selects individual stocks and sorts them into portfolios, this is the procedure for any fund. 

Therefore, these studies still give valuable information on the performance of SRI stocks.  

In the literature review, no studies are focusing solely on Scandinavia. There were not any adequate studies 

regarding SRI investing in Scandinavia found for this thesis. However, several studies include Norway, 

Denmark, and Sweden as individual countries when looking at Europe (e.g., Blankenberg & Gottschalk, 

2018; Renneboog et al., 2008b), which give some indication about the performance of SRI in these countries. 

This thesis separates itself from previous studies as it includes Scandinavia as a focus. Furthermore, the 

thesis focuses on two different time frames, allowing it to use two different ESG providers, namely Asset4 

from Refinitiv Eikon and Sustainalytics from Bloomberg. This fact allows the study to achieve a higher 

number of firms, at the same time, test whether the different providers or periods yield different results.  

Finally, it is essential to remember that in many of these studies where they do not find statistically 

significant evidence, that a lack of evidence is different from the evidence of no performance. There has 

also been an enormous amount of focus on ESG investing in the last few years, and as stated by Hvidkjær 

(2017), this leads to the possibility of previous research not being as relevant today.  
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3. SOCIALLY RESPONSIBLE INVESTING, SUSTAINABLE INVESTING, 

AND ESG 

3.1 Socially responsible investing 

Socially responsible investing has no single uniform definition. Another term frequently used instead of SRI 

is sustainable investing (Renneboog et al., 2008a), which is defined by the Global sustainable investment 

alliance (GSIA) as an investment approach that considers environmental, social, and governance factors 

(GSIA, 2019). GSIA does not distinguish between SRI and sustainable investing, and this thesis follows this 

classification.  

3.2 ESG 

ESG is an acronym for environmental, social, and governance. As these three factors make up the 

considerations associated with SRI, it is essential to know what each of these means. Therefore, the 

following paragraph describes each factor in turn.  

Environmental:  

The environmental factor is probably the factor that has received the most attention in the last few years. 

Given the fact that this factor may include issues as climate change, pollution and waste, and natural 

resources (Clark et al., 2015), it is not surprising that it has increased in popularity. One way to use this 

factor is to gauge what kind of environmental risks a company faces.  

Social:  

The social factor tackles social issues as the firm's operations have a massive impact on people’s lives in 

many ways. The social factor, therefore, evaluates how firms affect their stakeholders from a social 

perspective. Clark. et al. (2015) states that this factor may include community relations, diversity issues, 

human rights, employee satisfaction amongst more. For employees, this factor is essential, as scoring high 

on this indicates that it is an excellent place to work. As the amount of education has increased, this is 

something that has gotten increasingly important for employees. Firms that score high on employee 

satisfaction are more attractive workplace, and according to Edman's (2011) paper can also achieve better 

financial performance.  

Governance:  

The last factor tackles corporate governance, which is a significant part of corporate finance. The standard 

classical definition of corporate governance is the defense of shareholders’ interests; however, in more 
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modern terms, it also includes stakeholders (Tirole, 2001). According to Clark. et al. (2015) factors included 

in the governance factor might include the following: Board structure, CEO duality, ownership structure, 

shareholder rights, and executive compensation schemes. 

3.3 Investment strategies:  

In 2012 the GSIA published a definition of sustainable investments (GSIA, 2013), which have since become 

the global standards of classifications. If the investor or fund manager follows one of these individual 

strategies, GSIA defines it as sustainable investing (GSIA, 2019).  

Negative screening:  

This strategy is the most prominent of them all. According to GSIA (2019), 19 trillion dollars of assets under 

management globally follow negative screening in 2018. While negative screening is the most common 

strategy in total, it is only in Europe, that it is the most popular. Negative screening is excluding an 

investment from a fund or portfolio because of given ESG criteria. The historically standard exclusions are 

tobacco, alcohol, and gambling stocks, which are also known as the Triumvirate of sin, or, more simply, sin 

stocks (Hong & Kacperczyk, 2009). Other commonly known excluded stocks are controversial weapons 

and the adult industry (Trinks & Scholtens, 2017). While these exclusions are more traditional and often 

affected by the social factor in ESG, an increasingly popular trend is to exclude based on environmental 

factors. An example of this can be to exclude companies working with oil, deforestation, pollution, and toxic 

waste.  

Positive/Best-in-class screening:  

Best-in-class screening is quite a bit smaller in size compared to negative screening. According to GSIA 

(2019), there are around 1.8 trillion in assets under management globally. From 2016 to 2018, there has been 

a substantial growth of 125 % following the best-in-class screening. Positive/best-in-class screening is 

selecting companies that have superior ESG scores. The use of positive screening is often combined with a 

best-in-class approach, which is the reason for their merger in this thesis and most papers. An investor using 

this screen ranks each firm within each industry or market, and the investor selects the best one given specific 

criteria (Renneboog et al., 2008a). An investor can perform this screen by selecting, for example, the top 10 

% of the best ESG scoring companies in each industry to create a portfolio.  
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Norms-based screening: 

Norms-based screening has around 4.6 trillion in assets under management, according to GSIA (2019). This 

amount puts them in the lower range of the screens used the most by fund managers. However, quite a bit 

larger than positive/best-in-class screening. Since 2016 norm-based screening has experienced a negative 

growth of 24%, which is quite a substantial decrease (GSIA, 2019). Norms-based screening is to screen 

investments against minimum standards of business practices based on international norms. Norms-based 

screening shares similar traits with negative screening. However, an investor's negative screening is subject 

to subjective beliefs, while norms-based screening follows international standards, which many would 

expect are minimum requirements for firms. Concerning the total money following this screen, the US does 

not report norms-based screening, and Australia and New Zealand combine positive, negative, and norm-

based screening into one bucket (GSIA, 2019). Therefore, the actual amount invested following this 

approach can be much higher than reported.  

ESG integration: 

ESG integration is the second most popular sustainable investing strategy. It has grown tremendously from 

2016 to 2018, with a growth of 69%, leading to a total of 17.5 trillion dollars in assets under management 

(GSIA, 2019). ESG integration also has the most assets in the US, Canada, Australia, and New Zealand. 

This approach consists of integrating ESG factors into financial analysis. Investors following this strategy, 

therefore, selects firms by both looking at economic and ESG factors in an integrated fashion. By looking 

at company performance regarding the three ESG factors, investors look for risks and opportunities 

associated with these. Furthermore, the investor assesses the potential ramifications of the ESG factors, 

together with other financial information on the company’s performance (UN PRI, 2018). This integration, 

therefore, allows the investor to be better informed when choosing to invest or not, as they will have more 

knowledge about prospects than by just looking at financial information.  

Sustainability themed investing 

One of the strategies less used by managers is sustainability-themed investing. In 2018 just over 1 trillion 

dollars of assets were under management (GSIA, 2019). While this puts the strategy on the lower end 

comparably, it experienced a humongous growth of 269% from 2016 to 2018. This strategy aims to invest 

in companies directly focusing on sustainability; for example, firms working with clean energy or green 

technology (GSIA, 2019). Moreover, this strategy is akin to both positive and negative screening. Choosing 

firms according to their sustainability focus can also be a subjective negative screening of firms not meeting 
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this standard or from a positive screening standpoint picking firms that are scoring above the investor's 

requirements. 

Impact/community investing 

The strategy that, according to GSIA (2019), has the least amount of assets under management, is impact 

investing. While asset managers do not widely use this strategy, it has received a high growth of 79% from 

2016 to 2018 resulting in a total of 444 billion dollars. Impact investing is a strategy that targets investments 

aimed at solving social or environmental problems. Community investing, which GSIA (2019) takes into 

the same category as impact investing, focuses on directing investments at typically underserved and 

impoverished individuals. Worth noting is that impact investing is often not something an individual investor 

can do alone, given the money required to impact a project or firm. If an individual wants to use this strategy, 

they need to use an investment vehicle. 

Corporate engagement and shareholder action 

The last strategy classified as sustainable investing, and the third biggest measured in assets under 

management, with a total of 10 trillion dollars, is corporate engagement and shareholder action (GSIA 2019). 

Furthermore, this strategy has had a “modest” growth of 17% from 2016 to 2018. Corporate engagement is 

using the shareholder's power to influence corporate behavior. An investor wanting to follow this strategy 

may influence by direct engagement, filing shareholder proposals, and vote on proposals guided by ESG 

factors (GSIA, 2019). Larger institutions like funds can use this strategy to change directions of companies 

to be more aligned with their interests.  

3.4  A brief history of SRI  

Having defined SRI, it is time to look at the background from where this field stems from to get a better 

understanding of the field itself. The first part will look at SRI in general, with a more global and US focus, 

before a later part about SRI in Scandinavia. The first types of SRI have ancient origins in religious beliefs 

and teachings about how to use money ethically (Renneboog et al., 2008a). Judaism has teachings on how 

to use money ethically. In medieval times, Christians had ethical restrictions on loans. In Islam, there are 

still several restrictions that are in place to avoid investing in interest-based financial institutions.  

The Quakers, a Christian group from the 17th century, refused to profit from war and the slave trade, which 

is a mindset they brought with them when they settled in North America (Renneboog et al., 2008a). The 

founder of Methodism argued in the middle of the 17th century that money was the second most important 
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topic in the new testament. In the sermon “The use of money” the message was that people should not 

engage in sinful trading or profit from exploiting others (Renneboog et al., 2008a; Schueth, 2003). The 

Methodists and Quakers, therefore, have screened their investments with screens that today are common in 

sustainable investing, for more than two hundred years. In the 1920s, the Methodists avoided investing in 

companies involved in alcohol, tobacco, weapons, and gambling, which they considered sinful (Renneboog 

et al., 2008a; Schueth, 2003).  

In modern times, instead of religious reasons, SRI is more focused on the social convictions of individual 

investors. In the US, a series of anti-war and anti-racist movements in the 1960s caused investors to be aware 

of the social consequences of their investments (Renneboog et al., 2008a). The first modern SRI fund, “the 

Pax World Fund,” created in 1971 in the US, catered to investors opposed to the Vietnam war and avoided 

investments in weapon contractors. Later in the 1980s, the racist system in South Africa became a focal 

point for social investors. SRI funds in the US and Europe exerted pressure on companies to not do business 

with South Africa to help put pressure on the country. 

The Chernobyl nuclear plant explosion made investors more aware of environmental consequences 

(Renneboog et al., 2008a). Furthermore, vast amounts of information about the dangers of global warming 

led the environment to be at the forefront of socially concerned investor's minds (Schueth, 2003). Since the 

1990s, the SRI industry has exploded, and increased focus on social issues like labor relations and human 

rights, lead to the inclusion of social screens in a majority of SRI investing. Corporate governance also 

gained traction as more corporate scandals showed the dangers of irresponsible governance and have since 

become a point of great importance in SRI screens (Renneboog et al., 2008a).  

It was not only in the US that SRI emerged in the 1960s. It was also true for Scandinavia. The first 

Scandinavian SRI fund established was in 1965 by the Temperance moment and the dissenting Baptist 

movements (Bengtsson, 2008). Up until the 1980s, the religious organizations were at the forefront of SRI 

in Scandinavia, while private actors took over the lead of SRI development afterward. The first nonreligious 

Norwegian SRI funds, Vesta Grønt Norge and Vesta Miljøinvest, established in 1989, employed negative 

screening. Soon after, however, best-in-class screening gained traction, and the same Norwegian funds were 

the pioneers in Scandinavia to employ this screen (Bengtsson, 2008). At the start of the 1990s, several funds 

in Norway and Sweden started focusing on environmental value, which increased the demand for 

environmental investment opportunities. Danish SRI gained traction quite a bit later than the rest of 

Scandinavia. It was only when a scandal rose about Total providing financial support to the military 
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dictatorship in Burma in 1996, that pension funds started to look more closely at where they invested their 

money (Bengtsson, 2008).  

In the early 2000s, SRI developed from being a niche investing option to becoming more mainstream with 

ample investment opportunities in Scandinavia. The Norwegian investment firm Storebrand introduced SRI 

mainstreaming across all equity investments in 2001, and to all asset classes in 2005 (Bengtsson, 2008). 

Swedish and Danish counterparts followed suit and adopted mainstreaming in the following years. Ethical 

councils also became more common in the early 2000s to oversee investments made by churches and 

governmental owned funds like the Norwegian Government Pension Fund (Bengtsson, 2008). Notably, an 

advisory board on ethics created in 2004 has the objective of overseeing the negative screening performed 

by the Norwegian government pension fund (Finansdepartementet, 2018). The mid-2000s Scandinavia 

continued with a strengthening of the role of public pension funds in SRI and increased focus on engagement 

as a tool for supporting wanted practices (Bengtsson, 2008). SRI became a valuable investment practice in 

Scandinavia and has since increased in popularity.  

3.5 The market of SRI today  

The entire sum of SRI assets under management in 2018 is 30 trillion dollars (GSIA, 2019). Out of this sum, 

51% of the money invested is in public equity shares. Moreover, this amount is an increase from 22 trillion 

in 2016, which indicates a massive growth. In the United States, the total amount is around 12 trillion, which 

indicates a growth of 38 % since 2016, when the amount was at 8.7 trillion. As stated in the introduction, 

this is accounts for 25.7% of all assets under management (GSIA, 2019).  

In Europe, the sum is even more substantial, with 14 trillion dollars in assets under management (GSIA, 

2019). Europe is, therefore, the largest market in the world when it comes to SRI. Europe is, however, the 

only region where the share of sustainable investing has decreased from 52.6% in 2016 to 48.8% in 2018. 

Changes in reporting can, however, explain most of this decrease (GSIA, 2019).  

It is perhaps no big surprise that the amount of money invested in sustainable investing is increasing. Climate 

change is a prevalent topic of today's news, together with a focus on improving working conditions and 

proper governance. The largest asset manager in the world, BlackRock, which has a total of 7.43 trillion 

dollars under management (About Us | BlackRock, n.d.), stated at the start of 2020 that they will now focus 

more on sustainable investing. In an annual letter, the CEO of Blackrock, Larry Fink, argues that climate 

change is an investment-risk and that this needs to be taken more seriously (Fink, 2020). Furthermore, Fink 
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also states that BlackRock believes that sustainable and climate-integrated portfolios will lead to better risk-

adjusted returns for investors.  

The Norwegian Government Pension Fund is the world’s largest sovereign government fund with a value 

of around 1.1 trillion dollars (SWF Institute, 2020). As mentioned previously, this fund is under strict 

scrutiny from an ethics council, which sets clear boundaries for where the fund can invest. Politicians 

frequently come with new directions, such as the fund had to divest their holdings in coal companies 

(Finansdepartementet, 2019). Moreover, the fund is focusing heavily on sustainable investing. In 2018 the 

fund invested 56.7 billion Norwegian kroner in environmental companies (Norges Bank Investment 

Management, 2018) and divested in several companies because they did not comply with the funds negative 

screening. In 2019 the Norwegian government decided that the fund could start investing in unlisted 

infrastructure related to renewable energy and that it could increase its environmental investments to 120 

billion Norwegian kroner (Olsen & Slyngstad, 2019).  

When big financial institutions like these raise their focus on SRI, others will follow suit. Investors will 

perhaps try to get ahead of these institutions by investing in companies with high ESG scores in the hope of 

receiving a higher return. For companies, they must focus more on their perceived sustainability, as not to 

be left out of large institutions investment portfolios. As such, the awareness of SRI is increasing even more. 
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4. THEORY 

In this chapter, the goal is to give a basic understanding of the fundamental theories required to understand 

why the research question is a question at all. The chapter starts by looking at the shareholder and stakeholder 

theory before describing the more fundamental financial theory. It ends with the formulation of two 

hypotheses.  

4.1  Shareholder theory:  

One of the most prominent theories regarding a firm’s responsibilities is the shareholder theory. This theory 

was made famous by Martin Friedman in his 1970 New York Times essay and stated that a firm’s primary 

responsibility is to its shareholders. Friedman (1970) argues that in a free-enterprise system, the corporate 

executive is an employee of the owners of the business, namely the shareholders. Therefore, if the corporate 

executive spends the corporation’s money, he spends money that is not his own, which might lead to reduced 

returns for shareholders or increased prices for customers. The executive is then not performing the job as 

an agent for the shareholders.  

Friedman (1970) further asserts that, in a sense, the executive is performing as a self-selected or appointed 

legislator, executive, and jurist. By looking at the money spent on social responsibility as taxes imposed on 

the company, the executive can decide whom to tax and by how much. Friedman (1970) does not argue that 

firms should increase profit no matter what, only if it is within the rules laid out by the law.  

In essence, the shareholder theory argues vigorously against the company’s social responsibility, and 

thereby, it seems, ESG. The shareholder theory does, however, acknowledge that there are situations where 

actions that look like socially responsible are useful. These actions may result in a better reputation overall, 

which can attract well-performing employees and garner a good reputation. Following this argumentation, 

focus on ESG might be in the interest of shareholders, not due to the company's virtue, but for the 

possibilities of increased profits.  

4.2 Stakeholder theory  

In stark contrast to the shareholder theory, there is the stakeholder theory. Articles and books frequently 

credit Edward Freeman as the father of stakeholder theory (Laplume et al., 2008), and the theory emerged 

in the mid-1980s with the publication of Freeman’s Strategic Management – A stakeholder approach, in 

1984. Where the shareholder theory has a traditional economic focus on shareholders, the stakeholder theory 

has a more comprehensive approach. Amongst the stakeholders are the suppliers, society, customers, 
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shareholders, and employees. Freeman (1984) suggests that a good company keeps track of all these 

stakeholders to achieve the best long-term results, as the company is less prone to risks. 

Employees spend their human capital in the firm. Society educates the workforce and keeps the roads open. 

Customers invest in the relationship with the company. These are all examples of how not only the 

shareholders are affected by the profit maximation of the shareholder theory. Under the stakeholder theory, 

the goal of the managers should be to maximize the various stakeholder's surpluses, in a utilitarian approach 

(Tirole, 2001).  

The stakeholder theory takes into consideration the social responsibility of the firm. Therefore, it is a theory 

intricately linked with SRI. It is ingrained in the governance factor and social factor, and by looking at the 

environmental factor as an essential stakeholder, it allows firms to focus on improving these factors. Without 

the need to only focus on maximizing returns for shareholders, it can be easier to think long-term, where 

decisions to improve the ESG factors become more prevalent than in the short-term.  

As stakeholder theory diverges from traditional economic theory, more theories explaining why it can be 

beneficial is needed. The next paragraphs explain core financial theory regarding financial performance and 

the issues and opportunities connected with having a stakeholder approach.  

4.3 Modern portfolio theory:  

In a prominent paper by Markowitz (1952), the modern portfolio theory was born. This theory lies the 

foundation of later theories discussed and is therefore essential to understand. The modern portfolio theory 

is fundamentally a theory on how to achieve the optimal portfolio based on the tradeoff between risk and 

return. Furthermore, this method of portfolio selection is often called Mean-Variance analysis (Munk, 2018).  

Markowitz (1952) states that investors want the highest amount of return given any level of portfolio risk. 

For this statement to hold, an assumption is that investors look at the expected return as a desirable thing, 

while variance should be undesirable. An efficient portfolio is a portfolio that uses this assumption and gives 

the highest possible return, given the level of variance desired (Markowitz, 1952). To achieve a portfolio 

with low variance, investors need to avoid investing in securities with high covariance. Investing in different 

industries, preferably with different economic characteristics, allows for greater diversification (Markowitz, 

1952). With enough diversification, it is possible to remove all idiosyncratic risk form a portfolio that leaves 

the investor only with market-specific risk, also called the systematic risk (Berk & DeMarzo, 2017). 
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Another vital point in Markowitz's (1952) paper is the fact that any combination of efficient portfolios is 

also efficient. Meaning that if there are two efficient portfolios, any combination of these will be efficient. 

Furthermore, this essential fact leads us to the efficient frontier. An investor will always want to be on this 

efficient frontier, as it will always be possible to either get a higher return for the same variance or a lower 

variance for the same return if the portfolio is not efficient. The investor’s location on this frontier depends 

on the individual's risk-aversion. (Markowitz, 1952).  

  

Figure 4-1: The efficient frontier (Munk, 2018) 

The figure above shows the efficient frontier without the inclusion of a risk-free asset. By including a risk-

free asset, the investor can combine any portfolio of risky assets with an investment in risk-free assets 

(Munk, 2018). Moreover, this will add a line to figure 4-1. Starting at the return of the risk-free asset and 

have a slope of the Sharp ratio of the risky portfolio. The Sharp ratio is defined as the excess return (return 

portfolio – risk-free return) divided by the standard deviation. It is a commonly used performance measure 

as it is a way to quantify the risk-return tradeoff. The point where the line crosses the efficient frontier of 

risky assets is called the tangency portfolio (Munk, 2018). In this case, the efficient portfolio of all assets is 

a combination of risk-free assets and a tangency portfolio of all risky assets. This line is called the Capital 

Market Line (CML), and this is where the investors want their assets located (Munk, 2018).  

4.4 Investors utility function  

A fundamental assumption for modern portfolio theory to hold, as mentioned previously, is that investors 

make their decision only on the expectation and variance of return over the period they want to invest (Munk, 

2018). Economists typically represent investor's decision-making preference by a utility function. For a one-

period investment, this is the wealth equation:  
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𝑊 = 𝑊0 ∗ (1 + 𝑟) (4.1) 

Where W is the total wealth over the period, W0 is the wealth at the beginning of the period, and r is the rate 

of return over the investment period (Munk, 2018). A utility function is a function u(W), where u is the 

utility, assigning values to each possible end-period-of wealth. For the investor, the objective is to maximize 

the expected utility E[u(w)] (Munk, 2018). 

For a utility function to only depend on mean E[W] and variance Var[W], the wealth distribution must fully 

be normally distributed. This fact depends on an essential assumption that all risky assets are jointly normally 

distributed, and based entirely on the mean and variance, which in turn leads the entire portfolio to be 

normally distributed. If the portfolio is normally distributed, then future wealth also has this characteristic. 

The assumption of a normal distribution is not entirely correct. Nonetheless, it is a common assumption to 

make (Munk, 2018).  

If these assumptions hold, it is possible to derive the optimal portfolio for a given investor utility preference 

under the mean-variance criterion. The following equation is standard in financial markets following the 

previous assumptions (Munk, 2018):  

𝑈(𝑊) =  𝐸[𝑟] − 
1

2
𝛾 𝑉𝑎𝑟[𝑟] (4.2) 

Where U is utility, W is final wealth, E[r] is the expected return, γ is the risk aversion for the individual 

investor, and Var [r] is the variance of the portfolio. In the next section, this function will come into play 

when looking at why individuals follow SRI strategies.  

4.5 The efficient frontier and SRI  

One of the main criticisms of sustainable investing is that by restricting the investment universe, the investor 

will achieve a less than optimal return according to modern portfolio theory. By removing particular 

industries and securities, it will affect the diversification possibilities and thereby lead to the possibility of 

suboptimal variance (Markowitz, 1952). Logically, adding a constraint will not lead to a better performance 

than without constraints. On the other hand, not acknowledging ESG information in the financial analysis 

could also harm the investment, as more information is, in essence, always better than less. In a paper by 

Pedersen et al. (2019), they study the effect of ESG on the efficient frontier, and they look at several related 

consequences.  
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Pedersen et al. (2019) first divide investors into three categories. Firstly, type A (ESG aware) investor, which 

has mean-variance preferences, but use ESG to update their views on expected returns. Type-U investor 

(ESG-unaware), which seeks to maximize its mean-variance utility. Lastly, type-M investor (ESG-

motivated), which use seek to maximize the tradeoff between having a high expected return, low risk, and 

high ESG score. Pedersen et al. (2019) then calculate the highest attainable Sharp ratio for each level of ESG 

score. They do this because, as previously explained, the tangency portfolio is the portfolio with the highest 

Sharp ratio out of all available portfolios. 

Type A investors achieve the portfolio with the highest Sharp ratio, which is the tangency portfolio using 

ESG information. Type M investors prefer high ESG scores, so they choose a portfolio to the right of the 

peak, which is suboptimal. Lastly, type U investors may choose a portfolio below the frontier because they 

compute the tangency portfolio without taking into consideration the ESG information (Pedersen et al., 

2019).  

 

Figure 4-2. ESG efficient frontier (Pedersen et al., 2019) 

To arrive at this conclusion that theoretically, the investor's optimal chosen portfolio is on the ESG-efficient 

frontier, must Pedersen et al. (2019) adjust the utility functions from Markowitz's (1952) model.  

To create this efficient frontier, Pedersen et al. (2019) augment Markowitz (1952) model to allow for ESG 

factors. The utility functions previously explained must change to allow for utility regarding ESG factors. 

Firstly, the type-U investor's utility function is identical to the original utility function. Type-A investors use 

ESG scores to update their beliefs on risk and return. Their expected return and variance are thus conditional 

on the ESG information. Both these portfolio problems have standard Markowitz solutions; however, for 
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the last one, the type-M investor Pedersen et al. (2019) must derive a solution. They extend the utility 

function to include ESG characteristics of the portfolio. After several complicated calculations, the authors 

find that the optimal portfolio for type-M investors looks the same as the original Markowitz solution, expect 

an adjustment to the excess return to allow it to include ESG factors. The excess returns become “ESG-

adjusted” returns, and the stocks expected return increases if the ESG score is above the desired average. If 

not, its lowered.  

Regarding the impact of restriction, Pedersen et al. (2019) find that negative screening, which is the most 

popular method of ESG integration, not surprisingly reduced the expected portfolio performance. The 

maximum desired Sharp ratio will be lower in a screened universe than in an unscreened one. A perhaps 

surprising conclusion they arrive at is that employing negative screening can reduce the total ESG score of 

the portfolio compared to not screening at all. The authors arrive at this conclusion because not screening 

away low ESG scores allows the investors to short them or use them as a hedging instrument. Not screening, 

therefore, allows for more risk-taking and investing in high ESG stocks leading to a higher total ESG score.  

4.6 Hypothesis formulation  

Based on the theory presented and to help answer the research questions, this section presents two 

hypothesizes. These hypotheses will be the basis for the selection of models used to perform the analysis. 

The central hypothesis used to answer the research question relates to the performance of ESG stocks in the 

stock market. Therefore, the two hypotheses are related to this question.  

Hypothesis 1: Portfolios consisting of high-scoring ESG stocks outperform the market.  

By looking at previous literature, there are several examples of papers that concluded that there is a link 

between high ESG scores and better risk-adjusted returns (e.g., Clark et al., 2015). Adding constraints 

should, however, never lead to higher possible returns, as shown by Markowitz (1952), and as such, the 

second hypothesis is then:  

Hypothesis 2: Portfolios consisting of high scoring ESG stocks underperform the market. 

This thesis looks at two markets, two periods, and two providers, using well-known models to test the 

hypothesis for each one to help answer the research question. The thesis includes long-short portfolios as 

high scoring ESG portfolios, given an interpretation of shorting low scoring stocks as positive for ESG.  
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5. EMPIRICAL METHODOLOGY  

In this chapter, the goal is to identify and explain models that will help answer the hypotheses and thereby 

the research question. These models build upon the theories discussed in the previous chapter and are vital 

when it comes to comparing financial performance between different investments. To measure financial 

performance, it must be risk-adjusted, which requires asset pricing models. The chapter starts by presenting 

the most famous model for this purpose, namely the Capital Asset Pricing Model. Afterward, the chapter 

presents and discusses more advanced factor models based on the Arbitrage Pricing Theory. How these 

models are employed to achieve the results required in this thesis will also be a significant point in this 

chapter.  

5.1 The Capital Asset Pricing Model:  

After the previous chapter explained the concept of the efficient frontier and mean-variance portfolios, it is 

now time to introduce the most famous model on the relationship between risk and return. Treynor (1961), 

Sharpe (1964), Lintner (1965), and Mossin (1966) derived the Capital Asset Pricing model, usually referred 

to as the CAPM independently. This model follows the foundations of Markowitz’s mean-variance theory. 

Moreover, this model allows the investor to identify an efficient portfolio of risky assets without knowing 

the expected return of each security (Berk & DeMarzo, 2017). For the CAPM model to hold, three main 

assumptions underline the model (Berk & DeMarzo, 2017):  

1: Investors can buy and sell all securities at competitive market prices without taxes and transaction costs. 

Investors can also borrow and lend at the risk-free interest rate.  

2: Investors only hold efficient portfolios of traded securities.  

3: Investors have homogenous expectations regarding the volatilities, correlations, and expected returns of 

securities.  

These assumptions do not hold in the real world (e.g., transaction costs exist). However, the CAPM is 

nevertheless a widely used financial model when it comes to measuring the financial performance of stocks, 

portfolios, and investments.  

If all investors hold homogeneous expectations, then all investors will demand the same efficient portfolio 

of risky securities, namely the tangency portfolio (Berk & DeMarzo, 2017). Moreover, this means that the 

tangency portfolio is the market portfolio. This fact indicates that all investors should select a portfolio on 

the CML by holding a mixture of the risk-free asset and the market portfolio. It is then possible to, using the 
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CAPM, to find the expected return of an investment by using the market portfolio as a benchmark. The 

CAPM equation for the expected return is then as follows (Berk & DeMarzo, 2017): 

𝐸[𝑅𝑖] =  𝑅𝑓 +  𝛽𝑖(𝐸[𝑅𝑚] −  𝑅𝑓) (5.1) 

Where 𝐸[𝑅𝑖] is the expected return of asset 𝑖, 𝑅𝑓 is the risk-free asset, 𝐸[𝑅𝑚] is the expected return for the 

market portfolio, and 𝛽𝑖 is the beta of the security in regards to the market portfolio. The equation for beta 

is as follows (Berk & DeMarzo, 2017):  

𝛽𝑖 =
𝐶𝑜𝑣 (𝑅𝑖, 𝑅𝑚𝑘𝑡)

𝑉𝑎𝑟(𝑅𝑚𝑘𝑡)
 (5.2) 

The beta of securities, therefore, measures the volatility to market risk relative to the market as a whole and 

therefore captures the securities sensitivity to the market (Berk & DeMarzo, 2017) 

As seen in the equation, the CAPM states that the risk premium (the excess return) of any risky asset is the 

product of the market beta and the market risk premium (Munk, 2018). The beta is hence the only asset-

specific determent of a risky asset’s risk premium. As stated earlier, investors can use diversification to 

remove firm-specific risk. Because of this, the right measure of risk is the investment’s beta with the market 

portfolio (Berk & DeMarzo, 2017).  

The CAPM equation implies a linear relationship between a stock’s beta and its expected return. Given the 

nature of the CAPM equation, the market portfolio will have a beta of 1. A higher beta will then result in a 

higher expected return, and a lower will result in less. A beta of 0 will indicate the same return as the risk-

free asset. This linear relationship is defined as the Security Market Line (SML), which is the line all 

securities should lie on when plotted according to their expected return and beta (Berk & DeMarzo, 2017). 

It is common to use linear regression to estimate the beta in the CAPM. When using linear regression, it is 

common that the CAPM is written in the excess return form, as shown in this equation (Berk & DeMarzo, 

2017):  

(𝑅𝑖 − 𝑅𝑓) = 𝛼𝑖 + 𝛽𝑖(𝑅𝑚𝑘𝑡 − 𝑟𝑓) + ԑ𝑝 (5.3)  

Here there are two new symbols. Alpha is the intercept in the regression, and the ԑ𝑝 is the error term. The 

error term will, on average, be zero. If not, it will be possible to improve the fit of the line. Alpha measures 

the historical performance of an investment relative to the expected return predicted by the SML. 

Furthermore, this allows the investor to interpret alpha as a risk-adjusted measure of an investment’s 
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performance. According to the CAPM, alpha should be zero as it would lead to shifts in the market portfolios 

removing the alpha (Berk & DeMarzo, 2017).  

5.2 Factor models:   

It is possible to view the CAPM as a one-factor model, where the factor is the market itself. When the market 

portfolio is not efficient, other factors are needed to create an efficient portfolio (Berk & DeMarzo, 2017). 

In a multifactor model, the return on risky assets is, therefore, determined by several factors instead of only 

the one factor as in the CAPM. Harvey et al. (2016) find that there are over 300 statistically significant 

factors that have been found since the 1970s. It would be unwise to include all these factors into a model, as 

it may lead to overfitting, and thus inaccurate results stemming from redundant variables. It is thus essential 

to consider which factors to include in the models.  

Ross (1976) developed the Arbitrage Pricing Theory (APT) as an alternative to the CAPM model. It 

combines the theory that traders instantly exploit and eliminate arbitrage with a multifactor return-generating 

model. This theory is, therefore, the central concepts behind all multifactor models, and the underlying 

assumptions of this theory are (Munk, 2018):  

1. A multifactor model describes asset returns. 

2. Investors can invest in ample securities to diversify idiosyncratic risk.  

3. Prices are set, such as there are no arbitrage opportunities.  

The first assumption is that several factors (e.g., growth in GDP, inflation, market value, and bond yields) 

explain the return of the risky asset, as mentioned at the start of this section. Furthermore, the second 

assumption is critical, and while a complete diversification requires an infinite amount of assets, given the 

number of assets in the investment universe, an approximation is exact. The explanation of the idea behind 

the third assumption is in the section above. 

5.3 The Fama-French three-factor model  

One of the most famous and best-known multifactor models are the Fama-French three-factor model 

developed by Fama and French (1993). They argue that there are several empirical contradictions – or 

anomalies to the CAPM model. The two most prominent are the size effect and value premium. Banz (1981) 

finds that smaller firms, measured by market capitalization, have had higher risk-adjusted returns than 

predicted by the CAPM. Furthermore, several studies find that US stocks with high book-to-market ratio, a 

firm’s book value compared to its market value, also generate higher risk-adjusted returns (Fama & French, 
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1993). Stocks with high book-to-market ratios are defined as value stocks, while stocks with low scores are 

growth stocks. The authors thus include these two factors, together with the market factor from the CAPM, 

into their now-famous three-factor model:  

𝑟𝑖 − 𝑟𝑓 = 𝛼𝑖 + 𝛽𝑖,𝑀𝐾𝑇(𝑟𝑚 − 𝑟𝑓) +  𝛽𝑖,𝑆𝑀𝐵 𝑆𝑀𝐵 + 𝛽𝑖,𝐻𝑀𝐿𝐻𝑀𝐿 + 𝜀𝑖 (5.4) 

The alpha is the same as in previous equations, namely the intercept. 𝜀𝑖 is the error term. 𝛽𝑖,𝑚 , 𝛽𝑖,𝑆𝑀𝐵 , and 

𝛽𝑖,𝐻𝑀𝐿 are the sensitivities of the return to the investment concerning the three factors. The market factor is 

the same as in CAPM and is the return on a broad stock index. SMB stands for small minus big, and it 

accounts for the size effect of Banz (1981). SMB is the return on a portfolio of small-company stocks minus 

the return on a portfolio of large-company stocks. HML stands for high minus low, and it accounts for the 

book-to-market equity effect, also called the value premium. Therefore, HML is the return of a portfolio of 

stocks with high book-to-market value minus a portfolio of stocks with low book-to-market value (Munk, 

2018).  

When it comes to the explanation for these financial irregularities, there is no uniform one. Fama and French 

(1996) propose that a possible explanation can be financial distress. Small stocks are more prone to 

recessions, and as such, investors would want a higher return, which would explain the SMB factor. Liew 

and Vassalou (2000) find that SMB and HML show a correlation with future growth in GDP. Because value 

firms consist of a high amount of tangible capital, they suffer from excess capacity, whereas growth firms 

can defer their potential investments to better times. This fact, they argue, can explain why value stocks need 

a higher expected return. There are also behavior theories trying to explain these anomalies. A leading 

behavior theory for value is that investor overreaction is the driver behind the value premium (Daniel et al., 

1998). The idea is that investors neglect value stocks and instead flock towards growth stocks for their more 

thrilling prospects, leading to underpricing of value stocks and overpricing of growth stocks (Asness et al., 

2015). For the size effect, behavior theory suggests that a January effect dominates it. Alquist et al. (2018) 

find a substantial return to the size factor in January. However, outside this month, the effect is flat. The 

January effect is the perceived seasonal increase in stock prices in January, often contributed to a rally 

following a drop in prices in December. These explanations are all in contradictions with the efficient market 

hypothesis, which suggests that share prices reflect all available information, and that generation of alphas, 

therefore, is impossible (Berk & DeMarzo, 2017). There are, of course, many more theories regarding this 

fascinating topic, and a discussion regarding the efficient market hypothesis is more than capable of an entire 

thesis of its own.  
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5.4 Carhart’s four-factor model:  

Another famous multifactor model is the Carhart (1997) four-factor model. Carhart proposed an extension 

to the Fama-French three-factor model by adding another factor, namely momentum. In the same manner, 

as the two factors found by Fama and French were anomalies, momentum was another anomaly found. 

Jegadeesh and Titman (1993) found that investing in stocks that have performed well in the past and selling 

shares that have performed poorly resulted in significant abnormal returns in the period between 1965 and 

1989. For instance, by selecting stocks based on their performance in the last six months, resulted in an 

excess return of 12.1% per year. Carhart (1997) found similar results; buying the top-performing mutual 

funds and selling the worst-performing resulted in an excess return of 8% per year. This strategy of going 

long top performers and going short bad performers is the momentum strategy that Carhart (1997) then 

expanded Fama-French’s three-factor model with to adjust for this irregularity. Carhart found that the alpha 

often found in mutual funds disappeared when adding this factor to the model. The four-factor model is then 

(Carhart, 1997):  

𝑟𝑖 − 𝑟𝑓 = 𝛼𝑖 + 𝛽𝑖,𝑀𝐾𝑇(𝑟𝑚 − 𝑟𝑓) + 𝛽𝑖,𝑆𝑀𝐵 𝑆𝑀𝐵 + 𝛽𝑖,𝐻𝑀𝐿𝐻𝑀𝐿 + 𝛽𝑖,𝑊𝑀𝐿𝑊𝑀𝐿 +  𝜀𝑖 (5.5) 

WML stands for winners minus losers and is the name that represents the momentum factor. The rest of the 

factors are the same as in previous equations. Given the fact that the momentum factor is based on historical 

data, its prevalence is a threat to the market efficiency hypothesis (Munk 2018). There are some explanations 

proposed that tries to explain why this factor is so prevalent. Hvidkjær (2006) finds that behavior theories 

may well explain this momentum. He finds that small traders avoid selling losing stocks for a much longer 

time than institutional investors before a sudden selling rush, which is consistent with the theory of loss 

aversion (Kahneman & Tversky, 1979). Regarding winning stocks, Hvidkjær (2006) finds that there is a 

rising buying pressure for small traders, while large traders have an initial buying pressure. Liquidity is, 

therefore, a potential explanation for the momentum factor.  

5.5 Jensens Alpha  

When looking at the performance of a security or portfolio, it must first be risk-adjusted, which requires an 

asset pricing model. As seen by the models above, the CAPM, Fama-French three-factor, and Carhart’s four-

factor all include an alpha as their intercept. This alpha, which is the most used portfolio performance 

measure, is called Jensen’s alpha. (Munk, 2018). Jensen’s alpha was first derived in a paper by Jensen (1968) 

as a risk-adjusted measure of portfolio performance meant to measure portfolio managers' forecasting 

abilities. It was calculated based on the CAPM theory and measures the return not explained by the 
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systematic risk taken. This further means that when looking at a portfolio, a positive alpha indicates that the 

portfolio has performed better than the market by having a positive excess return. A negative Jensen's 

indicate the opposite. As stated in the section about the CAPM model, Jensen’s alpha should, according to 

theory, be zero.  

Jensen’s alpha can also be calculated by the other risk-models with more variables, as seen in the equations 

for the other risk-models. It then measures the return on an investment after controlling for more variables 

than just the market as in the CAPM. In this thesis, it is this alpha that is going to be the performance used 

for looking at the ESG portfolios performance. Alpha and Jensen’s alpha are henceforth used 

interchangeably throughout this thesis, as they mean the same.  

5.6 Asset pricing in an integrated financial world  

In today’s global economy, investors hold stocks and portfolios from all over the world. It is a great benefit 

for investors to diversify their portfolio internationally. There are no restrictions when it comes to buying 

foreign securities, so a Scandinavian citizen can easily buy US stocks and vice versa. This global market 

causes problems for the CAPM as the benchmark portfolio (the market portfolio) is the local domestic index 

(Sercu, 2009). If the benchmark omits foreign assets, it ignores a vital part of the local investor’s asset 

holdings. It also ignores the fact that global nonresidents hold stocks issued by domestic corporations. The 

standard CAPM is thus not an appropriate measurement when measuring financial performance (Sercu, 

2009).  

Sercu (2009) presents an international CAPM where both the issue of global stockholders and exchange rate 

risk are addressed. Exchange rate risk comes from receiving a cash flow in foreign currency and having to 

covert this to the local currency. If a US stock increases its value, a Scandinavian local has to convert this 

increase to local currency, which results in an apparent exchange rate exposure. In the final presentation of 

the model, however, this is omitted given the uncertainties surrounding risk premium and exposure to 

exchange rate risk. In the end, the international CAPM or i-CAPM is left almost identical to the standard 

one, with one change, that the benchmark used is a world index. This modification results in the following 

equation (Sercu, 2009): 

𝐸(𝑟𝑖) = 𝑟𝑓 + 𝛽𝑖,𝑤𝑜𝑟𝑙𝑑(𝑟𝑤𝑜𝑟𝑙𝑑 − 𝑟𝑓) (5.6)  

The two changes are as stated above, the 𝛽𝑖,𝑤𝑜𝑟𝑙𝑑 , and 𝑟𝑤𝑜𝑟𝑙𝑑 which is the sensitivity and return of the 

world market index.  
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Fama and French (2012) wrote a paper where they test the effects of size, value, and momentum in 

international stock returns. They look at both the CAPM, the Fama-French three-factor, and the Carhart 

four-factor model in both a developed market and local market. The model's factors are created in the same 

manner as in the domestic model from Fama and French (1993), only from using international stocks. Fama 

and french’s (2012) developed market factors include 23 developed markets from four regions. The four 

areas are North America, Europe, Asia Pacific, and Japan. Encompassed in these developed markets are the 

United States, Norway, Sweden, and Denmark. This international approach is based on the same theory 

about efficient global markets, as described above. The risk-free rate is defined by Fama and French (2012) 

as the US one-month treasury bill for the developed market. 

Fama and French (2012) recommend using global factors when looking at portfolios consisting of global 

stocks. They do, however, argue that when a portfolio has a definite tilt to one region, it is better to use local 

models. Investors are known to prefer investing in their domestic market, which can explain why local 

models could perform better when looking at a single national market (Sercu, 2009).  

This thesis uses both domestic and developed factors to test whether there is any difference between the 

results. Using developed factors also allows for easier comparison between the markets investigated by this 

thesis. For Scandinavia, it is also not a single local stock index, but three individual indexes for each of the 

three countries. Therefore, instead of domestic Scandinavian factors, European factors will proxy as 

domestic factors. The US does not have this issue and has readily available domestic factors.  
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6. ECONOMETRIC METHODOLOGY  

An essential part of the models presented in the previous chapter is that they are all conducted using linear 

regression. Linear regression is a method for studying the relationship between the dependent and 

independent variables (Stock & Watson, 2015). Linear regression is a form for regression analysis, and 

understanding the theory behind it is essential for understanding the results achieved by the asset pricing 

models. This chapter thus gives a quick description of the underlying theory. 

6.1 Linear regression model 

The linear regression model is the most common form of regression analysis. As mentioned, linear 

regression is a model that includes a dependent and independent variable. The dependent variable is the 

variable in which the independent variables try to explain. Linear regression may have one or several factors. 

A basic one-factor model has the following equation (Stock & Watson, 2015): 

𝑌𝑖 =  𝛽0 +  𝛽1𝑋𝑖 + 𝑢𝑖  (6.1) 

In this equation, 𝑌𝑖 is the dependent variable, 𝑋𝑖 is the independent variable, 𝛽0 + 𝛽1𝑋𝑖 is the regression 

line, 𝛽0 the intercept of the regression line, 𝛽1 is the slope of the regression line, and 𝑢𝑖 is the error term. 

The intercept and slope are the coefficients of the regression line and are also called parameters (Stock & 

Watson, 2015). In the world of finance, a linear equation with one factor is associated with the CAPM. By 

adding more factors to the equation, it results in a multifactor model, which is the basis for the Fama-French 

and Carhart’s multifactor models.  

6.2 The Ordinary Least Squares estimator  

In a situation where regression analysis is needed, the coefficients of the regression line are unknown. By 

plotting the data in a scatter plot, it might be hard to see the line that would best explain the relationship 

between the dependent and independent variables. There are several methods to estimate the coefficients, 

and by far, the most common way is to use the Ordinary Least Squares (OLS) estimator (Stock & Watson, 

2015). The OLS estimator chooses the regression coefficients, which is as close as possible to the observed 

data where the proximity is measured by the squared sum of residuals made in predicting the dependent 

variable given the independent variables. Perhaps the most common way to measure the beta in the CAPM 

is by measuring it using the OLS estimators, and the same goes for the betas in the multifactor models 

(Munk, 2018).  
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After estimating a linear regression, it is vital to understand how well the regression line fits the actual data. 

The R2 and adjusted R2 gives a measurement of how accurate the OLS regression line fits. R2 is the fraction 

of the sample variance of Y predicted by X. A problem with R2 is that by adding a new variable, it will 

increase and thereby improve the fit of the model. The adjusted R2 is a modified version of the R2, which 

does not increase simply by adding a new variable and therefore helps combat this issue. Adjusted R2 is thus 

the measurement used for measuring fit when there is more than one variable (Stock & Watson, 2015).  

6.3 The OLS assumptions  

An important reason to use the OLS estimators is its popularity amongst practitioners, which makes it easier 

to compare results. Given certain assumptions, the OLS estimator is also unbiased and consistent, which is 

valued traits in econometrics. Stock and Watson (2015) provide these four assumptions concerning the OLS 

estimator: 

The first of the least square assumptions is that the error term has a conditional mean of zero. This 

assumption means that while Y sometimes falls above and below the regression line, it will, on average, fall 

on the regression line. Furthermore, this indicates for any value of the dependent variable, the expected value 

of the error term is zero. 

The second least-square assumption is that the dependent and independent variables are independent and 

identically distributed (i.i.d). This assumption means that the distribution of variables is identical for each 

observation and that each observation is independent of each other.  

The third assumption is that large outliers are unlikely, which means observations far outside the range of 

the usual data are unlikely. The OLS regression line is sensitive to large outliers as it will significantly affect 

the regression line and thus make the results misleading and less informative.  

A fourth assumption is that there is no perfect multicollinearity, which is when one of the independent 

variables is a perfect linear function of another independent variable. Perfect multicollinearity results in the 

impossibility to compute the OLS equation, as it creates an illogical question to answer. Mathematically it 

results in a division by zero in the equation.  

In this thesis, the data retrieved is stock-return information. This type of stock-return data, where the data 

collected is for the same entity at multiple points in time, is called time series data (Stock & Watson, 2015). 

When working with a time-series regression, the second assumption, that variables are i.i.d, is replaced as 

this does not hold for this type of data. Stationarity is a crucial term within time-series regressions and is the 
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fact that the future must not differ fundamentally from the past. More formally, this is when the mean, 

variance, and autocorrelation of the variables do not depend on time. As such, the probability distribution 

of the time series is constant over time. The second assumption is thus changed to incorporate this: The 

random variables have stationary distribution and 𝑦𝑡−𝑗, 𝑥𝑡−𝑗  become independent as j gets large (Stock & 

Watson, 2015). An Augmented Dickey-Fuller (ADF) test is a standard test used to measure if the time series 

is stationary.  

There are more issues to consider than the four assumptions to achieve the best possible regression. Such an 

issue is heteroskedasticity. Heteroskedasticity is the opposite of homoskedasticity, which is another key 

term. Homoskedasticity is when the error term (residual) has a conditional distribution given Xi. The error 

term must also, in particular, not depend on Xi (Stock & Watson, 2015). If these conditions do not hold, the 

error term is heteroscedastic. Errors are rarely homoscedastic, and even though the OLS remains unbiased 

given the initial assumptions, the interpretation of the results can be misleading as the t-tests and p-values 

will be incorrect. It is possible to adjust for heteroscedasticity by employing heteroscedasticity-robust 

standard errors, as proposed by several authors, including White (1980). If the error is homoscedastic and 

the earlier mentioned assumptions hold, the Gauss-Markow theorem applies, and the OLS is the Best Linear 

conditionally Unbiased Estimator – BLUE (Stock & Watson, 2015).  

Another critical issue to consider when working with time series is autocorrelation in errors. If the error term 

exhibits autocorrelation, in the same manner as with heteroscedasticity, the OLS estimators will still be 

consistent. However, the standard errors are not, resulting in misleading tests (Stock & Watson, 2015). It is 

possible for correct for both autocorrection and heteroskedasticity at the same time, using heteroskedasticity-

and-autocorrelation-consistent (HAC) standard errors. Newey and West (1987) proposed a HAC estimator, 

and it is common to use this estimator to make sure the tests performed yield unbiased results.  
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7. DATA  

This section describes the process of collecting and modifying the data needed to perform the analysis 

described in the theoretical section. It describes the data sources, the data generating, and how the different 

providers carry out their ESG score calculations. Moreover, it will explain the variables used in the models 

and how the samples were selected. At the end of the chapter, there is a presentation of descriptive statistics 

before robustness tests are conducted.  

7.1 Data sources 

The data collected is from several different sources, namely, Bloomberg, Refinitiv Eikon, Yahoo finance, 

and Kenneth R. French’s data library. Bloomberg and Refinitiv Eikon are large financial databases that 

contain vast amounts of financial information. The purpose of these databases was to find ESG scores for 

companies, both in the US and Scandinavia. Bloomberg and Refinitiv Eikon use different ESG providers, 

and as such, their ESG scores differ. By using both suppliers, it allows this thesis to look at how results 

differ depending on who issues the ESG scores.  

In this thesis, the primary tool used for data analysis is RStudio, usually referred to as R (RStudio Team, 

2019), a frequently used software for statistical purposes. The source for the financial information, from 

where the historical stock returns are retrieved, is Yahoo Finance. The Kenneth R French data library is 

continuously updating the factors used in the Fama-French three-factor model and the Carhart four-factor 

model. These are, therefore, the factors utilized in the asset pricing models.  

7.2 Refinitiv Eikon’s ESG database 

The Refinitiv Eikon platform, formerly named Thomson Reuters, includes an upgraded version of the widely 

used Asset4 ESG database (Refinitiv, 2019). The database includes ESG scores on over 7000 companies 

globally, with time-series data stretching back to 2002. Out of the 7000 companies globally, more than 2900 

of them are in North America, and more than 1200 are in Europe. Asset4, which is a part of Refinitiv, was 

the first agency to provide raw ESG data to investors (DavisPolk & Wardwell LLP, 2017). Refinitiv only 

uses publicly available information and does not rely on inputs from the companies they evaluate. This fact 

distinguishes them from other ESG rating providers, such as Sustainalytics. Refinitiv argues that this makes 

their ratings more reliable (Douglas et al., 2017). To assess the overall ESG score of a company, Refinitiv 

offers scores that take each of the factors into one.  
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7.2.1 Refinitiv Eikon’s ESG score  

Refinitiv uses over 400 measures when they calculate the ESG score of a company. Out of the total of 400 

measures, Refinitiv has selected a subset of 178 measures they deem most comparable and relevant in the 

final scoring process. The ESG measures used consider comparability, data availability, and industry 

relevance (Refinitiv, 2019). Furthermore, Refinitiv groups the measures into ten categories that make up the 

three pillars of ESG. These categories are resource use, emissions, and innovations for the environmental 

pillar. Workforce, Human rights, community, and product responsibility for the social pillar. Management, 

shareholders, and CSR strategy for the last pillar, namely, governance. The categories have different weights 

as categories with multiple issues, such as management, which include composition, diversity, and 

compensation (DavisPolk & Wardwell LLP, 2017). Presented in the table below are the categories and their 

respective weights (Refinitiv, 2019).  

Table 7-1: How Refinitiv weights each main category (Refinitiv, 2019) 

 

Refinitiv also provides a score they name ESG Combined (ESGC) score (Refinitiv, 2019). The purpose of 

this score is to discount the ESG score based on negative news stories. It thus includes the impact of 

significant ESG controversies in the overall ESG score. Twenty-three controversy measures calculate the 

ESGC score (See Appendix 1 for full list). If a company has no ESG controversies, the ESGC score is the 

same as the ESG score. In this thesis, the ESGC score is the score selected for comparing firms.  

To calculate the ESG and ESGC scores, Refinitiv uses a percentile rank scoring methodology (Refinitiv, 

2019). The method bases its scores on three main factors. First, how many companies that are worse than 

the current one, secondly, how many companies have the same value and third, how many companies have 

no value at all. The scores range from 1-100 and are the equally weighted sum of all relevant indicators for 
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each industry. Quantitative indicators Refinitiv use are excluded from this scoring process, except for 

greenhouse gas emissions, where they calculate an estimated number if there are no reports of it from the 

respective companies. This further means that a company working with renewable energy can have a lower 

ESGC score than an oil company based on their respective industry performance.  

7.3 Sustainalytics ESG database 

Sustainalytics generate the ESG data retrieved from Bloomberg, and they are one of the leading ESG 

providers in the world. Sustainalytics is an ESG exclusive data providers, which means they focus solely on 

ESG ratings, research, and analysis (Douglas et al., 2017). According to the Sustainalytics website, they 

cover more than 11000 companies globally, which is quite a bit more than Refinitiv (Sustainalytics, 2020). 

In the Bloomberg terminal, Sustainalytics provide ESG scores back to 2014. Before the publication of a new 

ESG report, Sustainalytics send a draft to the company researched, so that they can provide more or updated 

information (DavisPolk & Wardwell LLP, 2017). Sustainalytics offer both individual scores of each of the 

three pillars in ESG and an overall score.  

7.3.1 Sustainalytics ESG score 

In 2018 Sustainalytics came up with a new ranking classification system, where they rank companies 

depending on their risk facing ESG factors (Sustainalytics, 2020). According to this ranking system, a lower 

score indicates less unmanaged ESG risk. Previously, Sustainalytics used a measurement system where a 

higher rank indicated a better score, in the same manner as Refinitiv (DavisPolk & Wardwell LLP, 2017). 

Sustainalytics still present their data using this old measurement system in Bloomberg. By doing a few tests 

of companies comparing their ESG risk rating found on Yahoo Finance, supplied by Sustainalytics (the new 

method), and their total ESG score found on Bloomberg, shows a higher rating indicating a lower risk score 

in the new system. This thesis uses the rankings provided by Bloomberg. 

Table 7-2: Difference between methods from Sustainalytics (own creation) 

Ticker 
Yahoo finance 

ESG 
Bloomberg 

ESG 

MSFT 15 98.01 

HLT 21 94.06 
INTC 17 96.83 

   
Sustainalytics use over 70 indicators per industry when it measures the total ESG score (DavisPolk & 

Wardwell LLP, 2017). Which issues covered are different depending on the Industry, in the same manner 

as Refinitiv. The ESG indicators consider three primary dimensions. Firstly, preparedness measures if a 
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company has management systems and policies in place to manage ESG risk. Secondly, disclosure, whether 

a company is transparent and meets international best practice standards. Thirdly, performance, ESG 

performance based on quantitative metrics, and reviews of controversial incidents involving the company 

(DavisPolk & Wardwell LLP, 2017). Sustainalytics companies score to sector/industry peers in the same 

manner as Refinitiv.  

7.4 The issues with ESG agencies.  

ESG rating providers have become influential institutions in business and finance. As previously discussed, 

there are trillions of dollars in assets invested based on ESG rankings. This fact leads the ESG rankings to 

play a crucial role in determining whether investors or fund managers invest in particular stocks or assets. 

ESG rankings, however, vary dramatically between providers (Chatterji et al., 2016).  

Berg et al. (2019) find that in their data set of five different ESG providers, including Sustainalytics and 

Asset4, the correlation between ratings are on average, 0.61. Between Sustainalytics and Asset4, the 

correlation is 0.67. Between the two credit rating agencies Moody’s and Standard & Poor’s, the correlation 

is 0.99 for comparison. Consequently, investors receive relatively noisy information, leading to three 

substantial issues. First, that ESG factors are unlikely to be adequately reflected in the stock market. 

Secondly, the divergence leads to frustrations for companies trying to improve their ratings, as they are 

unsure which actions the market expects. Thirdly, It poses a challenge for empirical research, as using 

different ratings may alter a study’s results and conclusions (Berg et al., 2019).  

It is, therefore, clear that the differences in rankings result in a problem. In this thesis, by using both Asset4 

and Sustainalytics, the goal is to achieve more robust results. It also allows the thesis to check for the 

difference in results based on the ESG ranking provider, which is a crucial topic within ESG investing. 

Sustainalytics only includes data from 2014 to present in the Bloomberg terminal, which leads to the long-

term tests only including scores from Asset4.  

7.5 Sample selection   

The samples consist of several hundred stocks from both the US and Scandinavia. The size of each sample 

is also contingent on the availability of ESG scores in both the ESG databases used. Scandinavian stocks 

included in the samples are all listed on stock exchanges in each of the three respective countries; Norway, 

Denmark, and Sweden. The US stocks included are all listed on US stock exchanges.  
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From the Asset4 database, the data retrieved stretches back to 2007 with yearly ESGC scores. For the year 

2009, the dataset lacks ESGC scores, because of lockdowns resulting from COVID-19. The average ESGC 

score between 2008 and 2010 proxies for this year. The number of firms receiving an ESGC score increased 

each year, leading to a total number of 2415 for the US and 228 for Scandinavia. By eliminating companies 

that had less than 13 years of continuous ESG data reduced the sample down to 445 for the US and 76 for 

Scandinavia. Some companies did not have enough historical stock prices leading us to cut another 20 for 

the US and five for Scandinavia, ending with a total sample of 425 for the US and 71 for Scandinavia.  

From Sustainalytics, the data stretches only back to 2014. The total number of firms receiving an ESG score 

at any one point in time between 2014 and 2019 is 701 for the US and 102 for Scandinavia. After excluding 

the firms that do not have continuous data, it ends up with 515 in the US and 47 companies in Scandinavia. 

After further adjustments, with companies lacking historical stock prices, it ends up with 509 companies in 

the US, while the Scandinavian data needed no further adjustments. Henceforth in the thesis, Eikon, 

Refininitv, and Asset4 are used interchangeably, and the same are Bloomberg and Sustainalytics.  

To retrieve the financial information about the company's stock returns, quantmod (Ryan & Joshua, 2020a), 

a package for R, is used. Amongst other functions, quantmod allows for direct downloads of financial data 

from different sources into R using the “getSymbols” function. The primary source is Yahoo finance1, and 

the data downloaded is the adjusted closing price. Adjusted closing price accounts for splits and dividends 

and, therefore, accurately reflect the correct price of the stock. All the downloaded prices are in local 

currencies (NOK, DKK, SEK, USD). By having the prices in local currencies, it excludes potential exchange 

rate differences affecting the returns. 

The frequency of the data downloaded is daily for the US, as this gives the most variation in share prices 

and the most observations. For Scandinavia, the stock exchanges remain closed on different days, given that 

each country has different holidays. To avoid the issue of only some stocks having returns on specific dates, 

a transformation of the Scandinavian data to monthly returns take place using the “to.monthly” function 

from the XTS (Ryan & Joshua, 2020b) package in R.  

 
1 An issue with Yahoo Finance is that the historical data for individual stocks can suddenly become unavailable for long 

periods. This issue results in problems when downloading data for the same stocks at different times. If this happens, 

Bloomberg, Refnitiv Eikon, and Alpha Vantage are examples of alternatives to retrieve historical prices 
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7.6 Portfolio creations  

The portfolios are created based on their ESG and ESGC scores to analyze the relationship between ESG 

performance and risk-adjusted returns. The first strategy used to create the portfolios is the best-in-class 

approach. For the US, the top 10 and 25 percent of the companies with the highest ESG ranking form two 

portfolios. Given that the data available for Scandinavia is far less than for the US, only the top 25 percent 

ESG portfolio is used.  

Pedersen et al. (2019) argue that a negative screening hurts the overall ESG score attainable and that it is 

better to short the low scoring ESG companies. By shorting the bad performing ESG companies, it also tests 

whether good or bad ESG companies perform best. A long-short portfolio is therefore created by going long 

the top-scoring ESG companies and going short the low-scoring, using the same cutoffs as the best-in-class 

portfolios. For example, going long the top ten percent and shorting the bottom ten percent. As each model, 

both use domestic and global factors, and there are two periods looked at, there are four US portfolios and 

two Scandinavian portfolios for each factor, period, and ESG provider.  

The portfolios created are based on an equally weighted approach, where the portfolio return is the average 

return for all the stocks included. A long-short portfolio is a high scoring ESG portfolio minus a low scoring 

ESG portfolio. For the equally weighted approach to be the correct method, the thesis uses discrete returns 

for all purposes, and the package “PerformanceAnalytics” (Peterson & Carl, 2020) provides the functions 

needed to create portfolios in R easily. Furthermore, the portfolios rebalance yearly, based on stocks ESG 

score, so they continue to consist of the best and worst ESG performers. In total, the thesis ends up with 36 

portfolios, and three asset pricing models try to explain their return, ending up with a total of 108 regressions. 

Given the vast number of stocks included in the portfolios generated given the yearly rebalancing, an 

attachment to this thesis includes the full list for both providers and markets. 

Table 7-3: Average percentage of each Scandinavian country in the portfolios (own creation) 

 

The table above shows the average percentage of each of the Scandinavian countries in the generated 

portfolios. Sweden is represented the most, unsurprising given it is the most populous country. Denmark 

and Norway are closer, with Denmark having a higher share in the bottom portfolios.  

2007-2019 TopEikon LowEikon 2014-2019 TopEikon LowEikon TopBloom LowBloom

Sweden 60 % 47 % Sweden 67 % 51 % 63 % 56 %

Norway 28 % 15 % Norway 22 % 16 % 17 % 18 %

Denmark 12 % 38 % Denmark 11 % 33 % 21 % 26 %
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7.7 Conventional investing 

The research question asks how ESG investing affects risk-adjusted returns compared to conventional 

investing. From the theory section, it becomes clear that conventional investing is the same as investing in 

the market portfolio, often referred to as the tangency portfolio. As such, if a portfolio achieves a positive 

alpha, it overperforms compared to conventional investing and vice-versa for a negative alpha.  

7.8 Factor data  

The Kenneth R. French data library is an extensive database that has constructed several factors available 

for different markets (French, 2020). These factors include the market risk premium, the SMB and HML for 

the Fama-French three-factor model, and the WML factor for the Carhart four-factor model. To see whether 

it makes a difference for the results, the models use both domestic and international factors. For the US, the 

factors used are the domestic US factors and developed factors (previously called Global factors). The 

developed factors consist of 23 developed countries, including the US, Norway, Sweden, and Denmark. In 

Appendix 2, it is a list of all countries included.  

Scandinavia, as it consists of three countries, lacks an easy to use domestic factors. It would be possible to 

generate the factors, using the three different stock indexes. However, it would take a considerable amount 

of time, as the factors are demanding to replicate. Therefore, instead of replicating, the European factors 

work as a proxy for Scandinavian factors. The full list of countries included in the European factors is in 

Appendix 2. The developed factors are for Scandinavia, also used as international factors (French, 2020).  

The market factor, which is the excess return on a particular market, is calculated by taking the value-

weighted return of all listed stocks in the market minus the risk-free rate. The size of the market naturally 

increases when using developed factors instead of domestic. The domestic, developed, and European factors 

all use the US one month T-bill rate as the risk-free rate (French, 2020). The SMB factor is the equal-

weighted average of three small stock portfolios for the region minus the average of three big stock 

portfolios. The three small portfolios are small value, small neutral, and small growth, with the same being 

for the big portfolios. Fama & French calculate the SMB factor by ranking the stocks based on their market 

capitalization (Fama & French, 1993; French, 2020). The high minus low factor is the equal average of the 

return of two high book-to-market (value) portfolios for a region minus the average of two low book-to-

market (growth) portfolios. The value portfolio consists of the top 30 percent book-to-market stocks, while 

the growth portfolio consists of the bottom 30 percent of a region. (Fama & French, 1993; French, 2020). 

The WML factor is the average return of two high performing portfolios for a region minus two low 
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returning portfolios. The WML portfolio consists of the top 30 percent returning portfolios in the last 12-2 

months, minus the bottom 30 percent returning portfolios of a region (Carhart, 1997; French, 2020). 

7.9 Descriptive statistics 

Table 7-4: Descriptive statistics. For the calculation of the annual returns and standard deviation, the following equations 

are used to compound the daily and monthly results: 𝑅𝑎𝑛𝑛𝑢𝑎𝑙 =  (1 +  𝑟)𝑛 − 1  and 𝜎𝐴𝑛𝑛𝑢𝑎𝑙  = (𝜎2 + (1 + 𝑟)2)𝑛 −
((1 + 𝑟)2)𝑛. R is the average return, n is the number of periods (252 for the daily and 12 for the monthly returns), and 𝜎 is 

the standard deviation.  

 

Table 7-4 shows some descriptive statistics for the different portfolios and market indexes to give the reader 

a better understanding of the variables. For the period from 2007 to 2019, the Eikon US portfolios return is 

US Average annual return SD Min Max

Top10esgEikon 11.801 % 0.252552 -14.21 % 11.71 %

Top25esgEikon 11.040 % 0.261216 -14.16 % 12.60 %

LongshortEikon10 -0.032 % 0.080479 -4.16 % 3.93 %

LongshortEikon25 -0.388 % 0.059659 -3.20 % 2.37 %

Top10esgEikonshort 7.945 % 0.201453 -14.21 % 11.71 %

Top25esgEikonshort 6.152 % 0.200252 -14.16 % 12.60 %

LongshortEikon10short 4.137 % 0.057242 -1.61 % 1.31 %

LongshortEikon25short 3.186 % 0.043515 -1.56 % 0.95 %

Top10esgBloom 11.622 % 0.202297 -11.63 % 10.91 %

Top25esgBloom 10.205 % 0.195714 -12.18 % 11.00 %

LongshortBloom10 13.545 % 0.101356 -5.89 % 4.61 %

LongshortBloom25 9.184 % 0.067422 -3.28 % 3.29 %

Developed Market index 7.351 % 0.169873 -6.67 % 9.21 %

Domestic market index 11.107 % 0.218047 -8.95 % 11.35 %

Developed Market index short 8.276 % 0.114884 -5.11 % 2.61 %

Domestic market index short 12.572 % 0.152087 -4.02 % 5.07 %

Scandinavia Average annual return SD Min Max

TopesgEikonScan 11.773 % 0.205754 -24.67 % 22.52 %

LongshortscanEikon 2.359 % 0.092844 -5.65 % 10.28 %

TopesgEikonScanShort 10.540 % 0.128414 -6.25 % 11.72 %

LongshortEikonShort 4.273 % 0.089341 -5.36 % 7.21 %

TopesgBloomScan 10.829 % 0.126315 -7.76 % 7.50 %

LongshortScan -3.718 % 0.068750 -4.52 % 6.26 %

Developed Market Index 6.660 % 0.168294 -19.43 % 11.42 %

European Market Index 4.268 % 0.198559 -21.95 % 13.68 %

Developed Market Index short 6.729 % 0.123694 -8.41 % 7.68 %

European Market Index short 2.973 % 0.133338 -8.82 % 7.42 %

Descriptive statistics
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around the same as the domestic market index. Negative long-short portfolios indicate that the low-scoring 

ESG portfolios have a higher average annualized return. For Scandinavia, the top Eikon portfolio attains a 

similar return to the US long portfolio. Here the return is higher than both the market indexes. In both 

markets, the standard deviation is lower for the market indexes.  

In the shorter period from 2014 to 2019, Bloomberg has a higher annualized return than the Eikon portfolios 

in the US. Both Bloomberg and Eikon achieve a lower return than the domestic market index, while they 

outperform the developed market index. The long-short portfolios result in positive annualized returns 

indicating a higher return for the high-scoring portfolio. For Scandinavia, the returns are more in line with 

each other, and both long portfolios outperform the market indexes. The long-short Bloomberg portfolio in 

Scandinavia results in a negative annualized return and thus indicates a higher return for the low-scoring 

portfolio. The standard deviation is comparable between the portfolios from the different providers in both 

the US and Scandinavia. Moreover, the long-short portfolios, unsurprisingly given their nature, results in a 

low standard deviation, indicating less volatile returns, which can be seen by the lower spread between 

minimum and maximum. Merely looking at these statistics is not enough to conclude regarding the effects 

of SRI on investing. The results must be risk-adjusted, and that is where the forthcoming asset pricing models 

come in. 

In Appendix 3, is a table with the descriptive statistics for the rest of the factors used in the asset pricing 

models. Notable results from this table are that the HML factor yield only negative annual returns. The SMB 

also yields many negative returns, especially in the shorter period, although here, the results are more 

divided. The momentum factor, or WML factor, give as expected, only positive results. An implication 

following from the negative returns is that it leads to different interpretations of the regression outputs as 

negative coefficients may indicate an increased output. A short discussion regarding the reasons why these 

are negative takes place later in the thesis.  

7.10 Concerns about the dataset 

As the samples exclude companies that do not have a full set of continuous ESG or stock data for the period, 

it may have excluded firms that have gone bankrupt or lost their ESG ranking. A problem related to this fact 

is that it might cause survivorship bias. Survivorship bias in finance is the tendency of failed firms to be 

overlooked in financial performance studies. A famous example of this is regarding mutual funds, where 

inadequate performing mutual funds often seize to exist to hide their historically lousy performance for 

potential investors. As such, it leads to an incomplete picture when looking at mutual funds over time, as 
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the bad ones disappear, leaving only the higher performers (Elton et al., 1996). The samples do possibly 

suffer from this issue. However, it would take a substantial amount of time trying to adjust for this. The bad 

ESG scoring companies also exist throughout the entire period, making them subject to the same bias, 

making the issue less apparent for the long-short portfolios. In the end, this survivorship bias can result in 

an overestimation of alphas and is something to be cautious of when it comes to interpreting the results.  

Another issue to consider is the few firms present in the Scandinavian portfolios. Even when looking at the 

top 25 percent of firms, it results in far fewer firms included than for the US portfolios. When a portfolio 

only consists of 12 or 18 companies, single stocks can affect the total portfolio result in a much higher 

degree. This fact is something to be cautious of when it comes to interpreting the results surrounding the 

Scandinavian ESG portfolios. Another issue surrounds the Scandinavian long-short portfolios. The low-

scoring Bloomberg ESG portfolio consists of few companies with truly low ESG scores. For each sorted 

year, there are between one and two companies that would make it into the same portfolio in the US. The 

rest of the companies score places them between the top and bottom portfolios, with some companies even 

coming close to the top portfolios. A consequence of this is that the “short” part of the long-short portfolio 

is less a bottom ESG portfolio, but more of a middle portfolio. This fact leads to less consistent results when 

comparing the other long-short portfolios. For the Eikon long-short portfolios, this issue is less apparent as 

the bottom portfolios consist of companies with generally lower ratings.  

7.11 Robustness tests  

In order to rely on, and justify the results from the analysis, the data retrieved must satisfy the assumptions 

laid out in the OLS assumption subchapter. If these assumptions, the OLS regression models provide 

unbiased and consistent estimators and provide the best linear unbiased estimators. The chapter is therefore 

devoted to testing whether these assumptions hold, and if not, how to adjust for this.  

7.11.1 Stationarity  

Stationarity is a critical assumption that must hold when using time series data in regressions. The data 

retrieved for this thesis are stock returns, which, by default, looks stationary. The monthly data retrieved for 

Scandinavia is slightly harder to judge by merely glancing over. However, it too looks stationary. 

Nevertheless, to confirm that the data is stationary, an ADF test is performed using the “urca” (Pfaff, 2008) 

package, and the “ur.df” function in R. Akaike Information Criterion is used as model selection criteria, and 

no drift or trend is employed. For the monthly time series, the model checked for five lags and for the daily 

time series twenty. The results, available in Appendix 4, yields, as assumed, that all the series are stationary.  
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7.11.2 Multicollinearity 

No perfect multicollinearity is one of the main assumptions of the OLS regression. The consequences of 

multicollinearity are severe, and it leads to the results being invalid. As the test performed builds on well-

known academic research, it is unlikely that the regression exhibit multicollinearity. However, to be sure, a 

simple test will confirm this, and the one used in this thesis is the variance inflation factor (VIF). The VIF 

measures the effects of multicollinearity between the variables in the regression. If the test results in a score 

of 1, then there is no multicollinearity. Results above 1, however, indicate that there is some 

multicollinearity. That might not be a problem. It is only if the variables are highly correlated, the issue of 

near or perfect multicollinearity arises. A general rule is that if the VIF results are higher than ten, the 

multicollinearity is high (Kutner et al., 2004). More conservatively, a cutoff of five is also commonly used 

(Sheather, 2009). The “car” (Fox & Weisberg, 2019) package in R provides the “vif” function used to 

perform the tests on all the regressions. The results in Appendix 5 show that all the regressions lie well 

below the cutoffs proposed.  

7.11.3 Heteroscedasticity  

Heteroscedasticity is, as previously stated, an issue that will not cause the estimators to be unbiased. 

However, it will cause the standard errors to be biased, causing misleading p-values, which affects the 

interpretation of the results. It thus results in the model not being BLUE. There exist several tests to check 

for heteroscedasticity. The Breusch-Pagan Test for heteroscedasticity in linear models is the one used in this 

thesis. The test fits a linear regression model to the residual of a linear regression model. It rejects the test if 

the additional variables explain too much of the variance. A rejected test means that the regression exhibits 

heteroscedasticity (Breusch & Pagan, 1979). The test statistics used are Koenker’s studentized version 

(Koenker, 1981). The function used in R to perform the test is called “bptest” included in the lmtest (Zeileis 

& Torsten, 2002) package. 

The results found in Appendix 6 show that several of the regressions reject the model and therefore exhibits 

heteroscedasticity. Most of the regressions using US data reject the tests, while comparably fewer rejects it 

in the regressions using Scandinavian data.  

7.11.4 Autocorrelation 

Autocorrelation, also called serial correlation, in the residuals is another issue regarding the adequacy of the 

OLS model. If the error term contains autocorrelation, it will result in the OLS estimator not being BLUE, 

even though the OLS parameters remain unbiased. As the standard errors are biased, however, it will result 
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in misleading results. Several tests exist to test for autocorrelation, with one of the most common being the 

Breusch–Godfrey test. The test checks whether there is any serial correlation in the residuals up to the 

number of lags ordered. The Breusch–Godfrey test is a Lagrange multiplier test, and the null hypothesis is 

that there is no serial correlation. The test statistic used is the Chi-squared statistic. The package used in R 

is the same as for checking for heteroskedasticity, namely lmtest (Zeileis & Torsten, 2002), and the function 

used to perform the test is “bgtest”. As for the number of lags chosen, it is the same as for the dickey fuller 

test, with twenty and five respectively for data concerning the US and Scandinavia.  

Appendix 6 shows the results of the tests. Several of the regressions exhibits serial correlation. The result is 

similar to the bptest with most of the rejections stemming from the US regressions, as there is only one that 

is significant from the Scandinavian regressions.  

7.11.5 Heteroscedasticity and autocorrelation consistent standard errors 

As seen, several of the regressions contain heteroscedasticity and autocorrelation. Following this, the 

regressions will not be BLUE. The most common way to correct this is to use robust standard errors. As 

previously mentioned, Newey and West (1987) proposed a HAC covariance estimator that corrects for both 

heteroscedasticity and autocorrelation at the same time. In this thesis, the Newey and West covariance 

estimator with Bartlett kernel weights is used to achieve robust standard errors (Newey & West, 1994). Even 

though not all the regressions exhibit these errors, the Newey-West robust standard errors are used on all. 

The adjustment will only lead to a more conservative result if the models do not have autocorrelation or 

heteroscedasticity, as it will increase the standard errors of the coefficients. The sandwich (Zeileis, 2004) 

package in R makes it easy to employ the Newey-West HAC standard errors, with the function 

“Neweywest”. After all these corrections, the models are deemed ready for the forthcoming analysis. By 

making sure they are robust, the regressions give unbiased and consistent estimators, while also being 

BLUE.  
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8. RESULTS 

The main goal of this thesis is to answer whether socially responsible investing affected the risk-adjusted 

returns compared to conventional investing. To answer the hypothesizes, asset pricing models calculate the 

risk-adjusted returns from the portfolios created, and the alphas found shows whether the portfolio is over- 

or underperforming. For the result to be statistically significant, the p-value has to be less than 0.05. The 

asset pricing models also show the exposure of the individual portfolio to different factors. A brief discussion 

takes place after each model, before a more thorough discussion takes place in the next chapter. As the 

chapter discusses and presents several models, the focus lies on the constants, namely the alphas. 

8.1 The CAPM 

The first asset pricing model used to explain the returns is the CAPM. Jensen’s alpha, or simply, the alpha, 

will capture the over or underperforming of the portfolios relative to factors. As stated previously, the CAPM 

only includes one factor as the source for financial risk, namely the market factor denoted as the Mkt.RF in 

the regression outputs. 

Table 8-1 The US developed and domestic factors – long-term 

 Dependent variable: 

 Top10eik

on 

Top25eik

on 

Longshorteiko

n10 

Longshorteiko

n25 

Top10eik

on 

Top25eik

on 

Longshorteiko

n10 

Longshorteiko

n25 
 Developed factors Domestic factors 
 (1) (2) (3) (4) (5) (6) (7) (8) 

Mkt.RF 1.140*** 1.194*** -0.151*** -0.110*** 1.031*** 1.085*** -0.152*** -0.111*** 
 (0.030) (0.031) (0.025) (0.020) (0.017) (0.017) (0.023) (0.019) 

Constant 0.021*** 0.018** 0.0004 -0.002 0.011** 0.007 0.002 -0.001 

 (0.007) 

((5.565)) 

(0.007) 

((4.696)) 

(0.007) 

((0.095)) 

(0.006) 

((-0.533)) 

(0.005) 

((2.881)) 

(0.006) 

((1.861)) 

(0.007) 

((0.580)) 

(0.006) 

((0.179)) 

Observatio

ns 
3,270 3,270 3,270 3,270 3,270 3,270 3,270 3,270 

R2 0.772 0.778 0.090 0.085 0.940 0.955 0.135 0.130 

Adjusted 

R2 
0.772 0.778 0.089 0.085 0.940 0.955 0.135 0.130 

Note: The table contains the results from the CAPM model for the various portfolio's excess returns. In the parenthesis is 

the standard errors, and in the double parentheses is the annualized alpha. The first four dependant variables use developed 

factors, while the last four use domestic factors.                                                                                        *p<0.1; **p<0.05; ***p<0.01 
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The market factor is significant at the 0.01 level for all the portfolios tested with both domestic and 

developed factors using the CAPM. Both the top 10 and 25 percent ESG portfolios have positive alphas, 

using developed and domestic factors, with both the significance and performance being higher when 

applying developed factors. The long-short portfolios are marginally positive for the 10 percent one and 

marginally negative for the 25 percent. For the long-short portfolio, a positive alpha indicates that the high 

ESG portfolios perform better than the low scoring ESG portfolios and vice-versa for a negative alpha. Here 

the alphas are insignificant, meaning there is no statistically significant difference between the top and 

bottom. The adjusted R2 shows that the market factor explains most of the returns from the two long 

portfolios, with it being 0.955 for the top 25 percent portfolio. It is no surprise that the adjusted R2 is higher 

for the domestic factors, and the 25 percent portfolio gives a marginally higher score than the 10 percent 

portfolio.  

For the long-short portfolio, the market factor has a slightly different interpretation, as it now shows whether 

the top or bottom ESG portfolios are more sensitive to the market factor. As both the long-short portfolio's 

market factors are negative, it implies that the high scoring ESG portfolios are less sensitive to the market 

than the low scoring portfolios. 

Table 8-2: The US developed and domestic factors – short-term 

 Dependent variable: 

Devl. 

factors 

Top10eikon

short 

Top25eikon

short 

Longshorteikon

10short 

Longshorteikon

25short 

Top10bl

oom 

Top25bl

oom 

Longshort10

bloom 

Longshort25

bloom 
 (1) (2) (3) (4) (5) (6) (7) (8) 

Mkt.RF 1.095*** 1.118*** -0.027* -0.058*** 1.162*** 1.126*** -0.114*** -0.087*** 
 (0.029) (0.029) (0.015) (0.013) (0.024) (0.025) (0.019) (0.011) 

Constant 0.017** 0.011 0.014 0.011* 0.023*** 0.019*** 0.040*** 0.028*** 

 (0.008) 

((4.434)) 

(0.008) 

((2.925)) 

(0.008) 

((3.524)) 

(0.007) 

((2.816)) 

(0.008) 

((5.939)) 

(0.007) 

((4.998)) 

(0.013) 

((10.661)) 

(0.008) 

((7.268)) 

Observat

ions 
1,508 1,508 1,508 1,508 1,508 1,508 1,508 1,508 

R2 0.749 0.777 0.003 0.022 0.788 0.803 0.024 0.030 

Adjusted 

R2 
0.749 0.777 0.002 0.021 0.787 0.803 0.023 0.029 

Note: *p<0.1; **p<0.05; ***p<0.01 
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In the shorter period from 2014 to 2019, the market factor is significant for all except the long-short 10 

percent Eikon portfolio. When it comes to the portfolios created from Eikon, using the domestic factors 

yield no significant alphas at the five percent level, however, using developed factors, results in the top 10 

percent portfolio becoming significant. From Sustainalytics and Bloomberg, the alphas are significant and 

positive for all the portfolios using both domestic and developed factors, with the highest yielding a yearly 

outperformance of 10.704 percent. As this result is achieved by the top and bottom ten percent long-short 

Bloomberg portfolio, it also implies that a long-short portfolio would achieve a higher alpha than merely 

going long. All the portfolios result in positive alphas, whether they are significant or not. Using developed 

factors also yields higher positive alphas for the long portfolios, while remaining mostly the same for the 

long-short portfolios, which indicate that alphas increase for the low-scoring ESG portfolios as well. The 

adjusted R2 is high for the long portfolios, especially using domestic factors, with the portfolios from 

Bloomberg having the highest result. The long-short portfolios result in negative, mostly significant market 

factors, implying that the low-scoring ESG portfolios have a higher exposure to the market, as seen in the 

more extended period.  

 

 

 

 Dependent variable: 

Domestic 

factors 

Topeikon10

short 

Top25eikon

short 

Longshorteikon

10short 

Longshorteikon

25short 

Top10bl

oom 

Top25bl

oom 

Longshort10

bloom 

Longshort25

bloom 
 (1) (2) (3) (4) (5) (6) (7) (8) 

Mkt.RF 0.948*** 0.964*** -0.019 -0.053*** 1.008*** 0.977*** -0.080*** -0.063*** 
 (0.014) (0.011) (0.013) (0.011) (0.010) (0.009) (0.016) (0.011) 

Constant 0.007 0.001 0.014 0.012* 0.012** 0.009** 0.040*** 0.028*** 

 (0.007) 

((1.781)) 

(0.007) 

((0.297)) 

(0.008) 

((3.514)) 

(0.006) 

((2.967)) 

(0.006) 

((3.062)) 

(0.004) 

((2.228)) 

(0.013) 

((10.704)) 

(0.009) 

((7.309)) 

Observation

s 
1,508 1,508 1,508 1,508 1,508 1,508 1,508 1,508 

R2 0.882 0.909 0.002 0.028 0.931 0.951 0.019 0.024 

Adjusted R2 0.882 0.909 0.001 0.028 0.931 0.951 0.018 0.024 

Note: The table contains the results from the CAPM model for the various portfolio's excess returns. In the parenthesis is 

the standard errors, and in the double parentheses is the annualized alpha.                                  *p<0.1; **p<0.05; ***p<0.01 
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Table 8-3 Scandinavia developed and European factors – long-term 

 Dependent variable: 

 Topeikon Longshorteikon Topeikon Longshorteikon 
 Developed factors European factors 
 (1) (2) (3) (4) 

Mkt.RF 0.922*** -0.056 0.749*** -0.048 
 (0.084) (0.045) (0.076) (0.037) 

Constant 0.372 0.154 0.598* 0.141 

 (0.310) 

((4.553)) 

(0.213) 

((1.858)) 

(0.310) 

((7.421)) 

(0.213) 

((1.705)) 

Observations 155 155 155 155 

R2 0.616 0.009 0.590 0.010 

Adjusted R2 0.613 0.003 0.588 0.004 

Note: The table contains the results from the CAPM model for the various portfolio's excess returns. In the parenthesis is 

the standard errors, and in the double parentheses is the annualized alpha. The first two dependant variables use developed 

factors, while the last two use European factors                                                                           *p<0.1; **p<0.05; ***p<0.01 

 

For the Scandinavian portfolios, the market factor is significant for the long portfolio, using both developed 

and European factors. For the long-short portfolio, the market factors are again negative, as seen in the US 

portfolios, with the implication being the same. All the portfolios yield positive alphas even though none 

are significant, with the highest being an overperformance of 7.421 percent yearly for the long portfolio with 

European factors. Using developed factors results in a higher adjusted R2 than with the European, with the 

long portfolio having a score of 0.613.  

 

 

 

 

 

 

 

 



56 

 

Table 8-4 Scandinavia European and developed factors – short-term 

 Dependent variable: 

 Topeiko

n 

Topbloo

m 

Longshorteiko

n 

Longshortbloo

m 

Topeiko

n 

Topbloo

m 

Longshorteiko

n 

Longshortbloo

m 
 Developed factors European factors 
 (1) (2) (3) (4) (5) (6) (7) (8) 

Mkt.RF 0.720*** 0.711*** -0.053 0.049 0.605*** 0.615*** -0.100 0.016 
 (0.113) (0.105) (0.114) (0.104) (0.102) (0.094) (0.098) (0.079) 

Constant 0.295 0.309 0.329 -0.418** 0.549* 0.553** 0.331 -0.391** 

 (0.257) 

((3.603)) 

(0.225) 

((3.774)) 

(0.319) 

((4.016)) 

(0.188) 

((-4.899)) 

(0.296) 

((6.796)) 

(0.267) 

((6.847)) 

(0.308) 

((4.049)) 

(0.186) 

((-4.587)) 

Observation

s 
71 71 71 71 71 71 71 71 

R2 0.462 0.475 0.005 0.006 0.413 0.450 0.021 0.001 

Adjusted R2 0.454 0.467 -0.010 -0.008 0.405 0.442 0.007 -0.014 

Note: The table contains the results from the CAPM model for the various portfolio's excess returns. In the parenthesis is 

the standard errors, and in the double parentheses is the annualized alpha. The first four dependant variables use developed 

factors, while the last four use European factors.                                                                          *p<0.1; **p<0.05; ***p<0.01 

In the period from 2014 to 2019, the long portfolios from both Eikon and Bloomberg yield positive, although 

mostly insignificant, alphas and have significant market factors explaining parts of the returns. For the long-

short portfolios, the Bloomberg portfolio results in a significant negative alpha using both developed and 

European factors. The underperformance is of respectively -4.899 and -4.587 percent each year, indicating 

that the low-scoring ESG portfolios significantly outperform high scoring portfolios. The long-short 

portfolio from Eikon, in comparison, has a positive, insignificant alpha. For the first time, there is also a 

positive market factor for the long-short portfolio, which implies a higher exposure for the high ESG 

portfolio than the low-scoring portfolio. When it comes to explanatory power, the results are similar to the 

more extended period, with the market factor explains more of the return of the long Eikon portfolio using 

developed factors than when using European factors. However, the adjusted R2 is much lower for the shorter 

period, with the highest score being 0.454 compared to 0.613.  

8.1.1 Summary CAPM  

Most of the results of the tests performed yield a positive alpha, even though most of them were insignificant. 

In the instances where the long-short portfolios have a negative alpha, it indicates that the low scoring ESG 

stocks perform better than the high scoring ones. For the period from 2007 to 2019, the long portfolios 

consistently yield positive alphas both in the US and Scandinavia, even though for Scandinavia, only a few 
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of the alphas are significant. None of the long-short portfolios have significant alphas in this period, implying 

no significant difference between high scoring and low scoring ESG portfolios when it comes to alphas. For 

the US data, the domestic factors explain the portfolios returns better than the developed, as expected. For 

Scandinavian portfolios, the developed factors yield a higher adjusted R2, than from the European ones. This 

result was a bit surprising, given that Scandinavia is a more substantial part of the European factors than the 

developed. A reason for this might be that the performance of the Scandinavian stock in the sample depends 

more on international stock news and performance than the rest of Europe. As such, the developed factors 

better explain their return.  

In the period from 2014 to 2019, where both Bloomberg and Eikon give ESG scores, the results are a bit 

different. For both the US and Scandinavia, the Eikon portfolios give exclusively positive alphas, although 

only one is significant. Moreover, for the US portfolios, all the Bloomberg portfolios have significant alphas. 

As for the long-short Scandinavian Bloomberg portfolios, it results in negative alphas that are significant 

independent of whether the European or developed factors are employed. This result implies the opposite of 

the result from the more extended period that low-scoring ESG portfolios perform better than low-scoring 

portfolios. The Bloomberg long Scandinavian portfolio also results in a significant alpha. As with the results 

from the extended period, the domestic factors give the highest adjusted R2 for the US portfolios, and the 

developed factors give the highest for the Scandinavian portfolios.  

The market factor was almost exclusively negative for the long-short portfolios. As explained, this indicates 

higher sensitivity, or a higher beta, to the market for the bottom ESG portfolios. This result is consistent 

with a majority of research that finds that high scoring ESG companies have a lower cost of capital than low 

scoring ESG companies, which indicates a lower beta in the CAPM model (Clark et al., 2015). Research has 

also found that companies with lower ESG scores in developed markets, upon increasing their ESG rating, 

experience lower cost of capital, which further supports the results achieved in these models (Ashish, 2020). 

8.2 Fama-French three-factor model.  

Next up is to see if the Fama-French three-factor model can explain the returns of the portfolio better than 

the CAPM. It includes adding two new factors, the Small-Minus-BIG (SMB) and High-minus-low (HML). 

A positive SMB indicates a portfolio weighted towards small stocks, while a negative SMB indicates 

weighted towards large stocks. A positive HML is signaling a weight towards value stocks, while a negative 

HML signals a weight towards growth stocks.  
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Table 8-5 The US developed and domestic factors – long-term  

 Dependent variable: 

 Top10eik

on 

Top25eik

on 

Longshorteiko

n10 

Longshorteiko

n25 

Top10eik

on 

Top25eik

on 

Longshorteiko

n10 

Longshorteiko

n25 
 Developed factors Domestic factors 
 (1) (2) (3) (4) (5) (6) (7) (8) 

Mkt.RF 1.064*** 1.118*** -0.148*** -0.115*** 1.013*** 1.050*** -0.088*** -0.058*** 
 (0.031) (0.034) (0.025) (0.019) (0.014) (0.013) (0.015) (0.013) 

SMB -0.384*** -0.354*** -0.088** -0.096** 0.071*** 0.115*** -0.115*** -0.145*** 
 (0.046) (0.048) (0.043) (0.039) (0.017) (0.014) (0.020) (0.018) 

HML -0.103** -0.002 -0.304*** -0.212*** 0.070** 0.147*** -0.307*** -0.236*** 
 (0.047) (0.050) (0.044) (0.041) (0.028) (0.026) (0.031) (0.027) 

Constant 0.021*** 0.018** -0.002 -0.004 0.013** 0.010** -0.003 -0.005 

 (0.007) 

((5.320)) 

(0.007) 

((4.674)) 

(0.007) 

((-0.541)) 

(0.006) 

((-0.975)) 

(0.005) 

((3.239)) 

(0.005) 

((2.259)) 

(0.006) 

((-0.847)) 

(0.006) 

((-1.297)) 

Observatio

ns 
3,270 3,270 3,270 3,270 3,270 3,270 3,270 3,270 

R2 0.783 0.786 0.133 0.127 0.942 0.961 0.289 0.315 

Adjusted 

R2 
0.783 0.786 0.133 0.126 0.942 0.961 0.288 0.314 

Note: The table contains the results from the FF3 model for the various portfolio's excess returns. In the parenthesis is the 

standard errors, and in the double parentheses is the annualized alpha. The first four dependant variables use developed 

factors, while the last four use domestic factors.                                                                             *p<0.1; **p<0.05; ***p<0.01                                                                                                           

 

For the full period, using domestic factors results in all the factors being hugely significant. For the 

developed, all factors are significant except the HML for the top 25 Eikon portfolio. The signs of the SMB 

and HML factors are opposite for the long portfolios using developed and domestic factors, indicating 

reverse exposure depending on the factors used. The long portfolios still have positive alphas, and for the 

developed factors, the alphas remain close to the same as from the CAPM model. However, they have 

decreased a bit. Using domestic factors, both the long portfolios now have significant alphas, whereas only 

the top10eikon portfolio had it before. The alphas increased to 3.239 and 2.259 percent yearly 

overperformance, respectively. The long-short portfolios, all have negative alphas, although they are not 

significant. The market factor is still negative for the long-short portfolios. For the SMB and HML factor, 

the interpretation can be trickier, as they have opposite signs. Most of the factors show, however, that the 

low-scoring ESG portfolios are more exposed to the newly added factors. Explanatory power, shown by 
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adjusted R2, also increased by adding new factors, which means by adding the new factors, the model now 

explains more of the portfolio's return.  

Table 8-6 The US developed and domestic factors - short-term. 

 Dependent variable: 

Devl. 

factors 

Top10eikon

short 

Top25eikon

short 

Longshorteikon1

0short 

Longshorteikon2

5short 

Top10bl

oom 

Top25bl

oom 

Longshort10b

loom 

Longshort25b

loom 
 (1) (2) (3) (4) (5) (6) (7) (8) 

Mkt.RF 1.004*** 1.034*** -0.040*** -0.074*** 1.044*** 1.022*** -0.199*** -0.137*** 
 (0.027) (0.028) (0.015) (0.013) (0.018) (0.019) (0.024) (0.015) 

SMB -0.444*** -0.416*** -0.042 -0.071*** -0.558*** -0.496*** -0.376*** -0.208*** 
 (0.047) (0.045) (0.030) (0.023) (0.041) (0.038) (0.048) (0.031) 

HML -0.046 0.014 -0.228*** -0.113*** -0.282*** -0.198*** -0.428*** -0.358*** 
 (0.055) (0.054) (0.032) (0.021) (0.045) (0.042) (0.050) (0.028) 

Constant 0.016* 0.011 0.011 0.009 0.018** 0.016** 0.034*** 0.023*** 

 (0.009) 

((4.151)) 

(0.009) 

((2.871)) 

(0.008) 

((2.695)) 

(0.006) 

((2.396)) 

(0.009) 

((4.759)) 

(0.008) 

((4.147)) 

(0.012) 

((8.920)) 

(0.007) 

((5.885)) 

Observat

ions 
1,508 1,508 1,508 1,508 1,508 1,508 1,508 1,508 

R2 0.775 0.799 0.057 0.050 0.837 0.842 0.169 0.197 

Adjusted 

R2 
0.774 0.799 0.055 0.048 0.837 0.842 0.168 0.195 

Note: *p<0.1; **p<0.05; ***p<0.01 
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 Dependent variable: 

Domestic 

factors 

Top10eikon

short 

Top25eikon

short 

Longshorteikon1

0short 

Longshorteikon2

5short 

Top10bl

oom 

Top25bl

oom 

Longshort10b

loom 

Longshort25b

loom 
 (1) (2) (3) (4) (5) (6) (7) (8) 

Mkt.RF 0.953*** 0.970*** -0.024** -0.045*** 1.011*** 0.980*** -0.061*** -0.055*** 
 (0.010) (0.008) (0.011) (0.008) (0.011) (0.008) (0.015) (0.010) 

SMB 0.048** 0.083*** -0.084*** -0.151*** -0.018 0.009 -0.394*** -0.252*** 
 (0.019) (0.016) (0.018) (0.015) (0.015) (0.010) (0.027) (0.018) 

HML 0.150*** 0.209*** -0.192*** -0.110*** 0.007 0.059*** -0.294*** -0.254*** 
 (0.024) (0.020) (0.021) (0.016) (0.018) (0.013) (0.030) (0.018) 

Constant 0.010 0.005 0.010 0.008 0.012** 0.010** 0.031*** 0.021*** 

 (0.007) 

((2.469)) 

(0.006) 

((1.302)) 

(0.008) 

((2.539)) 

(0.006) 

((2.017)) 

(0.005) 

((3.014)) 

(0.004) 

((2.463)) 

(0.011) 

((8.042)) 

(0.007) 

((5.423)) 

Observat

ions 
1,508 1,508 1,508 1,508 1,508 1,508 1,508 1,508 

R2 0.891 0.926 0.095 0.144 0.932 0.953 0.249 0.282 

Adjusted 

R2 
0.891 0.926 0.093 0.143 0.931 0.953 0.247 0.281 

Note: The table contains the results from the FF3 model for the various portfolio's excess returns. In the parenthesis is the 

standard errors, and in the double parentheses is the annualized alpha.                                        *p<0.1; **p<0.05; ***p<0.01 

 

For the shorter data period, all the market factors are once more significant for all the portfolios when using 

both the domestic and developed factors. The SMB and HML factors, however, have a few instances where 

they are not, indicating that not all the portfolios have significant exposure to those factors. All the factors 

for the long-short portfolios are negative, and most are significant, similar to the lengthier period, indicating 

a significant statistical difference in exposure between top and bottom scoring portfolios. However, again 

the interpretation is not clear from merely that fact; as once more for the long portfolios, the domestic factors 

yield more positive exposure to the factors than the developed, like the more extended period. Most of the 

long-short portfolios do, however, show more exposure to the factors, although the exposure, for instance, 

might be positive for the top ESG portfolio and negative for the low-scoring portfolio.  

The Eikon portfolios alpha is still all positive, although now all are insignificant at the 0.05 level. 

Furthermore, the alpha of the long portfolios increased from the level of CAPM, while the alpha of the long-

short portfolios decreased. An explanation for this can be that the alphas for the low-scoring portfolios must 

have increased more by adding the new factors than for the top-scoring portfolios. For Bloomberg, this is 

the same, whereas all the alphas are still significant for both the long and long-short portfolios. The highest 
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alpha is the long-short 10 percent Bloomberg portfolio with a yearly overperformance of 8.042 percent when 

using domestic factors, and 8.920 percent using developed factors for the same portfolio. The adjusted R2 

has increased for all regressions indicating that the Fama-French model explains the returns better than the 

CAPM. There is one exception, namely the top 10 percent Bloomberg portfolio, which remains the same, 

as both the SMB and HML are insignificant. 

Table 8-7 Scandinavia European and developed factors – Long-term 

 Dependent variable: 

 Topeikon Longshorteikon Topeikon Longshorteikon 
 Developed factors Europe factors 
 (1) (2) (3) (4) 

Mkt.RF 0.908*** -0.052 0.771*** -0.041 
 (0.081) (0.047) (0.073) (0.048) 

SMB 0.386 -0.122 0.450 -0.260** 
 (0.303) (0.149) (0.281) (0.116) 

HML 0.086 -0.009 -0.067 -0.056 
 (0.190) (0.114) (0.119) (0.097) 

Constant 0.417 0.143 0.558* 0.139 

 (0.279) 

((5.121)) 

(0.211) 

((1.727)) 

(0.295) 

((6.911)) 

(0.210) 

((1.679)) 

Observations 155 155 155 155 

R2 0.627 0.014 0.616 0.044 

Adjusted R2 0.619 -0.006 0.608 0.025 

Note: The table contains the results from the FF3 model for the various portfolio's excess returns. In the parenthesis is the 

standard errors, and in the double parentheses is the annualized alpha. The first two dependant variables use developed 

factors, while the last two use European factors.                                                                            *p<0.1; **p<0.05; ***p<0.01 

 

For the Scandinavian portfolios from 2007 to 2019, the market factor is still significant for the long 

portfolios. The SMB and HML factors, however, are insignificant for all portfolios except the SMB factor 

being significant for the long-short portfolio using European factors. Except for this one portfolio, the rest 

show no exposure towards the new factors, and they do a poor job of explaining the returns of the portfolios. 

The alphas are all positive. However, they remain insignificant for all portfolios. For the long-short portfolio, 

there is no significant difference between high and low scoring ESG portfolios.  
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Table 8-8 Scandinavia European and developed factors – short-term 

 Dependent variable: 

 Topeiko

n 

Topbloo

m 

Longshorte

ikon 

Longshortbloo

m 
Topeikon Topbloom 

Longshorteik

on 

Longshort

bloom 
 Developed factors European factors 
 (1) (2) (3) (4) (5) (6) (7) (8) 

Mkt.RF 0.722*** 0.717*** -0.053 0.054 0.623*** 0.627*** -0.086 0.019 
 (0.100) (0.094) (0.116) (0.088) (0.096) (0.076) (0.095) (0.070) 

SMB -0.195 -0.537** -0.016 -0.425*** -0.247 -0.696*** -0.137 -0.518*** 
 (0.193) (0.209) (0.243) (0.156) (0.258) (0.155) (0.248) (0.170) 

HML 0.082 0.121 -0.117 0.086 -0.170 -0.113 -0.133 -0.035 
 (0.082) (0.123) (0.152) (0.159) (0.118) (0.145) (0.144) (0.122) 

Constant 0.288 0.255 0.289 -0.464*** 0.511* 0.582** 0.296 -0.351* 

 (0.278) 

((3.511)) 

(0.241) 

((3.104)) 

(0.315) 

((3.525)) 

(0.168) 

((-5.422)) 

(0.294) 

((6.305)) 

(0.261) 

((7.208)) 

(0.326) 

((3.604)) 

(0.193) 

((-4.131)) 

Observation

s 
71 71 71 71 71 71 71 71 

R2 0.470 0.527 0.013 0.091 0.433 0.552 0.037 0.147 

Adjusted R2 0.446 0.505 -0.032 0.050 0.408 0.532 -0.006 0.109 

Note: The table contains the results from the FF3 model for the various portfolio's excess returns. In the parenthesis is the 

standard errors, and in the double parentheses is the annualized alpha. The first four dependant variables use developed 

factors, while the last four use European factors.                                                                                 *p<0.1; **p<0.05; ***p<0.01 

 

For the shorter period from 2014 to 2019, the market factor is still significant for the long portfolios. In 

contrast, the new factor SMB is only statistically significant for the top Bloomberg portfolio using both 

developed and European factors, and the HML factor is not significant at all. For the long-short portfolios, 

there is only one instance where a factor is significant, with the SMB factor being significant for the long-

short Bloomberg portfolio. Adding the new factors thus did little to help explain the portfolio’s returns. The 

long portfolios still yield positive alphas. Still, only the top Bloomberg has a significant one, with a yearly 

overperformance of 7.208 percent when employing European factors. For the Bloomberg long-short 

portfolios, they still result in negative alphas. In contrast with the CAPM, only when using developed factors, 

it results in a significant underperformance of -5.422 percent yearly.  
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8.2.1 Summary Fama-French  

As the results from the CAPM regressions, the Fama-French three-factor model yields mostly positive 

alphas. The few instances of negative alphas once more present themselves in long-short portfolios, 

indicating a better performance of low scoring ESG stocks. For the period from 2007 to 2019, the results 

are similar to those from the CAPM. The long portfolios are resulting in positive alphas, and in the US, the 

long portfolio’s alphas are all significant, whereas the Scandinavian long portfolios have no significant 

alphas at all. The long-short portfolios result in negative alphas for the US data, while the Scandinavian 

result in positive alphas. All these alphas are insignificant. As with the results from the CAPM, the domestic 

factors yield the highest explanatory power for the US portfolios, and the developed for the Scandinavian 

portfolios.  

For the shorter period from 2014 to 2019, the US Bloomberg portfolios still yield positive and significant 

alphas. By adding the new factors, the results of the alphas are reduced, except the top 25 Bloomberg 

portfolio, which increased. Eikon still only yield positive alphas, although now none are statistically 

significant. The long-short Bloomberg Scandinavian portfolio still results in negative alphas, although only 

when using developed factors, it is significant. The adjusted R2 is now higher for the top 10 Bloomberg 

portfolio with European factors than for the developed factors, opposite from the CAPM model.  

As indicated by the descriptive statistics in Appendix 3, both the SMB and HML factors yield at times 

negative annual returns in the periods researched by this thesis. In the results above, the negative SMB and 

HML coefficients may thus signify the explanation of an increased expected return instead of decreased. 

Furthermore, since so many of the HML factors are negative or insignificant, these observations indicate 

that the vale premium explains little of the portfolio’s return, which is consistent with the widely held belief 

that value investing has lost its edge since the financial crisis (Lev & Srivastava, 2019).  

Similarly, several of the SMB factors also yield negative or insignificant results, implying that there are few 

size premiums, except for the US using domestic factors, where the SMB factor is positive and significant. 

In this instance, as the return of the SMB portfolio is negative, a size premium would indicate a lower 

expected return. These results are also consistent with findings that suggest that the size effect diminished 

after its discovery and that it lacks significance outside the US. Research has also shown that high scoring 

ESG ratings tend to accompany more valuable stocks, which also can help explain the negative SMB factors 

(Alquist et al., 2018; Fama & French, 2012; Morningstar, 2020).  
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8.3 Carhart four-factor model  

The last model used for explaining the different portfolio's return is the Carhart four-factor model. This 

model incorporates a fourth factor, namely, the momentum factor, to the existing three from the Fama-

French model. A positive WML signifies an exposure towards previous high performers and negative 

signifies exposure towards previous low performers. 

Table 8-9 The US developed and domestic factors – long-term 

 Dependent variable: 

 Top10eik

on 

Top25eik

on 

Longshorteiko

n10 

Longshorteiko

n25 

Top10eik

on 

Top25eik

on 

Longshorteiko

n10 

Longshorteiko

n25 
 Developed factors Domestic factors 
 (1) (2) (3) (4) (5) (6) (7) (8) 

Mkt.RF 1.045*** 1.094*** -0.125*** -0.095*** 1.003*** 1.037*** -0.076*** -0.047*** 
 (0.029) (0.033) (0.018) (0.016) (0.013) (0.011) (0.013) (0.012) 

SMB -0.370*** -0.338*** -0.103** -0.109*** 0.068*** 0.111*** -0.111*** -0.141*** 
 (0.047) (0.050) (0.041) (0.036) (0.017) (0.014) (0.023) (0.019) 

HML -0.188*** -0.108** -0.202*** -0.125*** 0.017 0.079*** -0.248*** -0.181*** 
 (0.042) (0.048) (0.034) (0.037) (0.027) (0.029) (0.023) (0.025) 

WML -0.123*** -0.153*** 0.146*** 0.125*** -0.069*** -0.089*** 0.077*** 0.071*** 
 (0.042) (0.052) (0.025) (0.022) (0.016) (0.019) (0.017) (0.015) 

Constant 0.022*** 0.020*** -0.004 -0.006 0.013** 0.011** -0.004 -0.006 

 (0.007) 

((5.805)) 

(0.007) 

((5.275)) 

(0.007) 

((-1.084)) 

(0.006) 

((-1.439)) 

(0.005) 

((3.324)) 

(0.005) 

((2.701)) 

(0.007) 

((-0.938)) 

(0.006) 

((-1.381)) 

Observatio

ns 
3,270 3,270 3,270 3,270 3,270 3,270 3,270 3,270 

R2 0.786 0.790 0.159 0.161 0.943 0.964 0.303 0.337 

Adjusted 

R2 
0.785 0.789 0.158 0.160 0.943 0.963 0.302 0.336 

Note: The table contains the results from the Carhart model for the various portfolio's excess returns. In the parenthesis is 

the standard errors, and in the double parentheses is the annualized alpha. The first four dependant variables use developed 

factors, while the last four use domestic factors.                                                                            *p<0.1; **p<0.05; ***p<0.01 

 

For the full period, the US portfolios, using developed factors, result in all the four factors being significant. 

When using domestic factors, except the insignificant HML factor for the top 10 portfolio, all factors are 

significant at the 0.01 level. The WML factor is significant for all portfolios, even though it is negative for 

the long portfolios. For the long-short portfolio, which has a positive WML, it indicates that the low-scoring 

ESG portfolios have an even more negative WML factor. When it comes to the significance of the alphas, 
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nothing has changed from the three-factor model. The long portfolio's alphas, which still are significant, 

have increased their alpha slightly, and the insignificant long-short portfolios alpha has been reduced, again 

signifying that the low-scoring portfolios have increased their alpha more comparably. By adding the WML 

factor, the explanatory power, shown by adjusted R2, has increased for all the models, with the highest being 

0.963 for the top 25 eikon portfolio using domestic factors. 

Table 8-10 The US developed and domestic factors – short-term 

 Dependent variable: 

Devl. 

factors 

Top10eikon

short 

Top25eikon

short 

Longshorteikon1

0short 

Longshorteikon2

5short 

Top10bl

oom 

Top25bl

oom 

Longshort10b

loom 

Longshort25b

loom 
 (1) (2) (3) (4) (5) (6) (7) (8) 

Mkt.RF 0.990*** 1.017*** -0.038** -0.071*** 1.031*** 1.013*** -0.174*** -0.116*** 
 (0.026) (0.026) (0.015) (0.013) (0.017) (0.019) (0.025) (0.015) 

SMB -0.453*** -0.428*** -0.040 -0.069*** -0.566*** -0.502*** -0.360*** -0.194*** 
 (0.045) (0.042) (0.031) (0.023) (0.038) (0.036) (0.047) (0.029) 

HML -0.138*** -0.100** -0.212*** -0.088*** -0.363*** -0.257*** -0.267*** -0.224*** 
 (0.043) (0.041) (0.037) (0.030) (0.039) (0.035) (0.052) (0.031) 

WML -0.113*** -0.141*** 0.020 0.031 -0.101*** -0.072** 0.200*** 0.166*** 
 (0.039) (0.040) (0.027) (0.026) (0.029) (0.030) (0.036) (0.023) 

Constant 0.017* 
 0.012 0.010 0.009 0.019** 0.017** 0.032*** 0.021*** 

 (0.009) 

((4.371)) 

(0.009) 

((3.143)) 

(0.008) 

((2.658)) 

(0.007) 

((2.337)) 

(0.008) 

((4.957)) 

(0.008) 

((4.288)) 

(0.011) 

((8.514)) 

(0.007) 

(5.557)) 

Observat

ions 
1,508 1,508 1,508 1,508 1,508 1,508 1,508 1,508 

R2 0.778 0.804 0.057 0.052 0.840 0.844 0.196 0.236 

Adjusted 

R2 
0.777 0.803 0.055 0.050 0.839 0.843 0.194 0.234 

Note: *p<0.1; **p<0.05; ***p<0.01 
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 Dependent variable: 

Domestic 

factors 

Top10eikon

short 

Top25eikon

short 

Longshorteikon1

0short 

Longshorteikon2

5short 

Top10bl

oom 

Top25bl

oom 

Longshort10b

loom 

Longshort25b

loom 
 (1) (2) (3) (4) (5) (6) (7) (8) 

Mkt.RF 0.947*** 0.963*** -0.022** -0.045*** 1.007*** 0.977*** -0.050*** -0.045*** 
 (0.010) (0.007) (0.011) (0.009) (0.010) (0.007) (0.014) (0.009) 

SMB 0.022 0.050*** -0.079*** -0.149*** -0.035** -0.005 -0.343*** -0.208*** 
 (0.017) (0.014) (0.018) (0.015) (0.014) (0.010) (0.028) (0.018) 

HML 0.086*** 0.130*** -0.180*** -0.105*** -0.032* 0.024* -0.170*** -0.148*** 
 (0.021) (0.016) (0.025) (0.019) (0.017) (0.013) (0.032) (0.019) 

WML -0.092*** -0.114*** 0.017 0.008 -0.056*** -0.050*** 0.177*** 0.152*** 
 (0.015) (0.011) (0.019) (0.014) (0.014) (0.010) (0.022) (0.014) 

Constant 0.010 0.006 0.010 0.008 0.012** 0.010** 0.030*** 0.020*** 

 (0.007) 

((2.587)) 

(0.006) 

((1.446)) 

(0.008) 

((2.517)) 

(0.006) 

((2.007)) 

(0.005) 

((3.087)) 

(0.004) 

((2.527)) 

(0.011) 

((7.803)) 

(0.007) 

((5.223)) 

Observat

ions 
1,508 1,508 1,508 1,508 1,508 1,508 1,508 1,508 

R2 0.896 0.934 0.096 0.145 0.933 0.954 0.302 0.365 

Adjusted 

R2 
0.896 0.933 0.093 0.142 0.933 0.954 0.300 0.363 

Note: The table contains the results from the Carhart model for the various portfolio's excess returns. In the parenthesis is 

the standard errors, and in the double parentheses is the annualized alpha.                                 *p<0.1; **p<0.05; ***p<0.01 

  

For the shorter data period, the market factor is again significant when it comes to explaining the returns of 

the portfolios. The SMB and HML factors again have instances where they are not significant. For the WML 

factor, there are two portfolios where it is not significant, which is for the long-short10 and long-short25 

Eikon portfolios, indicating no significant difference between high or low scoring ESG portfolios. Again, 

the WML is negative for the long portfolios. The Eikon portfolios still all have positive alphas, although 

none are significant. For the Bloomberg portfolios, they all produce significant positive alphas. The long 

Bloomberg portfolio’s alpha increases with the addition of the WML factor when using domestic factors. 

In contrast, the alpha of the long-short portfolio is lower than their alphas from the three-factor model. When 

using developed factors, the alpha remains the same for the long portfolios, while the alpha of the long-short 

portfolio decreases. The long-short 10 percent Bloomberg portfolio still yields the highest alpha, with 8.514 

percent using developed factors and 7.803 percent using domestic factors. The explanatory power has 
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increased for all the Bloomberg portfolios, together with the long portfolios from Eikon, indicating that the 

WML factor helps explain more of the returns of the portfolios.  

Table 8-11 Scandinavia European and developed factors - long-term 

 Dependent variable: 

 Topeikon Longshorteikon Topeikon Longshorteikon 
 Developed factors Europe factors 
 (1) (2) (3) (4) 

Mkt.RF 0.840*** -0.044 0.723*** -0.036 
 (0.124) (0.050) (0.086) (0.052) 

SMB 0.358* -0.118 0.420* -0.257** 
 (0.201) (0.142) (0.228) (0.116) 

HML -0.137 0.019 -0.222 -0.041 
 (0.300) (0.126) (0.159) (0.100) 

WML -0.291** 0.037 -0.242** 0.024 
 (0.130) (0.055) (0.123) (0.051) 

Constant 0.508 0.131 0.726** 0.122 

 (0.319) 

((6.263)) 

(0.212) 

((1.587)) 

(0.318) 

((9.068)) 

(0.208) 

((1.480)) 

Observations 155 155 155 155 

R2 0.653 0.015 0.636 0.045 

Adjusted R2 0.644 -0.011 0.626 0.019 

Note: The table contains the results from the Carhart model for the various portfolio's excess returns. In the parenthesis is 

the standard errors, and in the double parentheses is the annualized alpha. The first two dependant variables use developed 

factors, while the last two use European factors.                                                                            *p<0.1; **p<0.05; ***p<0.01 

 

For the Scandinavian portfolios from 2007 to 2019, the market factor is still significant, as they were for 

both the CAPM and the three-factor model. The SMB factor is still only significant for the long-short 

portfolio with European factors. For the WML factor, it is significant for the top Eikon portfolio using 

developed factors at the 0.05 level and is negative, consistent with the results from the US. The rest of the 

portfolios show no significant exposure to the new factor. As for the alphas, they all remain positive, and 

for the first time, there is one significant alpha—the top Eikon portfolio, with a yearly overperformance of 

9.068 percent. There is no significant difference between the high and low-scoring ESG portfolios for this 

period. The adjusted R2 has increased for the top Eikon portfolio using both developed and European factors. 
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Table 8-12 Scandinavia European and developed factors – short-term 

 Dependent variable: 

 Topeiko

n 

Topbloo

m 

Longshorteiko

n 

Longshortbloo

m 

Topeiko

n 

Topbloo

m 

Longshorteiko

n 

Longshortbloo

m 
 Developed factors European factors 
 (1) (2) (3) (4) (5) (6) (7) (8) 

Mkt.RF 0.695*** 0.682*** -0.016 0.049 0.570*** 0.555*** -0.031 0.017 
 (0.113) (0.108) (0.123) (0.089) (0.094) (0.078) (0.096) (0.071) 

SMB -0.184 -0.523** -0.031 -0.424*** -0.201 -0.633*** -0.186 -0.516*** 
 (0.193) (0.208) (0.256) (0.161) (0.270) (0.153) (0.251) (0.168) 

HML 0.004 0.017 -0.005 0.073 -0.277** -0.260** -0.020 -0.039 
 (0.173) (0.175) (0.166) (0.177) (0.125) (0.127) (0.118) (0.126) 

WML -0.093 -0.123 0.133 -0.016 -0.232** -0.317*** 0.245 -0.010 
 (0.156) (0.159) (0.212) (0.146) (0.097) (0.100) (0.151) (0.105) 

Constant 0.311 0.285 0.256 -0.460** 0.643** 0.763*** 0.155 -0.345 

 (0.273) 

((3.794)) 

(0.243) 

((3.477)) 

(0.318) 

((3.121)) 

(0.190) 

((-5.377)) 

(0.277) 

((7.998)) 

(0.287) 

((9.550)) 

(0.334) 

((1.881)) 

(0.236) 

((-4.063)) 

Observation

s 
71 71 71 71 71 71 71 71 

R2 0.472 0.531 0.021 0.091 0.452 0.590 0.077 0.147 

Adjusted R2 0.440 0.502 -0.038 0.036 0.419 0.565 0.021 0.096 

Note: The table contains the results from the Carhart model for the various portfolio's excess returns. In the parenthesis is 

the standard errors, and in the double parentheses is the annualized alpha. The first four dependant variables use developed 

factors, while the last four use European factors.                                                                           *p<0.1; **p<0.05; ***p<0.01 

 

In the shorter period from 2014 to 2019, the market factor is still significant for the long portfolios. The 

SMB factor is still significant for a few portfolios, and the HML factor is now also significant for two 

portfolios. For the WML factor, it is significant for the same two portfolios as HML. These portfolios are 

also the only ones where the WML is significant for the Scandinavian portfolios, indicating that the rest of 

the portfolios have no significant exposure to this factor. Like the preceding models, the long portfolios still 

yield positive alphas. The Eikon portfolios now, for the first time, produce a single significant alpha. For the 

Bloomberg long-short portfolio, they are similar in results as the Fama-French model. However, the negative 

alphas have decreased, indicating again that the low-scoring ESG portfolios alpha has had a lower increase. 

When it comes to explanatory power, for the Bloomberg portfolios, the European factors yield a higher 

adjusted R2, while for the Eikon portfolios, it is the opposite. The total adjusted R2 decreased for all the 
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portfolios using developed factors when adding the WML factor, while three out of four increased using 

European factors.  

8.3.1 Summary Carhart  

As with the two previous models, the results achieved by using the Carhart four-factor model is 

overwhelmingly positive alphas. The few instances of negative alphas still present themselves in the long-

short portfolios, with the interpretation being the same as before. For the period from 2007 to 2019, the 

results are similar to previous models in that the US long portfolios all yield significant alphas. Using the 

Carhart model and European factors also result in a significant Scandinavian long portfolio, which is a first. 

As seen previously, the long-short portfolios result in an insignificant negative alpha. The domestic factor 

again gives the highest adjusted R2 for the US portfolios, while the developed gives the highest for the 

Scandinavian.  

For the shorter period from 2014 to 2019, the US portfolios, as with the two previous models, yield positive 

and significant alphas. For the US portfolios, the new momentum factor was significant for all portfolios 

except for the two long-short Eikon portfolios. The Eikon portfolios still yield positive alphas, and opposite 

the previous models, one significant alpha. The long-short Bloomberg Scandinavian portfolio still results in 

negative alphas, albeit, using the Carhart model, the alpha is only significant for the portfolio when using 

developed factors. While the Eikon portfolios mainly have a higher adjusted R2 from the developed factors, 

the Bloomberg portfolios achieve a higher score with European factors. For the US, domestic gives the 

highest adjusted R2.  

By reviewing the models, the momentum factor is significant in most cases, indicating that it is a substantial 

factor in helping explain the returns of the portfolios, shown by the increases in adjusted R2. It is interesting, 

however, that the WML is consequently negative for the long portfolios. A negative WML indicates that the 

exposure is to “losing” stocks. As the WML factor has positive annual returns, it leads to a decrease in the 

expected return of the portfolios, which can explain why certain alphas increased after adding this factor.   
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9. DISCUSSION:  

This section discusses the most prominent findings from the results in the last chapter and will look at the 

results in the context of previous studies. Furthermore, this section will seek to give answers to the research 

question by answering several sub-questions, leading to a conclusion. First, the table below shows the 

number of alphas resulting from the previous models, to give the reader a more accessible summary of the 

results. 

  

 

 

Developeds US factors

Insignificant Negative Positive Insignificant Negative Positive

CAPM 2 2 CAPM 3 1

FF3 2 2 Long-term FF3 2 2 Long-term

Carhart 2 2 Carhart 2 2

CAPM 3 1 CAPM 4

FF3 4 Short term FF3 4 Short term

Carhart 4 Carhart 4

Total 17 0 7 Total 19 0 5

Developed European factors

Insignificant Negative Positive Insignificant Negative Positive

CAPM 2 CAPM 2

FF3 2 Long-term FF3 2 Long-term

Carhart 2 Carhart 1 1

CAPM 2 CAPM 2

FF3 2 Short term FF3 2 Short term

Carhart 2 Carhart 1 1

Total 12 0 0 Total 10 0 2

Scandinavia 

The United States

Eikon  - Number of alphas

Developed US factors

Insignificant Negative Positive Insignificant Negative Positive

CAPM 4 CAPM 4

FF3 4 Short-term FF3 4 Short-term

Carhart 4 Carhart 4

Total 0 0 12 Total 0 0 12

Developed European factors

Insignificant Negative Positive Insignificant Negative Positive

CAPM 1 1 CAPM 1 1

FF3 1 1 Short-term FF3 1 1 Short-term

Carhart 1 1 Carhart 1 1

Total 3 3 0 Total 2 1 3

Bloomberg - Number of alphas

The United States

Scandinavia 



71 

 

9.1 Analysis of the results 

As seen by the tables above, the positive alphas far outnumber the negative. There were also plenty of 

insignificant alphas. However, these were also mainly positive. When it comes to both positive, negative, 

and insignificant alphas, the results depend on both country and ESG score providers. These results give an 

inclination that a high ESG score leads to higher returns. As the results are from different periods with 

different ESG providers and different factors used, it is difficult to come up with a unison conclusion at this 

point. It requires a more comprehensive discussion of each of the factors affecting the result.  

9.1.1 Difference between the periods.  

The thesis looks at two time periods. The most extended period included data from 2007 to 2019, which 

allowed it to include several different stages of economic sentiment. It includes data from the financial crisis, 

to the oil price crash in 2014 and a bull market lasting from 2010 to 2019. Eikon is also the only provider 

for this period, as explained earlier. For the data concerning the US, the long portfolios resulted in positive, 

mainly significant alphas. When it comes to the insignificant portfolios, however, it results in negative 

alphas. These insignificant portfolios are long-short portfolios, which means that a portfolio of low scoring 

companies performs better than a high scoring portfolio. This result could indicate that low scoring 

companies achieve a higher return in the absence of constrained investors. Investor’s preference for firms 

with high ESG scores can also lead them to require higher returns to hold low ESG scoring companies 

(Ciciretti et al., 2019; Hong & Kacperczyk, 2009). As these negative portfolios are insignificant, it is difficult 

to conclude anything. For Scandinavia, there is only one instance of a significant alpha, while the rest results 

in insignificant alphas, making it harder to conclude. All the alphas in this period from Scandinavia were, 

although insignificant, positive. 

For the shorter time-period, the results are different when it comes to the US Eikon portfolios. Almost all 

are insignificant, although the alphas remain positive. The size of the alpha, for example, using the Carhart 

model, changed from 6.263 percent yearly using developed factors long term, to 3.794 percent for the top10 

Eikon portfolio, indicating lower alphas for the shorter period. Similar reductions in alpha appear in the 

other asset pricing models, and when using domestic factors. When it comes to the Bloomberg portfolios, 

they result in purely positive alphas, which are also significant. Here the long-short portfolios are also 

positive, actually achieving the highest alpha, indicating the opposite of the long-short portfolios from the 

2007 to 2019 period. It is difficult to compare results from different ESG providers, as discussed next up, as 

there are no Bloomberg portfolios for the full duration. 
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The Scandinavian portfolios result in almost exclusively insignificant alphas from the Eikon portfolios, 

similar to the extended period. Consistent with the results from the US, here as well did the alphas face a 

reduction between the periods. From Bloomberg, it resulted in more significant results, with both the long 

portfolio and long-short portfolio being significant. The long portfolio resulted in a positive alpha, while 

long-short resulted in negative. As the long-short portfolios here, opposite of the more extended period, are 

significant, the low-scoring ESG providers yield a significantly higher return than the long portfolios. 

Particular industries, known to be in the sin market, such as tobacco and gambling, often yield higher returns, 

for reasons mentioned above (Hong & Kacperczyk, 2009). By reviewing the industries of the companies 

involved in the Bloomberg Scandinavia low-ESG portfolio, there is one company that fits this sin 

description, namely Swedish Match. This company has done remarkably well in the first quarter of 2020, in 

a period where the COVID-19 virus has dramatically affected the stock market, and in the last few years, 

when it comes to the stock price. In such regards, it fits well with the theory from Hong & Kacperczyk 

(2009). It has, however, only been in the low ESG portfolio for one year, and its impact is thus rather low, 

and cannot explain the reasons for this outperformance alone. When it comes to the ESG score of Swedish 

Match, it would not be a part of either Eikon nor Bloomberg's US low-scoring portfolios, which exemplifies 

the problem related to the few companies included in the portfolios for Scandinavia.  

It is not possible to conclude the difference between periods, as the results might just as well stem from 

differences in ESG score providers, factors used, and markets. The Eikon portfolios achieve lower alphas 

for the period between 2014 to 2019. Bloomberg's alpha, however, yields higher results and has only data 

for this period. The other differences, therefore, requires a discussion before a conclusion can take place. 

Worth noting is that both periods are rather short when it comes to quantitative research, and as such, the 

results are less robust. 

9.1.2 Difference between ESG providers  

It is not only differences between the length of the periods which affect the results. As mentioned, the 

individual ESG rating agencies each have their methods for calculating ESG scores, resulting in a low 

correlation between different providers (Berg et al., 2019). The point of including both was precisely related 

to this fact. As Bloomberg only had data from 2014, it was unfortunately not possible to compare the results 

for the full extended dataset. For the shorter period, Eikon only gives positive, although insignificant results, 

which is consistent with some previous research (e.g., Friede et al., 2015). Bloomberg, however, yields 

consistently significant positive results for the US portfolios. This result is in stark contrast with the 
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portfolios from Eikon. Bloomberg’s results moreover correspond well with Hvidkjær (2017), who finds 

evidence that returns have been high for high-scoring ESG companies in the period from 2012 to 2017. 

When it comes to purely the size of the alphas, the differences between the providers were not as apparent. 

However, here as well, there are notable variances. 

For the Scandinavian firms, which were mainly insignificant between 2007 and 2019 with only Eikon 

providing data, the shorter period, with Bloomberg present, added more exciting results. The portfolios 

stemming from Eikon still mostly yield insignificant alphas. Bloomberg, in contrast, achieves significant 

alphas for several of their portfolios, similar to the US portfolios. The differences in alpha are also substantial 

between these providers when it comes to Scandinavia. 

As stated previously, even though Eikon does not provide many significant results, the alphas for the US 

short period are all positive, which is the same as Bloomberg’s significant portfolios. For Scandinavia, they 

also provide positive alphas, whereas the long-short portfolios of Bloomberg are negative. It does seem, 

however, that there is a clear difference between the results when it comes to which ESG provers chosen. It 

thus seems clear that the issue about noisy information related to ESG score providers, presented by Berg et 

al. (2019), is of considerable importance for financial analysts and investors alike.  

9.1.3 Difference between domestic and international factors. 

A third subject that affects the results is which factors are used when calculating the models. One of the 

goals of the thesis was to see the effects of applying an international approach to the different asset pricing 

models. International finance theory, as previously mentioned, states that in a global economy, where 

individuals all over the world can purchase stocks, investors should use global factors (Sercu, 2009).  

When looking at the US, the developed and domestic factors give quite a similar result in that there is the 

same number of positive alphas. However, when it comes to the long portfolios, the developed factors 

achieve a higher return. For the long-short portfolios, there is almost no difference between developed and 

domestic factors. These results indicate that domestic US stock exchanges have had a higher return than the 

developed market index, which is confirmed by looking at the descriptive statistics in table 7-4. The adjusted 

R2 is higher when using domestic factors, as expected, as it only considers the US. This result is consistent 

with previous research that states that when looking only at a single country, domestic factors are better 

(Fama & French, 2012). 
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For Scandinavia, the European factor is, as stated, working as the proxy for the domestic factor. Here the 

two factors are quite similar in result, which perhaps is unsurprising considering how large portion the 

European factors are in the developed factors (see Appendix 2). There are some differences in the 

significance of a few alphas. However, the sign of the alpha remains the same. The alphas yield a higher 

result for the European factors than the developed, which signifies that the European market index has 

performed worse than the developed, as seen in the descriptive statistics. An example from using the Carhart 

model with developed factors, the Scandinavian Bloomberg long portfolios yield an insignificant alpha of 

3.477 percent yearly. In comparison, the European factors result in a significant alpha of 9.550 percent. For 

the US Top 10 Bloomberg portfolio using developed factors result in a significant alpha of 4.957 percent 

while the domestic results in 3.087 percent. 

When it comes to the adjusted R2, the results depend on the model used, and the European factors are often 

giving lower explanatory power. This fact is a bit surprising given that the Scandinavian countries are a 

more substantial part of the European factors than the developed. Ideally, the thesis should have employed 

Scandinavian factors, as the explanatory power of both the developed and European is low in comparison 

to the US. In conclusion, although certain alphas lost its significance, the implication of the results does not 

alter much depending on which factors used. Nevertheless, the size of the alphas is massively different based 

on the factors used, so it certainly matters.  

9.1.4 Difference between countries  

The empirical case for this thesis is the US and Scandinavian markets. A sub-question is also whether there 

is a difference between these two markets. The initial most significant difference, as discussed, is the 

difference in available data, resulting in few companies included in the portfolios for Scandinavia. Eikon 

portfolios naturally suffer from the same problem. For the long-short portfolios in Scandinavia, there is also 

the issue with the low-scoring ESG portfolios, in which the ESG scores are not that that low.  

When it comes to the actual results, Eikon does not yield many significant alphas for Scandinavia. For the 

full dataset between 2007 and 2019, the highest alpha, and the only significant one for Scandinavia using 

the Carhart model, was a yearly overperformance of 9.068 percent. For the US, the highest return using 

Carhart resulted in a yearly alpha of 5.805 percent, in the same period. When using the same factor, the 

Scandinavian long portfolio with developed factors, which was significant at the 0.1 level, it has a yearly 

alpha of 6.263 percent. As discussed, which factors used makes a difference. Thus, the results do not seem 

to differ too much. 
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For the shorter period, Eikon yields insignificant portfolios for both Scandinavia and the US. When it comes 

to the result, the top 25 Eikon portfolio using the Carhart model result in insignificant alphas of 3.794 and 

3.143 percent from Scandinavia and the US, using developed factors, respectively. When it comes to the 

other models, the results are similar. For Bloomberg portfolios, the results differ more between the countries. 

The long-short portfolios achieve the highest alpha for the US, while for Scandinavia, these alphas are 

negative. When looking at the top 25 Bloomberg portfolios, using the same developed factor and model, the 

alphas result in 3.477 and 4.288 percent for Scandinavia and the US, respectively. 

To conclude, even though the data is substantially less for the Scandinavian portfolios, the alphas do not 

drastically vary between the different markets. This conclusion is especially noticeable for the Eikon 

portfolios, while less so for the Bloomberg portfolios. As such, there is indeed a difference between the 

markets; however, not as high as perhaps expected. It is important to remember that the results concerning 

Scandinavia have less statistical power, as the returns are easily affected by single stocks, given how few 

companies make up the portfolios. This fact also makes it harder to conclude when it comes to the 

Scandinavian market, given the few significant portfolios in the extended period. 

9.2 Concluding discussions 

After discussing the individual factors affecting the results achieved by the different models, it is clear that 

for the US market, the portfolios generated using both Eikon and Bloomberg results in overwhelmingly 

positive alphas independent of factors used and which period. For Scandinavia, it is tougher to conclude, as 

there are far less significant portfolios and available data overall. There were a few negative significant 

alphas found in the Scandinavian portfolios. However, these were all long-short portfolios, indicating that 

low scoring ESG stocks perform even better. Most of the portfolios, significant or not, do nonetheless show 

a positive alpha, concluding that here as well, the portfolios created overperform compared to the market. 

The result that portfolios comprising of stocks based on ESG score outperform the market, which as stated 

is in this thesis defined as conventional investing, is not unique and consistent with previous research (e.g., 

Clark et al., 2015; Edmans, 2011; Hvidkjær, 2017; Kempf & Osthoff, 2007).  

There can be several explanations for this result, such as the increased focus on the firm's environmental 

responsibility, the importance of proper governance, employer satisfaction, and lower cost of capital caused 

by the decreased risk (Clark et al., 2015; Edmans, 2011). It also indicates the importance of considering all 

stakeholders as proposed by the stakeholder theory in opposition to the shareholder theory.  
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The ESG efficient frontier described by Pedersen et al. (2019) could help explain the positive alphas found 

in this thesis by arguing that unaware ESG investors attain a tangency portfolio below the maximum. 

Pedersen et al. (2019) further argue that by shorting low scoring ESG companies, instead of screening them 

away, the total ESG score and returns can increase. In the results from the US Bloomberg portfolios, the 

long-short portfolios even achieve the highest alpha, proving that allowing to short can increase the alpha 

while increasing the ESG score. This result is also consistent with research from Kempf & Osthoff (2007), 

which found that a long-short strategy yield abnormal returns.  
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10. CONCLUSION & FURTHER RESEARCH 

10.1 Conclusion 

The primary purpose of this thesis was to identify how socially responsible investing affects the risk-adjusted 

returns compared to conventional investing, with the empirical case being the US and Scandinavia. Based 

on several quantitative analysis of high and high minus low-scoring ESG portfolios, the thesis finds that 

high scoring ESG firms outperform conventional investing when it comes to risk-adjusted returns in both 

the US and Scandinavia.  

The definition used for socially responsible investing stems from the Global Sustainable Investment 

Alliance, and they define it as investments that consider the ESG factors.  

The thesis looked at two time periods, both to see whether it affected the financial performance and to allow 

the thesis to include two ESG score providers – Eikon (Asset4) and Bloomberg (Sustainalytics), as only 

Eikon had data for the full period. Regarding this issue, the thesis finds no coherent conclusion, as even 

though Eikon achieved lower alphas for the shorter period, Bloomberg far outperformed Eikon’s previous 

results. When it comes to the question regarding different ESG providers, the thesis concludes that it affects 

the risk-adjusted returns achieved, as seen by the differences in alphas generated by the two providers, 

leading to a noisier process for potential investors. The thesis further uses both domestic and global factors 

in the asset pricing models to see whether this affects the result. The conclusion here is that which factor 

used does not appear to affect the implication of the results, as the alphas remain mostly positive. However, 

it does affect the size of the alphas and explanatory power. 

The empirical case for this thesis was both the US and Scandinavia. When it comes to the data available, the 

US far outperformed Scandinavia. The size of the alphas, when using the same factors, did not differ 

dramatically, and both yielded far more positive alphas than negative. However, only a few alphas were 

significant for Scandinavia, while far more were for the US, making it hard to conclude about difference 

given the lack of statistical power for the Scandinavian results.  

The inclusion of the long-short portfolio aimed to answer both if using this investment strategy increased 

the size of the alpha and whether high-scoring ESG portfolios perform better than low-scoring portfolios. 

For the US, regarding the shorter period, the answer is clear, with the Bloomberg long-short portfolios 

yielding the highest alpha of them all. For the US in the more extended period and Scandinavia, there are 

both instances of negative long-short portfolios, making it more difficult to conclude overall.  
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Asset pricing models were used to answer the hypothesizes, which were based on previous research and 

theory, to yield the results needed to answer the research questions. These asset pricing models were the 

CAPM, the Fama-French three-factor model, and the Carhart four-factor model, which are models 

commonly used in previous research, which this thesis builds upon.  

This thesis contributes to previous research by including Scandinavia as a focus and by using two ESG 

providers for both markets. Using two providers, it allowed for more robust results, and the thesis could 

study two periods while also looking at whether different providers affected the results. Furthermore, the 

thesis updates many of the previous studies to a period where ESG investing has skyrocketed in popularity, 

making the results more relevant.  

The conclusion of this thesis also leads to real-life implications. For individual investors and financial 

institutions alike, the result suggests that they should invest in high scoring ESG stocks to obtain abnormal 

returns. When it comes to the long-short portfolio, it might not be optimal for individual investors, given the 

transaction costs associated with taking a short position, which would be more suited for financial 

institutions. From theory, the market would quickly update and remove these superior returns by shifting 

the market portfolio. However, it seems the market does not sufficiently value ESG scores, which perhaps 

result from the dispersion between the ESG providers. If the market fails to recognize the importance of 

ESG scores, these superior returns may persist going forward. 

For managers, the result indicates that focusing on increasing their ESG scores makes the company more 

attractive to investors. Thereby, the result can help incentivize firms to increase their investment in 

improving their score. The result further indicates that improved scores raise the value of a potential 

acquisition if the target firm has a high score, which would benefit the acquirer. 

10.2 Further research 

Building on this thesis, subsequent research could explore more in detail what leads to the positive alphas 

found. An investigation into each of the individual ESG factors might indicate which of the three factors 

that lead the result achieved by this thesis. By creating portfolios based on each factor’s score and then 

perform the same tests as this thesis, researchers may attain a better understanding than the aggregated view 

of this thesis.  

Another suggestion would be to look at each stock’s industry in addition to the ESG scores. This suggestion 

would, for example, allow researchers to find out if industries more exposed to ESG stocks have performed 
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better in the period, which could help explain the positive alphas. Looking into the industries of all the low-

scoring stocks would also unveil if they fit into the classical sin industries, such as tobacco and gambling, 

which have historically achieved high abnormal returns.  

The third suggestion to future research would be to look at how the portfolios generated perform in response 

to the COVID-19 pandemic that has dramatically affected the global stock markets. Previous research has 

found instances of ESG stocks performing well in times of crisis, and it may be of interest to see whether 

this holds in the face of this unprecedented situation. Such a test would also allow the researchers to see 

whether the perceived lower risk of ESG companies helps with unpredictable black swan incidents. 
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12. APPENDIXES 

Appendix 1 – ESG Controversy measures 

        List over controversy measured used by Refinitiv Eikon (Refinitiv, 2020)  
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Appendix 2 – Countries included in the developed and European factors  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

List over countries included in the developed and European Factors (French, 2020) 
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Appendix 3 – Descriptive statistics for the SMB, HML, and WML factors.  

 

For the calculation of the annual returns and standard deviation, the following equations are used to compound the 

daily and monthly results: 𝑹𝒂𝒏𝒏𝒖𝒂𝒍 =  (𝟏 +  𝒓)𝒏 − 𝟏 and 𝝈𝑨𝒏𝒏𝒖𝒂𝒍  = (𝝈𝟐 + (𝟏 + 𝒓)𝟐)𝒏 − ((𝟏 + 𝒓)𝟐)𝒏. R is the average 

return, n is the number of periods, and 𝝈 is the standard deviation. 

Factors US 

Average annual 

return SD 

  

Min  Max 

DevelopedSMB -1.163 % 0.174344   -4.20 % 2.35 % 

DevlelopedHML -1.707 % 0.129500   -1.54 % 1.98 % 

DevelopedWML 3.362 % 0.497868   -4.92 % 4.33 % 

DomesticSMB 0.128 % 0.383099   -3.75 % 3.81 % 

DomesticHML -2.587 % 0.591423   -4.24 % 4.83 % 

DomesticWML 1.655 % 1.872841   -8.21 % 7.01 % 

DevelopedSMBShort -1.575 % 0.122574   -1.99 % 1.48 % 

DevlelopedHMLShort -3.465 % 0.129245   -1.54 % 1.91 % 

DevelopedWMLShort 3.728 % 0.266960   -2.82 % 2.92 % 

DomesticSMBShort -2.718 % 0.290166   -1.66 % 2.49 % 

DomesticHMLShort -3.877 % 0.316942   -1.94 % 3.08 % 

DomesticWMLShort 3.859 % 0.781408   -3.81 % 3.64 % 
            

            

Factors Scandinavia 

Average annual 

return SD 

  

Min  Max 

DevelopedSMB -0.926 % 0.048892   -3.52 % 3.82 % 

DevlelopedHML -4.467 % 0.063150   -4.52 % 4.39 % 

DevelopedWML 4.187 % 0.126343   -24.26 % 9.22 % 

EuropeanSMB 0.695 % 0.064046   -4.90 % 4.90 % 

EuropeanHML -2.464 % 0.078280   -4.98 % 7.52 % 

EuropeanWML 9.516 % 0.143839   -26.10 % 10.12 % 

DevelopedSMBShort -1.961 % 0.046810   -3.08 % 2.87 % 

DevlelopedHMLShort -4.467 % 0.063150   -4.52 % 4.39 % 

DevelopedWMLShort 4.440 % 0.089915   -4.42 % 6.68 % 

EuropeanSMBShort 1.863 % 0.053840   -2.97 % 3.77 % 

EuropeanHMLShort -3.953 % 0.064176   -4.98 % 6.36 % 

EuropeanWMLShort 8.999 % 0.091010   -4.40 % 8.49 % 
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Appendix 4 – Augmented Dickey-Fuller test 

 

 

 

US T-score Scandinavia T-score

Top10esgEikon -13.6866 TopesgEikonScan -5.32694

Top25esgEikon -12.3989 TopesgEikonScanShort -6.2876

LongshortEikon10 -18.7687 LongshortscanEikon -8.1889

LongshortEikon25 -12.2006 LongshortEikonShort -5.73049

Top10esgEikonshort -8.41648 Top10esgBloomScan -6.1363

Top25esgEikonshort -13.0805 LongshortScan -2.87295

LongshortEikon10short -26.997

LongshortEikon25short -28.3441

Top25esgBloom -8.34302

Top10esgBloom -8.65984

LongshortBloom10 -9.43489

LongshortBloom25 -10.5261

US T-score Scandinavia T-score

DevelopedMkt.RF -13.7176 DevelopedMkt.RF -8.03914

DevelopedSMB -12.9803 DevelopedSMB -9.33454

DevlelopedHML -32.5324 DevlelopedHML -3.40394

DevelopedWML -12.3518 DevelopedWML -4.93459

DomesticMkt.RF -14.2334 EuropeanMkt.RF -5.91014

DomesticSMB -16.8665 EuropeanSMB -9.18402

DomesticHML -11.5941 EuropeanHML -6.07512

DomesticWML -11.602 EuropeanWML -4.84786

DevelopedMkt.RFShort -19.7318 DevelopedMkt.RFShort -5.95719

DevelopedSMBShort -32.4328 DevelopedSMBShort -3.41024

DevlelopedHMLShort -25.6353 DevlelopedHMLShort -3.40394

DevelopedWMLShort -25.7828 DevelopedWMLShort -6.66461

DomesticMkt.RFShort -20.0426 EuropeanMkt.RFShort -5.79704

DomesticSMBShort -27.2229 EuropeanSMBShort -5.49083

DomesticHMLShort -27.0368 EuropeanHMLShort -4.10588

DomesticWMLShort -27.0815 EuropeanWMLShort -5.91787

Critical values for test statistics: 

      1pct  5pct 10pct

tau1 -2.58 -1.95 -1.62

Agumented Dickey-Fuller test

Factors 
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Appendix 5 – Variance inflation factor test 

 

 

 

 

 

 

 

 

 

 

 

 

 

Period Factor Model Mkt.RF SMB HML WML

FF3 1.426 1.409 1.050

Carhart 1.509 1.415 1.244 1.373

FF3 1.164 1.042 1.144

Carhart 1.214 1.043 1.578 1.582

FF3 1.198 1.197 1.002

Carhart 1.241 1.201 1.484 1.507

FF3 1.037 1.042 1.025

Carhart 1.044 1.095 1.351 1.349

US

Developed

2007-2019

Domestic

Developed

2014-2019

Domestic

Period Factor Model Mkt.RF SMB HML WML

FF3 1.034 1.013 1.035

Carhhart 1.165 1.015 1.248 1.399

FF3 1.001 1.001 1.001

Carhart 1.285 1.009 1.846 2.134

FF3 1.318 1.008 1.325

Carhart 1.437 1.013 1.550 1.503

FF3 1.042 1.002 1.044

Carhart 1.204 1.024 1.232 1.447

Scandinavia

Developed

Developed

European

European

2007-2019

2014-2019
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Appendix 6 – Breusch-Pagan and Breusch-Godfrey tests  

              

US   

Model Dependent variable Factors  BP   BG   

  Top10eikon Developed 0.537   6.93E-40 *** 

  Top25eikon Developed 0.842   2.8E-46 *** 

  Longshorteikon10 Developed 0.986   5.05E-10 *** 

  Longshorteikon25 Developed 0.000 *** 1.1E-05 *** 

  Top10eikonshort Developed 0.031 ** 4.1E-07 *** 

  Top25eikonshort Developed 0.083 * 3.54E-08 *** 

  longshorteikon10short Developed 0.055 * 0.667793   

  longshorteikon25short Developed 0.295   0.78154   

  Top10bloom Developed 0.366   2.11E-13 *** 

  Top25bloom Developed 0.472   5.24E-13 *** 

  Longshort10bloom Developed 0.810   0.033045 ** 

CAPM Longshort25bloom Developed 0.359   0.008247 *** 

  Top10eikonshort Domestic  0.293   0.193586   

  Top25eikonshort Domestic  0.627   0.579462   

  longshorteikon10short Domestic  0.251   0.654571   

  longshorteikon25short Domestic  0.899   0.750883   

  Top10bloom Domestic  0.262   0.508485   

  Top25bloom Domestic  0.048 ** 0.112244   

  Longshort10bloom Domestic  0.359   0.029058 ** 

  Longshort25bloom Domestic  0.547   0.008396 *** 

  Top10eikon Domestic  0.000 *** 0.107106   

  Top25eikon Domestic  0.000 *** 0.130756   

  Longshorteikon10 Domestic  0.000 *** 5.15E-09 *** 

  Longshorteikon25 Domestic  0.000 *** 1.52E-06 *** 

  Top10eikon Developed 0.337   1.26E-42 *** 

  Top25eikon Developed 0.939   8.64E-50 *** 

  Longshorteikon10 Developed 0.004 *** 5.8E-11 *** 

  Longshorteikon25 Developed 0.000 *** 0.000276 *** 

  Top10eikonshort Developed 0.180   0.067841 * 

  Top25eikonshort Developed 0.183   0.010954 ** 

  longshorteikon10short Developed 0.259   0.364254   

  longshorteikon25short Developed 0.002 *** 0.841488   

  Top10bloom Developed 0.091 * 2.34E-06 *** 

  Top25bloom Developed 0.607   2.46E-05 *** 

  Longshort10bloom Developed 0.000 *** 0.03646 ** 
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Fama-

French Longshort25bloom Developed 0.523   0.012015 ** 

  Top10eikonshort Domestic  0.000 *** 0.291399   

  Top25eikonshort Domestic  0.000 *** 0.964668   

  longshorteikon10short Domestic  0.804   0.434759   

  longshorteikon25short Domestic  0.013 ** 0.961224   

  Top10bloom Domestic  0.568   0.502593   

  Top25bloom Domestic  0.221   0.115485   

  Longshort10bloom Domestic  0.000 *** 0.001604 *** 

  Longshort25bloom Domestic  0.866   0.005928 *** 

  Top10eikon Domestic  0.000 *** 0.196612   

  Top25eikon Domestic  0.000 *** 0.251176   

  Longshorteikon10 Domestic  0.000 *** 3.42E-06 *** 

  Longshorteikon25 Domestic  0.000 *** 0.070655 * 

  Top10eikon Developed 0.005 *** 3.85E-44 *** 

  Top25eikon Developed 0.082 * 4.91E-52 *** 

  Longshorteikon10 Developed 0.000 *** 4.11E-10 *** 

  Longshorteikon25 Developed 0.000 *** 0.000362 *** 

  Top10eikonshort Developed 0.008 *** 0.057529 * 

  Top25eikonshort Developed 0.010 ** 0.008725 *** 

  longshorteikon10short Developed 0.115   0.362989   

  longshorteikon25short Developed 0.000 *** 0.845816   

  Top10bloom Developed 0.055 * 3.97E-06 *** 

  Top25bloom Developed 0.455   3.9E-05 *** 

  Longshort10bloom Developed 0.002 *** 0.039119 ** 

  Longshort25bloom Developed 0.482   0.048256 ** 

Carhart Top10eikonshort Domestic  0.000 *** 0.313139   

  Top25eikonshort Domestic  0.000 *** 0.919199   

  longshorteikon10short Domestic  0.375   0.410485   

  longshorteikon25short Domestic  0.002 *** 0.960941   

  Top10bloom Domestic  0.738   0.338462   

  Top25bloom Domestic  0.274   0.035892 ** 

  Longshort10bloom Domestic  0.002 *** 0.006956 *** 

  Longshort25bloom Domestic  0.861   0.089413 * 

  Top10eikon Domestic  0.000 *** 0.202748   

  Top25eikon Domestic  0.000 *** 0.3319   

  Longshorteikon10 Domestic  0.000 *** 1.14E-05 *** 

  Longshorteikon25 Domestic  0.000 *** 0.046467 ** 
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Scandinavia    

Model Dependent  variable Factors  BP   BG   

  Topeikon Developed 0.00852 *** 0.0414302 ** 

  Longshorteikon Developed 0.303   0.9504841   

  Topeikon Europe 0.00101 *** 0.0735585 * 

  Longshorteikon Europe 0.30115   0.9477352   

  Topeikonshort Developed 0.02475 ** 0.5560164   

CAPM Topbloom Developed 0.23106   0.4484323   

  Longshorteikonshort Developed 0.85729   0.9687372   

  Longshortbloom Developed 0.83838   0.3493423   

  Topeikonshort Europe 0.44599   0.8954997   

  Topbloom Europe 0.3769   0.9339019   

  Longshorteikonshort Europe 0.52282   0.9821398   

  Longshortbloom Europe 0.58551   0.287259   

  Topeikon Developed 0.00762 *** 0.0704483 * 

  Longshorteikon Developed 0.78008   0.9496669   

  Topeikon Europe 0.00884 *** 0.1705719   

  Longshorteikon Europe 0.1611   0.9170551   

  Topeikonshort Developed 0.16543   0.518922   

Fama-French Topbloom Developed 0.37821   0.502197   

  Longshorteikonshort Developed 0.36164   0.9777534   

  Longshortbloom Developed 0.59557   0.2318918   

  Topeikonshort Europe 0.84029   0.879209   

  Topbloom Europe 0.35255   0.69663   

  Longshorteikonshort Europe 0.03786 ** 0.9893618   

  Longshortbloom Europe 0.84222   0.8115812   

  Topeikon Developed 0.00039 *** 0.0906073 * 

  Longshorteikon Developed 0.88687   0.882413   

  Topeikon Europe 0.00433 *** 0.2045365   

  Longshorteikon Europe 0.24313   0.8517393   

  Topeikonshort Developed 0.2503   0.5066039   

Carhart  Topbloom Developed 0.47708   0.451754   

  Longshorteikonshort Developed 0.1952   0.9686457   

  Longshortbloom Developed 0.61715   0.2235535   

  Topeikonshort Europe 0.79521   0.8607879   

  Topbloom Europe 0.61347   0.8190451   

  Longshorteikonshort Europe 0.09378 * 0.9940219   

  Longshortbloom Europe 0.92009   0.8112555   

 Note:*p<0.1; **p<0.05; ***p<0.01   
 


