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Abstract:  

This thesis studies the relationship between environmental, social and corporate governance (ESG) 

factors and stock market returns in the Nordic region between 2008 and 2018. ESG is a trending 

subject in the financial industry and increasingly implemented into the investment decision process.  

Due to the lack of available ESG scores, we create our own model to rate firms on ESG specific 

metrics, which in total consists of more than 140,000 data points. Our analysis is split in two: One 

approach where we form portfolios based on absolute ESG score and ESG score momentum. We 

apply well known asset pricing models such as the CAPM in addition to the models proposed by 

Fama and French and Carhart. By following a long/short strategy, implying to buy the best ESG 

performing firms and sell the worst ESG performing firms, we find no significant outperformance in 

any direction when considering overall ESG score. In addition, the thesis considers each of the three 

individual pillars environmental (E), social (S), and corporate governance (G). We find significant 

underperformance from the long/short strategy in the social pillar. This indicates a negative 

relationship between Nordic firms’ performance on social metrics and the performance in the stock 

market. However, this underperformance disappears when excluding the largest outliers in our data 

sample. The second part investigates the relationship between stock market return and ESG factors 

when applying multi-factor cross sectional models. We observe ESG scores to be negatively 

correlated with stock market returns. We conclude that a responsible investment strategy in the Nordic 

stock markets during the sample period of our analysis indicates a worse historic return than if the 

investment strategy had included so-called “sin stocks”. 
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1. Introduction  
1.1 Problem Indication and Motivation 

Over the past decades, we have seen a tremendous growth in Responsible Investment (RI) as investors 

increasingly consider investment opportunities in terms of their impact on society. The financial 

perspective, i.e. the return an investment will yield is still the most important aspect to most investors, 

but carbon dioxide emissions, working conditions of people around the world, gender equality and 

other ESG aspects are receiving increasingly attention from investors, media and politicians. It is 

mainly the special feature of RI that combines financial and ESG aspects, combined with a growing 

awareness among investors for ESG issues that are driving this trend. When non-financial aspects are 

integrated into investment decisions, traditional financial theory is challenged. The reason is simply 

because in traditional theory, mean-variance criteria lays the foundation for optimal portfolio 

allocation and including non-financial aspects in investment decisions would be at the expense of 

expected returns. According to traditional financial theory, including non-financial factors would thus 

unnecessarily constraining the investment universe, which therefore fails to offer a competitive 

advantage in terms of generating excess returns.  

Alongside with investors’ growing interest in the field, academic researchers have increasingly 

focused on studies of RI as well. Most of the previous studies have however proved to be inconclusive 

as they have failed to reach consensus. Some investors prefer to apply a screening approach in order 

to avoid particular stocks while others prefer to incorporate non-financial factors to construct 

portfolios that they consider will provide outperformance. Some theorists have thus suggested that 

the mixed results from earlier studies could be traceable to investor motivations. Many previous 

studies follow a particular approach; to construct portfolios based on ESG scores. Such an approach 

implies that the researcher freely selects which stocks to include and exclude in the study, which 

better enables for controlling and analysing various origins of abnormal returns. Academic 

researchers suggest that investors using negative screening are driven by ethical values, not only 

financial return, which may result in a long-term performance that is worse than the market. In 

contrast, investors using positive screening are considered to be profit-seeking for whom ESG factors 

are treated as additional information that is used to achieve excess returns, which could imply a 

relation between financial- and corporate social performance. It has also been argued that in order to 

achieve excess returns, strong corporate social performance cannot be expected by the market. Thus, 

it may be assumed that long-term excess returns cannot be achieved by including ESG factors in an 

investment process, the effect is rather random and temporary. Nevertheless, some previous studies 
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have concluded that incorporating ESG factors in investment processes has led to excess returns over 

time.  

The big question however, remains: Does responsible investing negatively affects financial returns? 

Given the inconclusiveness surrounding this question, a clear answer to it may have a great impact 

on the entire field of RI going forward. If RI negatively affects financial returns, RI and integrating 

ESG factors in investment processes will only appeal to investors who are willing to give up on 

economic wealth for a clean conscience in return. In such scenario, RI could become marginalised 

and soon forgotten. On the other hand, if RI deliver excess returns, such investment strategy will 

appeal to all investors and emerge as something everyone should adopt. Consequently, in such 

scenario RI will get more attention and establish itself as a centrepiece in investment evaluation 

processes where financial results and ethical aspects of businesses are equally important. Lastly, if 

we can establish that there is no difference in returns between incorporating ESG aspects or not in 

investment processes, investors will be indifferent between the two options. RI will in such scenario 

become an alternative for investors who want to achieve more than economic wealth.  

This thesis aims to investigate whether it is possible for investors to invest responsible without giving 

up on financial return as compared to traditional investing. Focus will exclusively be on the Nordic 

market, including the Swedish, Danish, Norwegian and Finnish stock markets. There are two main 

reasons for our selection of markets. Firstly, to the best of our knowledge, no previous studies have 

solely focused on these markets, implying a new contribution the field. Secondly, environmental and 

social aspects are receiving significant attention in these countries providing a good foundation for 

us to conduct our study. We will return to these motivations and arguments later in the thesis.   

1.2 Formulation of Problem Statement 

This thesis will try to uncover the expected return from applying an ESG strategy in investment 

processes. By testing an extensive dataset of Nordic companies, we will analyse whether investing 

with ESG values will enhance, deteriorate or have no effect on possible financial returns. Throughout 

the analysis, we will have an investor’s point of view. As previously discussed, in the growing market 

for responsible investing, this may be a very important question to answer for the future existence of 

RI field. Based on the problem indication and motivation, we have identified a problem statement we 

aim to answer to this thesis:  
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What is the effect on risk-adjusted returns from following a responsible, ESG-based investment 

strategy? 

In addition to the problem statement, several hypotheses exist. Below we present each of them, 

comprising of a null-hypothesis and an alternative hypothesis. 

𝐻1#: Buying high performing ESG firms and selling poor performing ESG firms will increase your 

return 

𝐻1$: Buying high performing ESG firms and selling poor performing ESG firms will decrease your 

return 

 

𝐻2#: Overall ESG scores have no significant covariance with stock returns 

𝐻2$: Overall ESG scores have significant covariance with stock returns 

 

𝐻3#: Individual pillar scores for environmental, social and corporate governance performance have 

no covariance with stock returns 

𝐻3$: Individual pillar scores for environmental, social and corporate governance performance have 

covariance with stock returns 

1.3 Delimitations 
This study is based on data from 2008 to 2019 and is limited to include only public firms in Sweden, 

Denmark, Norway and Finland, both currently traded and delisted during this period of time. In total, 

our study contains 531 companies and when combining all firms, years and metrics used, the total 

number of data points amounts to over 140,000, making our sample rather extensive.  

The raw data is collected from the Bloomberg Terminal and Datastream, who in turn collects data 

from company reports. We are thus heavily reliant on this information being correct as it is not 

possible for us to check it ourselves. Given that the data used as input in the rating model is published 

in the firms’ annual reports, we rate each firm in our stock universe on an annual basis. Thus, it is not 

possible to generate ESG ratings on a more frequent basis than annually. We have to the greatest 

extent possible tried to limit the number of sources of data in order to achieve high consistency and 

reliability of the data. 
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In order to limit the scope of the study, we do not consider tax and potential transaction costs, which 

normally have an impact on investors’ realised returns. Throughout the thesis, we use standard 

definitions and notations in order to describe various financial and statistical models. It is therefore 

beneficial if the reader possesses basic knowledge in these areas. Theories behind each model used 

in our thesis is presented in the theoretical framework section and is limited to containing the basic 

ideas, objectives and mathematical notations of each model. We consider going beyond that to be 

irrelevant when it comes to answering the problem statement. 

1.4 Research Philosophy  

Business research is often divided into two research approaches, namely positivism and 

phenomenology. Positivism is generally applied to analytical methods where the objective is to 

observe, measure and describe existing events to ultimately identify relationships. Phenomenology 

focuses on the meaning of a certain phenomenon, i.e. questioning and taking feelings and faith into 

account. The two philosophies are not absolute opposites and separable but empirical studies tend to 

be based on a positivist research approach. For an empirical study to achieve results that are 

generalizable and consistent, it is of importance that the results can be replicated. Thus, we must 

control the tests, argue for validity of the results and findings and argue for randomness of errors. In 

order to fulfil all of these requirements, evidence must provide valid conclusions, but we also need to 

possess some theoretical knowledge regarding the area of study (Saunders, Lewis & Tornhill, 2016). 

Since theory cannot be established without data and data cannot be gathered without a theoretical 

framework, there is a strong connection between the two. Therefore, this study is based on a 

hypothetic-deductive approach, implying that we combine established theory with tests of 

hypotheses.    

1.5 Thesis Overview 
Going forward, chapter two in this thesis will introduce the readers to the concept of Responsible 

Investing and how to apply it as an investment approach in reality. Furthermore, the history and 

current market for Responsible Investing will be assessed. In chapter three, we will perform an 

extensive literature review where we present relevant findings from previous studies in the topic. 

Chapter four will present the theoretical framework on which our study is based on. This chapter is 

highly important in order for the reader to get a solid understanding of how traditional asset pricing 

models have been established and the intuition behind them. The fifth chapter presents the data used 

in our study, how we have constructed our rating model and the portfolios we use in our regressions. 
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Chapter six introduces some econometrical considerations that are crucial to account for in a 

quantitative performance study as ours. The results from our study will be extensively presented and 

analysed in chapter seven, which thus lays the foundation for the conclusion of the study. The eight 

chapter is the discussion section where we discuss implications of our findings in the light of related 

studies and provide recommendations for future research within the area of Responsible Investing. 

Finally, chapter nine presents our conclusion of the study.   

2. Responsible Investing 

2.1 History of Responsible Investing 

Socially Responsible Investing, responsible investing, ethical investing, sustainable investments or 

ESG investments. The names describing the phenomena are plenty. Common is the underlying 

philosophy of doing additional good than just creating own financial return and wealth. We will refer 

to it as either Responsible Investments (RI) or ESG Investing going forward. The first signs of RI 

dates back several hundred years to religions and religious movements and their ethical awareness of 

the way of spending money and making investments. Laws and restrictions were laid down to guide 

investments in an ethical and responsible way. During the mid-1700s, John Wesley, the founder of 

Methodism, acknowledged that the use of money was one of the single most important areas of New 

Testament teachings (Schueth, 2003). Since this, the Methodists have invested their funds in line with 

screening methods based on social and ethical factors. Similar stories can be found all over various 

religions and movements from early days, with screening factors ranging from weapons and war-

profiting activities to pornography, alcohol, tobacco and gambling. A common term for companies 

involved in such industries is typically “sinful companies” or “sin stocks”.  

The modern era of responsible investing is likely to have roots in the mind-set of the religious groups 

described above, and similar characteristics can be found in the investment universe we know today. 

This will be discussed later in the section of negative screening. However, responsible investing has 

evolved into a broader and more complex term, adapting individual preferences of the investor or 

consumer rather than the religious traditions. The modern era of responsible investing dates back to 

the 1960s, as the decade gave rose to several discussions and social campaigns such as anti-war, anti-

racism, civil rights and women’s rights. This made investors aware of the social perspective and 

potential consequences of their investments. According to Renneboog, Ter Horst and Zhang (2008), 

the first mutual fund with a RI profile in modern times was the “Pax World Fund” established in the 

U.S. in 1971. The fund promoted itself as avoiding investments in weapons contractors after the rising 



6 
 

criticism against the Vietnam War, as well as military activities in general. During the 80s, social 

investors focused their attention towards pressuring the regime in South Africa to abandon the racism-

based apartheid system (Schueth, 2003; Renneboog et al., 2008). Then, the global concern of the toxic 

gases destroying the ozone layer and rising attention towards global warming caught the mind of 

investors and the public in general, giving fuel to RI as a new approach of investing. In addition, 

changing consumer behaviour occurred rapidly when people were willing to pay a premium for 

products and companies applying social and responsible values corresponding to their own values.  

ESG – Environmental, Social, and Governance – has in recent years become increasingly on the 

agenda of investors and asset managers. Integrating ESG into the investment process is one of the 

main pillars of RI. It captures the non-financial performance of a firm and is an indicator of 

management competence, sustainability and risk management (Galbreath, 2012). ESG thus covers a 

wide range of non-financial factors and metrics and is often split into the three subgroups. The first 

pillar, environmental factors, comprise of CO2 emissions, water usage, waste management, and 

energy consumption. The second pillar, social factors include gender equality, human rights, health 

and safety. The last pillar, governance factors refer to sustainable policies, board independence, 

shareholder rights and corruption. 

It is difficult to pin-point exactly when ESG emerged as a term since the focus on ESG factors has 

been evident since the dawn of RI, but it is used in academic literature and financial discussion 

increasingly since the start of the 2000s. In addition to a boost in the wake of the 2008 global financial 

crisis, ESG was promoted by the launch of the Global Reporting Initiative (GRI) in 2001 and the 

United Nations Principles for Responsible Investments (UNPRI) in 2006 (Galbreath, 2012; Cadman, 

2011). The GRI provides an adaptable framework for sustainability reporting and simplifies the 

disclosure of key ESG indicators, while the UNPRI is offering a standard for the integration of ESG 

into mainstream investment practices.   

Figure 2.1 - The historic development of Responsible Investing 

 

Source: Deutsche Bank, 2012 

1600s // 1960s Late 1990s Early 2000s

Ethical
investing

Early Modern Responsible
Investing

Current Responsible
Investing
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In 2006, the United Nations (UN) launched the above-mentioned Principles of Responsible 

Investments, which organisations may sign in order to publicly demonstrate its commitment to RI. 

The principles were developed by a group of international institutional investors, with the objective 

to highlight the increased relevance of ESG issues to investment practices. The process was then 

convened by the UN Secretary-General. Initially, the UN PRI had 100 signatories, which has grown 

to 2,368 as of March 2019 (UNPRI, n.d.). When signing the UNPRI, organisations are committing to 

the following statement: 

“As institutional investors, we have a duty to act in the best long-term interests of our beneficiaries. 

In this fiduciary role, we believe that environmental, social, and corporate governance (ESG) issues 

can affect the performance of investment portfolios (to varying degrees across companies, sectors, 

regions, asset classes and through time)” (UNPRI, n.d.). 

More specifically, the signatories are committing to comply with six principles established by 

UNPRI, as presented below. 

Table 2.1 - Signatories’ commitment 

UNPRI’s principles for RI 

Principle 1: We will incorporate ESG issues into investment analysis and decision-making 
processes. 

Principle 2: We will be active owners and incorporate ESG issues into our ownership policies 
and practices. 

Principle 3: We will seek appropriate disclosure on ESG issues by the entities in which we 
invest. 

Principle 4: We will promote acceptance and implementation of the Principles within the 
investment industry. 

Principle 5: We will work together to enhance our effectiveness in implementing the Principles. 

Principle 6: We will each report on our activities and progress towards implementing the 
Principles. 

Source: USPRI, 2019 

2.2 Current Market 

The aggregate number of assets under management (AUM) invested with a RI profile is estimated to 

be USD 22.8 trillion by the end of 2018, thus accounting for around 25% of total professional AUM 

on a global scale (Morgan Stanley, 2018; J.P Morgan, 2018). Particularly over the last 5-10 years, the 
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growth has been exponential. According to data from the US SIF, ESG incorporation by money 

managers has grown from AUM of USD 202 billion in 2007 to USD 11,632 billion in 2018 (US SIF, 

2018). Just over the last two years the market has grown by around 40% in average, where the global 

growth was somewhat lower and the U.S. growth somewhat higher. The vast majority of the assets 

invested with a RI profile is through ESG incorporation, whilst a minority is invested using 

overlapping strategies or more active strategies such as shareholder advocacy, which we will 

elaborate on further in the coming sections. These are significant numbers, but the market for RI is 

still young. A survey done by Morgan Stanley (2018) shows that while 84% of global asset managers 

are pursuing or consider pursuing ESG integration in their investment process, 60% of asset managers 

only began doing so within the last four years.  

2.2.1 Responsible Investing in the Nordics 

The Nordic countries Denmark, Sweden, Norway and Finland have a history of being global leaders 

in regard to environmental- and social awareness as well as fair governance. The four countries are 

all among top five ESG-performing countries around the globe, only triumphed by Switzerland 

(RobecoSAM, 2018). Sweden is top ranked ahead of Denmark, with Finland and Norway on 4th and 

5th at the ranking published in November 2018. The availability of data on the market size of RI in 

the Nordics is limited, but a reasonable and conservative assumption is that the market at least 

matches that of the global RI market with ~25% of AUM, if not more given the high focus and 

rankings on ESG in the region. Nordic investors are considering ESG integration to provide a better 

risk-adjusted return, rather than the previously known consensus that ESG integration reduces down-

side risk and limits the upside potential (Hammerich and Kesterton, 2018). In 2004 the council of 

ethics for the Norwegian Government Pension Fund Global was established. Tasked with overseeing 

the ethics of the fund, it recommended which companies not to invest in, a so-called “blacklist”. This 

caused many investors in Norway as well as large asset managers in other Nordic countries to follow 

the council’s recommendation and divest from sin stocks. This established a new benchmark in the 

market when such a large institutional investor actively started integrating ethics and responsibility 

into the investment decision process.  

In recent years, particularly tier-I institutional investors in Sweden and Denmark have challenged 

conventional approaches to ESG investing. Nordic investors tend to allude to a variety of 

opportunities in terms of ESG investing, from conventional approaches to philanthropy. Danish, 

Norwegian and Swedish investors have historically been most focused on ESG and Nordic investors’ 

focus on ESG is in general ahead of the rest of Europe. For example, in the 1990s, Sweden 
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incorporated environmental and ethical standards in its legislation, making it the first country to do 

so. Sweden continues to be a leader within ESG development, largely dictated by the Swedish AP 

funds1 (Hammerich and Kesterton, 2018).  

In Norway, ESG has become one of the most important factors that stakeholders must comply with. 

The Norwegian Government Pension Fund has an exclusion list which is trend-setting as the list is 

closely monitored by many investors worldwide. As a consequence, fossil fuel- and coal companies 

have been significantly pressured by the largest global institutional investors, which have now 

divested billions of assets from those companies. Danish investors have historically been heavily 

influenced by their Swedish and Norwegian peers and are thus allocating significant resources to ESG 

development. Norm-based principles, exclusions, investments in renewable energy are often 

combined with Danish investors’ ESG policies. Additionally, Denmark has a long history of 

shareholder advocacy (Hammerich and Kesterton, 2018).  

Nordic investors’ approach to ESG investing and the trend in ESG development has shifted over time. 

In recent years, the trend suggests that ESG integration is becoming increasingly important for Nordic 

investors while negative screening and themed investing are becoming less important. The decreased 

importance of screening is a result of an increased level of ESG sophistication. ESG integration 

appears to be one of the most important factors to Nordic investors nowadays, which is a natural next 

step since screening has become normal and expected. The main objective with ESG integration is to 

account for ESG risks in investment analyses and decisions, which is tied to investors’ desire to 

achieve superior risk-adjusted returns (Hammerich and Kesterton, 2018).     

2.3 Investment Strategies 

Investors may use many different investment strategies concerning ethics and sustainability in the 

process of constructing portfolios. An investment classified as responsible is highly subjective, 

meaning that investors may define it as they wish, which in the end determines the securities available 

to invest in, since such classification will determine potential constraints. When evaluating firms from 

a responsible or ethical point of view, one will soon realize that a firm without any ethical flaws do 

not exist. Oil companies are in general subject to different ethical considerations than technology 

companies. Thus, it is up to each investor to decide what ethical factors to put the most emphasis on.  

                                                             
1 The Swedish AP funds are the public pension funds in Sweden 
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In the following sections, we will take a closer look on different responsible investment strategies 

that are commonly used by investors.      

2.3.1 Negative Screening 

Negative screening refers to the approach of actively excluding investments in certain firms from a 

portfolio. This type of screening remains the most implemented ESG approach globally and is applied 

by most tier-I and tier-II institutional investors. The most widely applied negative screening implies 

excluding firms involved in the production or sales of alcohol, weapon, tobacco, pornography and 

animal testing. Some investors also exclude firms in which profits are derived from regimes. Another 

example of negative screening can be the exclusion of firms operating in environmentally unfriendly 

industries or firms struggling to comply with human rights in any way. By screening firms based on 

any of these parameters, investors will ensure that all returns comply with their ethical principles 

(Krosinsky, Robins & Viederman, 2012).  

In addition to the initial screening described above, there may be situations where a “sub-screen” is 

necessary. This is perhaps particularly relevant for fund managers and refers to a cut-off point in 

terms of how great exposure a firm may have to one of the excluded criteria without being screened 

out from the investment universe. In other words, a certain firm can sell products or services to a 

second “sin firm” which is being screened out from investing in. Thus, the first firm will derive some 

of its earnings from a customer which is classified as irresponsible and subject to a negative screen. 

The investor must then decide how much of the profit that can be derived from such a customer 

without the first firm being classified as irresponsible as well. This is once again highly subjective 

but highlights the complexity of implementing a negative screening in an investment strategy.  

2.3.2 Positive Screening 

Positive screening implies that an investor rather than excluding irresponsible firms, selects firms that 

are industry leading within socially responsible business practices. Contrasting to negative screening, 

which tends to be either black or white, positive screening is based on extensive analysis of complex 

issues. Examples of such issues are pollution, gender diversity, workplace practices and product 

safety. Any investor following a positive screening approach starts with identifying a selection of 

well performing firms on a set of ESG criteria, followed by a conventional financial performance 

analysis and valuation of the firms (Krosinsky et al., 2012). Thus, firms may have incentives to 

implement certain strategies regarding ESG issues to pass the positive screening of certain investors. 
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Passing such screening may lead to a lower cost of equity, positive media coverage and better 

reputation.  

Closely related to the positive screening is the best-in-class approach, which implies that investors 

analyse firms’ ESG performance on a relative basis. Thus, a weapon producer that demonstrates 

industry leadership may be included in a portfolio, regardless of the overall record of the weapon 

industry. A best-in-class approach may serve as a motivating factor for firms to perform better than 

its competitors in terms of ESG issues, which leads to more firms implementing a clear ESG strategy 

in its operations. Clearly, a best-in-class approach differs from the traditional screening since 

investors do not consider the nature of certain industries and products when evaluating firms on a 

best-in-class basis. Given that only relative performance matters, firms may be incentivised to focus 

on ESG factors as even a small change in its ESG performance may lead to superior performance 

relative to the benchmark. Best-in-class investments has grown by 40% in the last two years and 

European assets under management are today more than EUR 550 billion with an expected continued 

growth (European Sustainable Investment Forum [Eurosif], 2018).  

2.3.3 Shareholder Advocacy 

Shareholder advocacy implies that investors seek influence in the firms they have invested in. Such 

influence generally refers to steering the firms towards a desired direction when it comes to ESG 

issues and strategies (Krosinsky et al., 2012). Shareholder advocacy can be performed using a variety 

of strategies and tools as illustrated in the figure below. 

Figure 2.2 - Shareholder advocacy strategies and tools 

Source: (US SIF, 2018) 

The strategies and tools are often combined in order to achieve the best possible result. The 

shareholder advocacy process generally starts with investors researching an issue before engaging 

with the company to come up with a solution and to stress what investors think are important factors 
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resolutions 
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for the company to focus on. Shareholder advocacy has contributed to a paradigm shift in shareholder- 

and company management behaviour, which has led to a more environmentally sustainable economy 

(Australasian Centre for Corporate Responsibility [ACCR], 2018). 

Active investors may identify firms they find attractive, despite being unethical, and try to implement 

new ESG strategies to make the firm more responsible through their ownership. Another form of 

performing shareholder advocacy is to invest in an ethical firm and try to further strengthen its ESG 

practices. Since investing in an unethical firm with the objective to make it more ethical would create 

a sort of incentive for companies to not take ESG too seriously, responsible investors are more likely 

invest in firms that already have a clear ESG strategy. By doing so, responsible investors would 

instead create incentives for unethical firms to shift focus towards ESG issues (US SIF, 2018). 

2.3.4 Impact Investing and Community Investing 

Impact investing refers to investments being targeted for private markets with the objective to solve 

environmental, social or governance issues alongside with achieving financial return. Impact 

investing is almost exclusively performed by institutional investors, private equity- or venture capital 

firms (US SIF, 2018). 

Community investing is similar to impact investing in many ways, but a significant difference is that 

community investing targets underserved areas and communities exclusively. It is most commonly 

undertaken by banks and institutions with a specific community development program. The invested 

funds are then provided to certain areas in the form of bonds or bank loans, aimed at solving specific 

issues (US SIF, 2018). 

2.3.5 ESG Integration 

As briefly mentioned before, ESG integration is a process in which investors incorporate ESG risks 

and opportunities into traditional financial analysis. Investors usually evaluate firms on the 

background of a variety of criteria for each of the E, S, and G factors in order to find a firm’s 

performance and exposure to each criteria. Investors also need to analyse whether the findings are 

potential risks or opportunities in the future, and together with traditional financial analysis decide 

whether or not to invest in the firm. Despite being a rather simple strategy, it serves as a cornerstone 

in the investment process for many responsible investors.  

Particularly Nordic investors suggest that ESG integration in the investment process will yield 

superior returns compared to conventional portfolios at the same time as it is exhibiting lower risk. 
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This assumption is based on the belief that a sustainable firm will provide better long-term returns 

than an unsustainable firm. Opponents of ESG strategies usually point out that ESG integration will 

lead to lower return on capital and long-term shareholder value. Thus, integrating ESG factors in the 

investment process must be done in a professional manner in order to achieve the desired alpha and 

to avoid drawbacks (Hammerich and Kesterton, 2018). 

2.4 Current Arguments in Favour and Against Responsible Investing 
Although the concept of RI has been growing and gaining popularity in recent years, some people 

remain critical to it. Arguments against RI usually refers to modern portfolio theory developed by 

Markowitz in 1952. As the theory by Sharpe (1965) focuses on mean-variance optimization, critics 

argue that RI under no circumstance can be optimal. A firm may be subject to both unsystematic- and 

systematic risk. The systematic risk is the market risk which affects all firms, and which cannot be 

diversified away. The unsystematic risk, on the other hand, is firm-specific and may thus be 

diversified away. Diversification implies spreading an investment across several securities. More 

specifically, by adding two or more securities that are uncorrelated with each other to a portfolio, the 

holder of the portfolio will less risk exposure (Cuthbertson & Nitzsche, 2008).  

Objectors against RI point out that when the number of investable securities is reduced, the effect of 

diversification will be less powerful, which in turn results in lower risk-adjusted returns. In general, 

investors are assumed to be able to invest in all available securities, meaning that investors have no 

constraints. Responsible investors, however, are constrained since they cannot invest in sin stocks, 

which supports the argument of reduced diversification. In Markowitz’ mean-variance optimization 

framework, significant emphasis is put on the efficient frontier. When plotting the risk-return 

relationship, the graph will have the shape of a hyperbola where the upward slope represents the 

efficient frontier. Portfolios placed on the frontier will always be desirable as those are superior to 

other portfolios placed outside the frontier in terms of risk-adjusted return (Cuthbertson & Nitzsche, 

2008). Previous studies that compares the efficient frontiers or unconstrained and constrained 

investors have found that the frontier of unconstrained investors is placed higher than the one of 

constrained investors in the opportunity set. In a graph with the expected return on the Y-axis and the 

standard deviation on the X-axis, this implies that for a given level of risk, unconstrained investors 

will have a higher expected return than constrained investors. This supports the criticism of 

responsible investing. 
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Supporters of RI, on the other hand, argue that firms that are excluded from the list of investment 

opportunities due to being irresponsible will perform worse than the responsible firms they invest in 

instead. Despite this, supporters of RI generally acknowledge the impact diversification has on the 

risk-return relation. Furthermore, some people argue that responsible firms have a better ability to 

acquire talented employees and to retain these since it is becoming increasingly important for 

employees to work for an ethical firm. Thus, according to this argument, responsible firms should 

have a bright, happy and motivated workforce, which should result in better performance and 

productivity in comparison to irresponsible firms. Another argument in favour of RI is that 

responsible firms tend to be less sensitive to scandals and corporate lawsuits. For example, an 

irresponsible firm in terms of emissions faces significantly higher risk of being fined or receiving a 

bad reputation, which in the end could affect earnings and the return on investment for the 

shareholders (Hofmann, Kirchler & Meier-Pesti, 2007). 

3. Literature Review 
In this section we review empirical findings from previous studies in the field of responsible 

investing. Significant emphasis will be put on previous studies on portfolio-based studies, different 

investment strategies, Corporate Social- and Corporate Financial Performance, and drivers of 

responsible investing.  

3.1 Portfolio-based Studies 
Halbritter and Dorfleitner (2015) examines the relationship between corporate social and financial 

performance based on ESG ratings. Their sample includes ESG data from different data providers for 

the U.S. stock market from 1991 to 2012. The 20% best and 20% worst performing firms in a 

particular category are assigned to the high and low portfolios. Applying a high-low strategy 

containing the high portfolio in a long position and the low portfolio in a short position, the authors 

compare the performance of the portfolios. By using the Carhart four-factor model as well as cross-

sectional Fama and MacBeth regressions, they state that the ESG portfolios used in the study do not 

show a significant return difference when comparing companies with high and low ESG ratings. This 

applies to both the total ESG score and to the individual pillar scores. According to the authors, this 

is contradictory to previous empirical research, which indicates a positive relationship between high 

ESG ratings and returns. One explanation for this, they argue, could be that previous research rely on 

data ending before 2007 and given the enormous development of the SRI market over the last decade, 

a current sample is therefore decisive.  
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Friede, Busch and Bassen (2015) Study the relation between ESG criteria and corporate financial 

performance (CFP) by combining findings from about 2200 individual studies in the field. The results 

suggest that approximately 90% of all studies find a non-negative relation between ESG and CFP, 

and more importantly, the vast majority of studies reports positive findings. Furthermore, the study 

suggests that ESG outperformance opportunities exist in several areas of the market. This appears to 

be particularly true for North America, Emerging Markets and in non-equity asset classes. The study 

concludes that long-term responsible investing should be an important aspect to all rational investors 

to fulfil their fiduciary duties. They also point out that this requires a deep and profound understanding 

how ESG criteria should be integrated into investment processes in order to fully harvest the potential 

of value-creating ESG factors. 

Edmans (2011) focuses on the social pillar of the ESG criteria by analysing the relationship between 

employee satisfaction and long-term stock returns. The sample includes a value-weighted portfolio 

of the “100 Best Companies to Work for in America” which resulted in an annual four-factor alpha 

of 3.5% between 1984-2009, corresponding to an excess return of 2.1% compared to industry 

benchmarks. In his view, these findings suggest that the market is not incorporating intangible assets 

fully into valuations of stocks. Instead, intangible assets only affect stock prices when it subsequently 

is followed by tangibles being valued by the market, such as earning announcements. Besides the 

market does not fully value intangibles, two other implications of the findings are presented. First, 

employee satisfaction has a positive correlation with shareholder returns and does not necessarily 

imply managerial slack. Second, some SRI investing screens might improve returns on investment.  

Derwall, Guenster, Bauer and Koedijk (2005) also investigate a single pillar of the ESG criteria as 

they focus on whether ecological responsibility impacts stock returns. Included in the sample are U.S. 

firms for the period 1997-2003. By using a high-low strategy and the Carhart four-factor model, the 

results reveal a significant outperformance of highly rated companies over those with low ratings.  

Using a sample consisting of 180 American firms, Eccles, Ioannou and Serafeim (2014) identify high 

and low sustainability companies. Based on ESG ratings of ASSET4, SAM and personal research 

and interviews, 50% of the companies are placed in the high or low category. Applying the Carhart 

four-factor model following a high-low strategy, the results suggest an annual abnormal return of 

approximately 4.8% between 1993 and 2010.  

Kempf and Osthoff (2007) examine the performance of high- and low-rated firms from the S&P500 

and DS 400 indices in the period from 1992 to 2004. In the sample, value-weighted portfolios are 
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constructed using a 10% cut-off. The ESG ratings are collected from KLD which has a great 

advantage of being one of the first ESG rating providers, implying a relatively large database. By 

applying the Carhart four-factor model the results indicate a clear difference in performance related 

to the high-low portfolio. By buying the high-portfolio and short selling the low-portfolio, the strategy 

yielded an annual alpha of 8.7% between 1992 and 2004. Abnormal returns were largest when 

applying a best-in-class screening approach. Furthermore, a negative screening approach yielded 

negative returns when buying a portfolio consisting of non-controversial firms while short-selling a 

portfolio consisting of sin stocks.  

In similarity to Kempf and Osthoff (2007), Statman and Glushkov (2009) also constructs high and 

low portfolios by using rating data from KLD, although with a slightly longer period stretching from 

1992 to 2007. The portfolios are equally weighted, and the cut-off is 33% in this study in contrast to 

many previous studies that work with value-weighted portfolios. When analysing both total ESG 

scores and individual pillar scores, the results indicate a strong positive abnormal return, both when 

using the CAPM and the Carhart four-factor model. They do, however, also conclude that the 

outperformance observed is strongly off-set by the return-disadvantage resulting from not investing 

in sin stocks. That sin stocks give a premium is consistent with findings of Hong and Kacperczyk 

(2009).  

In relation to ESG scores of RobecoSAM, Lee, Faff and Rekker (2013) study the performance of U.S. 

firms. Using a sample period stretching from 1998-2007 and applying the Carhart four-factor model, 

evidence suggest that high-rated firms and sectors significantly outperform low-rated firms and 

sectors. The study, however, only includes overall ESG scores and not the individual ESG pillars of 

the criteria.  

Manescu (2011) analyses the relationship between ESG ratings and returns in the cross-section based 

on data from KLD in the period 1991-2006. Included in the sample are all S&P 500 and DS 400 

firms. By applying Fama and MacBeth regressions, she concludes that only community relations have 

a positive impact on risk-adjusted stock returns while overall ESG scores do not explain returns. The 

impact, however, is not a compensation for risk but could instead be a result of mispricing. 

Furthermore, a changing effect of employee relations was identified, from positive in the first eleven 

years of the sample period to negative in the last five years. The author concludes that while the 

positive effect could be a result of mispricing, there are some evidence that the negative effect could 

result from compensation for low non-sustainability risk. The implication of the study is that some 
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ESG attributes could be relevant to value, although they are not incorporated into stock prices 

efficiently.  

In contrast to many of the previous studies, Galema, Plantinga and Scholtens (2008) construct 

separate portfolios with regards to each KLD strength and concern. Applying the Carhart four-factor 

model, all strength-minus-concern portfolios show a positive alpha when analysing data from the 

period 1992-2006. Additionally, when running Fama and MacBeth regressions, the authors conclude 

that the employee relations aspect has a strong positive effect on stock returns.  

Using a dataset of ESG ratings from Sustainalytics, Auer and Schuhmacher (2015) analyses how 

socially (ir)responsible investments in the Asia-Pacific, U.S. and Europe perform. In contrast to much 

of previous research, the authors conclude that active selection of high- and low-rated stocks do not 

provide superior risk-adjusted performance when compared to passive investments in the stock 

market. This applies no matter geographic region, ESG criterion and industry. Furthermore, the 

results indicate that investors in Europe tend to pay a price for socially responsible investing 

depending on industry focus and applied ESG criterion. In the U.S. and Asia-Pacific, however, 

investors can construct an ethical portfolio and follow an ESG-based investment strategy and still 

achieve a return similar to the market. 

3.2 Sin Stock Studies  

Hong and Kacperczyk (2009) study sin stocks, i.e. publicly traded firms involved in the production 

of alcohol, tobacco, weapons and gaming etc. The authors work with the hypothesis that there is a 

social norm against funding operations of such “sin companies” and that certain investors, particularly 

institutions tied to norms, pay a financial cost in refraining from such investments. In consistency 

with the hypothesis, the authors conclude that sin stocks are to a less extent held by institutions with 

norm-constraints. Another finding in the study is that sin stocks have higher expected returns than 

otherwise comparable stocks. This is in consistency with those stocks being neglected by norm-

constrained investors and thus facing a greater litigation risk, highly driven by social norms.  

Liston (2015) examines the impact of investor sentiment on a portfolio created by sin stocks in the 

alcohol, tobacco and gaming industries. By using different sentiments, augmented asset pricing 

models, the author studies whether investor sentiments can be counted as a risk factor for returns on 

sin stocks. The study concludes that both individual and institutional investor sentiments are already 

priced in returns on sin stocks. However, after controlling for the role of investor sentiment, the results 

from asset pricing show that the abnormal returns for sin stocks disappear. Furthermore, the GARCH 
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models applied in the study indicate that sin stock’s conditional volatility is significantly affected by 

investor sentiment. 

Blitz and Fabozzi (2017) investigate potential reasons to why sin stocks give abnormally high raw 

returns. The authors state that the study provides strong evidence that the abnormally high raw returns 

can in full be explained by asset pricing factors introduced recently. Particularly the new quality 

factors of Fama and French, profitability and investment are pointed out as extra important. When 

controlling for the two factors, it is concluded that no evidence of the existence of a premium that can 

be attributed specifically to sin stocks are found. There is thus nothing unusual about the performance 

of sin stocks, they rather perform as expected given their exposure to factors included in asset pricing 

models.  

Fauver and McDonald (2013) examine international variation in sin stocks and its effects on equity 

valuation. In an analysis of differences in time varying social views on sin stocks in G20 nations on 

firm valuation and excess returns, they find evidence that sin stocks are valued 8% lower in countries 

where there is a strong resistance from society against sin stocks and their industries. After a control 

for other factors, sin stocks produce an annual excess return of 1-2%. In nations lacking capital and 

investment control the observed returns are to a large extent arbitraged away while showing 

persistence in countries with capital restrictions.  

Kim and Venkatachalam (2011) find evidence suggesting that despite sin stocks offering superior 

returns and higher financial reporting quality, investors tend to neglect these stocks and instead bear 

a financial cost by complying with societal norms.  

3.3 Corporate Social- and Corporate Financial Performance 
Dam and Scholtens (2015) develop a coherent economic framework of responsible investing in order 

to investigate the link between corporate social- and financial performance. The study concludes that 

when firms announce social responsibility, it can potentially lead to lower stock market returns. 

However, it does not necessarily lead to lower firm value. Investors associate social responsibility 

with a higher market value compared to the book value of the firm’s assets. Further, the study suggests 

that more responsible companies have a higher return on assets.  

Orlitzky, Schmidt and Rynes (2003) perform a meta-analysis consisting of 52 prior quantitative 

studies that examine the CSR and CFP relation. By rigorously analysing the prior results, they 
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conclude that corporate social performance has a positive correlation with CFP across all previous 

studies.  

Barnett and Salomon (2006) work under the hypothesis that financial loss borne by RI funds as a 

result of a poorly diversified portfolio is offset since social screening intensifies due to a more stable 

and properly managed portfolio. Through empirical testing of a sample consisting of 61 RI funds 

from 1972-2000, they find evidence supporting their hypothesis. The results indicate that there is a 

curvilinear relation between the number of social screens used in the investment process and the 

financial return of the RI fund. Financial performance of RI funds are also affected by the types of 

social screens applied. Social screens tied to community relations results in better financial 

performance while screens tied to environmental and labour relations results in worse financial 

performance.  

In a revisit of the relationship between CSP and CFP, Barnett and Salomon (2012) once again 

conclude that the curvilinear relationship between corporate responsibility and financial performance 

exist. In the study, companies with low CSP have higher CFP compared to companies with modest 

CSP.  

3.4 Drivers of Responsible Investing 
Derwall, Koedijk and Ter Horst (2011) investigate the segmentation of the SRI movements with a 

values-versus-profit approach. According to the study, the segment on values-driven investors 

foremost use negative screening in order to avoid controversial stocks. Profit-drive investors tend to 

use positive screening instead. The authors argue that responsible investing is a values-driven 

investment approach that is based on social and personal values rather than financial considerations 

in order to integrate ESG criteria into investment decisions. In an empirical analysis of data from the 

period 1992-2008, the authors conclude that profit-driven investors earn abnormal returns in the short 

run, but profit-generating opportunities do not persist in a longer time horizon for SRI stocks.  

Using descriptive statistics, Tamimi and Sebastianelli (2017) find that S&P 500 companies differ 

significantly in their level of ESG disclosures. By analysing the Bloomberg ESG disclosure scores, 

they find that the highest level of transparency is found in the governance area while the lowest is 

found in the environmental area. Furthermore, it appears to be significant variability in the share of 

S&P 500 companies that disclose information about certain social policies, for example child labour. 

Different industry sectors are also displaying significant differences on both the Social and 
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Governance pillars. The study further reveals that large-cap firms have significantly higher ESG 

disclosure scores compared to mid-cap firms.    

Scholtens and Sievanen (2013) study drivers of SRI in the Nordic region and what determines the 

significant differences in the Nordic countries’ composition and size of SRI. The study aims to 

determine if such differences between Norway, Sweden, Denmark and Finland can be attributed to 

key characteristics in economics, finance, institutions and culture. The results suggest that although 

the Nordic countries have significant similarities in economic, social and CSR performance, the four 

countries significantly differ in the size and composition of socially responsible investing. The 

authors state that SRI is not a general feature of an economy, instead it is tied to certain actors in 

society and to certain characteristics. Furthermore, the size of the pension industry appears to matter 

as the larger the industry, the more the scope there is for SRI in general and norm-based investing in 

particular. 

3.5 Investment Strategies 
Capelle-Blancard and Monjon (2014) study whether SRI funds’ financial performances are related to 

attributes of the screening process. Using a sample of SRI funds based in France, the examination 

finds evidence that a greater screening intensity leads to a reduced financial performance. 

Furthermore, the result suggests that screening solely on sectors, e.g., avoiding sin stocks decreases 

financial performance.  

Lesser, Rößle, and Walkshäusl (2016) study more than 200 internationally investing funds by 

implementing sustainability screening in their investment processes. Results from the study indicate 

that responsible, green and faith-based investments should be distinguished from other approaches 

within the broader field of responsible investing. According to the study, socially responsible and 

green funds tend to underperform, and faith-based funds tend to perform similar to their peers in a 

non-crisis market. The authors conclude that the financial performance of sustainable investment 

vehicles is significantly affected by funds’ screening activities.   

4. Theoretical Framework 
In this section, the theoretical framework on which our analysis is built will be presented thoroughly. 

4.1 Return Properties 

The return is one of the most basic and important concepts in finance as the return on an investment 

measures its profitability. The return concept refers to the gains from holding an asset over a specific 
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period of time. The gains can be in the form of direct payments, e.g. dividends, or capital gain, i.e. 

the increase in price of the asset during the holding period (Munk, 2017). Such return is formally 

known as Holding Period Return (HPR), which is given by: 

𝑅( =
(𝑃( +	𝐷()
𝑃(0#

− 1 

Where: 𝑅( = Holding Period Return 
 𝑃( & 𝑃(0#= Price of the security at time t and t-1 
 𝐷( = Dividend at time t 

By using the formula above, it is assumed that the dividend is paid out at the end of the period and 

thus ignoring any reinvestment income between receiving the dividend and the end of the holding 

period (Cuthbertson & Nitzsche, 2008).  

It may sometimes be suitable to define returns in terms of the continuously compounded return which 

is the natural logarithm of the asset value at the end of the period divided by the initial investment. In 

situations with small changes, the continuously compounded return is not differing much from the 

standard return while for large changes is price, HPR and the continuously compounded return differ. 

An advantage with logarithmic returns is that they are additive, implying you can easily calculate the 

final value of your wealth invested over several periods by simply add the individual returns. In 

contrast, simple returns are multiplicative. Assuming that returns are normally distributed, they will 

remain so once added together, but not after being multiplied. In general, normally distributed returns 

are preferred as they are more symmetric and stable (Cuthbertson & Nitzsche, 2008). The logarithmic 

return is calculated as: 

𝑟( = ln	(
𝑃(
𝑃(0#

) 

An implication, however, arise from the fact that simple returns are aggregated across assets, implying 

that portfolio returns are simply a weighted average of the return of the securities in the portfolio. 

Furthermore, the variance of the return affects the relationship between simple return- and logarithmic 

averages over a certain period of time, which complicates the theory regarding risk and return. 

According to financial theory, investors taking a higher risk should be rewarded a higher return than 

risk-averse investors. Consequently, since the variance of a series of returns affects the logarithmic 

return of the same series, the risk-return relationship can potentially become more complicated 

(Bodie, Kane & Marcus, 2017).  
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4.2 The Capital Asset Pricing Model 

The Capital Asset Pricing Model (CAPM) was derived by Treynor (1961), Sharpe (1964), Lintner 

(1965) and Mossin (1966). Originally, the CAPM was developed in a one-period economy on the 

foundation of Markowitz’ mean-variance portfolio theory. In a one-period economy, certain 

assumptions are used: a risk-free asset exist, all investors have preferences for mean-variance while 

not being subject to portfolio constraints and all investors have homogenous beliefs, meaning they 

agree on the risk-free rate and the efficient frontier of risky assets (Munk, 2017). Thus, if investors 

agree on those two points, they automatically agree on the composition of the tangency portfolio. As 

a result, all investors only invest in some combination of the risk-free asset and the tangency portfolio 

of risky assets. In equilibrium, the total demand of investors must equal the supply of assets, implying 

that asset prices and expected returns must be set in order for this requirement to be fulfilled. 

Consequently, the tangency portfolio must be composed of all risky assets in the economy, which 

means that the tangency portfolio is undifferentiated from the market portfolio (Munk, 2017). 

Despite being the most famous model for estimating equilibrium prices of financial assets, its many 

underlying assumptions have attracted criticism from many theorists. The first assumption behind 

CAPM is that no transaction costs exist, implying that there is no cost of buying or selling an asset. 

Second, assets are assumed to be infinitely divisible, meaning that investors can take any position in 

an investment, no matter of the size of the wealth. The third assumption concerns the absence of 

personal income tax, which means that investors are indifferent to receiving dividends or capital 

gains. Fourth, an individual cannot affect prices of stocks by buying or selling. The fifth assumption 

is that investors are expected to base decisions only on expected values and standard deviations of 

their portfolios. Sixth, short selling is allowed in unlimited volumes. The seventh assumption suggest 

that lending and borrowing at the risk-free rate is unlimited. Assumptions eight and nine deal with 

the homogeneity expectation as previously presented. The tenth and final assumption implies that all 

assets are marketable, which means that even intangible assets can be traded on the market (Elton, 

Gruber, Brown & Goetzmann, 2014).  

The assumptions presented above are the main reason for the criticism of the CAPM. More 

specifically, it has been questioned how reasonable these assumptions are and how well they describe 

the reality. Although it is rather clear that several of these assumptions are not realistic and do not 

hold in the real world, the CAPM is still widely used when measuring the performance of stocks. 
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4.2.1 The Basic CAPM 

As previously mentioned, the basic CAPM was developed by Sharpe, Lintner and Mossin 

independently and can be calculated as: 

𝐸[𝑟7] = 𝑟 + 𝛽7(𝐸[𝑟:] − 𝑟;) 

Where: 𝑟7 = Expected return of asset i 
 𝑟; = Risk-free rate 
 𝛽7 = Beta of asset i to the market 
 𝑟: = Return of the market portfolio 

In the standard version of the model, the expected return of any stock should be equal to the risk-free 

rate plus the stock’s beta multiplied with the market risk premium. The beta is perhaps the single 

most important input in the CAPM, capturing the difference in the expected return required by an 

investor to hold the asset. The importance of the beta thus implies that an asset’s expected return to a 

large extent is related to the asset’s covariance with the market portfolio. Consequently, an asset with 

a high covariance with the market should have a higher expected return than an asset with a low 

covariance (Munk, 2017). The formula for calculating the beta is written as: 

𝛽7 =
<=>[?@,?B]
CD?[?B]

    

If the market beta of an asset is an appropriate risk measure, the risk-return trade-off is captured by 

the Treynor ratio, which is calculated as: 

𝑇𝑅7 =
𝐸[𝑟7] − 𝑟;

𝛽7
 

Thus, if the CAPM holds, the Treynor ratio of an asset would be equal to 𝐸[𝑟:] − 𝑟;. If, however, 

the CAPM does not hold the deviation of the excess expected return is defined as the alpha of the 

asset, which is calculated as: 

𝛼7 = 𝐸[𝑟7] − 𝑟; − 𝛽7(𝐸[𝑟𝑚] − 𝑟𝑓) 
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Figure 4.1 - Security Market Line 

 

In the diagram above with the betas on the horizontal axis and the expected returns on the vertical 

axis, the CAPM equals a straight line that intercepts the vertical axis at the risk-free rate 𝑟; and a slope 

equalling the market risk premium 𝐸[𝑟:] − 𝑟;. The line illustrated in the figure is known as the 

Security Market Line (SML). Assets that are priced according to the CAPM are located on the SML. 

However, if a point plots below or above the SML, the asset is underpriced or overpriced according 

to the CAPM. In such a scenario, the vertical distance between the point and the SML corresponds to 

the alpha of the asset (Munk, 2017).   

According to the CAPM, all investors should hold a combination of the risk-free asset and the market 

portfolio of all risky assets. By using a stock market index as a proxy for the market portfolio, an 

investor only needs to hold a mix of the risk-free asset and an Exchange Traded Fund (ETF) tracking 

that index. Investors’ portfolios only differ in terms of portfolio weights of the risk-free rate and the 

market portfolio as more risk-averse investors have a larger weight of the risk-free asset and less of 

the market portfolio than investors with a larger appetite for risk (Cuthbertson & Nitzsche, 2008).   

Despite being widely used, the CAPM has received scepticism and criticism throughout the years. 

Roll (1977) states that, in a strict manner, the CAPM cannot be tested since the true market portfolio 

is unobservable. The reason for this statement is that the true market portfolio should consist of all 

risky assets, including important assets such as real estate and human capital. Human capital cannot 

be observed which makes it difficult to estimate. Consequently, by using an observable proxy such 

0%

2%

4%

6%

8%

10%

12%

0 0,5 1 1,5 2

Ex
pe

ct
ed

 re
tu

rn

Beta

Security B Security A SML



25 
 

as a market index for the market portfolio in CAPM, one may not capture all the risk in the market 

that should be considered. 

Furthermore, the CAPM suggests that there is a certain relation between expected return and betas. 

However, this relation cannot be observed as the expected return on an asset is approximated by the 

average return during a specific period of time while the true beta is approximated by an estimated 

beta. Thus, even if the CAPM hold, it will not be possible to observe the same perfect relation between 

average returns and estimated betas (Munk, 2017).  

4.2.2 Practical Testing of the CAPM 

In equilibrium, the α of all assets should be equal to zero while the beta should explain all variation 

in returns according to the CAPM. In order to statistically test the CAPM, it is common to test the 

following equation: 

𝑟7( −	𝑟;( 	= 𝛼𝑖 + 𝛽𝑖J𝑟𝑚𝑡 − 𝑟;(L + 𝑒𝑖𝑡, 𝑡 = 1,2,… , 𝑇. 

Where: 𝑟7( = expected risk-free rate in period t 
 𝑟7( = expected return of asset i in period t 
 𝛼7: = interception of asset i with the market 
 𝛽7: = beta of asset i 
 𝑟:( = expected return of the market portfolio in period t 
 𝑒7( = error term of asset i in period t 

 

It is assumed that the firm-specific error term, 𝑒7(, is uncorrelated with all other assets, even the market 

portfolio. As a result, the total risk of an asset will thus be the sum of the firm-specific risk and the 

market risk, written as: 

𝜎7$ = 𝛽7$𝜎:$ + 𝜎$(𝑒7) 

The return of a portfolio P with weights in n different assets is estimated as follows: 

𝑅Q = R𝑊T𝛼T

U

TV#

+R𝑊T𝛽T𝑟:

U

TV#

+R𝑊T𝑒T

U

TV#

= 𝛼Q + 𝛽Q𝑟: + 𝑒Q	 

The relation tells us that the firm-specific risk between assets is uncorrelated, thus, it is possible to 

eliminate it by diversifying the investments across an adequate number of assets. The systematic risk, 

represented by the beta, will not be eliminated. Instead it will become a weighted average of the betas 

of the individual assets included in the portfolio. In similarity, the portfolio-alpha will be the weighted 

average of the alphas of the individual assets in the portfolio. This implies that it is beneficial to buy 

assets with a positive alpha and short assets with a negative alpha.  
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4.3 Arbitrage Pricing Theory 

In its simplest form, an arbitrage is a portfolio that offers a risk-free profit. According to financial 

theory, arbitrage opportunities in the markets should be exploited immediately and eliminated by 

traders, resulting that asset prices in general are set so that no arbitrage exist. The Arbitrage Pricing 

Theory (APT) was developed by Ross (1976) and combines the above-mentioned idea with a multi-

factor return-generating model. In similarity to the CAPM, APT identifies a relation between risk and 

return, although there are some significant differences. 

APT is built on three general assumptions: 

1. Returns are described by the K-factor model. 

2. There are sufficiently many securities in which investors can trade to diversify away all 

idiosyncratic risk. 

3. In a well-functioning security market, prices are set so that no arbitrage opportunities exist. 

Based on the three assumptions, the expected return of an asset is given by the following formula: 

𝐸[𝑟7] = 𝑟; + 𝛽7#	𝑥	𝑅𝑃# + ⋯+ 𝛽7Y	𝑥	𝑅𝑃Y 

Where 𝑅𝑃Yis the risk premium for taking on “factor k risk” (Munk, 2017).  

4.3.1 The APT and the CAPM 

The formula presented in the previous section basically concludes that the APT is a K-factor version 

of the CAPM relation between market betas and expected returns. Every individual factor that affects 

the returns of all or any asset carries a risk premium, although there is a possibility that one or several 

risk premiums are zero, meaning that not all common risks are priced (Munk, 2017).  

As presented in previous sections, the CAPM is based on the mean-variance model and an equilibrium 

argument which concludes that the tangency portfolio in fact is the market portfolio. Among the many 

underlying assumptions of the CAPM were that investors agree on the location of the efficient frontier 

of risky assets, which can be questioned in terms of credibility. The APT, on the other hand, has less 

restrictive assumptions concerning investor behaviour and essentially says that investors exploit 

arbitrage opportunities. However, the APT only yields an approximate equation for expected returns, 

which makes it less accurate than the CAPM. Furthermore, an approximation of the CAPM equation 

can be derived by applying the APT approach. The idea is that if all assets have a return that follow 

the Single-Index Model: 
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𝑟7 = 𝐸[𝑟7] + 𝛽7(𝑟: − 𝐸[𝑟:]) + 𝜀7,			𝑖 = 1,2, … , 𝑁,  

Which implies that the APT idea gives: 

𝐸[𝑟7] ≈ 𝑟; + 𝛽7	𝑥	𝑅𝑃: 

Since the market portfolio is the most well-diversified portfolio and because it has unit beta, the 

relation is supposed to hold exactly: 

𝐸[𝑟:] = 𝑟; + 𝑅𝑃: 	→ 	𝑅𝑃: = 𝐸[𝑟:] − 𝑟; 

Which implies: 

𝐸[𝑟7] ≈ 𝑟; + 𝛽7(𝑟: − 𝐸[𝑟:]) 

Which applies to all individual assets (Munk, 2017).  

4.3.2 Factor Models 

As presented in section 4.3, the first assumption on which APT is built on concerns the theory of 

factor models. Such a model assumes that asset returns’ covariation is derived from the sensitivity of 

all returns to some common factors. A factor model consists of two types of variables: firm-specific 

variables and macroeconomic variables, with the latter likely to affect roughly all assets. Fluctuations 

in macroeconomic variables such as interest rates, inflation or economic growth are likely to have an 

impact on the stock returns of a lot of firms, although the quantitative effect of these macroeconomic 

factors on individual companies will vary (Cuthbertson & Nitzsche, 2008). To simplify matters, we 

can choose one factor that is assumed to explain movements in stock returns to a reasonable large 

extent, rather than the assumption that movements in stock prices are determined by many factors. 

Such assumption will result in the single-factor model: 

𝑟7 = 𝐸[𝑟7] + 𝛽7(𝐹 − 𝐸[𝐹]) + 𝜀7, 𝑡 = 1,2, … , 𝑇.    

Where: 𝑟7 = expected return of asset i 
 𝐹 = deviation of the common factor 
 𝛽7 = sensitivity of asset i to the factor 
 𝜀7 = firm-specific disturbance 

Factor F is constructed so that its expected value is zero since it then enables it to only capture new 

information. Consequently, factor F will only capture deviations from the expected value. The 

deviation will in turn have an impact on the excess return of the asset according to the asset’s 

sensitivity to the factor. The firm-specific variable 𝜀7 is assumed to have no correlation across stocks 

and with the common factor F. 
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It is, however, not likely that a single macroeconomic factor will explain movements in stock returns 

precisely as the economy is far more complex than that. Thus, it is argued that since many 

macroeconomic factors are highly likely to have an impact on all stocks, a broad-market stock return 

index is the best single factor to explain individual returns of most firms (Bodie, et al., 2017). When 

using a market index as the single factor, we get the most famous one-factor model, also known as 

the Single-Index Model (SIM): 

𝑅7 = 𝛼7 + 𝛽7𝑅_ + 𝜀7 

Where: 𝑅_ = excess return of the chosen market index and the rest of notation as before 

The SIM is in reality not a model in the sense that it encapsulates certain ideas about investor-

behaviour in the market, rather it should be considered as a statistical model that assumes that the 

return on any stock can be explained by market return movements. In similarity to the single-factor 

model, the SIM implies that there are two sources of risk associated with a stock; a systematic 

component that affects all stocks and an uncorrelated firm-specific component, 𝜀7.    

It is, however, easy to see that models allowing several factors, i.e. multifactor models, can better 

describe security returns. Multifactor models offer a simple way to measure investor exposure to 

different macroeconomic risks in addition to construct portfolios to hedge such risks. Two highly 

important and common factors to include in a multifactor model are interest rate level and growth in 

the GDP. As in the single-factor model, a stock will respond to both sources of macro risk as well as 

its own firm-specific risk. A multifactor model describing the excess return on security i can thus be 

written as: 

𝑟7 = 	𝐸[𝑟7] + 𝛽7#(𝐹# − 𝐸[𝐹#]) + ⋯+ 𝛽7Y(𝐹Y − 𝐸[𝐹Y]) + 𝜀7, 𝑡 = 1,2, … , 𝑇. 

Where the notation is as defined for the single factor model (Munk, 2017). 

The two macro factors GDP and interest rate are represented by the F’s in the equation and are defined 

as the systematic factors in the economy. Just as in the single-factor model, both macro factors have 

an expected value of zero as they represent changes in the two variables that have not yet been 

anticipated. The sensitivity of stock returns to each factor is measured by the coefficients in the 

equation and for that reason they are commonly defined as factor betas.  

4.3.3 Diversification 

The second assumption under APT from section 4.3 concerns the diversification concept. According 

to APT, there are sufficiently many securities in which investors can trade to diversify away all 
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idiosyncratic risk. Financial theory suggests that if a portfolio is well diversified, the firm-specific 

risk is eliminated so that only factor risk is remaining (Bodie et al., 2017). The excess return on a 

portfolio consisting of n stocks is given by: 

𝐸(𝑅Q) = 𝛼Q + 𝛽Q𝐸(𝑅_) 

Where                                         𝛽Q = ∑𝑤7 𝛽7; 				𝐸(𝑅Q) = ∑𝑤7	𝐸(𝑅7) 

are the weighted averages of the beta and risk premiums of the n stocks in the portfolio. The non-

systematic variable of the portfolio is 𝜀Q = ∑𝑤7 𝜀7, which in similarity to the systematic variables is 

the weighted average of the 𝜀Qof the n stocks in the portfolio.  

Portfolio variance may be divided into systematic and non-systematic sources as well: 

𝜎Q$ = 𝛽Q$𝜎c$ + 𝜎$(𝜀𝑃) 

Where: 𝜎c$ = variance of factor F 
 𝜎$(𝜀Q) = non-systematic risk of the portfolio 

The non-systematic portfolio variance is the weighted sum of the non-systematic variance of the 

individual stocks in the portfolio. This is due to the assumption that each of the firm-specific variables 

𝜀7 of each individual stock in the portfolio are uncorrelated. Operating with an equally weighted 

portfolio, the non-systematic variance is given by: 

𝜎$(𝜀𝑃) =R
1
𝑁2

𝑁

𝑖=1
𝜎$(𝜀𝑖) =

1
𝑁2

R𝜎$(𝜀𝑖)
𝑁

𝑖=1
=
1
𝑛
	𝜎0$	(𝜀𝑖) 

(Munk, 2017; Bodie et al, 2017). 

The last term in the equation is the average value of the non-systematic variance across securities. 

Thus, the non-systematic portfolio variance is equal to the average non-systematic variance divided 

by n, which implies that the more securities in the portfolio, the more the non-systematic variance 

will approach zero. This effect is the result of diversification.  

4.3.4 No Arbitrage 

The third underlying assumption on which APT is built concerns arbitrage. More specifically, the 

theory says that in a well-functioning security market, prices are set so that no arbitrage opportunities 

exist. An arbitrage opportunity is defined as a situation where an investor can earn riskless profits 

without making a net investment (Bodie et al., 2017). An arbitrage opportunity can for example arise 

when a security is sold for different prices in different market places. An arbitrage investor would 

exploit such an opportunity by buying the mispriced security in the market with the lowest price while 
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simultaneously sell it in the market with the highest price in order to make a riskless profit. According 

to the law of one price, two assets that are equivalent in all economically relevant aspects should have 

the same price. A violation of the law is an arbitrage opportunity and arbitrage investors will trade 

the security as described above and thus making a riskless profit of the difference between the two 

prices. In the process, investors will contribute to driving the price up in the market where it is low 

and forcing it down where it is high until the arbitrage opportunity vanishes. Thus, the prices will 

soon be back in equilibrium again.  

The assumption that arbitrage investors instantly exploit arbitrage opportunities and thus contribute 

to making the market efficient again is the third assumption on which the APT is built. The excess 

return on any security can be formulated as the one-factor model in terms excess returns: 

𝑟7 − 𝑟; = 𝐸e𝑟7 − 𝑟;f + 𝛽7(𝐹 − 𝐸[𝐹]) + 𝜀7 

Which means that the excess return of a well-diversified portfolio we can call Q is: 

𝐸(𝑅g) = 𝛼g + 𝛽g𝐸(𝑅_) 

The risk premium of the market portfolio M is estimated from macro analysis. Furthermore, since 

neither portfolio M nor portfolio Q have residual risk, the only risk which the two portfolios are 

subject to is systematic and is derived from their betas to the common factor. Consequently, it is 

possible to eliminate the risk of portfolio Q by constructing a zero-beta portfolio X from portfolios Q 

and M. In order to achieve this, we select weights 𝑤g and 𝑤_ = 1 − 𝑤g on each portfolio, which will 

give a beta of portfolio X that is equal to zero. Consequently, portfolio X is risk-free and its alpha is 

𝑤g𝛼g, which in turn implies that its risk premium must be zero. If the risk premium in fact is not 

zero, it would be possible to earn arbitrage profits (Bodie et al., 2017). 

As illustrated above, arbitrage activity will result in a risk premium of any well-diversified zero-beta 

portfolio to zero. For any well-diversified portfolio Q this implies: 

𝐸(𝑅g) = 𝛽g𝐸(𝑅_) 

The equation states that the SML of the CAPM is related to APT through the no-arbitrage requirement 

of the APT. As in the case with the CAPM, some concerns are raised about the APT. Arbitrage pricing 

theory heavily rests on the idea of well-diversified portfolios, but even very large portfolios can have 

residual risk that is non-negligible. Index-portfolios may comprise of thousands of stocks while 

actively managed portfolios in general cannot since the number of stocks that can be actively analysed 
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in the pursuit of alpha is limited. Since the equation above describes the SML, and if the equation can 

be applied to all well-diversified portfolios with zero residual risk, it must at least be a proxy for the 

risk premium of portfolios with very low residual risk. A portfolio with very low residual risk, say 

1%, might deviate slightly from the equation above. Thus, the higher residual risk, the larger the 

potential deviation. If the deviation from the equation becomes too large, it will be difficult to fully 

trust the APT (Bodie et al., 2017). 

Although there are some obvious shortcomings with the APT, it is still valuable. One reason is that 

unlike the CAPM, the APT does not require that investors are mean-variance optimisers. If a fraction 

of sophisticated investors searches the market for arbitrage opportunities, it will be sufficient to alone 

produce a SML. Furthermore, the APT is not tied to an observable market portfolio, such as a stock 

index. This is in general considered as an advantage compared to the CAPM, which cannot be truly 

tested since it is tied to an unobservable market portfolio.  

4.3.5 Multifactor Arbitrage Pricing Theory 

Assuming that stock returns are affected by only one systematic factor is a too simplistic assumption. 

As we know, several macroeconomic factors such as interest rate fluctuations, inflation rates and 

GDP growth drive the business cycle, which implies that they simultaneously affect risk and return 

of an individual stock. The factors could also be discount rates that are appropriate to apply when 

valuing the securities. Chen, Roll and Ross (1986) used a five-factor model where the factors were 

the growth rate in industrial production, changes in the yield of short-term government bonds, 

unexpected inflation, changes in default risk premiums, and changes in the term premium (Munk, 

2017).  

It is thus possible to derive a multifactor version of the APT to include several sources of relevant 

risk. As we know, the single-factor model presented earlier in this thesis can be generalised to a 

multifactor model: 

𝑅7 = 𝐸(𝑅7) + 𝛽7#𝐹# + 𝛽7$𝐹$ + ⋯+ 𝛽7Y𝐹Y + 𝜀7 

As in the single-factor model, each factor has an expected value of zero since each measures the 

surprise in the systematic variable rather than the absolute level of the variable. When generalising 

the simple APT to a multifactor version, the concept of a factor portfolio must be considered. A factor 

portfolio is a well-diversified portfolio in which one of the factors should have a beta of one while 

the other factors should have a beta of zero. A factor portfolio can therefore be thought of as a tracking 
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portfolio, implying that the return on such a portfolio is tracking the development of certain origins 

of macroeconomic risk while being uncorrelated with other sources of risk (Bodie et al., 2017). Those 

portfolios can be constructed since we have a large number of securities and a relatively small number 

of factors to choose from.  

4.3.6 The Fama-French Three-Factor Model 

Arguably the best-known multifactor model is the Fama-French Three-Factor model, originally 

developed by Fama and French (1992). The model is written as: 

𝐸[𝑟7] = 𝑟; + 𝛽7:(𝐸[𝑟:] − 𝑟;) + 𝛽7h_i𝑆𝑀𝐵( + 𝛽7m_n𝐻𝑀𝐿( + 𝜀7( 

Where  We use some standard notations as earlier in the thesis 
SMB = Small Minus Big, meaning the return of a portfolio of small stocks in excess of the return on a portfolio of large stocks 
HML = High Minus Low, meaning the return of a portfolio of stocks with a high book-to-market value ratio in excess of the 
return on a portfolio of stocks with a low book-to-market ratio 

Furthermore, it is assumed that the residual 𝜀7 does not have any covariance with SMB and HML and 

that the residuals of any two assets have no covariance.  

The motivation behind the use of the SMB and HML factors is derived from previous studies which 

suggest that stocks in small firms have a tendency to provide higher returns than stocks in large firms, 

and value stocks have a tendency to provide higher return than growth stocks. The differences are 

however not a result of different exposures to the overall market return (Munk, 2017).  

It is notable that the market index plays a part in the model, namely, to capture systematic risk 

emerging from macroeconomic factors. The firm-characteristic variables SMB and HML are included 

due to long-standing observations suggesting that firm size and book-to-market ratio predict to which 

extent average stock returns deviate from levels consistent with the CAPM. This selection is justified 

by Fama and French on empirical grounds. It is argued that SMB and HML may approximate yet-

unknown fundamental variables, despite not being obvious candidates for relevant risk factors. 

However, Fama and French acknowledge that the empirical analysis fails to explain why the three-

factor model is well-performing and what the underlying mechanisms could be. One suggestion to 

the success of the three-factor model is that firms with high book-to-market ratios are more likely to 

be in financial distress while stocks in small firms may have a higher sensitivity to variations in 

business conditions. Small firms may in general be more sensitive to recessions, in which investors 

appreciate high returns the most. Thus, investors will require higher expected return on stocks in 

small firms if those stocks tend to perform particularly poorly in recessions.  
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Initially, Fama and French showed that the three-factor model gave a good fit of the U.S. stock market 

data between 1963 and 1993. However, studies performed on the model after its introduction 

presented evidence that the three-factor model performed poorly if it was applied to other markets. 

One significant problem appeared to be that particularly the SMB factor behaves differently in other 

markets, with significant deviations in emerging markets. As a consequence, Fama and French (2012) 

revisited the model and adjusted the factors, making them available for other regions, such as Europe 

and the Asia-Pacific. 

4.3.7 The Fama-French Four- and Five-Factor Models 

In recent years, Fama and French (2015; 2016) have extended the three-factor model to a five-factor 

model by adding the two factors RMW and CMA. RMW represents robust-minus-weak, in other 

words, the difference in return between a portfolio comprising of stocks in the most profitable firms 

and a portfolio comprising of stocks in the least profitable firms. CMA represents constructive-minus-

aggressive, which is the return difference between a portfolio comprising of stocks in firms with a 

conservative investment approach and a portfolio comprising of stocks in firms with an aggressive 

investment approach. The profitability of a company is measured by the ratio of Earnings Before 

Taxes (EBT) to the book value of equity. The percentage change in a company’s total assets over the 

most recent year serves as the investment measure of each company in the CMA factor (Munk, 2017). 

Since the five-factor model is simply an extension of the original three-factor model, it is given by: 

𝐸[𝑟7] = 𝑟; + 𝛽7:(𝐸[𝑟:] − 𝑟;) + 𝛽7h_i𝑆𝑀𝐵( + 𝛽7m_n𝐻𝑀𝐿( + 𝛽7p_q𝑅𝑀𝑊( + 𝛽7<_r𝐶𝑀𝐴( + 𝜀7( 

Where  We use some standard notations as earlier in the thesis 
SMB = Small Minus Big, meaning the return of a portfolio of small stocks in excess of the return on a portfolio of large stocks 
HML = High Minus Low, meaning the return of a portfolio of stocks with a high book-to-market value ratio in excess of the 
return on a portfolio of stocks with a low book-to-market ratio 
RMW = Robust Minus Weak, meaning the return of a portfolio of robust stocks in excess of the return on a portfolio of weak 
stocks 
CMA = Constructive Minus Aggressive, meaning the return of a portfolio of stocks with conservative investment approaches in 
excess of the return on a portfolio of stocks with aggressive investment approaches  

4.3.8 Carhart Four-Factor Model 

Originally, the SMB and HML factors of the Fama-French three-factor model were motivated by 

anomalies observed in relation to the CAPM. Another important anomaly is the short-term 

momentum, which refers to the fact that returns over different time-periods are not statistically 

independent. Stock returns tend to experience positive autocorrelation at very short time horizons, 

e.g., a positive return over the preceding week or month have a tendency to be followed by a positive 

return in the following week or month (Munk, 2017). To address this problem, Mark Carhart (1997) 
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developed another extension on the Fama-French three-factor model where a fourth factor, the 

momentum factor, is included. The model known as the Carhart Four-Factor Model is given by:	

𝐸[𝑟7] = 𝑟; + 𝛽7:(𝐸[𝑟:] − 𝑟;) + 𝛽7h_i𝑆𝑀𝐵( + 𝛽7m_n𝐻𝑀𝐿( + 𝛽7q_n𝑊𝑀𝐿( + 𝜀7 

Where  We use some standard notations as earlier in the thesis 
𝛽7q_n = sensitivity of security i to the momentum factor 
𝑊𝑀𝐿( = the return on the momentum factor at time t 

The momentum factor is represented by WML, which is the return achieved by a winners-minus-

losers strategy, in other words, the future return on a portfolio of recent winners in excess of the future 

return on a portfolio of recent losers. The momentum factor only requires knowledge of past stock 

prices. While the factor is very straightforward and simple to implement, it also suggests that a 

continued profitability implies inefficient financial markets (Munk, 2017). There are, however, 

empirical results explaining the effect of the momentum factor. Some previous studies suggest that 

the momentum effect is derived from liquidity issues. Trading of stocks in firms with low credit risk 

is the biggest source of momentum profits. Thus, liquidity risk and credit risk may be captured by the 

momentum factor, implying that such risks are priced in an economically intuitive way (Avramov, 

Chordia, Jostova & Philipov, 2007). Further empirical evidence suggests that the growth rate of 

industrial production, which is a vital driver of the business cycle, has a close relationship to the 

momentum factor.  

4.4 Fama-MacBeth Regression 

In an attempt to perform an empirical test of the CAPM, Fama and MacBeth (1973) introduced their 

Fama-MacBeth regression. The regression is built on previous test approaches that tried to overcome 

the measurement error problem that resulted in a biased estimate of the SML. Such testing 

methodology focused on combining securities in portfolios in order to diversify most of the firm-

specific part of returns, thus increasing the precision of beta estimates and the expected return (Bodie 

et al., 2017). Combining stocks in portfolios will reduce the number of observations left for the 

second-pass regression. If for example we combine 100 stocks and spread them across five portfolios 

comprising of 20 stocks each, and if the residuals of each individual stock in each portfolio have no 

correlation, the portfolio variance of the residual will be approximately one-twentieth the residual 

variance of the average stock. As a consequence, the beta of the portfolio in the first-pass regression 

will be estimated more accurately, and the five portfolios imply that we will only have five 

observations for the second-pass regression. 
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Fama and MacBeth applied the above-mentioned methodology in order to verify that average excess 

returns and beta have a linear relationship as observed, and that average excess returns are not 

explained by the non-systematic risk. The Fama-MacBeth model is a two-step model where the first 

step is given by:  

𝛽u(v =
𝐶𝑜𝑣[𝑟𝑖, 𝑟𝑚]
𝑉𝑎𝑟[𝑟𝑚]

 

Where:  𝛽u(v  = time series estimate of beta for asset i 
 𝑅:( = market portfolio’s return in the two-year period prior to t 
 𝑅7( = asset i’s return in the two-year period prior to t 

The second step in the estimation is then given by: 

𝑟7 = 𝛾| + 𝛾#𝛽7 + 𝛾$𝛽7$ + 𝛾}𝜎(𝜀7) 

Where:  𝛾$ = potential non-linearity of return 
 𝛾} = the explanatory power of non-systematic risk 𝜎(𝜀7) 

For a sequence of several sub-periods, the regression is run for every period. Both 𝛾$ and 𝛾}should 

have coefficients of zero in the second-pass regression if the CAPM holds. Fama and MacBeth ran 

the regression monthly between 1935 and 1968 and observed that the coefficients on residual standard 

deviation, represented by 𝛾}, demonstrated great fluctuations from month to month. Additionally, its 

t-statistics appeared to be insignificant, despite large average values. The overall results from the test 

were hence fairly in favour for the SML of the CAPM and APT. Recent tests of the Fama-MacBeth 

regression, however, suggest that the results decline in periods after 1968. Furthermore, when 

replacing an equally weighted portfolio of NYSE-stocks with a more appropriate value-weighted 

index, the results are rejecting the model as the slope of the SML becomes too flat (Bodie et al., 2017). 

4.5 Performance Measures 

4.5.1 Alpha 

The most widely used performance measure is Jensen’s alpha, or simply alpha, which was introduced 

by Michael Jensen in 1968. Intuitively, the higher the alpha is, the greater is the outperformance of 

the stock, corrected for risk. The alpha is essentially the intercept in a model, which captures the part 

of the return that is not explained by the systematic risk taken. An alpha of zero implies that the 

security is correctly priced according to the model used, which in turn implies that the security is 

plotted on the Security Market Line. Initially, Jensen applied the CAPM, meaning that he got the 

CAPM-alpha from his study. The CAPM-alpha is the excess return we get, controlled for the market 

exposure (Cuthbertson & Nitzsche, 2008). The alpha is given by: 
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𝛼7 = 𝑟7( − 𝑟;( − 𝛽7J𝑟:( − 𝑟𝑓𝑡L + 𝜀7( 

Where:  𝑟7( = security i’s return in period t 
 𝑟;( = risk-free rate in period t 
 𝛽7 = sensitivity of security i to the market 
 𝑟:( = market portfolio’s return in period t 
 𝜀7( = error-term, firm-specific risk 

The alpha may also be calculated using other models than the CAPM, for example the Fama-French 

multi-factor models and the Carhart four-factor model. Applying the alpha on models with more 

explanatory variables only requires some minor and straightforward adjustments to the equation 

above. If a security yields a positive alpha, the security has outperformed the market, or in some 

cases, a better-than-expected performance considering the security’s factor exposure. Thus, a positive 

alpha is crucial for every investor.  

4.6 OLS 
Ordinary Least Square (OLS) is a statistical method that can be used to analyse the relationship 

between two variables. The OLS estimator selects the coefficients in the regression so that the 

regression line is closely to the observed data. In other words, the objective is to choose the line 

producing the least squares fit to the data by applying the OLS estimator.  When applying the OLS 

method to financial studies, the purpose is usually to analyse the impact of firm-specific factors on 

returns as well as to measure performance of portfolios of securities (Wooldridge, 2013). OLS is built 

on an underlying linear model that describes the chosen relationship that we want to analyse. A 

standard version of the linear model with one regressor is given by:   

𝑌7 = 𝛽| + 𝛽#𝑋7 + 𝑢7 

Where:  𝑌7 = dependent variable 
 𝛽| = intercept of the regression line 
 𝛽# = slope of regression 
 𝑋7 = independent variable 
 𝑢7 = error term 

The OLS estimator extends the idea of minimising the total squared estimation mistakes to the linear 

regression model. If we assume that 𝑏| and 𝑏# are estimators of  𝛽| and 𝛽#, the regression line based 

on such estimators will be 𝑏| + 𝑏#𝑋, meaning that the value of 𝑌7 being predicted by the line is 𝑏| +

𝑏#𝑋7. Consequently, the error made in relation to the predicting the 𝑖(� observation is given by: 

𝑢7 = 𝑌7 − 𝑏| − 𝑏#𝑋7 

Which implies that the sum of all squared prediction errors over all observations is given by: 
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R(𝑌7 − 𝑏| − 𝛽#𝑋7)$
T

7V#

 

With the same notation as above (Stock & Watson, 2012). 

To ensure that both positive and negative errors are equally weighted and to make sure that positive 

and negative errors do not offset each other, all errors in OLS are squared. The OLS estimator of 𝛽#  

and is given by: 

𝛽�# =
∑ (𝑋7 − 𝑋)(𝑌7 − 𝑌)T
7V#

∑ (𝑋7 − 𝑋)$T
7V#

=
𝑠��
𝑠�$

 

And the estimator of 𝛽| is given by: 

𝛽�| = 𝑌 − 𝛽�#𝑋 

Where 𝛽�#𝑋 is a straight line, 𝛽�| is the interception and the combination of the two will result in the 

regression population line (Stock & Watson, 2012). 

The OLS method may also be applied when estimating coefficients in the multiple regression model. 

A multiple regression is highly relevant for financial studies as it may be used for multifactor models 

such as the Fama-French and Carhart models. A multiple regression builds on the single variable 

regression and enables estimating the effect on the dependent variable that arises when we change 

one of independent variables at the same time as the rest of the independent variables remain 

unchanged (Stock & Watson, 2012). In a multiple regression, the OLS estimators𝛽�|, 𝛽�# and 𝛽�� 

represents the values of 𝑏|, 𝑏# and 𝑏� which minimise the sum of squared prediction errors. In 

similarity to the single variable regression, the sum of squared errors is given by:	

R(𝑌7 − 𝑏| − 𝛽#𝑋7 − ⋯− 𝛽�𝑋�)$
T

7V#

 

In the multiple regression model, the OLS predicts the values and residuals by the following 

equations: 

𝑌�7 = 𝛽�| + 𝛽�#𝑋#7 + ⋯+ 𝛽��𝑋�7, 𝑖 = 1,… , 𝑛 and: 

𝑢�7 = 𝑌7 − 𝑌�7, 𝑖 = 1,… , 𝑛 
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In the multiple regression model, the OLS is built on four least squares assumptions while the single 

variable regression only comprises of three assumptions. The assumptions are vital to understand in 

order to understand when OLS will and will not provide estimated coefficients that are useful for us.  

The first assumption is that the conditional distribution of 𝑢7 given 𝑋#7, … , 𝑋�7 has a mean equal to 

zero. In other words, this implies that 𝑌7 will in some situations be above the population regression 

line while it in other situations will be below the line. In average, however, the population 𝑌7 will be 

placed on the population regression line. As a result, the expected value of 𝑢7 is zero. 

The second assumption is that (𝑋#7, … , 𝑋�7, 𝑌7), 𝑖 = 1,… , 𝑛, are not dependent on each other and 

identically distributed (i.i.d) variables. If the data are collected by simple random sampling, this 

assumption will automatically hold.  

Assumption three concerns large outliers and states that observations with values far outside the 

normal data range are not likely to exist. Large errors have a significant influence on the estimation 

due to the errors being squared, making the OLS estimator of the coefficients sensitive to large 

outliers.  

The fourth and final assumption only applies to the multiple regression model and suggest that no 

perfect multicollinearity exist. If one of the regressors is a perfect linear function of the rest of the 

regressors, they are defined as being perfect multicollinear. Such a situation is highly inconvenient 

and makes it impossible to compute the OLS estimator. The mathematical reason for this is that 

perfect multicollinear regressors produce division by zero in the OLS formulas, i.e., impossible to 

calculate (Stock & Watson, 2012).  

5. Data  
Once we had identified which models and data to use in the study, we needed to collect the raw data 

that should be analysed in order answer the problem statement. In this section we will present what 

data we have used, how it was collected and screened, how the analyses were performed and the 

motivation behind our choices.   

5.1 ESG Data and Construction of the Rating Model 

One of the main shortcomings of currently available ESG scores is a lack of coverage, particularly 

outside the main economies of the U.S and U.K, which are broadly covered. The two freely available 

data providers ASSET4, acquired by Thomson Reuters, and Bloomberg have significant flaws as the 



39 
 

prior do not report individual pillar scores while the latter only report disclosure scores. Other 

providers such as Sustainalytics or RobecoSAM reports even less, both offer below 100 firms with 

available data. The most extensive coverage is offered by MSCI/KLD, but unfortunately, they require 

that users purchase a license. To overcome this lack-of-ratings problem we decided to create our own 

ESG rating model. This is a fairly time-consuming process and a significant detour from the standard 

procedure of only using already published ESG scores, but it allows us to expand the stock universe 

and usable data set by a significant amount.  

Construction of the scores are done from collecting raw data directly from the individual firms. Our 

screening process starts with companies listed or delisted, in order to avoid survivorship bias, at (1) 

Copenhagen Stock Exchange, (2) Stockholm Stock Exchange, (3) Oslo Stock Exchange and (4) 

Helsinki Stock Exchange. Among financial economists, survivorship bias is known as a situation 

where only the better stocks survive to be included in the data set over time. We will elaborate more 

on survivorship bias in section 6.5. In addition, all companies smaller than a market capitalization of 

USD 100m are excluded from the data set since we suspect these firms to have a misleading effect 

on the overall results. This resulted in a total of 531 companies in our Nordic stock universe. 

Furthermore, when including all firms, years and metrics used in our rating model, the total number 

of data points amounts to over 140,000. 

Table 5.1 – Data sample sector breakdown 

 
Table 5.1 shows the sector breakdown of the data sample 
 

Today, firms report different ESG metrics in their annual reports or a separated annual sustainability 

report. This data is available through data providers such as Bloomberg, which is from where we have 

downloaded our data for the different EGS metrics. We screened our Nordic universe on different 

SECTOR # COMPANIES

Financials 74

Industrials 132

Consumer Staples 32

Consumer Discretionary 63

Materials 27

Energy 36

Health Care 62

Real Estate 34

Information Technology 48

Utilities 5

Communication Services 18

Sum 531
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ESG criteria and ended up with 19 different ESG metrics spread over the three pillars Environmental, 

Social and Governance. Most of the metrics are numerical relative scores e.g. CO2 Emissions/Sales, 

% Women in Workforce, Board Meeting Attendance, while others are binary variables depending on 

a simple YES/NO answer e.g. Human Rights Policy, Employee CSR Training, Sustainability 

Committee.   

Table 5.2 – ESG model metrics 

 
The table shows each specific metric included in the calculation of ESG-scores. Note that GHG stands for Green House Gases. The metric GHG/CO2 
intensity measures the emissions of CO2, however, if this is not disclosed by the firm, the metric measures GHG emissions. “Intensity” refers to the 
relative performance measured against a financial metric such as sales or EBITDA.   

The calculation of a numerical ESG score for each firm is done relative to its industry average. 

Although all metrics in theory are relative and should be comparable across industries, it is self-

explanatory that an oil company reporting its emissions relative to sales will be higher than a retail 

chain reporting the same relative number. Thus, individual firm scores depend of their performance 

relative to the industry average in the specific year. Each firm is then given a score between 0 and 

100. As long as a firm is reporting on the specific metric, it receives a score above 0. The only time 

a firm receives the score 0 is when it does not report the number. This is a purely judgmental decision, 

based on the level of disclosure. Firm with none or few metrics disclosed do not receive a rating. If a 

company discloses a metric, no matter the performance, we assume it to be better than not disclosing 

it at all. Finally, a total score is computed combining all metrics weighted as seen in table 5.2.  

PILLARS CATEGORY INDICATORS
# REPORTING FIRMS 
(AVG 2005-2018) WEIGHTS

PILLAR
 WEIGHTS

Environmental Energy & Ressource use Energy Intensity 105 6.0% 33.5%

Energy & Ressource use Water Intensity 67 5.0%

Emissions & Climate Change GHG/CO2 Intensity 109 7.5%

Emissions & Climate Change Climate Change Policy 166 5.0%

Waste Management Waste Reduction Policy 166 5.0%

Waste Management Waste Intensity 75 5.0%

Social Employee Relations Employee Turnover 78 6.0% 34.0%

Employee Relations Lost Time Incident Rate 56 4.0%

Employee Relations Employee CSR Training 166 5.0%

Diversity Women in Workforce 133 5.0%

Diversity Equal Opportunity Policy 166 5.0%

Community Community Spending Ratio 30 4.0%

Human Rights Human Rights Policy 166 5.0%

Governance Management Independent Board Members 168 6.0% 32.5%

Management Board Age Range 127 5.0%

Management Board Meeting Attendance 134 6.0%

Management Women in Management 80 5.0%

Shareholders Unequal Voting Rights 147 5.5%

Strategy CSR / Sustainability Committee 145 5.0%
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Table 5.3 – Summary statistics, overall ESG scores   

 
Table 5.3 presents summary statistics on the data used in the study between 2005 and 2018.  

Most notable in the summary statistics table above is perhaps the increase in the highest score which 

increases from 43 to 78.8, but we also see a significant growth in number of firms rated throughout 

the period, highlighting the increased focus on ESG issues in recent years.  

Pillar-specific scores 

Firms are also given a pillar-specific score where we only calculate each firm’s score within the three 

main pillars E, S and G. Again, each firm is assigned an ESG score corresponding to the performance 

of the ESG aggregated metrics, but separated scores are assigned to each pillar. Thus, we calculate E, 

S and G-scores for each firm.  

Table 5.4 – Pillar score weightings 

 
The table shows each specific metric included in the calculation of individual pillar scores. Note that GHG stands for Green House Gases. The metric 
GHG/CO2 intensity measures the emissions of CO2, however, if this is not disclosed by the firm, the metric measures GHG emissions. Intensity 
refers to the relative performance measured against a financial metric such as sales or EBITDA.   

   

YEAR AVG HIGH LOW COUNT STD DEV

2005 20,1 43 3 32 12,4

2006 25,1 50,95 3,6 47 14,9

2007 24,7 60,4 1,8 127 15,0

2008 28,4 59,75 2,4 137 15,5

2009 32,5 61,2 2,4 142 14,9

2010 32,2 62,3 1,2 171 16,9

2011 30,1 74,85 0,5 225 20,8

2012 31,9 75 0,5 233 21,0

2013 33,9 76,2 1 242 20,6

2014 36,1 76,7 1 250 19,7

2015 39,4 77 1,2 251 18,2

2016 40,4 76,7 1,2 257 18,2

2017 41,0 79,3 1,5 258 18,1

2018 39,4 78,8 1,5 259 18,2

PILLAR-SPECIFIC ESG SCORE WEIGHTINGS

E-SCORE S-SCORE G-SCORE

Energy Intensity 17.9% Employee Turnover 17.6% Independent Board Members 18.5%

Water Intensity 14.9% Lost Time Incident Rate 11.8% Board Age Range 15.4%

GHG/CO2 Intensity 22.4% Employee CSR Training 14.7% Board Meeting Attendance 18.5%

Climate Change Policy 14.9% Women in Workforce 14.7% Women in Management 15.4%

Waste Reduction Policy 14.9% Equal Opportunity Policy 14.7% Unequal Voting Rights 16.9%

Waste Intensity 14.9% Community Spending Ratio 11.8% CSR / Sustainability Committee 15.4%

Human Rights Policy 14.7%
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5.2 Other Data Providers 
As previously mentioned, there are several providers of ESG scores, each with its strengths and flaws. 

We will in this section briefly explain why we have chosen not to base our research on some of the 

most common providers’ data.  

One of the leading providers of ESG data is Thomson Reuters, who offers ratings on more than 7,000 

firms globally and time series data going back to 2002 through its ASSET4 business. The four pillars 

environmental, social, governance and economic serve as the foundation for an overall ESG score for 

the covered firms, which are updated on an annual basis. Most important global indices are covered 

by ASSET4, including MSCI World, MSCI Europe, S&P500, RUSSEL 1000 and FTSE 100 

(Thomson Reuters, 2019). A key issue with Thomson Reuters ASSET4 score is in our opinion that it 

includes a fourth, economic pillar. Since we are only interested in pure ESG factors, we suspect that 

the economic pillar may disturb the overall picture. Since the overall score is linked to the economic 

performance, there is a high possibility that the explanatory ESG variable and the dependent variable, 

namely stock returns, experience significant correlation. Consequently, we chose to not base our 

study on data from Thomson Reuters. 

ESG ratings are also accessible through the Bloomberg Terminal with time series data going back to 

2009. The coverage is extensive and includes more than 11,000 companies across the world.  Metrics 

such as energy and emissions, waste data, women on the board, independent directors, workforce 

accidents and other sector specific metrics are included in the score. Based on these metrics, 

Bloomberg analysts calculate an overall ESG score as well as scores for the individual pillars 

Environmental, Social and Governance on a yearly basis. There is, however, a crucial flaw with the 

Bloomberg ESG score; it is only a disclosure score. This implies that a company is rated based on 

what they choose to disclose in terms of data and information rather than its actual performance. 

Thus, an oil company only disclosing certain metrics that they score high on may receive a 

significantly higher overall score than what they would if they disclosed all metrics. Using 

Bloomberg’s disclosure score would hence give us a misleading result given the purpose of our study. 

The most extensive ESG coverage is offered by MSCI who offers ratings, scores and weights on 

350,000 individual securities across the world. The time series data stretches back to 2001 and are 

published annually. In similarity to the other data providers, MSCI publishes overall ESG scores as 

well as scores for the individual pillars. The data includes data points on ESG policies, programmes 

and performance, data on 65,000 individual directors and 13 years of shareholder meeting results. 
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MSCI also measure each firm’s exposure to industry material issue and how the company is managing 

each key issue. Before assigning the final scores, MSCI identifies 37 key issues for every industry, 

which are weighted based on a mapping framework (MSCI, 2018). MSCI’s ESG ratings are clearly 

suitable for our study and the only reason our study is not based on this data is because it is not 

accessible without a license. Unfortunately, we do not have access to this license and purchasing one 

would be too expensive.      

5.3 Market Data 

Since we want to perform Fama-French multifactor- and the Carhart four-factor tests, we need data 

points on all the factors included in the models; SMB, HML, MOM and the market risk premium. 

Data on the Small-Minus-Big (SML), High-Minus-Low (HML) and Momentum (MOM) factors are 

all downloaded from Kenneth French’s website on a monthly basis. The factors used in our models 

are based on European data available in the data library (French, 2019). The model, however, also 

calls for the risk-free rate and market return (excess return). As we focus only on the Nordic markets, 

we downloaded the risk-free rate and market returns separately using Datastream. In their U.S and 

international data library, Fama/French uses the one-month Treasury Bill as risk-free rate (French, 

2019). The one-month T-Bill is not commonly used in the Nordics, thus we have used the interbank 

offered rate. As we estimate returns in Norway, Sweden, Denmark and Finland, an average value of 

the rate in each country is computed and used as the risk-free rate. The rates used for Norway, 

Sweden, Denmark and Finland respectively are the 3M NIBOR, 3M STIBOR, 3M CIBOR and 3M 

VIBOR. Note that all “IBOR”-rates are local interbank offered rates, implying a reference rate that 

shows the average interest rate at which a number of banks in respective money markets are willing 

to lend to another at various maturities, with no collateral.  

To estimate the market returns it is common practice to use the defining stock exchange indexes. The 

same procedure as for the risk-free rate is used, meaning finding the average market return for the 

four countries. For Norway the OSEBX index is used. The index varies in the number of constituents 

but is described as the most representative index for the Norwegian stock market (Oslo Børs, n.d.). 

Representing the Swedish market, we use the OMX S30 Index, consisting of 30 shares which have 

the largest traded volume on the Stockholm stock exchange. For the Danish and Finnish markets, we 

us the OMXC and OMXH indices as proxies, which are the main indices on the respective local stock 

exchanges (Nasdaq, 2016).  
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Figure 5.1 – Historical Nordic interbank rates 

 
Figure 5.1 shows the development in the Nordic 3-month interbank rates from 2008 to 2019. The Y axis represents the observed rate. 

Figure 5.2 – Historical development of Nordic stock indices 

 
Figure 5.2 displays the development in the Nordic stock indices between 2008 and 2019, indexed to 100. The Y axis represents the index number. 

5.4 Portfolio Construction 
In our analysis of the relationship between ESG performance and stock returns, we apply a portfolio 

approach in which we compare high-scoring firms with low-scoring firms. To analyse and compare 

the results relative to each other and also against a typical, passive, market investment, the firms are 

placed in separate portfolios ranging from A to F depending on their overall score. Portfolio A consist 

of the best-in-class ESG-firms and F consist of the worst performers. Additionally, we created a long-
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short portfolio which takes a long position in the portfolio with the highest scoring firms and a short 

position in the portfolio with the lowest scoring firms, i.e., the A and F portfolio. The firms are 

assigned to the different portfolios using the following calculation:   

𝐴 = 𝑆𝑐𝑜𝑟𝑒( ≥ (𝐴𝑉𝐺( + 𝑠𝐷𝐸𝑉()	

𝐵 = 𝐴 > 𝑆𝑐𝑜𝑟𝑒( ≥ J𝐴𝑉𝐺( + (𝑠𝐷𝐸𝑉( ∗ 0.5)L		

𝐶 = 𝐵 > 𝑆𝑐𝑜𝑟𝑒( ≥ 𝐴𝑉𝐺(	

𝐷 = 𝐶 > 𝑆𝑐𝑜𝑟𝑒( ≥ J𝐴𝑉𝐺( − (𝑠𝐷𝐸𝑉( ∗ 0.5)L	

𝐸 = 𝐷 > 𝑆𝑐𝑜𝑟𝑒( ≥ 	 (𝐴𝑉𝐺( − 𝑠𝐷𝐸𝑉()	

𝐹 = 𝑆𝑐𝑜𝑟𝑒( < (𝐴𝑉𝐺( − 𝑠𝐷𝐸𝑉() 

where 𝐴𝑉𝐺( refers to the average value of the ESG scores in year t and 𝑠𝐷𝐸𝑉( refers to the standard 

deviation of ESG scores in year t. Due to the low disclosure of ESG data in the earliest years, year 

2005 and 2006 are excluded from further analysis as we consider the portfolios in these years not to 

be diversified enough to give sufficient results for carrying out our research. This can be seen in table 

5.5 and figure 5.3.  

Table 5.5 – Number of firms rated per year 

 
Table 5.5 displays the number of firms being rated in each year as well as number of firms in each portfolio per year. 

 

YEAR A B C D E F

2005 6 5 5 3 5 8

2006 10 9 4 5 8 11

2007 27 11 16 27 21 25

2008 30 16 19 18 30 24

2009 30 17 29 16 24 26

2010 34 25 27 27 23 35

2011 48 41 21 35 21 59

2012 45 39 35 31 24 59

2013 42 44 47 30 22 57

2014 44 42 49 37 25 53

2015 46 43 40 47 24 51

2016 46 49 42 46 25 49

2017 49 43 42 50 28 46

2018 45 44 44 48 30 48

NUMBER OF FIRMS IN PORTFOLIOS
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Figure 5.3 – Portfolio composition by industry  

 
Figure 5.3 displays the portfolio composition based on the number of firms in each industry. 

 

As illustrated in figure 5.3, the most common industry across all portfolios is industrials. However, 

materials, financials, consumer staples and consumer discretionary are also significantly represented 

in all portfolios.   

Furthermore, return data for each firm is downloaded from Datastream using total return, i.e. 

including dividends, and in local currency. The formula for calculating total returns is thus: 

𝑇𝑜𝑡𝑎𝑙𝑅𝑒𝑡𝑢𝑟𝑛( =
(𝑃( − 𝑃(0#) + 𝐷

𝑃(0#
 

Where:   𝑃( − 𝑃(0# = the price difference over the period  
 D = the amount of dividend per share paid during the period, and reinvested in the stock 

As the ESG-metrics are disclosed in the annual report or sustainability report the following year, 

returns for the firms are collected the year after. Thus, returns for firms in e.g. Portfolio A in 2007, 

comprising of 27 firms, are downloaded for year 2008 and so on. All returns are on a monthly basis, 

and the portfolios are rebalanced at the start of each year.  
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5.5 ESG Momentum 

Another way of using the ESG scores is to assess the development, or rather momentum in scores. 

Thus, in this analysis we will look at the relationship between a positive/negative momentum in the 

ESG scores and stock returns. This approach is widely used in previous studies presented in the 

literature review. We hence consider it to be useful for us to apply as well in order to put our results 

in relation to results from previous research. The momentum in ESG scores is interesting to 

investigate as it gives another perspective than the overall absolute ESG scores. Say a firm belongs 

in the very bottom of the ESG score interval, but becomes aware of the increasingly attention ESG 

issues get from both the public in general and asset managers. The firm decides to take action and 

initiates several programs to improve ESG performance, which leads to the firm doubling its ESG 

score after a few years. Despite all the effort, chances are that the firm still is far from the best 

performers in its industry because of the low starting point. Thus, such effects can often be ignored 

when looking at the absolute ESG score, but is exactly what is measured when looking at the 

momentum.  

We already know that the trending development in ESG scores is positive over time, thus our 

calculations for momentum have to take this into considerations, i.e. it is much more frequent for a 

score to increase than decrease. Firms are classified into two portfolios, “top” and “bottom”, which 

represents firms with great upwards momentum in ESG scores and firms with a decreasing 

momentum in ESG scores respectively. In addition, we create a long/short portfolio where we subtract 

the return of the bottom portfolio from the return of the top portfolio.  

Firms with an increase in the ESG score from one year to another above 50% (>0.5) are placed in the 

“top” portfolio, and firms with a decrease of 10% or more (<-0.1) are placed in the “bottom” portfolio. 

Portfolios are then rebalanced on a yearly basis from 2008 to 2018. The return data for each firm is 

collected from Datastream in a monthly frequency.   

The models used are the same as previously, namely the Carhart 4-factor model, Fama French 3-

factor model and the CAPM.  

 



48 
 

5.6 Fama-MacBeth 

To investigate the relationship between ESG factors and stock returns further, we use the 

FamaMacBeth approach to test the aggregated effect on individual stocks, which differs from the 

portfolio analysis. 

In the first step we estimate market betas by running time series regressions with excess return on 

stocks as the dependent variable and the excess return of the market factor as independent variable. 

These estimates, 𝛽�7(, are stored and used in the second step. As the model includes individual stocks’ 

respective ESG- and pillar scores, we use yearly data since total ESG scores and pillar scores are 

updated once a year. Thus, ∆𝑡 = 1	𝑦𝑒𝑎𝑟, for the the years 2008-2018. In addition to the model 

proposed by FamaMacBeth (1973), we add common control variables to make the model more robust. 

In contrast to the portfolio approach where the factors used mainly were collected from Kenneth 

French’s data library, we now download real data points for each firm. We find this a suitable 

approach as this is an analysis performed on individual stock basis. To control for the size, market 

capitalization for each firm is used. All market cap numbers are in USD and end-of-year values in 

order to ensure comparability across the four different countries. The value factor is replicated 

through the Price/Book ratio, and we have also included return on assets and debt/equity ratio to 

control for financial performance and capital structure of the firms. In addition to this, we 

acknowledge that some returns can be affected by industry related factors. Thus, we want to control 

for this by adding dummy variables for each the industries, taking a value of one if the firm is within 

the respective industry, and value 0 if not. To avoid the “dummy trap” with respect to multicollinearity 

(Wooldridge, 2013), one of the industries, namely communication services, is not included as a 

dummy variable.  

For each year we then estimate the following cross-sectional regression: 

𝑅7,(�# = 	 𝛾|,( + 𝛾#,(𝐸𝑆𝐺7,( + 𝛾$,(𝛽�7,( + 𝛾},(𝑀𝐶𝐴𝑃7,( + 𝛾�,(𝑃𝐵7,( + 𝛾�,(𝑅𝑂𝐴7,( +	𝛾�,(𝐷𝐸7,(
+ 	𝛾�,(𝑑17,( …	𝛾#�,(𝑑107,( + 	𝜎7,( 

where 𝑅7,( is the excess return over the risk free rate,  𝐸𝑆𝐺7,( is the ESG score, 𝛽�7,( is the exposure to 

the market factor (beta estimates stored from step 1), 𝑀𝐶𝐴𝑃7,( is the natural logarithm of the USD 

market capitalization, 𝑃𝐵7,( being the natural logarithm of the price/book ratio, 𝑅𝑂𝐴7,( is the return 
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on assets and 𝐷𝐸7,( being the debt/equity ratio. 𝑑17,( to 𝑑107,( are the industry dummies2. The reason 

for using the natural logarithm is to normalise the distribution of the data, in order to avoid outliers 

to the greatest extent possible. We will further explain the concept of outliers in section 6.4.  

The above model is used when considering the overall ESG scores of firms. However, as mentioned 

we also would like to investigate the effects of each pillar score E, S and G. This is given by the 

following model: 

   	

𝑅7,(�# = 	 𝛾|,( + 𝛾#,(𝐸7,( + 𝛾$,(𝑆7,( + 𝛾},(𝐺7,( + 𝛾�,(𝛽�7,( + 𝛾�,(𝑀𝐶𝐴𝑃7,( + 𝛾�,(𝑃𝐵7,( + 𝛾�,(𝑅𝑂𝐴7,(
+	𝛾�,(𝐷𝐸7,( + 	𝛾�,(𝑑17,( …	𝛾#�,(𝑑107,( + 	𝜎7,( 

where the variables are the same as the previous model, with the exemption that 𝐸𝑆𝐺7,( is replaced by 

𝐸7,(, 𝑆7,( and 𝐺7,(, which are the different pillar scores for each firm for environmental, social and 

governance performance respectively.  

6. Econometric Considerations 
From the theoretical section of this thesis we know that several econometrical assumptions must be 

satisfied in order for our models to provide reconcilable and unbiased estimators. Thus, we believe it 

is critical to test and discuss how our data fulfil some important econometric assumptions, which will 

be covered in this section. 

6.1 Autocorrelation    
Autocorrelation, also known as serial correlation, is most commonly found in time series data, which 

is what we are using in our study. Consequently, we consider it crucial to test our model for it. 

Autocorrelation implies that the values of the residuals are dependent on the previous values of the 

residuals in a data-series, and that we are able to predict future error terms based on today’s values. 

A problematic factor with autocorrelation is that the variance used in the OLS does not account for 

the variance between the cross-product of the correlated errors. Consequently, we will get a 

downward-biased variance, which in turn will result in a higher t-value as well as a greater probability 

of a type one error (Stock & Watson, 2012).  

                                                             
2 Industry dummies: 1) Financials, 2) Industrials, 3) Consumer Staples, 4) Consumer Discretionary, 5) Materials, 6) Energy, 7) Health Care, 8) Real 
Estate, 9) Information Technology and 10) Utilities. 
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Autocorrelation can be tested in many different ways but the most widely used tests are the Durbin-

Watson and the Breusch-Godfrey. However, Durbin-Watson tests may provide inconclusive results, 

which never is desirable. Furthermore, Durbin-Watson tests require positive and negative 

autocorrelation to be tested separately. This may be useful if the way forward is depending on whether 

we observe positive or negative autocorrelation. In other words, in studies where positive and 

negative autocorrelation tested separately add value, the Durbin-Watson tested is recommended to 

use. We believe that separately testing positive and negative autocorrelation will not add any new 

information or value to our study and we have thus chosen to use a Breusch-Godfrey test. The 

standard set-up for the test is to run it with one lag and is given by: 

𝑢( = ∅#𝑢(0# + 𝜀(							𝜀(~𝐼𝐼𝐷(0, 𝜎$); 𝑡 = 1,… , 𝑛 

Where:  u = error terms from the first regression 
 ∅ = estimated coefficients in the second regression 

The intuition behind the Breusch-Godfrey test implies that if ∅# significantly differs from zero, 𝐻| 

will be rejected, we reject no serial correlation. If we instead were to test a higher order of lag, we 

would need to perform an F-test in order to check if they are all equal to zero.   

In our study, we define the Long/short, A and F portfolios as most relevant, and we have therefore 

ignored the in-between portfolios B to E in the econometrical tests. We observe some autocorrelation 

in our data as we for some portfolios reject 𝐻|, indicating no serial correlation. This is illustrated in 

table 6.1. However, this is mostly for the Long/short portfolios. The only portfolio with signs of serial 

correlation except long/short portfolios is the A portfolio when using the Carhart model in the 

environmental pillar.  
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Table 6.1 – Autocorrelation test 

 
Model = model being tested 
H0 = no serial correlation 
*= Significant at the 10% level, **= Significant at the 5% level, ***= Significant at the 1% level 

 

 

H0 = No serial correlation

MODEL PILLAR PORTFOLIO P-VALUE

Carhart ESG Long/short 0.086*

A 0.364

F 0.169

FF Long/short 0.055*

A 0.599

F 0.184

CAPM Long/short 0.061*

A 0.670

F 0.156

Carhart E Long/short 0.025**

A 0.067*

F 0.111

FF Long/short 0.029**

A 0.102

F 0.120

CAPM Long/short 0.042**

A 0.176

F 0.182

Carhart S Long/short 0.192

A 0.795

F 0.820

FF Long/short 0.183

A 0.818

F 0.852

CAPM Long/short 0.289

A 0.483

F 0.841

Carhart G Long/short 0.007***

A 0.436

F 0.189

FF Long/short 0.007***

A 0.671

F 0.121

CAPM Long/short 0.013**

A 0.593

F 0.228
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6.2 Heteroscedasticity 

If the variance of the conditional distribution of the error term 𝑢7 given 𝑋7 is not constant for 𝑖 =

1,… , 𝑛 and particularly does not depend on 𝑋7, the error term is heteroscedastic. Otherwise, the error 

term is homoscedastic. In a simplified way, we can say that the residuals’ variance differs for different 

values of X in the regression. A model with heteroscedasticity will not produce biased parameters, 

although it will result in a biased variance term of the parameters which will not be t-distributed 

anymore (Stock & Watson, 2012). 

A common way to test models for heteroscedasticity is the Breusch-Pagan test, which is similar to 

the Breusch-Godfrey test for autocorrelation. The Breusch-Pagan test rests on the assumption that 

errors are normally distributed and is performed in three steps. The first step is to estimate the linear 

model: 

𝑦 = 𝛽| + 𝛽#𝑋7 + 𝛽$𝑋$ + ⋯+ 𝛽�𝑋� + 𝑢, 

by OLS as usual and to obtain the squared OLS residuals, 𝑢�$(one for each observation). The second 

step is to run the following regression: 

𝑢�$ = 𝛿| + 𝛿#𝑥# + 𝛿$𝑥$ + ⋯+ 𝛿�𝑥� + 𝑒𝑟𝑟𝑜𝑟 

Where:  u = error term in the first regression 
 x = independent variable from the first regression 
 𝛿 = estimated coefficients from the second regression 

We also keep the R-squared, 𝑅¢£¤
$  from the regression above.  

Finally, we form the F-statistics: 

𝐹 =

𝑅𝑢£2
2

𝑘
(1 − 𝑅𝑢£2

2 )
(𝑛 − 𝑘 − 1)

 

The test statistic is chi-distributed asymptotically with p-1 degrees of freedom.  

If the p-value in the Breusch-Pagan test is small enough, we should implement some corrective 

measures. One such measure could be to just use the heteroscedasticity-robust standard errors which 

then need to be computed using an econometric software (Wooldridge, 2013). 

Looking at table 6.2, we observe that several of the portfolios have significant coefficients. This 

means that we for some of our data we cannot reject the presence of heteroscedasticity in the residuals. 
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It is particularly for the portfolios created based on firms’ performance in the governance pillar that 

we reject homoscedasticity to a large extent.  

As we observe both autocorrelation and heteroscedasticity in our data, we cannot say that our models 

qualifies for the BLUE assumption, also known as Best Linear Unbiased Estimator. A common action 

against this problem is to use more robust standard errors, proposed by Newey and West (1987), 

which is what we will be using throughout our analysis to make it more robust.  
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Table 6.2 – Heteroscedasticity test 

 
Model = model being tested 
H0 = no heteroscedasticity  
*= Significant at the 10% level, **= Significant at the 5% level, ***= Significant at the 1% level  

 

H0 = No hetroscedasticity

MODEL PILLAR PORTFOLIO P-VALUE

Carhart ESG Long/short 0.743

A 0.000***

F 0.087*

FF Long/short 0.592

A 0.000***

F 0.086*

CAPM Long/short 0.444

A 0.000***

F 0.059*

Carhart E Long/short 0.000***

A 0.000***

F 0.000***

FF Long/short 0.000***

A 0.959

F 0.002***

CAPM Long/short 0.000***

A 0.531

F 0.003***

Carhart S Long/short 0.001***

A 0.000***

F 0.080*

FF Long/short 0.002***

A 0.126

F 0.104

CAPM Long/short 0.043**

A 0.062*

F 0.843

Carhart G Long/short 0.022

A 0.001***

F 0.000***

FF Long/short 0.058*

A 0.015**

F 0.000***

CAPM Long/short 0.000***

A 0.001***

F 0.000***
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6.3 Multicollinearity 

In the theory chapter of this thesis we presented some assumptions on which the OLS are built. The 

fourth OLS assumption, only applicable to multiple regression models, implies that no perfect 

multicollinearity should exist. In other words, there should be no perfect correlation between two or 

more explanatory variables. If there is a perfect correlation between those explanatory variables, i.e. 

multicollinearity exists, the OLS will struggle to inform us which of the variables that influences the 

dependent variable. However, the fourth OLS assumption does not say anything about imperfect 

multicollinearity. A highly problematic aspect with imperfect multicollinearity is that statistical 

programs tend to overlook it in contrast to perfect multicollinearity where the program will not run 

the regression if it prevails. Imperfect multicollinearity makes it difficult to obtain statistically 

significant results since it causes large variances of each of the estimated coefficients (Stock & 

Watson, 2012). 

Most of the models used in our study are well-established and often used in academic theory, which 

could imply that the models do not encompass multicollinearity and thus not require us to test for it. 

However, we do feel that checking if any explanatory variables are perfectly correlated and testing 

for multicollinearity will strengthen the quality of our research and support our findings and 

conclusions.  

A multicollinearity test can be performed by running a Variance Inflation Factor (VIF) test which 

runs several regressions for each single explanatory variable. The VIF-test is given by: 

𝑉𝐼𝐹7 =
1

1 − 𝑅7$
 

Where:  𝑉𝐼𝐹7 = VIF value of explanatory variable i 
 𝑅7$ = R-squared from the auxiliary regression of explanatory variable i 

If the VIF is higher than 10, we have multicollinearity in our model (Stock & Watson, 2012).  

The results from the multicollinearity robustness test can be seen in table 6.3. The overall conclusion 

is that all VIF values are well below the critical value of 10. Despite that we observe some fairly high 

values for several of the dummy variables, indicating a higher degree of variation between some 

industries. However, this is not enough to establish the existence of multicollinearity, and as all values 

are below 10 we reject the hypothesis of multicollinearity in our models.  
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Table 6.3 – Multicollinearity test 

 
Where: 
ESG = total ESG score  
E = pillar E score  
S = pillar S score 
G = pillar G score 
Beta = exposure to the market factor 
MCAP = natural logarithm of the USD market capitalisation 

(1) (2) (3) (4)

ESG 1,97 1,45 1,42 1,03

Beta 1,28 1,13 1,08 1,03

MCAP 2,17 1,60 1,47

P/B 1,85 1,27 1,07

ROA 1,59 1,31

D/E 2,10 1,12

d1 4,69

d2 5,90

d3 2,90

d4 3,91

d5 3,76

d6 2,37

d7 3,30

d8 2,34

d9 2,65

d10 1,62

(1) (2) (3) (4)

E 1,71 1,44 1,38 1,26

S 1,66 1,36 1,34 1,28

G 1,45 1,28 1,22 1,16

Beta 1,40 1,17 1,12 1,08

MCAP 2,05 1,45 1,33

P/B 2,29 1,62 1,16

ROA 1,93 1,58

D/E 2,83 1,25

d1 4,71

d2 5,57

d3 2,70

d4 3,83

d5 3,95

d6 2,35

d7 2,36

d8 2,33

d9 2,04

d10 1,43
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P/B = natural logarithm of the price-to-book value 
ROA = return on assets 
D/E = debt-to-equity ratio 
d1 = dummy variable that gives a firm “1” if the firm is in the Financials industry and “0” otherwise 
d2 = dummy variable that gives a firm “1” if the firm is in the Industrials industry and “0” otherwise 
d3 = dummy variable that gives a firm “1” if the firm is in the Consumer Staples industry and “0” otherwise 
d4 = dummy variable that gives a firm “1” if the firm is in the Consumer Discretionary industry and “0” otherwise 
d5 = dummy variable that gives a firm “1” if the firm is in the Materials industry and “0” otherwise 
d6 = dummy variable that gives a firm “1” if the firm is in the Energy industry and “0” otherwise 
d7 = dummy variable that gives a firm “1” if the firm is in the Health Care industry and “0” otherwise 
d8 = dummy variable that gives a firm “1” if the firm is in the Real Estate industry and “0” otherwise 
d9 = dummy variable that gives a firm “1” if the firm is in the Information Technology industry and “0” otherwise 
d10 = dummy variable that gives a firm “1” if the firm is in the Utilities industry and “0” otherwise 
 
 

6.4 Outliers 
The definition of an outlier can be a bit vague since it requires a comparison of the values of the 

variables for one observation with the rest of the observations in the sample. However, unusual 

observations may have a significant impact on the OLS estimates which makes it important to be alert 

to such observations. OLS minimises the sum of squared residuals, meaning that large residuals seize 

significant weight in the least squares minimisation problem, which makes the OLS sensitive to 

outliers. If the estimates are changed by an essentially large amount following a slight modification 

of our sample, it should raise some concerns (Wooldridge, 2013). From a practical point of view, 

outliers can arise from two different scenarios. First, mistakes when entering the data may lead to 

outliers. If a decimal point is misplaced, the entire OLS estimates can be thrown off, particularly in 

small-sized samples. It may also occur if we sample from a small population in which one or more 

members of the population differs significantly in relevant aspects from the remaining population. 

Thus, in situations where one or several data points significantly change the outcome, the OLS results 

are best off when reported both with and without outliers (Wooldridge, 2013). 
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Figure 6.1: Cumulative Return & Latest ESG Score 

 

In the graph above, we have plotted cumulative returns for each stock in our universe between 2005 

and 2018 against the ESG score received in 2018. Clearly, there are three stocks that have generated 

extreme returns in the sample period. A notable and interesting fact is that all of the stocks generating 

extreme returns are located in the F portfolio as they received low ESG scores in 2018 in the rating 

model. Thus, in our data set we have located three major outliers, which implies that we should report 

our OLS results both with and without the outliers to ensure that we correct data to draw our 

conclusion on. We therefore present our findings both with and without outliers in the result section 

later in the thesis.  

6.5 Sample Selection Bias 
In a sample selection, there is a correlation between one or several regressors and the error term, 

resulting in a biased OLS estimator. In a simplified way, a selection bias arises when an analysis is 

conducted on a sample of data that is not absolutely random, thus not truly representing the overall 

population (Berk, 1983). Financial research, particularly of historical performance, is often subject to 

survivorship bias, which is a form of sample selection bias. When comparing future returns on stocks 

that had high returns over the past year with future return on other stocks and the market as a whole, 

financial economists know the importance of selecting the sample of securities carefully. Although it 

seems like a straightforward task, it is not the reality. Some databases only provide historical data on 

stocks currently available to trade, but this implies that the most poorly performers are omitted since 

they went out of business or were acquired by other firms. Thus, a study based on data on historical 
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performance of currently traded stocks is subject to sample selection bias. The reason for this is that 

the sample selection is based on the dependent variable’s value, returns, since the stocks with the 

lowest returns are excluded. The mean return of all stocks, including the delisted, over a certain period 

will be lower than the mean return of those stocks still trading at the end of the period, implying that 

a study of only currently traded stocks may overstate performance. This is known as survivorship 

bias among financial economists since only the better stocks survive to be included in the data set 

(Stock & Watson, 2012). 

In our initial screening process, we included both actively traded and delisted stocks throughout the 

time period investigated. We did this with the objective to avoid survivorship bias, and we thus 

assume that our dataset has a low degree of this type of sample selection bias. The reason for not 

being entirely free from this type of bias is that we may still have bias from stocks delisted prior 2008, 

which is important to acknowledge.  

6.6 Errors-in-Variables 
Errors-in-Variables (EIV) is a situation where either the dependent variable or any of the independent 

variables are measured imprecisely, which can happen for many different reasons. If EIV is present, 

the first least squares assumption will fail, meaning that the OLS estimator is biased and not consistent 

(Wooldridge, 2013). Econometric literature distinguishes between errors in the dependent variable 

and explanatory variables, where errors in the latter are considered as more critical. Measurement 

errors in an explanatory variable tend to bias the estimated slope coefficient towards zero in OLS. 

Measurement errors in the dependent variable, however, are not as severe as they only increase the 

unexplained part of the regression (Stock & Watson, 2012). 

In a study like this, measurement errors are most likely to occur if any part of the data we use is 

incorrect in some way. Since the data is collected from a variety of external sources, which in turn 

rely on data from other sources and raw data from companies, there is a possibility that some of the 

data is incorrect in any way. The fact that our data is retrieved from Bloomberg and Thomson Reuters, 

who handle extreme volumes of data, could also increase the possibility of typographical errors and 

misstated data. Any such error will therefore lead to an incorrect ESG score produced by our rating 

model, or any other data downloaded for use in our analysis. 

Measurement errors could result in coefficients being biased towards zero, particularly if the errors 

add a random component to the actual value of the variable. Furthermore, EIV would imply that the 

estimated coefficients and conclusions are based on a variable that is not true. As a consequence, the 
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observed variable and the error term may be correlated, and we may get a biased and inconsistent 

coefficient (Wooldridge, 2013). Such a situation will obviously result in us drawing conclusions that 

are not really true, or in worst case, failing to come up with a conclusion at all. EIV can be handled 

in a variety of ways, each offering pros and cons. For example, we could construct portfolios with the 

objective to minimise the measurement errors in accordance with Blume and Friend’s study (1973). 

Another method is Shanken’s Correction, which in contrast to the FamaMacBeth method correct for 

time-series correlation in the residuals. A third widely applied approach is to not correct the estimates 

at all (Stock & Watson, 2012). We have chosen approach three, to not correct the estimates. We 

acknowledge that this may not be a perfect approach, but since the theory presented above suggests 

it as a reasonable approximation, it makes us confident that it is sufficient for our thesis.  

6.7 Endogeneity 

Endogeneity refers to a situation where a right-hand variable is correlated with the error term in the 

model. In general, endogeneity is said to have three main sources: omitted variables, reverse causality 

and measurement error. Common for all types of sources is that they will bias the coefficient on the 

affected right-hand sided variable. Furthermore, there is a possibility of endogeneity sources to bias 

any other variables in correlation with the endogenous variable (Stock & Watson, 2012).  

When excluding relevant variables in a model it may potentially bias the coefficients on the included 

variables. More specifically, we will report values that systematically higher or lower than the actual 

ones, which is known as an omitted variable bias (OVB). It is difficult to get data on all factors that 

may have an impact on the dependent variable, which implies that all regressions are exposed to 

potential OVB. It is therefore important to consider potential biases before running a regression. 

However, if the omitted variable proves to be unimportant in its own right, the bias will in reality be 

small. A highly general example could be if the 𝛽¦ is small, which means that the omitted variable Z 

is an unimportant determinant of Y.  

As we apply well known financial models in the first part of our analysis, we feel confident towards 

OVB, as these are models with heavy theoretical backing. However, there are extended asset pricing 

models such as the Fama French five factor model, which holds additional factors the models applied 

in the first part of the analysis. In the second part, we apply an adjusted Fama MacBeth method, 

accounting for commonly acknowledged risk factors in addition to capture industry specific effects 

through the use of dummy variables. Still, we know that other factors with a potential impact on the 

dependent variable may have been ignored. However, we are confident that our study, compared to 
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other studies within the field of ESG, are applying solid financial asset pricing models, and are 

capturing most of the effect on the dependent variable.  

7. Analysis and Results 

7.1 Financial performance and characteristics  

As we explained in the motivation section of chapter 1, we aim to uncover whether investing with an 

ESG approach will enhance or deteriorate returns in the Nordics. More specifically, we are looking 

for potential alphas, i.e. excess returns, in our portfolios that we described in the data section. This 

implies that we will compare returns of low-scoring portfolios with high-scoring portfolio and a 

Long/short portfolio in order to come up with a conclusion of the research question of the thesis. 

Given that previous research, which we presented in the literature review, have offered inconclusive 

and mixed results, we expect our findings to follow such pattern. This could for example imply that 

our models prove to lack significance when explaining returns, or that different pillars of the overall 

ESG concept will provide different results. Overall, it could be expected that our observations will 

provide evidence of investing with an ESG approach will yield lower returns than what “sin stocks” 

do. We base this expectation on the most recent studies in this field, which observe such results.  

To further give a transparency of the background and characteristics of the firms in the different 

portfolios, and more important, the difference between them, we present a few key financial metrics. 

The financial data presented is based on the portfolios A to F formed on the basis of overall ESG-

score of the Nordic firms. 

The market capitalization (market cap) is a measure of the size of the company, calculated by 

multiplying the share price with the total amount of outstanding common shares. It is converted to 

USD using the cross-currency exchange rate as of April 2019. This is done to ensure that the numbers 

are comparable across the different countries in the Nordic region. The trend is clearly downwards 

sloping as the ESG-performance deteriorates. From a rational point of view, this is expected, as 

smaller companies are more focused on growth in the short term, thus not allocating resources to 

invest in sustainable and ESG-friendly solutions, which are often expensive. Although this is 

expected, we find the difference to be quite large, with firms in the best performing ESG portfolio on 

average are almost 8 times the size of the firms in the worst performing ESG portfolio.  

Price-to-book ratio (P/B) is a common financial multiple used to compare the valuation of different 

firms’ book values (assets).  
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𝑃𝑟𝑖𝑐𝑒/𝑏𝑜𝑜𝑘	 =
𝑀𝑎𝑟𝑘𝑒𝑡	𝑐𝑎𝑝𝑖𝑡𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛

𝑇𝑜𝑡𝑎𝑙	𝑎𝑠𝑠𝑒𝑡𝑠  

A high P/B ratio implies higher expectations for the future value of a firm’s assets, whereas a low 

value below 1 implies that the values of a firm’s assets are overvalued (Damodaran, 2018). Portfolio 

A displays the highest P/B multiple with 3.6, while the other portfolios range between 2.4 and 3. 

Thus, the market is willing to pay a higher price for one dollar worth of assets in portfolio A compared 

to the other portfolios in our sample.  

As a proxy for financial performance we look at return on assets (ROA).  

𝑅𝑂𝐴 =
𝑁𝑒𝑡	𝑖𝑛𝑐𝑜𝑚𝑒
𝑇𝑜𝑡𝑎𝑙	𝑎𝑠𝑠𝑒𝑡𝑠 

This is a key metric used in valuations and in comparative analysis, as it says how much value the 

firm creates from its assets. In other words, it tells us how efficiently a firm is utilizing its asset base. 

Firms in portfolio A has the highest ROA with an average of 9.2% p.a., while firms in portfolio F 

rank lowest with an average ROA of only 1.7% p.a. The middle portfolios (B-E) are all fairly even 

around 6.5%. This indicates significant better financial performance for high-ranking ESG firms 

compared to the lowest ranking ESG firms.  

Capital structure is another important metric that can provide useful information. The debt/equity 

(D/E) ratio shows how much financial leverage the company has used to fund its activities. 

𝐷𝑒𝑏𝑡/𝑒𝑞𝑢𝑖𝑡𝑦	 =
𝑇𝑜𝑡𝑎𝑙	𝑑𝑒𝑏𝑡	

𝑇𝑜𝑡𝑎𝑙	𝑠ℎ𝑎𝑟𝑒ℎ𝑜𝑙𝑑𝑒𝑟𝑠	𝑒𝑞𝑢𝑖𝑡𝑦 

While debt financing provides a profitable interest rate tax shield, a high level of debt is normally 

considered risky. High levels of debt also decrease the financial flexibility of the firm. As seen in the 

bottom right graph in figure 7.1, high ESG-performers in portfolio A has the lowest level of debt with 

a D/E ratio of just below 100%, implying a capital structure close to 50/50. This is well below all the 

other portfolios which are more heavily debt-financed with D/E ratios ranging from 120% to 140%. 

Portfolio A is consequently the only portfolio with less debt than equity in the capital structure of the 

firms, which implies that the firms in this portfolio have the largest degree of financial freedom in 

our sample. Financial freedom implies that firms may spend resources on ESG activities, which could 

be impossible with significant debt to service as this would come with restrictions from banks or 

bondholders. 
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To summarize the financial characteristics of the different portfolios, the top ESG-performers in 

portfolio A stands out as the most robust firms. The firms in this portfolio has clearly the highest 

market value, which alone might not tell us much, but in combination with solid financial 

performance (ROA) and the largest degree of financial flexibility it gives a clearer image of these 

firms as robust. Investors seem to value this as they are willing to pay a significant premium for such 

firms, given the high P/B multiple.  

Figure 7.1 – Financial performance and characteristics  

 

Figure 7.1 presents the main results of our financial analysis in the period 2008-2019. Financial data and metrics showed in the figure are the average 

value for each portfolio over the years 2008-2019. Market cap values are reported in million USD. The debt/equity reported is the ratio total debt to 

total shareholders’ equity.  

Going forward, we will first present our general findings from the regression using the CAPM and 

Fama-French 3 factor model. Then, when analyzing the regression results from the Carhart 4-factor 

model, we will go more in depth of each of the different pillars; overall ESG, E, S and G portfolios. 

The results will be presented with regression on each of the portfolios A to F, in addition to a 

long/short portfolio. This long/short portfolio follows a typical strategy in which you buy one 

portfolio and sell (short-sell) another. In our case, we buy (go long) portfolio A and sell (go short) 

portfolio F. This way we can keep track of the relative performance between good performing ESG 
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firms and bad performing ESG firms. We repeat this strategy for each of the pillars as well as the 

overall ESG score.  

7.2 Results: CAPM 

When applying the CAPM for the portfolios created based on overall ESG performance, we observe 

a negative alpha for the long/short portfolio, although not statistically significant. We can see that 

both portfolio A and E/F have highly significant monthly alphas, although E and F seem to outperform 

the top scoring portfolio.  

The results from the environmental (E) pillar differs as it is only the two top performing 

environmental portfolios (A and B) that shows significant alphas at the 1% level with a 0.7% and 

0.6% monthly excess return to the market respectively. Portfolio C and D are only showing significant 

alphas at the 10% level (0.4% and 0.5% respectively). The Long/short portfolio does not indicate any 

difference from zero for the alpha.  

Looking at the social pillar (S), an interesting finding is that this is the only of the Long/short 

portfolios with a significant alpha in our study. With a negative monthly excess return of 0.8%, it 

indicates that a strategy of investing in poor performing firms in the social aspect generates higher 

financial returns than firms with a good performance measured on social metrics. While no significant 

alpha is found for portfolio A, portfolio F shows the highest absolute value in our regression results, 

indicating a monthly excess market return of 1.2% per month.  

The final pillar, which is based on firms’ governance score shows no significant alphas at all. Also, 

worth considering is the low beta coefficient for the portfolios in the G pillar. While the portfolios in 

the other pillars show a market beta of around 0.85-0.95, the governance portfolios seem to have 

significant less exposure to overall market movements, with estimated beta values around 0.3-0.4. In 

other words, these portfolios have less degree of systematic risk.   
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Table 7.1 – Time series regressions: CAPM  

 
Where: 
Alpha = intercept, monthly excess return  
MKT-RF = average exposure to the market factor 
R-squared = how much of the variability in returns that the model explains 
*= Significant at the 10% level, **= Significant at the 5% level, ***= Significant at the 1% level 

 

7.3 Results: Fama-French 3 factor model 

We now add the Fama-French Small-Minus-Big (SMB) and High-Minus-Low (HML) factors to the 

model. For the overall ESG score portfolios the result shows many similarities to the one of CAPM, 

with a positive alpha at the 1% level for both portfolio A, E and F. As for the CAPM, portfolio E and 

F are showing a larger positive alpha than A. For the environmental-based portfolios, the Long/short 

portfolio yet again shows a positive alpha, but without statistical significance. However, portfolio A 

PORTFOLIO ALPHA MKT-RF R2

ESG Long/Short -0.004 -0.011 0.000

A 0.006*** 0.878*** 0.842

B 0.004* 0.873*** 0.816

C 0.005* 0.923*** 0.807

D 0.003 0.936*** 0.839

E 0.009*** 0.834*** 0.703

F 0.009*** 0.889*** 0.711

E Long/Short 0.003 0.138*** 0.079

A 0.007*** 0.945*** 0.835

B 0.006*** 0.851*** 0.795

C 0.004* 0.924*** 0.812

D 0.005* 0.937*** 0.77

E 0.004 0.884*** 0.795

F 0.004 0.807*** 0.735

S Long/Short -0.008*** -0.044 0.006

A 0.003 0.869*** 0.811

B 0.005** 0.875*** 0.792

C 0.005** 0.862*** 0.822

D 0.005* 0.979*** 0.796

E 0.005* 0.916*** 0.78

F 0.012*** 0.913*** 0.708

G Long/Short -0.004 -0.110** 0.039

A 0,000 0.289*** 0.117

B 0.004 0.368*** 0.109

C 0.001 0.371*** 0.135

D 0.003 0.369*** 0.148

E 0.004 0.344*** 0.101

F 0.005 0.399*** 0.137
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and B in the E pillar show fairly high and significant alphas of 0.7%, indicating that firms with good 

environmental standards are performing better than the overall market. Worth mentioning is the low 

relevance of the SMB factor in explaining the portfolio returns. Looking at the SMB factor, we only 

observe the Long/short portfolio to give any explanatory power for it across the panel. The HML risk 

factor also shows low explanatory power for the three first pillars (ESG, E and S), but shows strong 

statistical significance for all of the governance score portfolios. Thus, the model suggests that 

portfolios created based on governance metrics are highly correlated with that of value stocks, as the 

HML factor accounts for the return of value stock in excess of growth stocks.  

Table 7.2 – Time series regressions: Fama-French 3 factor model  

 
Where: 
Alpha = intercept, monthly excess return 
MKT-RF = average exposure to the market factor 

PORTFOLIO ALPHA MKT-RF SMB HML R2

ESG Long/Short -0.004 -0.017 0.056 0.003 0.001

A 0.005*** 0.869*** 0.048 0.107 0.844

B 0.004* 0.874*** 0.005 -0.045 0.817

C 0.005* 0.906*** 0.167 0.019 0.801

D 0.003 0.938*** 0.034 -0.138 0.841

E 0.010*** 0.833*** 0.042 -0.09 0.704

F 0.009*** 0.886*** -0.008 0.104 0.712

E Long/Short 0.002 0.124*** 0.149 -0.02 0.087

A 0.007*** 0.929*** 0.149 0.055 0.837

B 0.007*** 0.856*** -0.092 0.096 0.797

C 0.004* 0.943*** -0.141 -0.154 0.816

D 0.004 0.914*** 0.271 -0.092 0.777

E 0.003 0.863*** 0.219 -0.021 0.799

F 0.004 0.804*** 0,000 0.075 0.736

S Long/Short -0.009*** -0.07 0.215 0.129 0.023

A 0.003 0.844*** 0.212 0.11 0.816

B 0.006** 0.888*** -0.138 0.017 0.794

C 0.005** 0.865*** -0.042 0.032 0.823

D 0.004 0.969*** 0.137 -0.112 0.799

E 0.004 0.890*** 0.257 0.015 0.785

F 0.012*** 0.914*** -0.003 -0.019 0.702

G Long/Short -0.004 -0.054 -0.404** -0.449*** 0.154

A 0.001 0.281*** -0.113 0.524*** 0.177

B 0.004 0.339*** 0.024 0.709*** 0.167

C 0.002 0.346*** -0.059 0.822*** 0.233

D 0.004 0.351*** -0.1 0.780*** 0.246

E 0.006 0.303*** 0.013 1.085*** 0.246

F 0.005 0.335*** 0.292 0.972*** 0.252
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SMB = average exposure to the size factor 
HML = average exposure to the value factor 
R-squared = how much of the variability in returns that the model explains 
*= Significant at the 10% level, **= Significant at the 5% level, ***= Significant at the 1% level 

7.4 Results: Carhart 4-factor model 
Overall ESG score 

Looking at the Long/Short- and A to F portfolios based on the overall ESG performance, we observe 

significant positive excess returns at the 1% level generated by portfolio A, B, C, E and F. Portfolio 

B and C are however only generating significant positive returns at the 10% level. For all portfolios 

except the Long/Short, the excess return on the market (MKT-RF) is clearly a variable with 

significant explanatory power, with market betas ranging from 0.83 to 0.94 for portfolio A to F. As 

for the other risk factors, the momentum factor shows significance at the 1% level for portfolio A to 

F in the G pillar, portfolio B in the S pillar and. Additionally, the momentum factor shows significance 

at the 5% level for the Long/short portfolio for the overall ESG score.   

E score 

Looking at the portfolios generated based on firms’ environmental score, all portfolios show a 

positive alpha, even the Long/short portfolio. However, only portfolio A, B and C show statistically 

significant alphas with 0.6%, 0.7% and 0.5% respectively. From a “pro ESG” point of view, the E 

score results are the most promising in terms of positive portfolio returns, as it is only for the 3 best 

performing environmental portfolios we find a significant positive alpha, whereas the worst 

performing environmental portfolios do not show significant returns different from zero. This could 

indicate that the E factor is the most incorporated factor among the ESG pillars for asset managers 

and investors. Given the level of public attention environmental issues gets relative to e.g. board-

related issues (G – governance) or employee turnover (S – social), this is perhaps not that surprising.  

S score 

The only Long/short portfolio generating a significant alpha is the one based on firms’ social 

performance metrics. The portfolio indicates a negative alpha of 0.9% per month, or -10.3% 

annualized. Looking at the individual portfolios in the S-pillar, no significant excess return can be 

found for portfolio A. Portfolio F, however, shows the highest alpha of any portfolio with a monthly 

excess return of 1.2%, which explains the large negative return in the long/short portfolio. This 

indicates a negative correlation between firms’ social performance and their performance in the stock 
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market, i.e. poorly performing social firms outperforms the strongly performing social firms in the 

stock market.  

G score 

The regression results from portfolios sorted after performance on the governance pillar show clearly 

different results than the other individual pillars as well as the overall ESG score. Firstly, only the E 

portfolio shows a significant alpha of 0.9%, although only at the 10% significance level. Second, the 

market betas are much lower, indicating a lower systematic risk, i.e. less correlated with movements 

in the broader market. For portfolio A to F, the momentum (WML) factor is significant at all levels, 

albeit with a negative sign. As this is the case for both portfolios with good and bad governance 

performance, it could indicate that firms with a large degree of governance disclosure, which is a 

necessity for receiving a G score, typically are firms with poor momentum.  

Fit 

The R2 as a measure of fit is interesting to look at as it explains how much of the residuals’ variance 

is explained by the model. For many of the portfolios, the R2 is around 0.8, meaning that 

approximately 80% of the variance is explained by the model. For the long/short portfolios, the R2 is 

very small, implying that these portfolios are the a less degree explained by the applied models. A 

notable detail is the difference between the portfolio A and F as Portfolio A shows a R2 of 0.85, 0.84 

and 0.82 when regressing based on ESG score, E score and S score respectively. For the same ESG, 

E, and S score portfolio constructions, portfolio F shows and a R2 of 0.71, 0.74 and 0.71. In other 

words, the model better explains the returns for portfolio A than portfolio F. As for the portfolios 

being formed based on the firms’ governance (G) score, we observe a much lower R2 value for all 

models tested.     
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Table 7.3 – Time series regressions: Carhart 4-factor model  

Where: 
Alpha = intercept, monthly excess return 
MKT-RF = average exposure to the market factor 
SMB = average exposure to the size factor 
HML = average exposure to the value factor 
WML = average exposure to the momentum factor 
R-squared = how much of the variability in returns that the model explains 
*= Significant at the 10% level, **= Significant at the 5% level, ***= Significant at the 1% level 

 

7.5 Sub samples - split time samples 
To further check the robustness of our model, we split our data sample into two groups, one for the 

earlier years (2008-2013) and one for the more recent time frame (2014-2018). This is a way to test 

whether ESG investing and potential returns following an ESG-strategy have changed significantly 

over the years. We consider this interesting to investigate given the significant increase of interest in 

PORTFOLIO ALPHA MKT-RF SMB HML WML R2

ESG Long/Short -0.002 -0.025 0.039 -0.152 -0.179** 0.034

A 0.006*** 0.865*** 0.039 0.023 -0.097 0.847

B 0.004* 0.874*** 0.006 -0.041 0.004 0.817

C 0.005* 0.905*** 0.165 -0.002 -0.025 0.81

D 0.003 0.939*** 0.036 -0.112 0.03 0.842

E 0.009*** 0.831*** 0.039 -0.117 -0.032 0.705

F 0.009*** 0.890*** 0,000 0.175 0.082 0.714

E Long/Short 0.002 0.122** 0.145 -0.057 -0.042 0.089

A 0.006*** 0.925*** 0.142 -0.008 -0.073 0.838

B 0.007*** 0.854*** -0.097 0.056 -0.047 0.798

C 0.005* 0.942*** -0.144 -0.184 -0.035 0.816

D 0.004 0.915*** 0.275* -0.056 0.042 0.777

E 0.003 0.861*** 0.214 -0.063 -0.048 0.78

F 0.004 0.803*** -0.003 0.049 -0.03 0.736

S Long/Short -0.009*** -0.068 0.219 0.161 0.037 0.024

A 0.003 0.845*** 0.214 0.122 0.014 0.816

B 0.006*** 0.879*** -0.158 -0.16 -0.205*** 0.806

C 0.005** 0.862*** -0.047 -0.019 -0.059 0.824

D 0.004 0.969*** 0.137 -0.114 -0.002 0.796

E 0.004 0.889*** 0.255 -0.003 -0.021 0.785

F 0.012*** 0.913*** -0.005 -0.039 -0.023 0.709

G Long/Short -0.004 -0.057 -0.411** -0.508*** -0.069 0.159

A 0.004 0.258*** -0.161 0.081 -0.513*** 0.284

B 0.007 0.311*** -0.034 0.174 -0.620*** 0.257

C 0.004 0.324*** -0.105 0.397* -0.492*** 0.302

D 0.006 0.325*** -0.152 0.303 -0.552*** 0.342

E 0.009* 0.269*** -0.056 0.448* -0.736*** 0.382

F 0.007 0.315*** 0.250 0.589** -0.444*** 0.301
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the subject over the years. We will present the results only for the Carhart 4 factor model and focus 

on the key portfolios Long/Short, A and F for each pillar. 

A rational hypothesis is that ESG investing have increased in recent years given the level of attention 

and momentum amongst investors, asset manager and the public in general (BNP Paribas, n.d.). To 

illustrate this graphically, we gathered data from Google Trends over the sample period. Google 

Trends compares the popularity of search terms, i.e. how “hot” a topic is. The data is an unbiased 

sample from the Google database (Google, 2019). Figure 7.2 shows the Trends results for the term 

“ESG investing” and “Environmental, social and corporate governance”. As illustrated, the trend has 

clearly shifted towards a greater momentum for the overall interest in the subject after 2014-2015. It 

should be mentioned that the Google Trends results are for the whole world, not only the Nordics. 

Figure 7.2 – Google Trends  

   
The figure shows the Google Trends data for searches on the terms “ESG Investing” and “Environmental, social and corporate governance” from 2008 
up until today. The Y-axis shows Google Trends score from 0-100, which is relative to other keywords searched for. A high score thus implies that our 
keywords are searched for often in relation to others. Data shown is based on searches from the whole world. Source: Google Trends 

Given the Google Trends findings, we find it interesting to look at the effect of the increased level of 

public attention had on stock returns. Looking at table 7.4, we present the regression results for the 

split sample periods.  

Somewhat different from the Google Trends indications, we observe that the general interest in 

subjects related to ESG do not show significant impact on stock market returns in the Nordics. In fact, 

it rather shows that high ranking ESG firms often had a larger alpha in the years 2008-2013 compared 

to the more recent time sample of 2014-2019. In the first time sample, the Long/Short portfolios for 

the ESG, E and S pillar show a positive alpha of 0.6%, 0.6% and 0.2% respectively, although with 
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no statistical significance. We do see a significant positive alpha for the A portfolios in the ESG and 

E pillars, indicating an outperformance compared to the general Nordic stock markets. Neither of the 

worst performing portfolios (F) show a positive alpha in any pillar. 

For the more recent time sample, 2014-2019, the situation is almost the contrary, meaning that the 

overall impression from the regression results are higher stock returns for the F portfolios compared 

to the A portfolios. All F portfolios show a significant and positive alpha of 0.6-1.8%, which also is 

reflected in the Long/Short portfolios with a negative alpha. However, only the Long/Short portfolio 

in the S pillar has statistical significance at the 5% level with an alpha of -1.6%. We also observe the 

most recent time sample to have less explanatory power among the risk factors compared to the 

earliest time sample, which show significant covariance with the HML and the WML factor for many 

of the portfolios. The only exception to the above-mentioned observation is for returns, MKT-RF.  
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Table 7.4 – Time series regressions: Split time sample  

 
Where: 
Alpha = intercept, monthly excess return 
MKT-RF = average exposure to the market factor 
SMB = average exposure to the size factor 
HML = average exposure to the value factor 
WML = average exposure to the momentum factor 
R-squared = how much of the variability in returns that the model explains 
*= Significant at the 10% level, **= Significant at the 5% level, ***= Significant at the 1% level 

 

7.6 ESG momentum 
First in this analysis we will investigate the relationship between momentum in the overall ESG score 

and stock returns, as shown in table 7.5. The results are shown for three portfolios, “top”, “bottom” 

and “long/short”, which we introduced in the Data section. To refresh, firms are placed in the top 

portfolio if the development in ESG score (the same goes for the individual pillar scores) year-over-

year is above 50%. As for the bottom portfolio, this requires a decrease in the score of 10% or more.  

2008-2013 PORTFOLIO ALPHA MKT-RF SMB HML WML R2

ESG Long/Short 0.006 0.513*** -0.162 -0.952** 0.254 0.330

A 0.008** 0.871*** 0.012 -0.010 -0.101 0.842

F 0.001 0.358*** 0.174 0.942*** -0.355* 0.421

E Long/Short 0.006 0.114* 0.054 -0.144 -0.049 0.081

A 0.009** 0.949*** 0.147 -0.012 -0.069 0.834

F 0.003 0.835*** 0.094 0.132 -0.012 0.789

S Long/Short 0.002 0.584*** -0.182 -0.736** 0.587*** 0.425

A 0.004 0.872*** 0.198 0.129 0.028 0.832

F 0.002 0.288*** 0.380 0.864*** -0.558*** 0.479

G Long/Short -0.002 -0.055 -0.291 -0.516** -0.039 0.151

A -0.001 0.271*** -0.022 0.439 -0.412*** 0.364

F 0.001 0.326*** 0.269 0.955*** -0.373* 0.384

2014-2019 PORTFOLIO ALPHA MKT-RF SMB HML WML R2

ESG Long/Short -0.010 0.886*** -0.337 0.475 0.379 0.376

A 0.005** 0.881*** 0.069 0.062 -0.121 0.849

F 0.015** -0.005 0.407 -0.413 -0.500* 0.064

E Long/Short -0.001 0.283*** 0.326 0.006 -0.206 0.244

A 0.005** 0.864*** 0.082 0.003 -0.055 0.848

F 0.006* 0.581*** -0.244 -0.003 0.152 0.468

S Long/Short -0.016** 0.621*** -0.340 0.882** 0.462 0.278

A 0.003 0.751*** 0.214 0.106 -0.027 0.706

F 0.018*** 0.120 0.554 -0.776** -0.489 0.117

G Long/Short -0.004 -0.070 -0.596** -0.441** -0.124 0.191

A 0.010** 0.023 -0.239 -0.501** -0.594*** 0.156

F 0.014** 0.092 0.356 -0.060 -0.469* 0.071



73 
 

Starting with the results from using the CAPM, we see that the long/short portfolio has a positive 

alpha of 0.1%, indicating that firms with a sizeable increase in ESG scores tend to show higher returns 

than firms with a decreasing ESG score. However, it is not conclusive as it is not statistically 

significant. An observation that shows significance is that the alpha of the top portfolio is larger 

(+0.001) than the alpha of the bottom portfolio. We also find the market factor to have large 

significance and explanatory power for the portfolio returns.  

By including the Fama French factors for size and value we observe that both the top and bottom 

portfolios are significantly correlated to the size factor with a positive coefficient. This indicates that 

both portfolios have a larger exposure to the portfolio of small-cap firms. The top portfolio, however, 

have a larger exposure to this factor than the bottom portfolio. This is maybe not that surprising, 

considering figure 7.1  where we see that smaller firms tend to have a lower ESG scores, which also 

implies significant opportunities to increase the score. Furthermore, we observe that the alpha is still 

positive, but not with statistical significance. None of the portfolios show a significant coefficient 

towards to value factor.  

In the Carhart model we include the WML factor. We now observe a negative alpha of 0.1% for the 

Long/short portfolio, indicating that the bottom portfolio outperforms the top portfolio. Yet again, 

this is without the statistical significance needed in order to reject that the alpha is different from zero. 

The momentum factor shows explanatory power with significance at the 1% level for the bottom 

portfolio. The coefficient of -0.341 indicates a negative covariance with the momentum portfolio. 

Since the momentum portfolio represents “winners minus losers”, the interpretation of this is that the 

bottom has a larger exposure to low-momentum stocks than high-momentum stocks. A rational 

explanation for this could be that firms with poor recent performance have less flexibility and 

investment capacity. To invest in ESG performance is not free, and thus this may be down prioritized 

by struggling firms.  

Overall, it is notable that the bottom portfolio in all the models has a larger exposure to systematic 

risk than the top portfolio. All beta coefficients for the market factor for the bottom portfolio are 

larger than one, indicating that stock price movements is larger relative to the overall Nordic stock 

markets. At the same time, the top portfolio has coefficients more in line with the market as this is 

closer to one. 

We also perform the momentum analysis of the development in individual pillar scores. We apply 

the same sorting criteria for the portfolios here, as we did for the overall ESG score. Consequently, 
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the top portfolio for e.g. the E-pillar consists of firms with an increase in their environmental score 

above 50% over the last year. As for the bottom portfolio, it comprises of firms with a decrease of 

more than 10%. The Long/short portfolio then follows the strategy of buying the top- and selling the 

bottom portfolio as previously described.  

Turning to the interpretation of the results and starting with the E pillar, which is the only pillar where 

the Long/short portfolios yields a significant alpha (0.6%), which is the one in the Carhart 4-factor 

model. Although we only find it to be significant at the 10% level when using the Carhart model, we 

observe the same trend when using the other models, however without statistical significance. 

Furthermore, we do find a positive and significant alpha of 1.1% for the top portfolio, which is around 

double the indicated alpha for the bottom portfolio’s 0.5%. Intuitively this implies that firms 

improving their overall environmental efforts tend to perform well in the stock markets. For the Fama-

French and CAPM, we observe a significant positive alpha of 1% for the top portfolio and 0.5% for 

the bottom portfolio.  

For both the S and G pillars, the situation seems to be the opposite as the bottom portfolios indicate 

higher alphas than the top portfolios for all models in our panel. Still, none of the Long/short 

portfolios in these pillars show significant alphas and for the S pillar, we observe no significant alphas 

for the bottom portfolio. In the G pillar however, we do find the alpha (1%) of the bottom portfolio 

to be significant at the 5% level in addition to being higher than for the top portfolio (0.7%) when 

using the Carhart four-factor model. This indicates that investors do not reward companies improving 

their corporate governance practices. As for the E pillar, the same pattern applies for the Fama-French 

and CAPM as well. 

Table 7.5 – Time series regressions, overall ESG score momentum  

 

PILLAR MODEL PORTFOLIO ALPHA MKTRF SMB HML MOM R2

ESG CARHART Long/short -0.001 -0.120 0.327 0.098 0.261** 0.102

Top 0.008*** 0.959*** 0.740*** 0.109 -0.080 0.782

Bottom 0.008** 1.079*** 0.413* 0.012 -0.341*** 0.687

FAMA FRENCH Long/short 0,001 -0.173** 0.291 -0.094 0.068

Top 0.007*** 0.975*** 0.751*** 0.168 0.781

Bottom 0,007 1.148*** 0.460** 0.262 0.668

CAPM Long/short 0,001 -0.186*** 0.051

Top 0.008*** 1.000*** 0.735

Bottom 0.007* 1.186*** 0.654
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Where: 
Alpha = intercept, monthly excess return 
MKT-RF = average exposure to the market factor 
SMB = average exposure to the size factor 
HML = average exposure to the value factor 
MOM = average exposure to the momentum factor 
R-squared = how much of the variability in returns that the model explains 
*= Significant at the 10% level, **= Significant at the 5% level, ***= Significant at the 1% level 

 

7.7 Outliers 

As mentioned in section 6.4 we have identified some extreme outlier returns in our data sample. 

Figure 7.3 marks these stocks, which are in the firms Ambu (Danish), Hansa Biopharma (Swedish) 

and Sagax (Swedish). The two first are operating within the health care sector and the latter is a real 

estate developer and owner. The firms have received an overall ESG score of 13.9, 15.7 and 20.6 

respectively, which placed all of them in the F portfolio. None of the firms are included in any of the 

PILLAR MODEL PORTFOLIO ALPHA MKTRF SMB HML MOM R2

E CARHART Long/short 0.006* 0.119 0.028 -0.009 -0.213** 0.074

Top 0.011*** 0.947*** -0.011 -0.121 -0.136 0.756

Bottom 0.005 0.827*** -0.039 -0.111 0.077 0.685

FAMA FRENCH Long/short 0.005 0.128 0.051 0.176 0.048

Top 0.010*** 0.952*** 0.004 -0.002 0.752

Bottom 0.005* 0.824*** -0.047 -0.178 0.683

CAPM Long/short 0.005 0.140 0.039

Top 0.010*** 0.953*** 0.752

Bottom 0.005* 0.812*** 0.678

S CARHART Long/short -0.011 -0.184 0.201 -0.973 -0.011 0.025

Top 0.007*** 0.829*** 0.056 -0.179 -0.072 0.756

Bottom 0.018 1.101*** -0.146 0.794 0.383 0.159

FAMA FRENCH Long/short -0.014 -0.166 0.252 -0.577 0.015

Top 0.007*** 0.832*** 0.064 -0.117 0.755

Bottom 0.020 0.998*** -0.188 0.461 0.152

CAPM Long/short -0.013 -0.162* 0.005

Top 0.007*** 0.834*** 0.752

Bottom 0.020 0.996*** 0.147

G CARHART Long/short -0.003 -0.114 -0.085 0.102 0.070 0.031

Top 0.007** 0.867*** -0.168 0.145 0.211*** 0.722

Bottom 0.010** 0.982*** -0.083 0.043 0.141 0.604

FAMA FRENCH Long/short -0.003 -0.117 -0.093 0.041 0.028

Top 0.008*** 0.859*** -0.192 -0.038 0.709

Bottom 0.011** 0.976*** -0.099 -0.079 0.600

CAPM Long/short -0.003 -0.125* 0.027

Top 0.007*** 0.838*** 0.706

Bottom 0.010** 0.963*** 0.600
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environmental based portfolios since they do not disclose sufficient environmental data to receive a 

rating in this pillar, but they are however included in the F portfolio for both the social and governance 

pillars. Health care, and especially biotech firms are typically characterized by quite large share price 

volatility compared to other industries (Xu, 2006). Consequently, our identified outliers are not very 

surprising.  

The Y axis of figure 7.3 shows total cumulative return, which is given by:   

𝐶𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒	𝑟𝑒𝑡𝑢𝑟𝑛 = Q¬0Q�®
Q

, 

where 𝑃¯ − 𝑃| is the price difference from the beginning of our time sample (or when the stock was 

listed) until the end of our time sample (or when the stock was delisted), and D being the total 

dividends paid during the period. As displayed, the three stocks in focus have given a total cumulative 

return of around 100x and 60x their original price including dividends.   

Figure 7.3 – Outliers 

 
The figure shows total cumulative returns for each of the stocks in our data sample and their ESG score in the final year. Stocks removed from our 

sample when testing for outlier effects are marked in red.  

To test whether these outliers have had an impact on our initial analysis we exclude the three stocks 

from our universe. We do so in order to comply with econometrical theory presented in section 6.4, 

suggesting that in situations where data samples include outliers, regressions should be run both with 

and without these outliers. When testing the models excluding the outliers, the environmental pillar 

stays the same, as none of the firms in focus are included in neither of the portfolios in this pillar as 
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explained above. However, the results shown in table 7.6 are different for the three other pillars 

compared to our previous results. We have only conducted the analysis for the Carhart 4 factor model, 

in addition to only showing the results for the three most essential portfolios in each pillar 

(Long/Short, A and F). We consider this to be sufficient given the scope of this study and given that 

the Carhart 4 factor model and the selected portfolios are of the greatest interest for our study.   

The first notable difference after the exclusion of the outliers is that several of the indicated alpha’s 

for portfolio F decline compared to our original analysis. For the overall ESG score portfolios we no 

longer see a significant positive alpha for portfolio F, while the positive alpha for portfolio F in the S 

pillar have declined by 0.001 (0.1% per month). The S pillar show no significant alpha for the 

Long/Short portfolio, compared to the significant negative alpha in our original analysis. Still, the F 

portfolio show significant positive alpha of 1.1% per month.  

The momentum factor shows higher significance than previously for the Long/Short and F portfolio 

when looking at the overall ESG score pillar and the S pillar.  

Overall, these results show a bit more positive image seen from a pro-ESG point of view. However, 

the only reasonable interpretation from this is that portfolio A for both overall ESG score and 

environmental score seems to outperform the overall stock market. At the same time, portfolio F 

shows significant outperformance to the overall stock market when looking at the social pillar and 

excluding the outliers from the data sample.  

Table 7.6 – Time series regressions: excluding outliers 

 
Regression results with the Carhart 4 factor model. Excluded from the portfolios’ returns are the three largest outliers in our data sample.  
Alpha = intercept, monthly excess return 
MKT-RF = average exposure to the market factor 
SMB = average exposure to the size factor 

PORTFOLIO Alpha MKT-RF SMB HML WML R2

ESG Long/Short -0.001 0.543*** -0.142 -0.435 0.369** 0.270

A 0.006*** 0.865*** 0.039 0.023 -0.097 0.847

F 0.008 0.322*** 0.182 0.458* -0.465*** 0.290

E Long/Short 0.002 0.122** 0.145 -0.057 -0.042 0.089

A 0.006*** 0.925*** 0.142 -0.008 -0.073 0.838

F 0.004 0.803*** -0.003 0.049 -0.03 0.736

S Long/Short -0.008 0.539*** -0.125 -0.151 0.661*** 0.305

A 0.003 0.845*** 0.214 0.124 0.014 0.816

F 0.011** 0.305*** 0.339 0.273 -0.647*** 0.325

G Long/Short -0.003 -0.058 -0.396** -0.503*** -0.057 0.156

A 0.004 0.258*** -0.161 0.081 -0.513*** 0.284

F 0.007 0.315*** 0.235 0.584** -0.455*** 0.305
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HML = average exposure to the value factor 
WML = average exposure to the momentum factor 
R-squared = how much of the variability in returns that the model explains 
*= Significant at the 10% level, **= Significant at the 5% level, ***= Significant at the 1% level 

 

7.8 Results Fama MacBeth 

In this part of the analysis will present the findings from using the FamaMacBeth method as described 

in section 5.6. Our hypotheses for this section are the following: 

𝐻2#: Overall ESG scores have no significant covariance with stock returns 

𝐻2$: Overall ESG scores have significant covariance with stock returns 

𝐻3#: Individual pillar scores for environmental, social and corporate governance performance have 

no significant covariance with stock returns 

𝐻3$: Individual pillar scores for environmental, social and corporate governance performance have 

significant covariance with stock returns 

We will first investigate the first two hypotheses, covering the overall ESG score and its relation to 

stock returns. In table 7.7 the results are shown, where (1) is the full model and (5) is the least complex 

model, only considering the ESG score and stock return.  We use this approach to replicate several 

typical asset pricing models. For instance, model (3) replicates the Fama French three factor model 

whereas model (4) are similar to the CAPM. However, model (1) will be the main focus. 

Overall ESG score 

We observe four out of the five models showing a significant negative covariance between ESG 

scores and stock return, i.e. that higher ESG score means giving up return. The indications are in the 

interval of -0.002 to -0.003, meaning that an increase in the score of 1 point would decrease excess 

return by 0.2%-0.3% per year.  

Looking at regression (3), we include the Fama French factors market risk, size and value. The 

exposure to the market factor, represented by the beta, is positive, i.e. in line with CAPM theory, but 

without statistical significance. We find no significant effect from the market capitalization, i.e. the 

size factor, indicating that the size of the firms in our Nordic universe do not show any statistically 

significant effect on returns. The value factor, however, is significant at the 1% level. As we use 

price-to-book value as a proxy for the value factor and the coefficient is positive, it indicates that 

firms in our universe with a high price-to-book ratio perform better in the stock markets relative to 
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firms with a low price-to-book ratio. This contradicts the findings by Fama and French (2012), whom 

suggest that value firms tend to outperform growth firms but is consistent with other similar studies 

such as Heijden (2012). To avoid confusion, it should be mentioned that we use the opposite measure 

for value as Fama/French. While their studies use book-to-market, we use market-to-book. As 

mentioned above, the ESG factor has a negative coefficient of 0.122, suggesting that ESG scores are 

negatively correlated with stock returns.  

In (2) we include financial factors, one for financial performance, namely return on assets and one 

for capital structure, the debt/equity ratio. Being an important financial measure for both investors 

and analysts, it is no surprise that return on assets show significant covariance with stock returns. 

With a coefficient of ~0.67 it means that a greater financial performance, i.e. higher return generated 

from assets listed on the balance sheet, indicates higher returns in the stock market. The ratio between 

debt and equity have a positive coefficient of 0.024 in the FamaMacBeth regression, meaning that 

firms with more debt than equity tend to perform better. This is consistent with theory emphasizing 

the advantages of debt financing, such as tax benefits. However, we do not find it to be statistically 

significant in our model. The ESG factor shows the same result as in (3) with a negative coefficient 

of -0.002.  

The most comprehensive model, (1), also include all the industry dummy variables. Significant 

returns for specific industries are found for dummy 4, 5 and 8, indicating that the industry dummies 

capture these industry specific effects. The consumer discretionary industry represented by dummy 4 

shows a negative coefficient (-0.088), suggesting that this sector has underperformed in the time 

period of our sample. Both number 5 and 8 has a positive coefficient (0.107 and 0.131 respectively), 

indicating a greater performance for firms in the materials and real estate industry. Coefficients for 

the control variables beta, size, value, financial performance and capital structure are almost the same 

as for (2) described above. The ESG control variable still shows a negative coefficient, suggesting 

once again that the cross section of ESG scores are negatively correlated with stock returns. Thus, we 

reject 𝐻1# as we find evidence suggesting that ESG has significant explanatory power, albeit 

negative, for stock returns.  

Individual pillar scores 

Considering the individual pillar scores for the performance of firms on a cross sectional basis, we 

observe that only environmental factor explains returns with statistical significance, and only for the 

most comprehensive model (1). At a first glance, the individual pillar scores seem to have lower effect 
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than the overall ESG score (table 7.7) given the absolute value of the coefficients being very close to 

zero. 

Model (3) which replicates the Fama French factors, indicates no significant effect from either E, S 

or G score on the excess return on firms, with all coefficients being slightly negative. By looking at 

the beta, we again find a positive relation to the market factor, in line with CAPM theory, but with 

no statistical significance. The same applies for the size factor measured through the natural logarithm 

of the market capitalization. The value factor, price-to-book ratio, yields a positive and significant 

coefficient suggesting that growth firms tend to outperform value firms given the results from our 

model.   

The results for model (2) are quite similar when adding the financial performance control variable 

and the variable for capital structure. However neither of them have a significant effect in explaining 

the stock returns.  

The most important and comprehensive model (1) is the only one indicating a statistically significant 

explanation in returns from the pillar scores. As previously mentioned, it is only the environmental 

factor, which we observe suggesting a negative covariance with stock returns with a coefficient of -

0.001 and therefore significance at the 5% level. Consequently, neither the S nor the G factor show 

significant covariance with the returns. The coefficients for value, financial performance and capital 

structure are all significant with, indicating an explanatory power of the stock returns. As before, 

price-to-book ratio and return on assets yields positive coefficients, while we for the first time observe 

the capital structure to have significant power at the 5% level with a coefficient of -0.009. 

We observe some industry dummies capturing an industry specific effect on cross sectional returns, 

as financials, consumer staples and real estate have positive and significant coefficients of 0.119, 

0.089 and 0.150 respectively, indicating an outperformance by these industries. These dummies seem 

to capture any effect of correlation between pillar scores and industry-specific performance, as we 

still find a significant coefficient for the E factor.  

We can reject 𝐻3# for model (5), as the environmental variable indicates a significant coefficient 

different from zero. In other words, given the negative coefficient, we confirm that the relationship 

between firms’ environmental performance and stock return is negative. This could mean that 

investors consider environmental performance to be a waste of resources, thus not creating financial 

gain for the firm. 
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Table 7.7 – Cross sectional regressions: Total ESG score and Individual pillar scores 

 
Where: 
Standard errors in brackets 
ESG = total ESG score  
E = pillar E score  
S = pillar S score 
G = pillar G score 
Beta = exposure to the market factor 
MCAP = natural logarithm of the USD market capitalisation 
P/B = natural logarithm of the price-to-book value 
ROA = return on assets 
D/E = debt-to-equity ratio 
d1 = dummy variable that gives a firm “1” if the firm is in the Financials industry and “0” otherwise 
d2 = dummy variable that gives a firm “1” if the firm is in the Industrials industry and “0” otherwise 

Overall ESG score Pillars
Model (1) (2) (3) (4) (5) Model (1) (2) (3) (4) (5)

Intercept -0.041 -0.033 -0.122 0.064 0.271** Intercept 0,008 -0.103 -0.112 0,018 0.254*

(0.109) (0.010) (0.087) (0.066) (0.114) (0.151) (0.082) (0.076) (0.081) (0.123)

ESG -0.003*** -0.002** -0.002** -0.001 0.002* E -0.001** -0.001 -0.001 0.000 0.000

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.000) (0.000)

Beta 0,138 0,138 0.135 0,131 S -0.001 -0.001 -0.001 -0.000 -0.001

(0.084) (0.086) (0.087) (0.089) (0.001) (0.001) (0.001) (0.001) (0.001)

MCAP -0.008 -0.005 0.014 G 0,001 -0.001 -0.001 -0.000 -0.002

(0.015) (0.017) (0.009) (0.002) (0.002) (0.001) (0.002) (0.002)

P/B 0.168*** 0.144*** 0.149*** Beta 0,132 0,139 0,133 0,123

(0.024) (0.031) (0.025) (0.081) (0.084) (0.082) (0.084)

ROA 0.676** 0.670** MCAP -0.006 0,011 0.010

(0.267) (0.273) (0.019) (0.011) (0.010)

D/E 0,027 0,024 P/B 0.115*** 0.114*** 0.125***

(0.028) (0.025) (0.037) (0.025) (0.019)

d1 -0.003 ROA 0.718** 0,286

(0.082) (0.230) (0.285)

d2 0,029 D/E -0.009** -0.004

(0.029) (0.004) (0.004)

d3 0,035 d1 0.119**

(0.055) (0.051)

d4 -0.088* d2 0,008

(0.045) (0.047)

d5 0.107** d3 0.089*

(0.037) (0.045)

d6 -0.005 d4 -0.111

(0.064) (0.072)

d7 -0.048 d5 0,068

(0.047) (0.047)

d8 0.131** d6 0,009

(0.052) (0.095)

d9 0,044 d7 -0.048

(0.091) (0.057)

d10 0,024 d8 0.150**

(0.065) (0.053)

d9 -0.014

(0.076)

d10 -0.004

(0.047)
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d3 = dummy variable that gives a firm “1” if the firm is in the Consumer Staples industry and “0” otherwise 
d4 = dummy variable that gives a firm “1” if the firm is in the Consumer Discretionary industry and “0” otherwise 
d5 = dummy variable that gives a firm “1” if the firm is in the Materials industry and “0” otherwise 
d6 = dummy variable that gives a firm “1” if the firm is in the Energy industry and “0” otherwise 
d7 = dummy variable that gives a firm “1” if the firm is in the Health Care industry and “0” otherwise 
d8 = dummy variable that gives a firm “1” if the firm is in the Real Estate industry and “0” otherwise 
d9 = dummy variable that gives a firm “1” if the firm is in the Information Technology industry and “0” otherwise 
d10 = dummy variable that gives a firm “1” if the firm is in the Utilities industry and “0” otherwise 
 

8. Discussion 
Studies of the relationship between stock returns and ESG performance up to this point have provided 

mixed and inconclusive results, which we presented in the literature review. Although section 7 in 

this thesis has shown somewhat mixed results as well, we can distinguish a pattern; for overall ESG 

scores and the individual S and G pillar scores, the lowest rated portfolios seem to perform the best 

while in the E pillar score, high-rated portfolios are the top performers.  

This study distinguish itself from previous academic research in this field on a few particular points. 

Firstly, we have constructed our own ESG rating model which assigns ESG scores to every firm in 

our stock universe. In contrary, studies of Kempf and Osthoff (2007 and 2009); Statman and 

Glushkov (2009); Manescu (2011); Galema et al. (2008) and Halbritter and Dorfleitner (2015) are 

based on ESG ratings from third party providers, particularly KLD/MSCI. We acknowledge that 

using such ratings may be a reliable way to rank firms’ ESG performance and thus placing them in 

portfolios to test. However, by constructing our own model we believe we are able to provide more 

transparent ESG scores since we know exactly what data the scores are based on, how they are 

weighted and how they are calculated. In addition, we are able to get the largest possible stock 

universe by using our own model. Although these well-known providers of data such as MSCI, 

Bloomberg and Thomson Reuters publish guides explaining briefly how they assign ESG ratings to 

firms, they do not contain sufficient information to fully understand the mathematics behind the 

scores. Our model may not be extremely innovative in terms of its construction and mathematical 

features, but we do consider it important to challenge established ways of performing research, 

including how to handle the data foundation of a study. Other important aspects to consider are that 

KLD/MSCI and RobecoSAM were not available without purchasing a license, Sustainalytics only 

provide scores dated back to 2014, Thomson Reuters/Asset 4 do not provide individual pillar scores 

and Bloomberg are only providing disclosure scores, which supports the use of our own rating model.  

Another important difference between our study and previous ones is the time period in which the 

study is conducted. We have already pointed out the significant increase in interest in the field of 

responsible investing in later years. This implies that our study, which is up to date, should be able to 
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capture potential effects on stock returns as a result of this growing interest among investors, 

corporations and society to a greater extent than for example Halbritter and Dorfleitner (2015). We 

consider this highly relevant as it without doubt provides a better picture of recent development and 

the status today. Since the previous studies referred to in the literature review were conducted in the 

years before 2015, we believe that we are able to capture some of the momentum occurring after 2015 

in this area.  

This thesis aims to contribute to fill the gap in the Nordic markets left by existing academic research. 

Our study is only containing Nordic firms currently listed and those that have been delisted between 

2008 and 2019. This makes it unique since to our best knowledge, no study of the relation between 

stock returns and ESG performance has ever been conducted in solely the Nordic markets. Most 

previous studies are performed in the U.S. market, which perhaps is not very surprising since the 

American stock market by far is the most mature one. There are a few exceptions; Auer and 

Schuhmacher (2015) take the entire Europe into consideration while Capelle-Blancard and Monjon 

(2014) focus exclusively France in their respective studies. Scholtens and Sievanen (2013) study 

drivers of SRI in the Nordic region, which thus can be considered as a closely related work to this 

thesis, although with another core focus compared to ours.  

While most previous related studies rely heavily on the Carhart four-factor model and Fama and 

MacBeth regressions, this thesis goes a step further and include tests of the CAPM and Fama-French 

three-factor model as well. As we presented in the Analysis and Results section, we observe 

significant alphas for portfolios A, E and F for the overall ESG score when testing the CAPM. This 

is in line with findings by Statman and Glushkov (2009), who observe significant positive abnormal 

returns when using the CAPM as well. However, as they also point out, such outperformance may be 

off-set by the return-disadvantage resulting from not investing in sin stocks, which tend to give a 

premium. Such reasoning is supported by Hong and Kacperczyk (2009) who conclude that sin stocks 

outperform good stocks. As this is somewhat outside the scope of this thesis, we leave it to further 

research to investigate such relations. In our CAPM analysis we also observe the E and F portfolios 

for the total ESG score, i.e. low-scoring ESG firms, to outperform portfolio A. The differences 

between low- and high-scoring portfolios is in fact greater when looking at the individual pillar 

scores, which is an observation never reported before.  

Another interesting fact in this analysis is that the long-short portfolio only yields a significant alpha 

when looking at the individual S pillar. With a negative monthly excess return of 0.8% this implies 
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that an investor is better off by investing in socially poor performing firms than strong performers. 

This was however not due to a poor performance of portfolio A, but due to a very high monthly return 

(1.2%) for portfolio F. Such observation provides support for hypothesis	𝐻1$, that buying high 

performing ESG firms and selling poor performing ESG firms will decrease your return. Evidence of 

this statement can also be found in table 7.2 and 7.3, reporting results for the Fama-French three-

factor model and the Carhart Four-factor model where we observe significant negative alphas of 0.9% 

for the Long/short portfolio in the S pillar. Interestingly this change when we look at the split time 

sample in table 7.4 where no Long/short portfolio yield significant alphas at any level. While we 

observe an insignificant positive alpha for the Long/short portfolio of 0.2% in the S pillar between 

2008 and 2013, the same alpha is -1.6% between 2014 and 2019, implying significance at the 5% 

level. Thus, further analysis of a split sample may be of interest for future research. Since the 

significant excess return for the Long/short portfolio disappeared after the outliers were excluded, we 

were not able to confirm hypothesis 𝐻1# or 𝐻1$ after the exclusion. These findings contradict with 

Derwall et al. (2005) who conclude that the long/short portfolio based on the E pillar reveal a 

significant outperformance.  

Turning to the Fama-French three-factor model, we observe many similarities with the results of the 

CAPM since the overall picture is unchanged; significant positive alphas for portfolio A, E and F 

(0.5%, 1% & 0.9%) in the total ESG score pillar, with a clear outperformance by the two latter. 

Significant alphas are also found for portfolio A and B (0.7%) in the E pillar and for the F portfolio 

(1.2%) in the S pillar. In general, the alphas are notched up from the observed values in the CAPM 

analysis. No previous related study has included this model, which makes it impossible for us to 

compare these specific findings with existing results. The fact that the portfolios in the Fama-French 

model yield slightly higher alphas than those in the CAPM could be explained by the factors SMB 

and HML being added. This is supported by Blitz and Fabozzi’s (2017) findings, which provide 

strong evidence that abnormally high return of sin stocks can be fully explained by the Fama and 

French factors. As sin stocks in general are scoring low in ESG ratings, we believe that these findings 

are applicable to our low-rated portfolios. 

When using the Carhart Four-factor model and looking at the portfolios based on overall ESG 

performance, portfolio A, B, C, E and F yields significant positive returns relative to the Nordic 

markets. However, B and C are only significant at the 10% level. Yet again, the overall picture is the 

same as for the CAPM and Fama-French model where the E and F portfolios outperform the A 
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portfolio (0.9% compared to 0.6%) when the overall ESG score is considered. As already presented, 

we do not observe a significant excess return for the Long/short portfolio for the total ESG score, but 

we do observe it for the Long/short portfolio in the S pillar. Our findings are in line with those of 

Halbritter and Dorfleitner (2015), but they also contradict with most of previous empirical research, 

which indicates a relationship between high ESG ratings and stock returns. Interestingly, Halbritter 

and Dorfleitner’s (2015) study is one of the most recent in this area, implying that their study and 

ours are based on more recent data samples.  

In contrast to ours and Halbritter and Dorfleitner’s (2015) observations, Eccles et al. (2014); Kemp 

and Osthoff (2007); Statman and Glushkov (2009); Galema et al. (2008) and Lee et al (2013) are all 

finding evidence suggesting that high-scoring ESG portfolios outperform low-scoring portfolios 

when applying the Carhart Four-factor model. Another common characteristic for those studies is that 

they are based on data ending between 2007 and 2010. This could imply that they miss out on some 

of the momentum, which is expected to have occurred after 2010. Given the tremendous development 

of the RI market over the last decade, a current sample is likely to be decisive. This could be one 

explanation of the difference in the findings in the most recent studies with those in the older studies, 

something that is also discussed by Halbritter and Dorfleitner (2015). As the growth in the RI markets 

has continued since 2015, we agree that a current data sample should be decisive, and results from 

studies dated ten years back should be expected to differ. This is further supported by the findings in 

our split time sample analysis, which show that the poorly rated portfolios are yielding significantly 

higher alphas across the entire panel between 2014 and 2019 than between 2008-2013. In the first 

half of the period, portfolio A outperforms portfolio F when considering the overall ESG score and 

the individual E- and S pillars. In the second half of the period the roles are the opposite and portfolio 

F displays an outperformance when considering total ESG score and the E- and S pillars. This can be 

important evidence when explaining the deviation in our findings from older ones.   

Our choice of the Nordic markets could also be a reason for the deviating findings. This is supported 

by the observations of Friede et al. (2015) who find that opportunities of ESG outperformance exist 

particularly in North America and in Emerging Markets. As our study is the first conducted in the 

Nordics, complementary research may be needed to reveal whether such opportunities are more 

common in other markets than the Nordics.  

When analysing the results from the CAPM, Fama-French and Carhart models, we are able to 

establish that the results in the E pillar contradicts with the rest of the results. In the E pillar, portfolio 
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A constantly outperforms the other portfolios whereas in the rest of the pillars, portfolio A 

underperforms. This is partly similar to the observations made by Derwall et al. (2005), who revealed 

a significant outperformance of highly rated environmental firms. It is important to bear in mind that 

the study of Derwall et al. (2005) only comprised of E pillar ratings while this study is more 

comprehensive.   

To further support our analysis, we supplement the standard models with the Fama-MacBeth 

regression. This is done as it allows us to evaluate the impact of ESG factors on stock performance 

by analysing how the returns were affected by several factors in a cross-sectional regression. Based 

on this analysis, our findings become clearer when looking at the total ESG score than before. In the 

cross-section analysis we find a negative relationship between overall ESG scores and financial 

returns in four out of the five models. The intuition behind this is that investors who follow a strategy 

where investments are allocated based on ESG performance will give up return, as the coefficient for 

ESG score is negative. Based on this observation, we find supportive evidence for hypothesis 𝐻2$, 

that overall ESG scores have significant covariance with stock returns. This holds for four out of five 

models tested in the Fama and MacBeth regression. The most extensive model (1) gives an ESG 

coefficient that is significant on the 1% level. Model (2) and (3) are significant on the 5% level while 

model (5) is significant on the 10% level. Since 𝐻2$ holds, we reject 𝐻2#, which suggests that overall 

ESG have no significant covariance with stock returns.  

The situation is more unclear when looking at individual pillar scores. For these scores, only the E 

factor in the most extensive of the five models show a significant explanatory power whereas the in 

the other models, no individual score has any significance. Such findings would provide support for 

both 𝐻3# and 𝐻3$. Since we observe significant explanatory power at the 5% level for the E pillar 

score in model (1), this support 𝐻3$, that individual pillar scores for ESG performance have 

significant covariance with stock returns. Given that the other individual pillar scores (S and G) fail 

to provide significant explanatory power in any of the models, this supports hypothesis 𝐻3#, that 

individual pillar scores for ESG have no significant covariance with stock returns. Our observations 

are yet again supported by those of Dorfleitner and Halbritter (2015), who do not find any return 

differences in individual pillar scores between high- and low rated portfolios when running a Fama 

and MacBeth regression. This is contradictory with the observations of Edmans (2011), Manescu 

(2011) and Galema et al. (2008), who all show that social factors such as community- and employee 

relations have strong positive effect on stock returns. Both community- and employee are included in 



87 
 

the S pillar score, implying that we do not find such positive effect on returns. We are unable to 

provide any empirical evidence to why this difference between our study and the three recently 

presented exists. Academic researchers have suggested that the impact of social factors could simply 

be a result of mispricing, which would imply that some ESG attributes could be relevant to value, 

albeit they are not incorporated into stock prices efficiently. However, we have not seen sufficient 

studies and empirical evidence of this to be able to establish that this in general holds as an 

explanation, and thus further research in the area could be interesting. 

Given the time period and markets considered in this thesis, we have filled a gap left by previous 

academic research. We therefore believe that we contribute with important new knowledge and 

insight in this area of study. 

9. Conclusion 
The first part of our analysis was aimed to capture the difference between high- and low performing 

ESG firms as well as performance for the individual pillars. This was analysed through the creation 

of portfolios based on ESG- and individual pillar performance. Firms heavily invested in ESG 

performance, i.e. best-in-class, tend to perform worse in the stock market than firms with a low degree 

of ESG stewardship, after controlling for common risk factors. Still, none of the portfolios following 

a long/short strategy turned out to have significant excess returns different from zero, although this 

is only after outlier exclusion. Thus, our analysis based on portfolio construction is inconclusive for 

the relationship between “good” and “bad” firms in terms of ESG performance.  

The second part of our analysis which aimed to capture the covariance between returns and absolute 

ESG performance (Fama MacBeth analysis), backed up some of the indications from the portfolio 

analysis. We found the ESG factor to be negatively correlated with stock market returns in four out 

of the five models, indicating that an increase in the ESG performance is not beneficial for stock 

market return.  

Turning to our hypotheses from the introduction chapter, we are able to reject hypothesis	𝐻1# and 

hypothesis	𝐻1$, as we find no evidence of significant over- or underperformance following a 

long/short strategy based on overall ESG score. Hypotheses H2 and H3 refer to the Fama and 

MacBeth analysis. Based on our analysis, we reject 𝐻2# and instead find evidence that 𝐻2$, that 

overall ESG scores have significant negative covariance with stock returns, holds. For the last 

hypothesis, find supportive evidence of 𝐻3$, that individual pillar scores for ESG performance have 
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significant covariance with stock returns for the E pillar. However, given that the other individual 

pillar scores fail to provide significant explanatory power in any of the models, this supports 

hypothesis 𝐻3# for these pillars; that individual pillar scores for ESG have no significant covariance 

with stock returns. 

Thus, having been a responsible investor in the Nordic stock markets during the sample period of our 

analysis indicates a worse historic return than if the investment strategy had included sin stocks. 

Although the Long/short portfolios were inconclusive the trend seems to be that portfolios with poor 

ESG performing firms yield higher risk adjusted returns than the best-in-class portfolios. Adding the 

findings from the Fama MacBeth analysis supports this argument. This is then in a decent manner 

answer our initial problem statement, namely what effect an ESG-based investment strategy has on 

returns. An interesting finding is that in contrast to the common perception that ESG is a trending up 

and coming subject, our analysis, as well as other recent studies find a slightly more negative relation 

between ESG performance and stock market returns compared to research with an older date stamp.  

Although this thesis does not provide ground for causal relations, it provides investors with insights 

into how the relationship between ESG metrics and stock market performance tend to be, which can 

be useful information in a market where an increasingly number of institutional investors are 

integrating ESG in the investment decision process.  
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