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Abstract 

 

Purpose: The aim of this study, is to investigate whether fund managers improve or worsen the 

performance of their funds, by incorporating ESG aspects into their investment processes. In 

order to investigate this, the impact of two explicit sustainable responsible investing (SRI) 

approaches are investigated: norms-based screening and best-in-class ESG integration. 

 

Data: The data includes 30 regular Scandinavian mutual funds, analysed from 2005 to 2016.  

 

Method: To fulfil the purpose of this thesis, the historical returns of 30 regular funds are 

compared with the historical returns of SRI versions of these funds. This study is not analysing any 

existing SRI funds, but instead create synthetic SRI funds based on the holdings of the regular 

funds. Two types of SRI funds are created: norms-based screened funds, and ESG-tilted funds. 

The norms-based screened funds are created by excluding companies found in the regular funds’ 

holdings, that are reported on annual norms-based exclusion lists, used by three different 

Scandinavian pension funds. The synthetic ESG-tilted funds are created by changing the weights 

of the holdings in the regular funds, depending on the ESG ratings of the companies. The 

performance of the regular funds and the synthetic SRI funds, are evaluated using a one-factor 

market model and Carhart four- factor model. The norms-based screened funds are evaluated 

over two subperiods: one long (2005-2016) and one short (2014-2016), while the ESG tilted funds 

only are evaluated over the short period.  

 

Results and Conclusions: Norms-based screening was significantly proven to have a negative 

impact on the financial performance of mutual funds, as measured over the long period. When 

only analysing the data of the short period, no significant difference in performance was 

identified between neither the norms-based screened funds and the regular funds, nor between 

the ESG-tilted funds and the regular funds.    

 

Keywords: ESG, SRI, Norms-based screening, ESG-integration, Best-in-class selection, 

Scandinavian mutual funds, Stakeholder theory, Market portfolio theory, Sustainalytics  
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 Introduction 

 

To invest sustainable and responsible, is for many investors today an obvious choice. Sustainable 

and responsible investing (SRI) is today considered mainstream, and it is practiced by asset 

managers all over the world. Some financial institutions incorporate Environmental (E), Social (S), 

and Governance (G) issues into all their investment processes, while others incorporate them more 

conservatively or not at all. Anyhow, there is today a shift towards not considering SRI and 

traditional investing as two separated matters, but instead as a unified group, where ESG 

considerations is a natural part of the investment analysis (Barclays, 2016).  Whether this 

incorporation impacts the financial returns of the investments or not, have for the lasts two 

decades been debated heavily; a debate that will continue for many years, let alone in this paper 

that aims to conclude if fund managers improve or worsen the performance of their funds, by 

incorporating ESG aspects into their investment processes. 

 

From a theoretical point of view, there are two schools of thought arguing on whether SRI creates 

costs or if it actually creates value for the investors. Within the cost arguing school, one group 

argues that it is costly for firms to engage in SRI practices, while another highlights the inefficient 

portfolio properties of SRI funds, as supported by the modern portfolio theory. The Modern 

portfolio theory by Markowitz (1952), argues that by restricting the investment universe of a 

portfolio, the diversification of the fund suffers, and consequently, the expected risk-adjusted 

returns.  The main theory supporting the other school of thought, arguing that SRI creates value, is 

the stakeholder theory.  The Stakeholder theory was presented by Freeman (1984), and states that 

by taking the interests of all stakeholders into consideration, and not only the interests of the 

shareholders, the financial performance of the firm is improved and thus increasing the value for 

the shareholders.  

 

When seeking the to answer the question: “Does the incorporation of ESG aspects impacts the 

financial performance of investments?”, there are three different paths to take. The first path, 

which most scholars have taken, is to compare the financial performance of conventional funds 
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with the performance of SRI funds. The second path, which answers the question on a more 

profound level, is to compare the financial performance of conventional indices with the 

performance of SRI indices, thus ignoring the impact fund managers might have. The third path, 

answers the question at the most profound level, by comparing the financial performance of 

companies that are not engaged in Corporate Socially Responsible (CSR) practices, with the 

performance of companies that are. In this study, a fourth path will be taken, by comparing the 

performance of regular funds, with the performance of synthetic SRI versions of the funds. 

 

In December 2015, a meta study conducted by Friede et al. (2015) estimated that 2,250 studies have 

been conducted on the topic of ESG and Corporate Financial Performance (CFP), since 1970. This 

study included research along all the three paths presented above. One might thus wonder; what 

is there more to investigate? First and foremost, SRI has been and still is, a highly dynamic field, in 

which new approaches are taken on the subject every day. While the product offerings of the 

industry have changed, people do not have the same concerns for sustainability today as they had 

10 years ago; hence, making research on SRI quickly outdated. Secondly, the relationship between 

ESG and CFP has not yet fully been determined. Many scholars argue that the reason for this, is 

that the ESG-CFP relationship often has been analysed from a too broad perspective, where SRI 

has been analysed as a unified group, independent of the approach taken. This study will differently 

investigate the ESG-CFP relationship in a precise manner, by analysing two different SRI 

approaches explicitly, through a method with the ability to overlook unrelated variables.  
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 Research questions 

The aim of this study, is to investigate whether fund managers improve or worsen the performance 

of their funds, by incorporating ESG aspects into their investment processes. In order to investigate 

this, the impact of two explicit SRI approaches are investigated: norms-based screening and best-

in-class ESG integration. Consequently, the two research questions of this paper are:  

(1) How does norms-based screening impact the financial performance of mutual funds? 

(2)  How does best-in-class ESG-integration impact the financial performance of mutual funds? 

 

The research questions could be answered by comparing the performances of conventional funds, 

with the performances of similar SRI funds using the approaches of interest (norms-based 

screening and ESG integration). This method, would however not answer the research questions 

precisely, as the regular and SRI funds would deviate from each other in more aspects than merely 

the SRI dimension. Fund managers that are considering incorporating norms-based screening or 

ESG-integration into their investment analysis, want to know how this would affect the returns of 

their specific funds, with their unique characteristics. This paper will therefore answer the research 

questions, by comparing the historical returns of regular mutual funds, with the historical returns 

of synthetic SRI funds, that are created as to perfectly match the regular funds with which they are 

being compared.  

 

The first question (1) will be tackled by comparing the historical returns of 30 Scandinavian mutual 

funds, with the historical returns of 30 norms-based screened versions of these funds. The norms-

based screened funds will be constructed by excluding companies in the regular funds’ holdings, 

that are reported on annual norms-based exclusion lists, used by three different Scandinavian 

pension funds. The second research question (2) will differently be attempted to be answered by 

comparing the historical returns of regular funds, with the historical returns of 30 ESG integrated 

versions of the funds. The ESG integrated funds will have the same holdings as the regular funds, 

but with other weights dependent on the ESG scores of the companies. A high ESG score leads to 

an increased weight, while a low weight leads to decreased weight. These funds will be referred to 

as the ESG-tilted funds.   
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The norms-based screened funds will be compared with the regular funds over two different 

periods:  one long ranging from 2005 to 2016, and one short ranging from 2014 to 2016. By doing 

this, the authors hope to capture any potential change in the impact of norms-based screening, 

during the last years. The reason for why this could be expected, is that the field of SRI has 

developed immensely during the last years, as people today are more concerned with sustainability 

than they were 10 years ago. Due to the lack of early ESG data, the ESG-tilted funds will only be 

analysed during the short period.  

 

The performances of the regular, norms-based screened and ESG-tilted funds, will mainly be 

evaluated through four-factor alphas generated by the Carhart’s four-factor model. By comparing 

the estimated alphas, the authors will answer the research questions, and subsequently conclude 

whether fund managers improve or worsen the performance of their funds, by incorporating ESG 

aspects into their investment processes. In addition to answering the research questions, this thesis 

will thoughougly analyse the risk-factor loadings estimated by the four-factor models. Potential 

differences in the regular and synthetic funds’ risk exposures will be discussed, as to understand 

the sources of the estimated abnormal returns.   

 

Among the countries at the forefront of SRI, the Scandinavian countries are found (Eurosif, 2016). 

Yet, the Scandinavian region have rarely been covered in existing litterature. For this reason, only 

Scandinavian mutual funds are included in this study as it is of great interest to investigate the 

impact of SRI on the Scandinavian market. Furthermore, the Scandinavian markets are the markets 

to which the authors of this study are most familiar with.  

 

 Structure of paper 

The first part of the thesis presents the background of SRI, including definitions, different 

approaches, its history and current position in the markets; with a special focus on Scandinavia. 

Thereafter, the theoretical background underlying the analysis is introduced, followed by previous 

research. The second part of the thesis provides a detailed explanation of the data and methods 
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used. It will provide the reasoning behind the choice of factors and data inputs while models and 

performance measures are described. The third and last part of the paper presents the results, 

followed by an analysis of the results in the light of previously presented theories and previous 

research. The last chapter presents the conclusion of the thesis, providing an overall summary.  

 

 Research philosophy 

Research philosophy refers to the system of beliefs and assumptions about the development of 

knowledge, that is applied in research. It is important to address these assumptions as they shape 

and influence how the research questions, methods and results of this paper have been approached 

by the authors. One branch of the research philosophy, is epistemology. Epistemology refers to the 

assumptions about knowledge, and what creates acceptable and legitimate knowledge (Burrell 

and Morgan, 1979).   

Throughout this thesis a quantitative approach is used as the prevailing research method. Given 

this quantitative nature of the thesis, it follows a positivist research philosophy. The positivist 

approach of epistemology assumes that only facts that can be observed and measured, lead to the 

production of credible and meaningful data (Saunders et al. 2007). Additionally, it emphasizes the 

importance of seeing data as given, and that this stays uninfluenced by human interpretation even 

after collected (Saunders et al, 2007). Following the positivist research philosophy, the authors 

have remained neutral and objective when interpreting data and results. 

 

 

 

Background
Theorethical 
Background

Previous 
Research

Data Method Results Analysis Conclusion
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 Background 

 

This chapter provides the reader with the essential background of what SRI is and how it can be 

applied through various approaches. Furthermore, it presents the historical development of SRI 

and how it became the mainstream field it is today. 

 

 Definitions 

There are many definitions of the term Sustainable and Responsible Investing (SRI), and it is often 

used interchangeably with the terms socially responsible investing, ethical investing and 

responsible investing, which will be the case in this study as well. The acronym SRI have 

traditionally been used to be short for socially responsible investing; anyhow, there has been a shift 

in recent years as many find the words sustainable and responsible investing more appropriate. The 

definition used for SRI in this thesis, is the one presented by Eurosif, the leading European 

association for sustainable and responsible investment. Eurosif (2016) defines sustainable and 

responsible investing (SRI) as: 

“…a long-term oriented investment approach, which integrates ESG factors in the research, analysis 

and selection process of securities within an investment portfolio.”  

 

Issues that are incorporated into the investment process of SRI, are thus categorised under one of 

the pillars: environment (E), sustainability (S) or governance (G).  
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A related topic that needs to be defined, is Corporate Social Responsibility (CSR). CSR is a true 

buzzword that has been increasingly more used every year; anyhow, it is a key business practice 

today. In this study, CSR is defined according to the definition of the European Commission (EC), 

which states CSR to be “the responsibility of enterprises for their impact on society”. Furthermore, 

the EC states that companies can become socially responsible by following the law, and integrating 

social, environmental, ethical, consumer, and human rights concerns into their business strategy 

and operations (European Commission, 2017).  

 

 SRI approaches 

Investors can incorporate ESG issues into the investment practices, through several different 

approaches. In line with the growth of the SRI market, the number of approaches has also grown, 

and today there are numerous different approaches available for investors. Practitioners are 

moreover applying these approaches in a growing number of combinations (Eurosif, 2016). Still, 

there is a lack of established definitions of the different approaches, and fund managers use the 

classifications differently. Eurosif does however define seven different approaches, which will be 

used in this study. The seven approaches are presented in Figure 2.1, and can be used both 

individually and combined. The approaches are presented further on the next page, as explained 

by Eurosif (2016).  
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Figure 2.1: SRI approaches 

Exclusionary screening Excludes specific companies or sectors from the investment universe. Can be product-

based, norms-based or based on ESG criteria. 

Norms-based screening Asses to which degree companies adhere to global international norms and standards, 

often related to environmental protection, human rights, labour standards and anti-

corruption. 

Best-in-class selection Selects or over-weights companies that have the best CSR practices within their sectors. 

Sustainability themed Focuses on investing in assets that are related to the development of certain areas 

within sustainability, e.g. renewable energy, energy efficiency or waste management. 

ESG integration Includes ESG risks and opportunities in the traditional financial analysis in a systematic 

way.   

Engagement and voting Engages with companies on ESG matters, includes voting in shareholder meetings and 

general activism. 

Impact investing Direct investments into companies, organizations or funds, with the intention to 

generate a social and environment impact together with a financial return. 

Source: Eurosif (2016) 

 

The oldest and most basic screening strategy is the exclusionary screening. This is the practice of 

excluding certain companies or whole industries from the investment universe, based on product, 

ESG or norms-based criteria. Typically, firms that are involved in production of non-ethical 

products such as cigarettes, alcohol or weapons are excluded. Furthermore, companies can be 

excluded for violating human rights or polluting or other ESG related issues. Exclusions can also be 

anchored in norms-based violations. The norms-based screening is another type of negative 

screening which allows investors to assess the degree to which companies respect issues that 

impact environmental, social and governance criteria by obeying to global norms regarding these 

issues. These norms are set out in international initiatives and guidelines by organizations such as 

the United Nations Global compact, the Organization for Economic Co-operation and 

development (OECD) and the International Labour Organization (ILO). The strategy can be used 

alone or in combination with other approaches such as Engagement and Voting or Exclusion.  
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As opposed to exclusionary and norms-based screening, best-in-class selection is regarded as a 

positive approach to ESG issues. The approach refers to selecting or favouring companies with the 

best CSR practices within their industries, often measured through ESG scores. Companies are 

hence not evaluated objectively, but relatively to their industry peers. As an example, a SRI fund 

may have restrictions enabling it to invest in the “dirty” coal industry, but only in the companies 

with the highest ESG scores among coal extracting companies. The best-in-class approach has the 

advantage that it does not exclude any sectors and therefore does not affect the diversification in 

portfolios. Another positive approach to ESG considerations, is sustainability themed 

investments. Funds following this strategy invest in companies that are related to the development 

of certain areas within sustainability, e.g. renewable energy, energy efficiency or waste 

management. This strategy highlights how finance can redirect capital and help push forward the 

transition to a more sustainable and environmentally friendly society.  One of the newer 

approaches, is the ESG integration approach. This strategy aims to systematically and explicitly 

include ESG factors into traditional financial analysis. It is often used by tilting the investment 

portfolio to capture positive ESG factors while restricting negative ESG exposure. Usually the 

analysis relies on ESG ratings provided by third party; consequently, ESG integration is often 

considered a quantitative investing strategy (Eurosif, 2016).  

 

The engagement and voting approach differentiate itself from the strategies previously 

mentioned, as it involves discussions with companies that are violating the investing criteria. By 

using their power as shareholders, investors following this approach aim to impact companies so 

that they are aligned with the ESG criteria of their investments. For example, if a norms-based 

screened fund invests in a company that violates the norms at a certain point, the fund can engage 

with the company and decide what action that need to be taken for it to not be removed from the 

holdings of the fund. Furthermore, investors can use their role as a shareholder through voting at 

annual general meetings in order to affect decisions regarding a number of ESG issues (Blowfield 

and Murray, 2008).  This approach is naturally only an option for large institutional investors and 

funds, as significant power is needed. The last SRI approach recognised by Eurosif, is Impact 

Investing. This strategy can be executed at many levels, through investments direct into 

companies and organizations, or through investment funds. Investors engaged in impact investing 
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have the intention to generate a social and environment impact alongside a financial return. The 

impact investing market is a difficult market, as it suffers from a lack of workable products and 

financial metrics, making products difficult to evaluate within a risk and return framework (Eurosif, 

2016).    

 

 History of SRI 

Socially responsible investing has been used in many decades and was in the beginning heavily 

influenced by religious views. The first investment fund applying ethical screening was set up in 

1928, by the Methodist church in the UK, and was exclusively available to members of the religious 

community (Paranque & Erragragui, 2016). This fund prohibited investments in companies 

engaged in activities that were contradictory to the values of the bible, such as alcohol, tobacco, 

weapons and gambling (Paranque & Erragragui, 2016). These industries have later been defined as 

the so called ‘sin-industries’. The first ethical investment fund open to the public was launched in 

Sweden in 1965, by the religiously motivated temperance movement. The fund excluded 

companies related to the production of alcohol, armament, firearms and tobacco (Bengtsson, 

2008). The shift from having religious grounds to investing ethically, towards the modern form of 

socially investing emerged in the 1960s, when responsible investing was pushed on to investors 

through social movements and campaigns. The first modern SRI fund, Pax World Fund, was 

founded in 1971 in the U.S. and was created for investors opposing the Vietnam War wanting to 

avoid involvement with weapon contractors (Renneboog et al. 2008B). Another event that gave 

fuel to the emergence of SRI was the apartheid period in South Africa in the 1980s. During this 

period many mutual funds were created with the goal of pressuring the South African government 

to end apartheid, which they did through divestment strategies where not only South African 

companies were sanctioned, but also Western companies with subsidiaries in South Africa 

(Renneboog et al.  2008B). To this point the SRI market was mainly driven by political issues, such 

as the events in Vietnam and South Africa. The Chernobyl accident in 1986, where a nuclear power 

plant exploded, did however trigger a concern for environmental issues rather than political issues. 

This was reflected in the SRI markets by screening processes now turning to exclude non-
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environmental companies and not only focusing on excluding companies involved in current 

political issues.  

 

In the 1980s companies in the U.S. started to become systematically evaluated on ESG related 

issues, as rating agencies such as Kinder, Lydenberg & Domini (KLD) were developed. The 

emergence of the rating companies enabled investors to easily access and thus integrate ESG 

criteria in their investment processes; consequently, the first ethical stock index, the Domini 400 

Social Index, was launched in 1990 (Sparkes, 2002). The index was ethical in the sense that it 

excluded any company dealing with nuclear power, gambling, alcohol, military armament or 

tobacco.  

 

International standards for responsible investments were not established until 2006 when the UN 

Global Compact and the United Nations Environment Programme’s Finance Initiative coordinated 

the creation of the Principles for Responsible Investments (PRI). The PRI offers a framework for 

responsible investing, through which it encourages investors and investment managers to 

incorporate ESG issues into their investment processes (Blowfield and Murray, 2008). Initially, 20 

mainstream investors signed on to the agreement; at the time of writing (May, 2017), 1705 entities 

have signed (PRI, 2017).  

 

 SRI today 

Today SRI has a natural spot in the financial industry, and is considered mainstream by many 

investors. As of end of 2015 there were $22.89 trillion assets being professionally managed under 

responsible investment strategies globally, and in Europe 53 percent of total professional AuM are 

subject to responsible investment approaches (Global Sustainable Investment Alliance, 2016). SRI 

is however still in a developing phase, where new concepts and approaches are being initiated 

frequently. In November 2016, the British bank Barclays, released a report in which 10 current 

trends within SRI were highlighted. These trends are presented on the next page: 
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1. Exclusionary screening is being replaced by best-in-class selection and ESG integration. 

2. ESG analysis gets more integrated with traditional portfolio analysis. 

3. The Principles for Responsible Investments (PRI) demands more from their signatories.  

4. Thematic ETFs are being launched, e.g. low carbon focus. 

5. More regulations encouraging ESG is evolving.  

6. More ESG indices are being created, e.g. bond indices. 

7. ESG scores are being complied for mutual funds, not only individual companies. 

8. Further transparency in CSR reports of companies. 

9. More readily available ESG-related data. 

10. Increased active engagement by investors with companies on ESG-related topics.  

 

 Popularity of SRI approaches 

Even though there are numerous different approaches available for investors, some are more 

popular than others. Exclusionary screening has historically been, and still remains, the most 

dominant approach in Europe and also in Scandinavia (Global Sustainable Investment Alliance, 

2016). Norms-based screening is the second most popular startegy in Europe; however, it is 

especially popular in the Scandinavian countries, and mainly driven by the Norwegian Government 

Pension Fund Global that applies this strategy to its investments. In regards to growth, impact and 

sustainability themed investing have been the approaches that have grown the most in Europe 

from 2013 to 2015. With respect to AuM, the growth rates have been 57 and 120 per cent 

respectively. Despite the strategies recent growths, both impact and sustainability themed 

investing cover a relative small share of the total AuM allocated to SRI. The amount of assets being 

managed under the other approaches is also increasing, as all of the other approaches have grown 

with between 14 and 22 percent between the years of 2013 and 2015. Interestingly, the best-in-

class approach is growing in all of Europe, except for in Sweden, where the AuM allocated to this 

strategy is decreasing.  

 

 



17 
 

Figure 2.2: Percent of SRI managed under each approach, during 2015* 

 
Source: Eurosif (2016), Eurosif (2014)  

* All data for Norway covers the year of 2013, as that being the last year with available data. Impact investing was not 

considered in the Eurosif (2014) report, which automatically gives Norway zero percent in impact investing. 

 

 SRI in Scandinavia 
The SRI market in Scandinavia consists of markets in three countries: Sweden, Denmark and 

Norway. The three countries are similar in many aspects; apart from sharing the same cultural and 

historical heritage, they are all characterized as strong democracies where the governments hold 

strong positions. From a global perspective, the Scandinavian countries are well-known for their 

welfare structures, which share a range of common characteristics. All of the countries are 

committed to universal healthcare and education for all citizens, which is possible through high 

taxes and small wage gaps. The Robin Hood mentality of the Scandinavian citizens, may be a 

reasonable explanation for why Scandinavia for long has been at the forefront of SRI.  
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  Sweden 

Sweden was the first country in Scandinavia to be engaged in SRI, through the launch of the worlds’ 

first publicly traded ethical investment fund, AktieAnsvar Aktiefond, already in 1965 (Bengtsson, 

2008). In the 1980s the Swedish SRI market expanded, by several funds established by the Church 

of Sweden, relying on core Christian values. Today, most financial institutions in Sweden can be 

considered as mature SRI players since they have been active for more than 10 years in the market. 

All of the large institutional investors have some form of SRI practices, and already in 2001, the five 

largest public pension funds became obligated by law to include environment and ethic in their 

investment policies (Hebb et al., 2015). As a result of these obligations, many of the pension funds 

came to apply norms-based screening; an approach they pioneered with (Bengtsson, 2008). At the 

end of 2015, 150 Swedish funds were marketed as SRI funds, in total managing a value of €791.7 

billion (Eurosif, 2016). This number was €649 billion in 2013 (Eurosif, 2014), thus showing an 

increase of almost 22 percent over a two-year period. 

 

  Norway 

If Scandinavia is at the forefront of SRI, Norway is at the very forefront with Sweden and Denmark 

at its heels. This is due to the immense volume of assets being held in the Norwegian Government 

Pension Fund Global (NGPF-G), which is strictly being managed under sustainable and responsible 

guidelines. The Norwegian SRI market came to be established in the 1980s, when the insurance 

company Vesta formed the two funds Miljøinvest and Grønt Norge; the first funds in Scandinavia 

applying best-in-class screening (Bengtsson, 2008). In 1995, the insurance company and pension 

fund manager Storebrand launched a sustainable fund, through which the company came to be 

perceived as the flagship of SRI in Europe (Hebb et al., 2015). Anyhow, Norway’s leading position 

in the SRI field was mainly achieved when the Norwegian Government Pension Fund Global, which 

manage the country’s revenues from oil and gas to future generations, implemented a range of 

ethical guidelines in 2005. Unlike from Sweden, there are no regulations regarding SRI in Norway; 

anyhow, the NGPF-G works as a benchmark, and many asset managers follow the exclusion criteria 

provided by the fund. At the end of 2013, € 798.7 billion was managed within SRI in Norway, which 

is the newest figure published. Anyhow, the market value of the Government fund increased with 
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approximately 48 percent from 2013 to 2015, which may give an indication of the SRI under 

management at the end of 2015 in Norway (Norges bank, 2014; 2016).  

 

  Denmark 

Denmark was the last of the Scandinavian countries to join the SRI movement, as the first SRI 

practices seen in Denmark was in 1997, when the pension company Pensionskassernes 

Administration (PKA) applied exclusionary and norms-based screening on their investments. In 

1998, most other Danish occupational pension funds followed (Lassen, 2000). The event that had 

triggered the Danish SRI market, was immoral activities of the French oil giant Total in Burma, 

which the Danish media had covered largely (Bengtsson, 2008). A few years later, the public 

pension fund of Denmark, Arbejdsmarkedets Tillægspensions (ATP), also set ethical 

considerations as a vital part of their investment process. In 2008 the Danish government 

introduced mandatory CSR reporting for institutional investors and large corporations, which came 

to influence the SRI market to a large extent (Hebb et al, 2015). Even if the SRI market in Denmark 

developed later than in the other Scandinavian countries, it is today a mature SRI player, with a 

well-established base of SRI investors. According to Dansif (2015), 44 of the largest institutional 

investors, which combined manages 98 percent of the total AuM in Denmark, have policies 

regarding responsible investing. Most of the Danish funds are managed through exclusionary or 

norms-based screening, while sustainability themed investing also is relatively popular in Denmark, 

with focus on environmental friendly infrastructure such as offshore windmills (Eurosif, 2016). In 

total, € 118.4 billion was managed within SRI in Denmark at the end of year 2015.  
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 Theoretical background 

 

This chapter discuss the different theoretical views on how sustainable responsible investing 

affects the financial performance of investments. In broad terms, there exists two theoretical 

schools of thought; one arguing that SRI creates costs, while the other argues that SRI creates value 

for the investor. Different theories are used to support these schools; theories that originates from 

different perspectives. Some theories are connected to portfolio management and not the 

performance of specific companies per se. Other theories rely on the relationship between a 

company’s social responsibility and its financial performance. This chapter will present the two 

schools further, with a focus on the main theories within them: the classical theory, the modern 

portfolio theory and the stakeholder theory.  

 

 SRI creates costs 

From members of this school, many theoretical explanations have been presented for why SRI 

leads to additional costs for investors. One group argues that it is costly for firms to engage in SRI 

practices, while another highlights the inefficient portfolio properties of SRI funds. The reasoning 

of the first group, is that any expenditures made on improving a firm’s social awareness increases 

a firm’s cost, thus putting it in a competitive disadvantage compared to competitors that do not 

engage in such practices. The effect of such practice therefore leads to a negative effect on the 

bottom line. The second group differently believes that SRI funds cannot be constructed in an 

efficient way, as the investment universes gets limited when imposing responsible investing 

criteria. The ideas presented by these group, can theoretically be supported by the classical theory 

and the modern portfolio theory.  

 

  The classical theory 

The impact of CSR practices on a firm’s financial performance, was discussed already in 1970, by 

the economist Milton Friedman through his classical theory. Friedman argues that there are three 

basic institutions in an economic system: market, firms and the state. The classical theory claims 
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that the only objective for firms is to maximize their profits. By doing so, they maximize the wealth 

for the society, which will positively affect all agents who are part of it. Hence, the sole 

responsibility of a business is to its shareholders. Managers that however chose to initiate CSR 

practices, are not operating towards the goal of maximizing the value of the company, which thus 

leads to agency problems and a conflict of interest between managers and shareholders. Friedman 

(1970) also argues that business managers tend to use CSR to claim to their own social, political or 

career agendas, leading to additional agency problems. To summarize, the classical theory 

suggests that by engaging in CSR practices, several frictions develop within companies, which 

impacts the financial performance negatively.  

 

  Modern portfolio theory 

The most common theory presented by the “cost” school, is the modern portfolio theory (MPT). 

The modern portfolio theory was developed by Markowitz (1952), and highlights the relationship 

between a portfolio’s mean and its variance. The risk metric variance, captures a portfolio’s total 

risk, both systematic and unsystematic. According to MPT, an investor is compensated for holding 

systematic risk, but not unsystematic, as the unsystematic can be diversified away. For a portfolio 

to be efficient, it thus needs to be diversified, as the portfolio otherwise will bear risk it is not being 

compensated for. Efficient portfolios are defined as portfolios with the maximum expected return, 

given a certain risk, or put differently, portfolios with the minimum risk given a certain expected 

return. The underlying assumption of efficient portfolios, is that investors are risk-averse and only 

assumed to take on additional risk if they are compensated by more expected return. 

Consequently, there are many optional portfolios available to an investor, with different risk and 

return combinations. The different combinations form a hyperbola, where the upper part consists 

of the efficient portfolios, which are portfolios that yield the highest return for each given level of 

risk. All together they form the so-called efficient frontier. The portfolio with the lowest variance 

and hence the lowest expected return on the efficient frontier, is called the minimum-variance 

portfolio. Portfolios that lies below the minimum variance portfolio are inefficient, as it exists a 

portfolio with the same variance, but with a higher expected return, on the efficient frontier. 

 

 



22 
 

Figure 3.1: The efficient frontier 

 

Source: own production 

 

For SRI funds, the investment universes are often limited due to the investment restrictions of the 

funds. A limited investment universe naturally leads to limited diversification possibilities, which 

according to the MPT, result in a high level of risk that is not compensated for. As a lower level of 

risk can be achieved by diversifying, while keeping the expected return constant, the SRI funds 

must be considered inefficient, and thus they do not lie on the efficient frontier.   

 

 SRI creates value 

Supporters of SRI often agree with the Modern Portfolio Theory that fund restrictions may limit 

the investment universe. On the other hand, they also believe SRI strategies deliver benefits that 

exceed the loss from the potentially decreased diversification. What underlies this belief, is the 

assumption that companies engaging in sustainable practices perform better than companies that 

do not. The main theory supporting this, is the stakeholder theory.   

 

  Stakeholder theory 

The Stakeholder theory was first presented by Freeman (1984), and suggests that a firm’s 

management of internal and external relationships has a significant effect on the financial 

performance of the firm. The stakeholder theory is based on the idea that companies that manage 
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to take all individuals it impacts into account, not just the shareholders, will be rewarded over time 

with higher financial returns. The stakeholders are thus defined as any group or individual who can 

affect or is affected by the achievements of the company’s objectives, as shown in figure 3.2. 

Through his theory, Freeman (1984) challenge the fundamental shareholder view that the 

managers should only focus on profit maximization, as to please the shareholders. One of the 

arguments of the theory, is that when the interests of the stakeholders are maximized, the firm will 

be more productive, and thus its value will increase. Since the ESG factors considered by SRI 

investors, overlaps many of the stakeholders presented by Freeman (1984), it is reasonable to apply 

the ideas of the traditional stakeholder theory, on SRI practices of today.  

 

Figure 3.2: Stakeholders as identified by Freeman (1984) 
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 Previous research 

 

Given the increasingly amount of capital and attention that is being directed towards ethical 

investments, more and more literature is also written on the subject. While practitioners in the 

financial industry want to know whether there is a financial cost of joining the movement, people 

in the academia are eager to analyse the characteristics of a developing and not yet static field. 

Consequently, SRI is currently a key topic within financial research. The question to answer has 

been the same for most researcher, “does SRI have the same expected return as traditional 

investing?”; anyhow, the methods used to answer the question have varied. Broadly speaking, 

researchers have analysed three types of SRI entities: SRI funds, SRI indices and constructed SRI 

portfolios, which they have compared with either conventional funds, conventional indices or 

constructed conventional portfolios. Dependent on the method, the theoretical frameworks have 

been different. When existing SRI- funds have been analysed, management fees, portfolio 

management and diversification effects have been heavily discussed. Differently, for studies 

covering indices and constructed portfolios, the discussions have mainly covered the financial 

impact of CSR practices.  

 

Friede et al. (2015) present a meta study, in which 2250 individual studies on the relationship 

between ESG factors and corporate financial performance (CFP), are generalized. Together the 

studies cover the entire spectrum of the ESG-CFP relationship, as different studies have applied 

different methods, and measured ESG considerations and CFP differently. The financial measures 

used range from accounting-based performance, market-based performance, operational 

performance, perceptual performance, growth metrics, risk measures, to the performance of SRI 

funds. The conclusion of Friede et al. (2015) is that a large majority of the studies identifies a 

positive relationship between ESG and CFP. A remarkable finding however, is that this is not the 

case for portfolio based studies. Analysis of mutual funds, indices and equity portfolios, are all 

found within this group. For the portfolio based studies, most studies have found a neutral or mixed 

relationship between ESG and financial performance. The findings of Friede et al. (2015) are 

presented in Figure 4.1 on the next page.   
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Figure 4.1: ESG-CFP relation among studies with significant positive, negative, mixed and 

non-significant results 

 

As distributed according to the meta study of Friede et al. (2015) 

 

The findings of Friede et al. (2015), that non-portfolio and portfolio studies evaluate the ESG-CFP 

relation differently, is supported by Orlitzky et al. (2003). Orlitzky et al. also conduct a meta study, 

similarly reviewing studies that are analysing the relationship between CSR and CFP. Their 

conclusion is that there is a positive relationship between CSR and CFP, but that this relationship is 

more profound for accounting-based measures of performance, than market based.   

 

This chapter will present some of the most notable studies written on the subject of SRI, both non-

portfolio and portfolio based. The chapter is divided in three different sections, for which each 

section has a specific perspective. The first section presents studies investigating the relationship 

between the financial performance of SRI funds and the financial performance of conventional 

funds. The second section covers studies conducted on index level, whereas the last section 

presents studies on the relation between corporate social responsibility (CSR) and corporate 

financial performance (CFP). A positive (negative) impact indicates that the inclusion of ESG 

aspects statistically significantly impacts the financial performance positively (negatively).  
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 SRI funds vs. conventional funds 
 

 
PCF= portfolio of conventional funds 

 SRI indices vs. conventional indices 
 

 
PCI= portfolio of conventional indices 

DJGI= Dow Jones Global Index, DJSI= Dow Jones Sustainability Index, DSI= Domini Social Index, DJSI-AP= Dow Jones 

Sustainability Asia Pacific Index, DJSTOXX 600= Dow Jones STOXX 600, DJSTOXX SI= Dow Jones STOXX Sustainability 

Index 
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 Impact of CSR on stock market returns 
 

 

 

 Summary previous research  

By studying the research presented in this chapter, some general patterns are observable. Firstly, 

a large majority of the studies are covering the US; especially on the topic of the relationship 

between CSR and stock-market returns. Secondly, depending on from which perspective the ESG-

CFP relationship is analysed, the impact seems to differ. A large majority of the fund level studies, 

concludes that the inclusion of ESG aspects have a neutral impact on the financial performance, 

followed by a negative impact. Most of the index level studies are also pointing towards a neutral 

relationship, however followed by a positive relationship. Among research covering the 

relationship between CSR and stock-market returns, a large majority have differently concluded 

CSR practices to have a positive impact on stock prices.  
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 Contributions of study 

This study contributes to the existing literature across three different aspects. First, it investigates 

two SRI approaches that have not been studied to a large extent before: norms-based screening 

and ESG integration. To the knowledge of the authors, norms-based screening has only been 

explicitly studied by Capelle- Blanchard & Monjon (2010), which is surprising as it is the second most 

applied SRI approach in Europe. Regarding ESG-integration, many studies has been conducted on 

index and portfolio level; anyhow, its impact when applied in an actively managed framework, has 

not yet been studied to the knowledge of the authors. Furthermore, the index and portfolio studies 

usually investigate the impact of ESG-integration based on the performance of one index or one 

fund. In this study a general conclusion can be made, as 30 funds are analysed. Second, the unique 

method used in this study, to compare regular funds with SRI versions of the funds, shed new light 

on the ESG-CFP relationship. This method allows for comparison of the regular funds, with 

perfectly matched synthetic SRI funds, which moreover have the same portfolio managers as the 

screened funds. Third, the Scandinavian focus of this study is fairly unique, as most previous 

research on the topic have been conducted on funds originating from either the U.S, U.K. or Europe 

in broad.    
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 Data  

 

The methodology of this study is highly quantitative, and will thus call for a large set of data. The 

aim of this chapter is to present all the data used in the comparison analysis of the three fund types: 

regular, norms-based screened and ESG-tilted. The norms-based screened funds are analysed 

throughout the entire period of the study, ranging from January 2004 to December 2016, while the 

ESG-tilted funds only are analysed during a short recent period, ranging from January 2014 to 

December 2016. The first section of this chapter shows the selection criteria behind the regular 

funds of this study, from which the norms-based screened and ESG-tilted funds are constructed. 

Thereafter, factors that are used in the regression analysis are presented, including risk-free rates, 

market proxies and the factors of the Carhart model (SMB, HML and MOM). The last section 

presents the data used for the construction of the synthetic SRI funds, namely ESG ratings and 

exclusion lists.  

 

 Choice of funds 

The regular funds included in this study, are all chosen based on nine different criteria, which all the 

funds need to fulfil. The funds are identified through Bloomberg, in which the search function 

allows for applying restrictions. In total, 30 regular funds are chosen, resulting in 30 norms-based 

screened funds, and 30 ESG-tilted funds. Among the 30 regular funds, 22 are managed in Sweden, 

6 in Denmark and 2 in Norway. This country distribution is a result of the search process, as few 

funds in Norway and Denmark match the criteria. The nine criteria of the funds are presented on 

the next page, in table 5.1. 
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Table 5.1: Criteria of regular funds Included in the study 

Criteria Regular fund 

Actively managed × 

Open-ended × 

Equity>70% × 

Scandinavian domicile × 

Global, North American or European investment universe × 

Large or/and medium cap focused × 

Non-specific focus × 

No SRI aspects × 

Active Dec 2003 – Dec 2016 × 

  

 

The first criterion of the funds, is that they must be open-ended, meaning they are open to all 

investors for investment. Furthermore, all funds hold at least 70 percent equity, and are marketed 

in at least one of the Scandinavian countries. Regarding the investment universes, only funds with 

a global, North American or European focus have been included. Most included funds do however 

have a global investment universe, as presented in table 5.2. Funds with a Scandinavian investment 

universe are excluded from the study since Scandinavian companies generally perform well on CSR 

practices, which could result in small and insignificant differences between the regular and 

synthetic SRI funds. This is further seen in the exclusion lists, in which few companies are 

Scandinavian, see Appendix A. Funds with a focus on emerging markets are also excluded, since 

relatively few companies in emerging markets are covered by ESG rating agencies. Similarly, funds 

with small-cap holdings are excluded from the study, as small-cap companies are less covered by 

ESG rating agencies than mid- and large cap companies. These criteria are crucial as the number of 

rated companies is highly relevant for the ESG-tilted funds, which rely on the ESG ratings of the 

holdings in the regular funds. Other criteria of the funds, is that they do not have a specific industry 

focus or already incorporating ESG factors in the investment process.  
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Moreover, it should be acknowledged that funds in the study may suffers from survivorship bias. 

Survivorship bias refers to the bias that occurs when a study only analyses alive funds. This leads to 

an overestimation of the average return of the funds, as many of the non-included dead funds 

historically performed worse than the ones that are alive today (Elton et al. 1996). However, as this 

study only compares the synthetic funds with the regular fund it is created from, both funds will 

experience the same survivorship bias. Therefore, it will not affect the results in this study. 

 

Table 5.2: Country of domicile and investment universe 

 Sweden Norway Denmark Total 

Number of funds 22 2 6 30 

Allocated after 
investment universe 

  

Global 14 2 4 20 

North America 3  2 5 

Europe 5   5 

 

 

 Holding and return data  

The analysis period of this study ranges from January 2005 to December 2016. The holding data of 

the regular funds, are thus downloaded for this period, from Bloomberg. The most frequent holding 

data available at Bloomberg is semi-annual, and therefore the frequency of the holding data used 

in this study. Throughout this study there will be an assumption of the holdings being constant 

during each half-year, in between the semi-annual holding reports.  

 

The returns of the funds are analysed on a monthly basis. As to calculate the returns of the regular 

funds, the monthly total return indices net of dividends are downloaded for each of the regular 
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funds in the local currency of the funds; starting 31 December 2003 until 31 December 20161.  As 

further explained in the methods chapter, the returns of the norms-based screened and ESG-tilted 

funds also rely on the returns of the individual holdings. Therefore, the total return indices (net of 

dividend) are also downloaded for each holding in each fund, from 31 December 2003 until 31 

December 2016. The return indices of the individual holdings are downloaded in the local 

currencies of the holdings.  

 

 Risk-free rates 

The main analysis method of this study, is regression models performed on the funds’ excess 

returns. Consequently, the risk-free rates that are used as inputs in the models, impact the results 

to a large extent. A risk-free rate represents the return an investor receives when investing in a risk-

free asset. Traditionally, investors use a broad range of money market instruments as the risk-free 

rate, most commonly treasury notes or government bills. These instruments are almost free of 

interest risk due to their short maturities (Bodie et al. 2011).  This study has chosen to evaluate the 

returns of the funds from a local investor’s perspective, where the returns of the funds are 

evaluated against local factors and local risk-free rates; this approach has been taken in several 

other studies, for example Renneboog et al. (2008A).  Consequently, the risk-free rates used in this 

study, is dependent on the country of domicile of each fund. For the Swedish funds the 1 month 

STIBOR (Stockholm Interbank Offered Rate) is used, for the Danish the 1 Month CIBOR 

(Copenhagen Interbank Offered Rate) and for the Norwegian the 1 month NIBOR (Norwegian 

Interbank Offered Rate).  

 

Table 5.3: Risk-free rates used 

 Sweden Denmark Norway 

Risk-free rate 1 Month STIBOR 1 Month CIBOR 1 Month NIBOR 

 

                                                                    
1 Bloomberg Excel add-in was used, with the BDH function (field= ”TOT_RETURN_INDEX_NET_DVDS”) 
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 Market premium factors 

Apart from the risk-free rates, both the one- and four factor model have a market premium factor 

as input. Theoretically, the market factor is the excess return of the market portfolio, including all 

available stocks on the market. Anyhow, several researchers (Bauer et al., 2005; Renneboog et al., 

2008a), have concluded that the same results are generated, when regional equity indices are used 

as proxies for the market portfolio; proxies that will be used in this study as well. The market factor 

serves as a benchmark and should therefore reflect the performance of the market in which the 

fund invests. The funds analysed in this study, have three different investment universes, and are 

managed in three different countries. Consequently, the market factors need to have the same 

investment universes as the funds, while being expressed in the local currencies of the funds. A 

Swedish fund with a North American universe, will thus be regressed against a North-American 

market index, expressed in Swedish krona. When the funds are analyzed on group level, all factors 

have a global focus and are expressed in Swedish Krona (SEK), while the Swedish risk-free rate 

(STIBOR) is used. This was decided to be the most appropriate method as 22 out of the 30 analyzed 

funds are Swedish. 

 

MSCI provides a collection of equity indices that are widely used as benchmarks within the financial 

industry (MSCI, 2016). Therefore, MSCI indices have been used to proxy the market factors of this 

study as well. The proxy for the North American market is however provided by FTSE Russel, as the 

MSCI North American Index is not retrievable from Bloomberg until 2008. All of the used proxies 

are found in table 5.4, following section 5.7. 

 

 SMB factors 

The second factor of the four-factor model, is the SMB factor. This factor is the historical excess 

returns of a small-cap portfolio over a large-cap portfolio. The data used to construct the SMB 

factors of this study, are small-cap indices and a large-cap indices provided by MSCI, retrieved 

monthly from Bloomberg. The SMB factor is traditionally not calculated through indices, but 

portfolios based on all available stocks on the market (Fama & French, 1993). However, Faff (2004) 
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used indices instead of constructed stock portfolio as proxies, and found that the results were 

consistent with the original findings, hence this is the taken approach in this study. The indices used 

are presented in table 5.4.  

 

 HML factors 

The third factor of the four-factor model, is the HML factor. This factor represents the historical 

returns of a portfolio consisting of high book-to-market stocks, in excess of the returns of a 

portfolio consisting of low book-to-market stocks. This is equivalent to the excess returns of a value 

portfolio over a growth portfolio. Following the method of Faff (2004), the HML factors of this study 

is constructed by subtracting the monthly returns of a value index, with the monthly returns a 

growth index. As for the other factors, the indices used depend on the investment universe of the 

funds, while being expressed in the funds’ local currencies, as presented in table 5.4 on the next 

page.  

 

 Momentum (MOM) factors 

The last factor of the four-factor model, is the MOM factor. This factor represents the returns of a 

portfolio consisting of recent winners, in excess of the returns of a portfolio consisting of recent 

looser. This factor has in previous studies been regarded as the most complex and time consuming 

factor to construct; therefor, this study will use the monthly MOM factors provided by Kenneth 

French’s data library on his website. The winning portfolios in the MOM factors, consists of the 30 

percent best performing stocks over the past 11 months lagged one month, while the loosing 

portfolios consists of the 30 percent worst performing stocks over the same period. French provides 

different MOM factors for different geographical areas. This study will use the global, North 

American and European MOM factors, all excluding developing countries. French express the MOM 

factors in U.S. dollars; anyhow these are converted to be expressed in the local currencies of the 

funds. This is done through historical spot exchange rates downloaded from Bloomberg (USD/SEK, 

USD/NOK, USD/DKK).  
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Table 5.4: Factors used for the regression analyses 

 
Global North America Europe 

Market factor MSCI World Index Russell 3000 Index MSCI European Index 
 
SMB factor 

 
  

Small-cap MSCI World Small Cap Index MSCI Small Cap Index MSCI European Small Cap 
Index 

Large-cap MSCI World Large Cap Index MSCI Large Cap Index MSCI European Large Cap 
Index 

HML factor  
  

Value MSCI World Value Index MSCI USA Value Index MSCI Europe Value Index 
Growth MSCI World Growth Index MSCI USA Growth Index MSCI Europe Growth Index 
    
MOM factor K. French global MOM K. French North America MOM K. French Europe MOM 

Note: All indices are downloaded in the local currencies of the funds. The MOM factors are downloaded in US dollars, 
but thereafter converted to the local currencies of the funds (SEK, NOK, DKK). 

 

  Exclusion lists for norms-based screening 

The norms-based screened funds of this study, are created by removing certain holdings from the 

regular funds. The holdings that are removed, are companies that are found on any of the exclusion 

lists used by the state-owned Seventh Swedish Pension Fund (AP7), the Danish occupational 

pension fund PenSam, or the Norwegian Government Pension Fund Global (NGPF-G). The 

exclusion lists of AP7 and NGPF-G, are publicly available online, where previous lists are found 

within annual reports. PenSam only presents the currently applied list. Anyhow, by contacting 

PenSam, this thesis got access to previous lists for research purposes. All of the exclusion lists are 

available on annual basis, showing companies that were excluded at the end of each year. The 

norms-based screened funds are analysed during a period ranging from January 2005 to December 

2016, and are constructed based on exclusion lists from 2004 to 2015. During the first year of the 

analysis, the funds are only evaluated against the exclusion lists of AP7 and PenSam, as NGPF-G 

stated their ethical screening first in 2005, thus providing no list for 2004. All of the exclusion lists 

are based on norms-based screening; however, some exclusionary screening is also present, as 

NGPF-G screen for tobacco. To summarize, the annual exclusion lists used in this study for creating 

the norms-based screened funds, are a combination of three different exclusion lists, which will be 

presented further in the following sections.  
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  AP7 

AP7 is the Swedish state-owned pension fund, and has since the start in 2000 incorporated socially 

responsibility factors in its investments. The SRI approach used by AP7 is a mixture of norms-based 

screening and engagement and voting. Companies that are represented on the exclusion list are 

identified to violate international conventions that the Swedish state has signed regarding 

environment, human rights, discrimination of employees and anti-corruption (AP7, 2016). They 

further engage with companies that they suspect violates any of the conventions, and initiate a 

dialogue with the ambition to make them stop violating the norms.  

 

  Norwegian Government Pension Fund Global (NGPF-G) 

The Norwegian Government Pension Fund Global (NGPF-G) is one of the largest pension funds in 

the world and has applied the norms-based screening method to their investments since 2005. The 

fund serves as a fiscal tool to help reduce the risk of overheating the Norwegian economy with oil 

revenues, and minimize volatility of oil price fluctuations (Jensen, 2016). The ethical guidelines for 

how the fund should invest are set by the Council on Ethics appointed by the Ministry of Finance. 

Which companies to exclude from the investment universe, are thereafter decided by the Ministry 

of finance. Since January 2015, the executive board of the central bank of Norway have however 

decided which companies that should be on the exclusion list. The exclusion decisions are based on 

various publicly available information; furthermore, the Dutch ESG advisory company 

Sustainalytics provide additional analysis (Etikkrådet, 2015). The SRI approach used by the fund is 

mainly norms-based screening, by investing in accordance with international conventions, signed 

by Norway. Furthermore, the fund has exclusionary elements, as tobacco products are excluded. 

The areas covered by the norms-based and exclusionary screening, is presented below:   

 Produce weapons that violate fundamental human principles through their normal use 

 Produce tobacco 

 Violates human rights including forced labour, child labour, torture or deprivation of liberty 

 Observation or exclusion may be decided for mining companies and power producers if 30 

per cent or more of their income come from thermal coal (added 1 February 2016). 

 Engage in practices that cause severe environmental damage 
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 Acts or omissions that on aggregate company level lead to unacceptable greenhouse gas 

emission 

 Gross corruption 

 Serious violations of fundamental ethical norms 

 Violations of individual rights in situations of war or conflict 

(Source: Norges Bank, 2016) 

 

  PenSam 

PenSam is a Danish occupational pension fund that manages pension schemes for 400 000 clients. 

The SRI approach followed by PenSam is norms-based screening and engagement, and 

complementing an exclusionary approach regarding coal extracting companies. PenSam do not 

perform the screening themselves, as it is outsourced to the Swedish screening company GES 

Investment Services, which mainly collects information from international media and non-

governmental organizations. Based on their research, GES provides suggestions to PenSam on 

which companies they should exclude from their investing universe. The executive board of 

PenSam thereafter decides on which companies to exclude. The international conventions that 

serve as foundation for the exclusion lists, concern human rights, labour standards, environment 

and anti-corruption. (Pensam, 2017). 

The conventions being followed in 2015, are presented below: 

 UN Global Compact 

 OECD Guidelines for Multinational Enterprises 

 ILO Convention 

 Universal Declaration on Human Rights 

 Kyoto Protocol 

 UN Convention against Corruption 

 Chemical Weapons Convention 

 UN Guiding Principles in Business and Human rights 
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 ESG ratings 

In this study, two types of synthetic SRI funds are being constructed: norms-based screened funds, 

and ESG-tilted funds. As further explained in the next chapter, the ESG-tilted funds are not 

dependent on exclusion lists, but are created by evaluating the ESG ratings of the holdings in the 

regular funds. ESG ratings are ratings that evaluate how well companies perform in regards to 

environmental, social and governance aspects. These ratings are provided by several agencies in 

the market, which all have different approaches on how to assess companies. This study will rely 

on ratings provided by the company Sustainalytics, which is a research and analysis company that 

supports investors, by for example providing ESG ratings for over 6500 companies globally 

(Sustainalytics, 2017). Sustainalytics has provided ESG scores since 2009, but as many companies 

are not covered the first years, the ESG-tilted funds in this study are created from 2014 to 2016. 

The holdings found on the holding reports of the funds in December 2013 and June 2014, are 

evaluated with the ESG scores of 31 December 2013, while the holdings found in the reports of 

December 2014 (2015) and June 2015 (2016), are evaluated with the scores from 31 December 2015 

(2016).  The first date for which most of the analyzed holdings have their Sustainalytics ESG scores 

retrievable from Bloomberg, is 30 February 2014. The ESG scores are generally updated at the end 

of every year, therefore, this study relies on the assumption that the scores available on the 30 

February 2014 were set on 31 December 2013. The ESG ratings for this study are thus retrieved from 

Bloomberg2, for each holing, in each fund, at 30 February 2014, and at the end of year 2014 and 

2015.  

 

In one main aspect, the ratings provided by Sustainalytics differ from the ratings of most 

competitors; companies are rated relatively to their industry peers, not objectively. This thus 

makes the ratings appropriate for best-in-class analysis. The ratings rely on over 70 core and 

industry-specific indicators (Sustainalytics, 2017). Sustainalytics explains that different indicators, 

are representing different dimensions of the rating framework. The broad picture of the 

framework, is represented in Figure 5.1. Per indicator, a company gets a score between 0 and 100, 

where 100 indicates an outstanding performance on ESG issues. The individual scores are 

                                                                    
2 Bloomberg Excel add-in is used, with the BDH function (field= ”SUSTAINALYTICS_RANK”) 
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thereafter combined, to three different topic scores, resulting in an environmental (E), a social (S), 

and a corporate governance (G) rating. Finally, an overall ESG score is derived, calculated as the 

weighted average of three sub-ratings, being the rating used in this study. The overall rating also 

ranges between 0 and 100. 

 

Figure 5.1: Dimensions of the ESG rating framework 

Source: Sustainalytics (2016) 
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 Method 
 

The research questions of this paper, are asking whether norms-based screening or ESG-tilting 

impact the financial performance of mutual funds. As explained in chapter 4, several scholars have 

previously investigated similar questions. The methods applied in these studies, have usually 

included a comparison between SRI funds and similar conventional funds, in terms of age and size. 

This study does not analyse any existing SRI funds, but instead create synthetic SRI funds based on 

existing regular funds. The synthetic norms-based screened funds are created by excluding 

companies from the regular funds’ holdings; while the synthetic ESG-tilted funds are created by 

changing the weights of the holdings in the regular funds, depending on the ESG ratings of the 

companies. The financial performances of the regular funds are then compared with the 

performances of the norms-based screened versions of the funds and the performances of the ESG-

tilted versions of the funds. The performance analysis is done in two different time periods; one 

long-term ranging from 2005 to 2016, and one short-term ranging from 2014 to 2016. The 

performance analysis is done through a one-factor market model and a four-factor Carhart model. 

The following section will explain the construction of the synthetic SRI funds in detail, while the last 

two sections of this chapter present the used performance analysis models and econometrical 

considerations.  

 

 Creation of funds 

  Norms-based screened funds 
A fund that that is managed with norms-based screening, excludes companies from its investment 

universe that are violating specific international conventions and norms. In this study the norms-

based screening will be performed on existing regular funds, based on norms-based exclusion lists 

used by three different pension funds. Through this method, this paper aims to conclude how 

norms-based screening impact the financial performance of mutual funds. The used exclusion lists, 

provided from three different entities, are published annually, and state which companies that are 

violating specific standards and thus are excluded from the investment universes, at the end of 

every year. For this study, the three exclusion lists presented each year are combined into one 



41 
 

single exclusion list for each year; this results in 12 exclusion lists, one for each year of the study. 

The norms-based screened versions of the regular funds, are created by comparing the holdings of 

the regular funds with the last available exclusion list; when matches occurs, the holdings are 

removed from the regular funds. While the exclusion list is updated at the end of every year, the 

holdings of the funds are updated semi-annually. One exclusion list is hence compared with two 

holding reports. To exemplify, the exclusion list of 31 December 2004, is compared with the holding 

reports dating 31 December 2004 and 30 June 2005. When a match occurs, the matched holding is 

removed from the regular fund until the end-of-year when the holdings are re-evaluated against 

the new exclusion lists.  While the exclusion lists state which companies that are excluded at the 

end of every year, some companies are in reality added or removed from the lists during the years. 

This occurrence is ignored in this study as only end-of year exclusions are considered. 

 

6.1.1.1 Returns of norms-based screened funds 

Despite the semi-annual holding data, the performances of the funds are analyzed on a monthly 

basis. This thus relies on the assumption that the holdings of the regular funds are kept constant 

during six months. In order to calculate the financial returns of the norms-based screened funds, 

both the returns of the regular funds and the returns of the excluded companies are needed. The 

returns are calculated from total return indices (net of dividends), which have been downloaded on 

a monthly basis from 31 December 2004 until 31 December 2016 (see equation 1). 

 

𝑟𝑡−1,𝑡 =
𝐼𝑡

𝐼𝑡−1
− 1  (1) 

 

discrete return of regular fund or individual holding, between date t-1 and t 

 

total return index (net of dividends) for regular fund or individual holding, at time t 

 

The monthly returns of the norms-based screened funds are thereafter calculated through 

equation (2). The numerator equals the regular fund return minus the sum of the returns of the 

𝑟𝑡−1,𝑡 

 

𝐼𝑡 
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removed holdings times their weight in the regular fund, while the denominator adjusts for the 

increased weights of the remaining holdings.  

 

𝑟𝑡−1,𝑡
𝑠𝑐𝑟𝑒𝑒𝑛𝑒𝑑 𝑗

=
𝑟𝑡−1,𝑡

𝑗
−∑ (𝑟𝑡−1,𝑡

𝑖𝑛
𝑖=1 ∗𝑤𝑡−1

𝑖,𝑗
)

1−∑ 𝑤𝑡−1
𝑖,𝑗𝑛

𝑖=1

                      (2) 

 

 

 

 
 
 
 
     
 

   

 

 

 

The returns of the norms-based screened funds are analyzed in two different time periods; one long 

ranging from 2005 to 2016, and one short ranging from 2014 to 2016. The ESG-tilted funds, which 

are presented in the next section, are only analysed during the short period due to the lack of early 

ESG ratings.  

 

  ESG-tilted funds 

SRI funds that rely on ESG-integration, incorporate environmental, social and governance (ESG) 

considerations into the investment analysis. There are several different strategies on how to 

incorporate ESG considerations into the analysis; however, the ESG integrated fund of this study 

relies on a “Best-in-class ESG-tilted” strategy. By applying this strategy on 30 regular funds, this 

study aims to conclude how best-in-class ESG integration impact the financial performance of 

mutual funds. The ESG-tilt refers to a strategy that overweight stocks with high ESG ratings, while 

𝑟𝑡−1,𝑡
𝑠𝑐𝑟𝑒𝑒𝑛𝑒𝑑 𝑗

  discrete return of norms-based screened version of fund j, between  
date t-1 and t 
 

  

𝑟𝑡−1,𝑡
𝑗

  discrete return of regular fund j, between date t-1 and t 

  

𝑟𝑡−1,𝑡
𝑖   discrete return of the removed holding i, between date t-1 and t 

  

𝑤𝑡−1
𝑖,𝑗

  weight of holding i in regular fund j, at time t-1 
 

  

n  number of holdings removed from regular fund 
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underweighting stocks with low ratings. When performed on a best-in-class level, the companies’ 

ESG characteristics are evaluated relatively to their industry peers. A “Best-in-class ESG-tilt” 

strategy, as used in this study, consequently overweighs stocks with relatively high ESG ratings, 

while underweighting stocks with low ratings in comparison with their industry peers.  

 

The method behind this is similar to the one used in creation of the iSTOXX Europe SDI-KPI index, 

which is a ESG-tilted version of the STOXX Europe index, also relying on the ESG rankings of 

Sustainanalytics (STOXX, 2016). The data required to create the ESG-tilted versions of the funds, 

are the regular funds’ semi-annual holding reports, and the individual holdings’ annual ESG ratings. 

As explained in the previous chapter, the ESG scores used are provided by Sustainalytics, and vary 

between 0 and 100 where 100 is a perfect score. Sustainalytics rate companies depending on their 

industry peers; thus making the scores appropriate for the best-in-class approach applied in this 

study.  

 

The first step in creating the ESG-tilted funds, is to evaluate the ESG scores of the companies that 

are held in the regular funds. The ESG scores are updated at the end of every year, while the holding 

reports are semi-annual. Consequently, the scores downloaded for the holdings in the 31 December 

2014 reports, and the June 2015 reports, are all decided on the 31 December 2014. Depending on 

the scores of the companies, the weights of the holdings in the regular funds are adjusted between 

-/+ 50 percent for the ESG-tilted funds, as explained below in table 6.1.  Holdings for which no ESG 

score is available are automatically adjusted with 0 percent.   

 

Table 6.1: Weight Adjustments ESG-Tilted Funds 

Sustainalytics ESG Score Weight Adjustment Weight Factor, 𝑊𝐹 

0 – 20 - 0.5 0.5 

20.01 – 40 - 0.25 0.75 

40.01 – 60 0 0 

60.01 – 80 + 0.25 1.25 

80.01 – 100 + 0.5 1.5 
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After having decided how much the weights in the regular funds need to be adjusted, the weights 

of the regular funds are multiplied with their respective weight factor, resulting in adjusted weights 

for every holding in every fund (see equation 3). These are not the final weights of the holdings in 

the ESG-tilted funds, as the sum of the weights in each fund do not sum to 100 percent at this point. 

This is adjusted for according to equation (4).  

 

 

𝑤𝑡
𝑖,𝑎𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑗

= 𝑤𝑡
𝑖,𝑗

∗  𝑊𝐹𝑡
𝑖,𝑗

 (3) 

 

𝑤𝑡
𝑖,𝐸𝑆𝐺 𝑗

= 
𝑤𝑡

𝑖,𝑎𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑗

∑ 𝑤𝑡
𝑖,𝑎𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑗𝑁

𝑖=1

  (4) 

 

 

weight of holding i in adjusted fund j, at time t 

  

weight of holding i in regular fund j, at time t 

 

weight factor of holding i in regular fund j, at time t 

 

weight of holding i in ESG-tilted version of fund j, at time t 

 

number of holdings in fund j 

 

 

 

 

 

 

 

𝑤𝑡
𝑖,𝑎𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑗

 

 

𝑤𝑡
𝑖,𝑗

 

 

𝑊𝐹𝑡
𝑖,𝑗

 

 

𝑤𝑡
𝑖,𝐸𝑆𝐺 𝑗

 

 

N 
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6.1.2.1  Returns of ESG-tilted funds 

After having constructed the ESG-tilted funds, the monthly returns of the funds are calculated 

through equation (5): 

𝑟𝑡−1,𝑡
𝐸𝑆𝐺 𝑗

= ∑ (𝑟𝑡−1,𝑡
𝑖𝑁

𝑖=1 ∗ 𝑤𝑡
𝑖,𝐸𝑆𝐺 𝑗

)                      (5) 

 

discrete return of ESG-tilted version of fund j, between date t-1 and t 

  

discrete return of holding i, between date t-1 and t (see equation 1) 

  

weight of holding i in ESG-tilted version of fund j, at time t 

  

number of holdings in fund j 

 

6.1.2.2 Replicated Regular Funds vs ESG-Tilted funds 

As this study aims to conclude whether ESG-tilting has an effect on the financial performance of 

mutual funds or not, the monthly returns of the ESG-tilted funds are compared with the monthly 

returns of their corresponding regular funds. For the norms-based screened versions of the funds, 

this comparison can be done directly, as the returns of the norms-based screened funds are based 

on the returns of the regular funds, as shown in equation 2. For several reasons, the returns of the 

ESG-tilted funds can however not be compared directly with the returns of the regular funds. 

Firstly, the returns of the ESG-tilted funds do not take management fees into account, which the 

returns of the regular funds naturally do. Secondly, the returns of the ESG-tilted funds rely on the 

assumption that the holdings and their portfolio weights remain constant for six months. The 

returns of the regular funds, are however based on constant re-balancing. For the above-

mentioned reasons, a proxy for the regular funds’ returns needs to be created, that is comparable 

with the return of the ESG tilted funds. 

 

The proxies created for the regular funds are in this paper referred to as the replicated regular 

funds. They are referred to as replicated as they generate the returns an investor would get, if she 

herself invested as the regular funds, with the exception of semi-annual re-balancing instead of 

𝑟𝑡−1,𝑡
𝐸𝑆𝐺 𝑗

 

 

𝑟𝑡−1,𝑡
𝑖  

 

𝑤𝑡
𝑖,𝐸𝑆𝐺 𝑗

 

 

N 
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constant. The monthly returns of the replicated funds are thus calculated with equation (6), for the 

period in which the ESG-tilted funds are analysed, 1 January 2014 to 31 December 2016.  

𝑟𝑡−1,𝑡
𝑅𝑒𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑛𝑔 𝑗

= ∑ (𝑟𝑡−1,𝑡
𝑖𝑁

𝑖=1 ∗ 𝑤𝑡
𝑖,𝑗

)                      (6) 

 

 discrete return of replicated version of fund j, between date t-1 and t 

  

 discrete return of holding i, between date t-1 and t (see equation 1) 

 

   weight of holding i in fund j, at time t 

 

 number of holdings in fund j 

        

6.1.2.3 Non-Equity Holdings 

The 30 funds analyzed in this paper are all chosen based on the criterion of a minimum of 70 percent 

equity holdings in the funds. Despite this relatively low restriction, very few non-equity holdings 

were observed. Most of the observed non-equity holdings are either cash or government bonds. As 

ESG scores do not exists for any of these assets, while their monthly returns may be difficult to 

calculate, this study chooses to exclude non-equity holdings from the holding data within the 

analysis of the ESG-tilted funds. As this action is done in the creation of both the ESG-tilted funds 

and the replicated regular funds, it should not distort the comparison analysis.  

 

 Differences between the synthetic SRI funds 

The ESG-tilted funds are very different from the screened funds, as they are constructed through 

ESG-integration in contrary to negative screening. Furthermore, the returns of the ESG-tilted 

funds are constructed based on an assumption of semi-annual re-balancing, and no management 

fees, in line with the replicated regular funds. The returns of the norms-based screened funds 

differently rely on the returns of the actual regular funds, were re-balancing occurs continuously, 

and where management fees are included. Because of these differences, the returns and regression 

estimates of the norms-based screened funds, will in this study not be comparable with the 

𝑟𝑡−1,𝑡
𝑅𝑒𝑝𝑙𝑖𝑐𝑎𝑡𝑖𝑛𝑔 𝑗

 

 

𝑟𝑡−1,𝑡
𝑖  

 

𝑤𝑡
𝑖,𝑗

 

 

N 
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responding values of the ESG-tilted funds. The only possible comparison between the two types of 

SRI approaches, will be to which extent the funds are under- or outperforming their regular 

counterparts.  

Table 6.2: SRI approaches of created funds 

SRI approaches Screened Funds ESG-tilted funds 

Exclusionary screening   

Norms-based screening 
 

 

Best-in-class selection  
 

Sustainability themed   

ESG integration  
 

Engagement and voting    

Impact investing   

 

 

 Performance analysis 

The central parts of the performance analysis of this study, is the Jensen’s alphas estimated from 

the one-factor market model and the four-factor alphas estimated from the Carhart four-factor 

model. Many studies have concluded that the four-factor model has more explanatory power than 

the one-factor model; therefore, the conclusions drawn in this study will mainly be based on the 

results of the four-factor model, while the results of the one-factor model will act as robustness 

checks. Apart from the alphas, general risk and return metrics of the funds are also analyzed, as to 

support the findings. All of the performance measures will be calculated for all of the funds 

individually, as well as on an aggregate group level. The four fund groups are as familiar: regular, 

norms-based screened, replicated regular and ESG-tilted.  

 

The performances are evaluated from a local investor’s perspective, where the returns of the 

regular funds are expressed in the local currencies of the fund, while being regressed against local 

risk-free rates, and benchmarks expressed in the local currencies of the funds. The individual stock 
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returns, which are used to compute the returns of the norms-based screened, ESG-tilted, and 

replicated regular funds, are however expressed in the local currencies of the holdings. This 

decision is due to time constraints, and a belief that it has minor influence on the findings, as 

different currency fluctuations are assumed to sum each other out. 

 

  Risk and return metrics 

As a first step of the performance analysis, general risk and return metrics are calculated for the 

funds. These include average unadjusted raw excess returns (μ), standard deviations (σ), and 

Sharpe ratios. The Sharpe ratio is a measure of risk-adjusted returns, as it is the average return 

earned in excess of the risk-free rate per unit of total risk (σ). The higher the Sharpe ratio, the better 

the fund’s returns have been relative to its risk. 

 

Formula for standard deviation: 

𝜎𝑖 = √
∑(𝑟𝑖−�̅�𝑖)

2

𝑛−1
                (7) 

 

 

 

 

𝑆ℎ𝑎𝑟𝑝𝑒 𝑅𝑎𝑡𝑖𝑜 =
�̅�𝑖−𝑟𝑓

𝜎
           (8) 

 

  One-factor market model 

The one-factor market model relies on the classic capital asset pricing model (CAPM), without the 

assumption of an alpha that equals zero. The CAPM states that the expected return of an asset, is 

entirely determined by the asset’s exposure to systematic risk, which is the market risk. The alpha 

of the market model is the return in excess of the return theoretical expected by the CAPM, thus 

𝑟𝑖  return of fund i 

  

�̅�𝑖  Mean return 

  

𝑛 Number of observations in the sample 

  

http://www.investopedia.com/terms/a/averagereturn.asp
http://www.investopedia.com/terms/r/risk-freerate.asp
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referred to as the abnormal return. Put differently, the alpha is the expected return in excess of the 

risk-free rate and the exposure to the market. This added value beyond the market exposure is 

according to the model due to trading skills. Consequently, alpha is the holy grail for active 

managers as they are aiming for higher returns than simple compensation for systematic risk. 

Michael Jensen (1968) was the first to identify the alpha, therefore, the alpha of the one-factor 

model is commonly referred to as the Jensen’s alpha. The 𝛽 (beta) from the CAPM measures the 

asset’s tendency to follow the market. A beta of supposedly 0.9 means that if the market goes up 

10 percent, the value of the asset increases by 0.9 times 10 percent, which equals 9 percent. 

 

𝑟𝑡 − 𝑟𝑓𝑡 = 𝛼 +  𝛽(𝑟𝑡
𝑚 − 𝑟𝑓𝑡) + 𝜀𝑡           (9) 

    

 

 

 

 

This study applies the one-factor market model on three types of regressions, first and foremost 

on the funds’ monthly returns in excess of the risk-free rate, 𝑟 − 𝑟𝑓,  secondly on group level, �̅� −

𝑟𝑓, where �̅� is the average return of all the funds within the fund group being analyzed. Thirdly, 

regressions are done on long-short portfolios where the investor go long a norms-based screened 

or ESG-tilted fund, and short the corresponding regular fund, (𝑟𝑆𝑐𝑟𝑒𝑒𝑛 − 𝑟𝑟𝑒𝑔) − 𝑟𝑓 and 

(𝑟𝐸𝑆𝐺 − 𝑟𝑟𝑒𝑔) − 𝑟𝑓. Long-short strategies generate positive returns when the value of the long 

position increases more or decreases less, than the value of the short position. The alpha of a long-

short portfolio, will thus be positive when the returns of the norms-based screened fund or the ESG-

tilted fund (the long position) are higher than the returns of their respective regular fund (the short 

position). A negative alpha differently indicates that the regular fund is outperforming the 

screened/ESG-tilted fund, this is however not certain, as many strategies with positive unadjusted 

return, generate negative abnormal returns. In real-life, short-selling includes frictions, such as loan 

𝑟𝑡 Discrete return of fund, between date t-1 and t 

  

𝑟𝑓𝑡 risk- free rate, between date t-1 and t 

  

𝑟𝑡
𝑚 discrete return of the market portfolio, between date t-1 and t 
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fees (Pedersen, 2015); these will however not be considered in this study. Equation (10) presents 

the regression ran on the long-short portfolios. 

 

(𝑟𝑡
𝑆𝑐𝑟𝑒𝑒𝑛 𝐸𝑆𝐺⁄ 𝑗

− 𝑟𝑡
𝑗
) − 𝑟𝑓𝑡 = 𝛼 +  𝛽(𝑟𝑡

𝑚 − 𝑟𝑓𝑡) + 𝜀𝑡            (10) 

 

 

 

    
 
 
 
 
    

 

  Four-factor Carhart model 

The four-factor Carhart model is an extension of the Fama-French three-factor model. Fama and 

French (1993) propose that most of the variation in average returns of portfolios is attributed to the 

portfolio’s exposure to the three factors market, size and value. The market factor and its beta (𝛽𝑀), 

as presented in the CAPM, measures the asset’s tendency to follow the market. The beta of the 

size factor (𝛽𝑆𝑀𝐵) measures the assets tendency to be tilted towards small-cap stocks, while the 

beta of the value factor (𝛽𝐻𝑀𝐿) measures the tilt towards stocks with a high book-to-market ratio. 

The underlying assumptions of the Fama-French model is that small-cap stocks tend to outperform 

large-cap stocks, while high book-to-market (value) stocks tend to outperform low book-to-market 

(growth) stocks. Consequently, the alpha in the three-factor Fama-french model measures the 

asset’s excess return adjusted for market, value, and size risk. Carhart (1997) extended the Fama-

French model by adding a fourth factor, the momentum factor. The momentum factor is the 

returns of a portfolio consisting of recent winners, in excess of the returns of a portfolio consisting 

of recent looser. Carhart’s decision to add the MOM factor was based on conclusions presented by 

Jegadeesh and Titman (1993), who argued that abnormal returns can be achieved by buying stocks 

that have performed well recently, while selling stocks that have performed badly in the recent 

past; a strategy today referred to as momentum investing (Pedersen, 2015). Carhart concludes that 

𝑟𝑡
𝐸𝑆𝐺 𝑆𝑐𝑟𝑒𝑒𝑛⁄ 𝑗

 discrete return of norms-based screened or ESG-tilted version of 
fund j, between date t-1 and t 

  

𝑟𝑡
𝑗
 discrete return of regular fund j, between date t-1 and t 

𝑟𝑓𝑡 risk- free rate, between date t-1 and t 

  

𝑟𝑡
𝑚 discrete return of the market portfolio, between date t-1 and t 
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by adding a momentum factor to the Fama-French model, the average pricing errors of the CAPM 

and the Fama-French model, is improved substantially. The objective of the four-factor alpha is 

thus to capture the return found in the data set, that is not attributed to any of the four factors 

market, size, value or momentum risk.  The four-factor Carhart four-factor model is presented 

below, in equation (11).  

 

𝑟𝑡 − 𝑟𝑓𝑡 = 𝛼 + 𝛽𝑀(𝑟𝑡
𝑀 − 𝑟𝑓𝑡) + 𝛽𝑆𝑀𝐵(𝑟𝑡

𝑆𝑀𝐵 − 𝑟𝑓𝑡) + 𝛽𝐻𝑀𝐿(𝑟𝑡
𝐻𝑀𝐿 − 𝑟𝑓𝑡) + 𝛽𝑀𝑂𝑀(𝑟𝑡

𝑀𝑂𝑀 − 𝑟𝑓𝑡) + 𝜀𝑡                              

(11) 

  discrete return of fund, between date t-1 and t 
  
 risk- free rate, between date t-1 and t  
  
  discrete return of the market portfolio, between date t-1 and t 
  
 difference in discrete return between small cap and large cap portfolio 
  
 difference in discrete return between high book-to market (value) and  
  low book-to-market (growth) portfolio 

 difference in average discrete return between two high prior return 
portfolios and two low prior return portfolios 

 

As with the one-factor market model, the Carhart model is in this study first regress on the funds’ 

monthly returns in excess of the risk-free rate, 𝑟𝑖 − 𝑟𝑓, then on group level, 𝑟�̅� − 𝑟𝑓, and lastly on 

the long-short portfolios, (𝑟𝑆𝑐𝑟𝑒𝑒𝑛 − 𝑟𝑟𝑒𝑔) − 𝑟𝑓 and (𝑟𝐸𝑆𝐺 − 𝑟𝑟𝑒𝑔) − 𝑟𝑓.   

 

 Econometrical considerations 

The one-factor and the four-factor model presented in the previous sections, are both linear 

regression models, through which estimates of the parameters of a relationship can be obtained. 

The tools for these models, are provided by the branch within economics that is called 

econometrics. By using these tools, the accuracy of the results can be determined. For example, if 

a model has estimated an alpha to be positive, econometrics can be used as to determine whether 
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𝑟𝑡
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𝐻𝑀𝐿 

 

 

𝑟𝑡
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this only is a matter of chance, or representing a true relationship. This section will describe the 

econometrical considerations and assumptions that the linear regressions of this study rely on. It 

will further explain how the significance levels of the regression estimates are determined.   

 

  Ordinary Least Squares (OLS) 

The estimation method used for the linear regressions in this study, is the heavily applied Ordinary 

Least Squares (OLS) method. OLS estimators are the coefficients of a linear regression line, that 

makes the line best fitted for the relationship it represents. The line is said to be best-fitted, when 

the sum of the squared vertical distances between each data point in the set and the corresponding 

point on the regression line is minimized. As to exemplify, figure (1) on the next page shows that it 

is reasonable to believe Y is dependent on X. Based on this, formula (10) can be used to measure 

this relationship, which has to be estimated. To draw a straight line in figure (1) that captures the 

relationship precisely is not possible, as there will be distances between most of the data points 

and the corresponding point on the regression line. The distances are said to be errors and 

measured as 𝜀𝑡 = 𝑌𝑡 − 𝛼 − 𝛽𝑋𝑡. According to the OLS method, the best-fitted line to capture the 

relationship between Y and X is the one through which the sum of the squared errors is minimized. 

This line, the regression line, is represented in figure (2) with the OLS estimators of 𝛼 and 𝛽, �̂� and 

�̂�. 

Figure 1: XY plot                                   Figure 2: Regression line 

 

 

                    𝑌𝑡 = 𝛼 +  𝛽𝑋𝑡 + 𝜀𝑡              (10)                                                                     �̂�𝑡 = �̂� + �̂�𝑋𝑡                            (11)  
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Within a one-factor model, as the one exemplified above, the �̂� and �̂� are easily calculated with 

simple formulas. However, in a multi-factor model matrix algebra needs to be applied to calculate 

the OLS estimators. With the wish to be consistent, matrix algebra was used for both the one-

factor model and the Carhart four-factor model in this study. The OLS regression coefficients are 

given by equation (12) and (13) for the one-factor and four-factor model respectively. 

 

[
�̂�
𝛽�̂�

] = (𝑿′𝑿)−1𝑿′𝒀  (12) 

[
 
 
 
 
 

�̂�
𝛽�̂�

𝛽𝑆𝑀�̂�

𝛽𝐻𝑀�̂�

𝛽𝑀𝑂�̂�]
 
 
 
 
 

= (𝑿′𝑿)−1𝑿′𝒀  (13) 

 

𝑿 represents a matrix of the independent variables, where the number of rows equals the number 

of observations (T), and the number of columns equals the number of estimated coefficients. 𝒀 is 

a T × 1 vector, with the dependent variable, the monthly excess returns, as input.  

6.4.1.1 Hypothesis Testing 

After the coefficients have been estimated, their accuracy need to be determined. The one- and 

four factor model aim to test whether there is a significant difference in the abnormal returns of 

the screened/ESG-tilted funds, and their regular counterparts. Therefore, the null-hypothesis of 

both the one- and four factor model is that the alpha, the abnormal return, equals zero. The 

alternative hypothesis is thus that the alpha is different from zero. 

𝐻0: 𝛼𝑖 = 0 

𝐻𝐴: 𝛼𝑖 ≠ 0 

 

The 𝐻0 is either rejected, or failed to be rejected, based on specific test statistics and their 

corresponding p-values. Based on the null-hypothesis of this study, the test statistics are calculated 

as specified in equation (15). With the t-statistics as input, the p-values are calculated using the 

statistical data program R Studio. A p-value is interpreted as the probability of observing the 
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estimated value of the coefficient, given that the null hypothesis is true. The null-hypothesis is 

consequently rejected when the probability is less than some small set probability. In this study, 

the null-hypothesis is chosen to be rejected if the probability is less than the significance level 

chosen, which is 10 percent. The p-value calculations are based on two-sided tests, as the null-

hypothesis of a zero 𝛼 is rejected for both significantly higher and lower alphas. 

 

𝑡 − 𝑠𝑡𝑎𝑡𝑖𝑠𝑡𝑖𝑐𝑠 =
𝛼�̂�−𝛼𝑖

𝑠𝑒(𝛼�̂�)
                        (14) 

Under 𝐻0: 𝛼𝑖 = 0 

𝑡 − 𝑠𝑡𝑎𝑡𝑖𝑠𝑡𝑖𝑐𝑠 =
𝑎𝑙𝑝ℎ𝑎 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒−0

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑒𝑟𝑟𝑜𝑟 𝑜𝑓 𝑎𝑙𝑝ℎ𝑎 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒
      (15) 

 

6.4.1.2 The Gauss-Markow theorem 

The Gauss-Markow theorem states that the OLS coefficients are efficient and unbiased, as long as 

certain conditions are met. For time series regressions, nine different assumptions are needed, 

which are shown on the next page, as presented by Doughherty (2011). 

1. The model is linear in parameters and correctly specified. 

2. The time series for the independent variables are at most weakly persistent.  

3. There does not exist an exact linear relationship among the independent variables in the sample. 

4. The expected value of the error term is zero. 

5. The error term is homoscedastic. 

𝜎𝑢𝑡
2 = 𝜎𝑢

2 for all 𝑡. 

6. The values of the error term are determined independently of other error terms.                      

𝑐𝑜𝑣(𝑢𝑡′, 𝑢𝑡) = 0 for 𝑡′ ≠ 𝑡  

7. The error term is distributed independently of the independent variables. 

8. The error term has zero conditional expectation. 

9. The error term has a normal distribution.  
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Most of these assumptions are assumed to be met in this study; either because the models being 

used are well known, or because the assumptions are highly unlikely and thus often are 

theoretically expected. Assumption 5 and 6 are however tested, as to reject or correct for 

heteroscedasticity and autocorrelation. 

 

  Heteroscedasticity 

Assumption 5 states that the variance of the error term in each observation has to be constant. This 

condition is referred to as homoscedasticity (Dougherty, 2011). Under heteroscedasticity, OLS 

estimators remain unbiased, but their efficiency is lost. That the estimators remain unbiased, 

implies that their estimated value is not wrong. The lost efficiency however, means that among all 

the unbiased estimators, OLS does not provide the estimate with the smallest variance. The reason 

for this relies in the variances of the error terms. A non-constant variance of the error terms, implies 

a non-constant variance of the OLS coefficients. This leads to a problem, as the variances of the 

regression coefficients should be as small as possible, so that they are estimated with most 

precision. The standard errors are wrongly estimated under the assumption that the distribution of 

the error term is homoscedastic, which makes them biased and underestimated. As seen in 

equation (14), underestimated errors lead to overestimated t-statistics, which results in smaller p-

values and a larger possibility of wrongly rejecting the null-hypothesis (Dougherty, 2011). 

Consequently, heteroscedasticity need to be tested for as to have a correct impression of the 

precision of the coefficients.  

 

6.4.2.1 The Breusch-Pagan test for heteroscedasticity  

 One of the most common tests for heteroscedasticity, is the Breusch-Pagan (BP) test. The null-

hypothesis of the test is that the distribution of the error terms is homoscedastic; a rejection thus 

implies that heteroscedasticity is present. The test firstly estimates the error terms of a model, by 

using OLS. Secondly, a regression is run on the error term, with the dependent variable of the 

original model, as explanatory. The R-squared value of this regression thus indicates how much of 

the variance in the error term, that that is predictable from the explanatory variable. A high R-

squared leads to a high test statistic for the test, and a high probability of rejecting the null-
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hypothesis. For all of the regressions conducted in this study, the Breusch-Pagan test is performed 

by using the data program R Studio and the function bptest that is available in the lmtest package. 

If no heteroscedasticity is found in the data, the OLS coefficient are efficient, and the standard 

errors are correct. If, however heteroscedasticity is detected, meaning that the OLS standard errors 

are biased, these are corrected by the use of White heteroscedasticity-consistent standard errors.  

 

  Autocorrelation 

The sixth of the nine Gauss-Markow assumptions, is that the values of the error term need to be 

determined independently of other error terms; when this is not the case, the error term is subject 

to autocorrelation. Autocorrelation normally only occurs in regression analysis using time series 

data, which is the case for all regressions ran in this study. Autocorrelation, or serial correlation, is 

present in a regression if the error term in any observation is dependent on the error term of any 

previous observation. Autocorrelation can both be positive and negative; nevertheless, positive is 

far more common. Positive autocorrelation make error terms stay positive and negative in 

sequences, meaning that there is a tendency for positive values of the error term to be followed by 

positive, while negative values tend to follow negative. Differently, in the presence of negative 

autocorrelation, positive values of the error term tend to be followed by negative and vice versa. 

When the error term is subject to autocorrelation, the OLS coefficients generally remain unbiased, 

meaning that their estimated value is correct. There are however two main consequences for OLS 

following autocorrelation. Firstly, OLS is inefficient as alternative regression techniques may exist 

that yields estimators with smaller variances. Secondly, the standard errors of the regression 

coefficients are estimated wrongly, often biased downwards leading to smaller p-values and a 

larger possibility of wrongly rejecting the hypothesis. (Dougherty, 2011) 

 

6.4.3.1 The Durbin-Watson Test for Autocorrelation 

In order to detect autocorrelation in the data analyzed in this study, the Durbin-Watson test for 

autocorrelation is applied on all regressions. The Durbin-Watson test investigates whether first-

order autoregressive autocorrelation (often referred to as AR (1)) is present in the data. First-order 

AR means that the test investigates whether this period’s error term, 𝑒𝑡, is influenced by the 



57 
 

previous period’s error term, 𝑒𝑡−1; no previous periods are considered. The null-hypothesis of the 

test is that no autocorrelation is present, 𝜌=0. The null-hypothesis can be either rejected or failed 

to rejected, based on the Durbin-Watson d-statistic and the value of the critical value. The d-

statistic of this study is computed through the statistical program Rstudio and the function dwtest 

that is available in the lmtest package. The formula in RStudio is built on equation (16). The critical 

value to which the d-statistic is compared, is dependent on the number of explanatory variables in 

the regression equation and the number of observations. The critical value for the d-statistic is not 

to be considered as exact, but as a limit; therefore, both an upper (dU) and a lower (dL) critical value 

exists. The critical values considered in this study are calculated through excel-formulas, 

downloaded from the website real-statistics.com. Figure (6.1) presents how the d-statistics are 

evaluated against the critical values.    

  

𝑑 =
∑ (𝑒𝑡

𝑇
𝑡=2 −𝑒𝑡−1)2

∑ 𝑒𝑡
2𝑇

𝑡=1
 (16) 

Figure 6.1: Durbin-Watson Decision Rule 

 

 

 

If no autocorrelation is detected, OLS is efficient and the standard errors are correct.  If 

autocorrelation however is detected, the OLS is inefficient and adjustments need to be made. The 

inefficiency is solved by keeping the OLS regression coefficient (which is unbiased), but in use with 

Newey-West standard errors. The Newey-West standard errors are obtained from an alternative 

view on the coefficient covariance matrix, as proposed by Newey & West (1987). The Newey-West 

standard errors are estimated through R Studio and the function coeftest that is available in the 

sandwich package. The OLS standard errors are then replaced with the Newey-West standard 

errors, resulting in new p-values. When both autocorrelation and heteroscedasticity is identified in 

the data, the Newey-West standard errors are also applied, as they correct for both 

heteroscedasticity and autocorrelation in the error terms.  

https://www.google.dk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiHm5jDqL3TAhXlYpoKHbQyAkgQjRwIBw&url=http://www.tankonyvtar.hu/en/tartalom/tamop425/0010_2A_04_Moksony_Ferenc_Statistical_Methods_for_Program_Evaluation/ch07s04.html&psig=AFQjCNHP2qn6gK5Njp75JB8GsPvv8FOGHg&ust=1493130980875626
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 Results 

 

The aim of the performance models is to determine whether norms-based screening or ESG-tilting 

affect the financial performance of mutual funds, in a statistically significant way. The returns of 

the norms-based screened and regular funds are tested during both a long period (2005-2016), and 

a short period (2014-2016). The ESG-tilted and replicated regular funds, are only analysed during 

the short period. The first section of this chapter (7.1) presents the risk and return metrics calculated 

for all of the funds: regular, norms-based screened, replicated regular and ESG-tilted. The second, 

third and fourth section (7.2-7.4) present the results of the one- and four factor models, described 

in the previous chapter. The group level estimates are presented first, followed by the results of the 

regressions ran on fund level; first covering the long period and then the short period. The results 

are presented in several tables, with a short summary following each table. The last section 

summarizes the entire chapter.  Results from the beta estimates from the Carhart four-factor 

model can be found in Appendix B (see Table 1A-3A) together with the Durbin-Watson 

(autocorrelation) and Breusch–Pagan (heteroscedasticity) test (see Table 4A and 5A). 

 

 Risk and return metrics 

The risk and return metrics for the monthly excess returns (𝑟 − 𝑟𝑓) are presented in table 7.1-7.3, 

on the following pages. The mean, standard deviation and Sharpe ratio are the metrics calculated. 

The two first tables (Table 7.1, 7.2.) covers the regular and norms-based screened funds, while the 

last table (Table 7.3.) covers the replicated regular funds and the ESG-tilted funds.  
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Table 7.1.: Regular funds vs. Norms-based screened funds (2005-2016)  

Risk and return metrics for monthly excess returns  

 Regular Fund  Norms-based Screened Fund  

 µ (%) 𝜎 (%) Sharpe Ratio µ (%) 𝜎 (%) Sharpe Ratio 

Swedbank Robur Europa Fond 0.2074 4.0061 0.0518 0.1993 4.0436 0.0493 

AMF Aktiefond Europa 0.3161 4.6378 0.0682 0.3509 4.6934 0.0748 

Länsforsikringar Europa Aktier 0.1725 3.9185 0.0440 0.1581 4.0245 0.0393 

Handelsbanken Europa Fond 0.2061 4.1637 0.0495 0.2149 4.1898 0.0513 

Skandia Europa Exponering 0.2268 4.2919 0.0528 0.2364 4.3238 0.0547 

Swedbank Robur Amerika Fond 0.4977 3.7647 0.1322 0.4815 3.9168 0.1229 

SEB Nordamerika fond 0.5510 3.7516 0.1469 0.5273 4.0756 0.1294 

Skandia USA 0.5411 3.7457 0.1444 0.5298 3.9182 0.1352 

Swedbank Robur Globalfond 0.3868 3.6084 0.1072 0.3805 3.6920 0.1031 

AMF Aktiefond Världen 0.5410 4.3143 0.1254 0.5456 4.3397 0.1257 

Länsförsikringar Global Aktiv 0.4351 3.8314 0.1136 0.4343 3.9229 0.1107 

Länsförsikringar Pension 2030 0.4052 3.8300 0.1058 0.4181 3.9189 0.1067 

Länsförsikringar Pension 2040 0.4116 3.8214 0.1077 0.4238 3.9125 0.1083 

Länsförsikringar Sverige&Världen 0.3433 3.7700 0.0911 0.3588 3.8365 0.0935 

Nordea Generationsfond 60-tal 0.4575 3.8701 0.1182 0.4618 3.9347 0.1174 

Nordea Generationsfond 70-tal 0.4576 3.8669 0.1183 0.4659 3.9366 0.1184 

SEB Generationsfond 70-tal 0.4993 3.6252 0.1377 0.5008 3.7068 0.1351 

SEB Aktiesparfond 0.5187 3.8922 0.1333 0.4995 3.9602 0.1261 

SEB Generationsfond 60-tal 0.5019 3.6296 0.1383 0.4955 3.6681 0.1351 

SEB Dynamisk Aktiefond 0.4690 3.7911 0.1237 0.4484 3.8772 0.1157 

Skandia Världen 0.2917 3.6165 0.0807 0.2945 3.6720 0.0802 

Öhmans Utlandsfond 0.4982 3.7730 0.1320 0.4776 3.7960 0.1258 

Jyske invest USA Aktier KL 0.4198 4.9205 0.0853 0.4228 5.3192 0.0795 

Sparinvest Value USA 0.2546 5.1620 0.0493 0.2174 5.4498 0.0399 

Jyske Invest Globale Aktier 0.4396 4.7324 0.0929 0.4221 4.8460 0.0871 

Jyske invest Aggressive Strategi C 0.5952 4.4632 0.1333 0.5934 4.5777 0.1296 

Jyske Invest Favorit Aktier 0.5347 4.7464 0.1127 0.5772 4.8621 0.1187 

Sparinvest Value Aktier KL 0.3123 4.4359 0.0704 0.3263 4.4518 0.0733 

Skagen Global Fund-A 0.7272 4.4306 0.1641 0.7379 4.3815 0.1684 

Skagen Vekst Fund-A 0.6592 4.8683 0.1354 0.6584 4.8469 0.1358 

Average 0.4293 4.1093 0.1055 0.4286 4.2032 0.1030 

 
 

 For 15/30 funds, 𝜇𝑆𝑐𝑟𝑒𝑒𝑛 > 𝜇𝑅𝑒𝑔 

 For 28/30 funds, 𝜎𝑆𝑐𝑟𝑒𝑒𝑛 > 𝜎𝑅𝑒𝑔 

 For 12/30 funds, 𝑆𝑅𝑆𝑐𝑟𝑒𝑒𝑛 > 𝑆𝑅𝑅𝑒𝑔 



60 
 

Table 7.2.: Regular funds vs. Norms-based screened funds (2014-2016) 

Risk and return metrics for monthly excess returns  

 Regular Fund  Norms-based Screened Fund  

 µ (%) 𝜎 (%) Sharpe Ratio µ (%) 𝜎 (%) Sharpe Ratio 

Swedbank Robur Europa Fond 0.6415 3.5648 0.1799 0.6721 3.6871 0.1823 

AMF Aktiefond Europa 0.8254 3.7949 0.2175 0.9453 3.8373 0.2463 

Länsförsikringar Europa Aktier 0.8780 3.4441 0.2549 0.8903 3.5927 0.2478 

Handelsbanken Europa Fond 0.6640 3.8563 0.1722 0.7337 3.9466 0.1859 

Skandia Europa Exponering 0.7263 3.8431 0.1890 0.7680 3.9468 0.1946 

Swedbank Robur Amerika Fond 1.3218 4.1021 0.3222 1.3559 4.0972 0.3309 

SEB Nordamerika fond 1.5318 3.4042 0.4500 1.5934 3.5598 0.4476 

Skandia USA 1.6279 4.0954 0.3975 1.6939 4.1657 0.4066 

Swedbank Robur Globalfond 1.1058 3.7433 0.2954 1.1490 3.7929 0.3029 

AMF Aktiefond Världen 1.1141 3.6221 0.3076 1.1348 3.6441 0.3114 

Länsförsikringar Global Aktiv 1.1739 4.3271 0.2713 1.2489 4.3192 0.2892 

Länsförsikringar Pension 2030 1.0991 3.5845 0.3066 1.1395 3.6653 0.3109 

Länsförsikringar Pension 2040 1.0996 3.5750 0.3076 1.1396 3.6573 0.3116 

Länsförsikringar Sverige&Världen 1.0493 3.5245 0.2977 1.0836 3.5706 0.3035 

Nordea Generationsfond 60-tal 1.0686 3.3619 0.3178 1.1363 3.4078 0.3334 

Nordea Generationsfond 70-tal 1.0656 3.3614 0.3170 1.1311 3.4131 0.3314 

SEB Generationsfond 70-tal 1.1849 3.0279 0.3913 1.2267 3.1628 0.3879 

SEB Aktiesparfond 1.1619 2.9789 0.3900 1.1473 3.0619 0.3747 

SEB Generationsfond 60-tal 1.1767 2.9987 0.3924 1.1788 3.0915 0.3813 

SEB Dynamisk Aktiefond 1.4067 3.7014 0.3800 1.4386 3.8823 0.3706 

Skandia Världen 0.9604 3.7139 0.2586 0.9934 3.7445 0.2653 

Öhmans Utlandsfond 1.0773 3.9414 0.2733 1.0773 3.9414 0.2733 

Jyske invest USA Aktier KL 0.5983 5.5102 0.1086 0.6660 5.8578 0.1137 

Sparinvest Value USA 0.1986 6.2064 0.0320 0.1970 6.2854 0.0313 

Jyske Invest Globale Aktier 0.7801 4.1755 0.1868 0.8168 4.3504 0.1878 

Jyske invest Aggressive Strategi C 0.9210 3.9067 0.2357 0.8992 4.1309 0.2177 

Jyske Invest Favorit Aktier 0.5855 4.5210 0.1295 0.5649 4.7871 0.1180 

Sparinvest Value Aktier KL 0.7504 3.8133 0.1968 0.7752 3.8763 0.2000 

Skagen Global Fund-A 0.7381 3.6756 0.2008 0.7426 0.6715 1.1059 

Skagen Vekst Fund-A 0.6715 3.5229 0.1906 3.7143 3.5229 1.0543 

Average 0.9735 3.8299 0.2657 1.1085 3.8223 0.3273 

 

 For 26/30 funds, 𝜇𝑆𝑐𝑟𝑒𝑒𝑛 > 𝜇𝑅𝑒𝑔 

 For 27/30 funds, 𝜎𝑆𝑐𝑟𝑒𝑒𝑛 > 𝜎𝑅𝑒𝑔 

 For 21/30 funds, 𝑆𝑅𝑆𝑐𝑟𝑒𝑒𝑛 > 𝑆𝑅𝑅𝑒𝑔 



61 
 

Table 7.3.: Replicated regular funds vs. ESG-tilted funds (2014-2016)  

Risk and return metrics for monthly excess returns  

 Replicated Regular Fund ESG-Tilted Fund 

 µ (%) 𝜎 (%) Sharpe Ratio µ (%) 𝜎 (%) Sharpe Ratio 

Swedbank Robur Europa Fond 0.0736 3.5409 0.0208 0.0865 3.5909 0.0241 

AMF Aktiefond Europa 0.2498 3.4787 0.0718 0.2139 3.5159 0.0608 

Länsförsikringar Europa Aktier 0.3750 3.0096 0.1246 0.3631 3.0748 0.1181 

Handelsbanken Europa Fond 0.2456 3.5254 0.0697 0.2321 3.5551 0.0653 

Skandia Europa Exponering 0.1970 3.4341 0.0574 0.1945 3.4626 0.0562 

Swedbank Robur Amerika Fond 0.4562 3.5442 0.1287 0.5526 3.5726 0.1547 

SEB Nordamerika fond 0.4377 2.8650 0.1528 0.4529 2.8254 0.1603 

Skandia USA 0.5251 3.3255 0.1579 0.5312 3.3041 0.1608 

Swedbank Robur Globalfond 0.3007 3.2927 0.0913 0.3689 3.2116 0.1149 

AMF Aktiefond Världen 0.5376 3.3996 0.1581 0.4822 3.3646 0.1433 

Länsförsikringar Global Aktiv 0.5027 4.1226 0.1219 0.5598 4.1021 0.1365 

Länsförsikringar Pension 2030 0.4829 3.0207 0.1599 0.4692 3.0338 0.1547 

Länsförsikringar Pension 2040 0.4899 3.0036 0.1631 0.4733 3.0202 0.1567 

Länsförsikringar Sverige&Världen 0.3355 3.4279 0.0979 0.3566 3.4683 0.1028 

Nordea Generationsfond 60-tal 0.4409 3.0085 0.1466 0.4288 3.0309 0.1415 

Nordea Generationsfond 70-tal 0.3827 3.0299 0.1263 0.3645 3.0758 0.1185 

SEB Generationsfond 70-tal 0.4465 2.4975 0.1788 0.4813 2.5426 0.1893 

SEB Aktiesparfond 0.4193 2.4453 0.1715 0.4287 2.4710 0.1735 

SEB Generationsfond 60-tal 0.4241 2.4153 0.1756 0.4550 2.4751 0.1838 

SEB Dynamisk Aktiefond 0.3581 2.4112 0.1485 0.3875 2.4014 0.1614 

Skandia Världen 0.1849 3.5788 0.0517 0.2272 3.5283 0.0644 

Öhmans Utlandsfond 0.2421 3.5282 0.0686 0.3140 3.6098 0.0870 

Jyske invest USA Aktier KL 0.7066 2.8932 0.2442 0.7038 2.8796 0.2444 

Sparinvest Value USA 0.3835 4.1211 0.0931 0.4297 4.0386 0.1064 

Jyske Invest Globale Aktier 0.4156 3.1785 0.1308 0.4027 3.1919 0.1262 

Jyske invest Aggressive Strategi C 0.5181 3.2088 0.1615 0.5157 3.1424 0.1641 

Jyske Invest Favorit Aktier 0.4980 3.2759 0.1520 0.4724 3.1959 0.1478 

Sparinvest Value Aktier KL 0.5671 3.6001 0.1575 0.5681 3.6119 0.1573 

Skagen Global Fund-A 0.2066 3.6745 0.0562 0.2599 3.6219 0.0717 

Skagen Vekst Fund-A 0.3259 3.6590 0.0891 0.3917 3.6950 0.1060 

Average 0.3910 3.2505 0.1243 0.4056 3.2538 0.1284 

 

 For 17/30 funds, 𝜇𝐸𝑆𝐺 > 𝜇𝑅𝑒𝑔 

 For 18/30 funds, 𝜎𝐸𝑆𝐺 > 𝜎𝑅𝑒𝑔 

 For 18/30 funds, 𝑆𝑅𝐸𝑆𝐺 > 𝑆𝑅𝑅𝑒𝑔 
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 Performance measures group level 
 

Table 7.4: OLS estimators group level 

    𝛼 (%) 𝛽𝑀 𝛽𝑆𝑀𝐵 𝛽𝐻𝑀𝐿 𝛽𝑀𝑂𝑀 

Long Period (2005-2016)      

      

One-Factor Market Model       

Regular Funds -0.2143* 1.0206**    

Norms-based Screened Funds -0.2226** 1.0325**    

Long-short -0.1465** 0.0204**    

      

Four-Factor Carhart Model       

Regular Funds -0.1853** 0.9905** -0.2098** 0.1655** -0.0898** 

Norms-based Screened Funds -0.2111** 1.0017** -0.1846** 0.1869** -0.0694** 

Long-short -0.1648** 0.0213** 0.0280 0.0249* 0.0188** 

      

Short Period (2014-2016)      

      

One-Factor Market Model       

Regular Funds -0.2845 0.9074**    

Norms-based Screened Funds -0.2739 0.9239**    

Long-short (Screen-Reg) 0.0179 0.0150**    

      

Replicated Regular Funds -0.5521* 0.6803**    

ESG-Tilted Funds -0.5467* 0.6870**    

Long-short (ESG-RR) 0.0127 0.0052    

      

Four-Factor Carhart Model       

Regular Funds -0.2043 0.9289** -0.1141 0.0848 -0.0992** 

Norms-based Screened Funds -0.2048 0.9424** -0.1349 0.1189 -0.0891* 

Long-short (Screen-Reg) -0.0005 0.0126** -0.0142 0.0375** 0.0102 

      

Replicated Regular Funds -0.2049 0.7528** -0.4200** 0.0349 -0.3823** 

ESG-Tilted Funds -0.2022 0.7562** -0.4319** 0.0236 -0.3758** 

Long-short (ESG-Rep. Reg) 0.0089 0.0026 -0.0053 -0.0080 0.0066 

Significant values are presented in bold, with **=5% and *=10% significance level 
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 Performance measures fund level (Long period)  

 
Table 7.5.: Regular funds vs. Norms-based screened funds (2005-2016)  

Jensen’s alpha and Carhart four-factor alphas 

 Jensen's Alpha (%) Carhart Four-Factor Alpha (%) 

 Regular Fund 
Norms-based 
Screened Fund Regular Fund 

Norms-based 
Screened Fund 

Swedbank Robur Europa Fond -0.2821** -0.2912** -0.2719** -0.2920** 

AMF Aktiefond Europa -0.2353* -0.2039 -0.2140 -0.1958 

Länsförsikringar Europa Aktier -0.2871** -0.3086** -0.3696** -0.4134** 

Handelsbanken Europa Fond -0.3050** -0.2974** -0.3172** -0.3272** 

Skandia Europa Exponering -0.2991** -0.2922** -0.3014** -0.3037** 

Swedbank Robur Amerika Fond -0.2429** -0.2704* -0.2597** -0.2959** 

SEB Nordamerika fond -0.1846** -0.2433* -0.2104** -0.2891** 

Skandia USA -0.1954** -0.2312** -0.2146** -0.2608** 

Swedbank Robur Globalfond -0.2514** -0.2643** -0.2530** -0.2868** 

AMF Aktiefond Världen -0.1486 -0.1482 -0.0890 -0.0926 

Länsforsikringar Global Aktiv -0.1866 -0.1996 -0.1899 -0.2247 

Länsförsikringar Pension 2030 -0.2543* -0.2541 -0.2409** -0.2518** 

Länsförsikringar Pension 2040 -0.2455 -0.2472 -0.2344** -0.2474** 

Länsförsikringar Sverige&Världen -0.2993** -0.2934* -0.2750** -0.2788** 

Nordea Generationsfond 60-tal -0.1957 -0.1998 -0.1500* -0.1664* 

Nordea Generationsfond 70-tal -0.1953 -0.1964 -0.1488* -0.1642* 

SEB Generationsfond 70-tal -0.1201 -0.1279 -0.1332 -0.1605 

SEB Aktiesparfond -0.1252 -0.1547 -0.0540 -0.0924 

SEB Generationsfond 60-tal -0.1181 -0.1302 -0.1230 -0.1477 

SEB Dynamisk Aktiefond -0.1978* -0.2305* -0.2273** -0.2806** 

Skandia Världen -0.3612** -0.3663** -0.3451** -0.3617** 

Öhmans Utlandsfond -0.1819* -0.2053** -0.1707** -0.2061** 

Jyske invest USA Aktier KL -0.2431 -0.2653 -0.4203 -0.4772 

Sparinvest Value USA -0.3736 -0.4274* -0.4217* -0.4913* 

Jyske Invest Globale Aktier -0.2217 -0.2494 -0.3134* -0.3637* 

Jyske invest Aggressive Strategi C -0.0135 -0.0234 -0.0641 -0.1090 

Jyske Invest Favorit Aktier -0.0857 -0.0511 -0.1840 -0.1615 

Sparinvest Value Aktier KL -0.3180* -0.3057 -0.3074* -0.2981* 

Skagen Global Fund-A 0.0801 0.0905 0.1385 0.1395 

Skagen Vekst Fund-A 0.0652 0.0654 0.1400 0.1330 

Mean -0.2008 -0.2107 -0.2075 -0.2323 

Significant values are presented in bold, with **=5% and *=10% significance level 
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All results 

 For 10/30 funds, 𝛼𝑆𝑐𝑟𝑒𝑒𝑛
𝐽𝑒𝑛𝑠𝑒𝑛′𝑠 > 𝛼𝑅𝑒𝑔

𝐽𝑒𝑛𝑠𝑒𝑛′𝑠  

 For 4/30 funds, 𝛼𝑆𝑐𝑟𝑒𝑒𝑛
𝐶𝑎𝑟ℎ𝑎𝑟𝑡 > 𝛼𝑅𝑒𝑔

𝐶𝑎𝑟ℎ𝑎𝑟𝑡  

 

Significant results 

 For 3/12 funds, 𝛼𝑆𝑐𝑟𝑒𝑒𝑛
𝐽𝑒𝑛𝑠𝑒𝑛′𝑠 > 𝛼𝑅𝑒𝑔

𝐽𝑒𝑛𝑠𝑒𝑛′𝑠  

 For 1/19 funds, 𝛼𝑆𝑐𝑟𝑒𝑒𝑛
𝐶𝑎𝑟ℎ𝑎𝑟𝑡 > 𝛼𝑅𝑒𝑔

𝐶𝑎𝑟ℎ𝑎𝑟𝑡 

 

Significant results for Carhart four-factor betas (see Appendix Table 1A) 

 For 29/30 funds, 𝛽𝑆𝑐𝑟𝑒𝑒𝑛
𝑀 > 𝛽𝑅𝑒𝑔

𝑀   

 For 13/16 funds,  𝛽𝑆𝑐𝑟𝑒𝑒𝑛
𝑆𝑀𝐵 > 𝛽𝑅𝑒𝑔

𝑆𝑀𝐵  

 For 15/16 funds, 𝛽𝑆𝑐𝑟𝑒𝑒𝑛
𝐻𝑀𝐿 > 𝛽𝑅𝑒𝑔

𝐻𝑀𝐿  

 For 14/14 funds, 𝛽𝑆𝑐𝑟𝑒𝑒𝑛
𝑀𝑂𝑀 > 𝛽𝑅𝑒𝑔

𝑀𝑂𝑀  
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Figure 7.1: Long-short portfolios, Norms-based screened fund vs. Regular fund (2005-2016) 

Carhart four-factor alphas 

                Significant values are presented in bold, with **=5% significance level 

 

The alphas for the long-short portfolios are regressed on the equation below: 

 

(𝑟𝑆𝑐𝑟𝑒𝑒𝑛 − 𝑟𝑟𝑒𝑔) − 𝑟𝑓𝑡 = 𝛼 + 𝛽𝑀(𝑟𝑡
𝑀 − 𝑟𝑓𝑡) + 𝛽𝑆𝑀𝐵(𝑟𝑡

𝑆𝑀𝐵 − 𝑟𝑓𝑡) + 𝛽𝐻𝑀𝐿(𝑟𝑡
𝐻𝑀𝐿 − 𝑟𝑓𝑡) + 𝛽𝑀𝑂𝑀(𝑟𝑡

𝑀𝑂𝑀 − 𝑟𝑓𝑡) + 𝜀𝑡 

             

Consequently, a significantly negative (positive) alpha indicates that the screened fund is 

underperforming (outperforming) its regular version. The figure above shows that no long-short 

portfolios generate positive abnormal returns, which is a clear indication for that no screened fund 

is outperforming their regular version.   
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 Performance measures fund level (Short period) 

Table 7.7.: Regular funds vs. Norms-based screened funds (2014-2016)  

Jensen’s alpha and Carhart four-factor alphas 

 Jensen's Alpha (%) Carhart Four-Factor Alpha (%) 

 Regular Fund 
Norms-based 
Screened Fund Regular Fund 

Norms-based  
Screened Fund 

Swedbank Robur Europa Fond -0.0742 -0.0492 -0.1992 -0.2446 

AMF Aktiefond Europa 0.0427 0.1575 -0.0648 -0.0007 

Länsförsikringar Europa Aktier 0.1866* 0.1778 0.0966 0.0083 

Handelsbanken Europa Fond -0.1161 -0.0574 -0.3371** -0.3381** 

Skandia Europa Exponering -0.0751 -0.0489 -0.1389 -0.1643 

Swedbank Robur Amerika Fond -0.4331** -0.3982** -0.3748** -0.3437** 

SEB Nordamerika fond 0.0581 0.0634 0.0236 0.0320 

Skandia USA -0.1585 -0.1233 -0.0966 -0.0634 

Swedbank Robur Globalfond -0.2724* -0.2429* -0.2232 -0.2092 

AMF Aktiefond Världen -0.1963 -0.1833 -0.0725 -0.0651 

Länsförsikringar Global Aktiv -0.1312 -0.0686 0.0656 0.0863 

Länsförsikringar Pension 2030 -0.2511* -0.2375 -0.1723* -0.1694 

Länsförsikringar Pension 2040 -0.2469 -0.2347 -0.1694* -0.1690 

Länsförsikringar Sverige&Världen -0.2299 -0.2104 -0.1524 -0.1439 

Nordea Generationsfond 60-tal -0.1751 -0.1242 -0.0506 -0.0220 

Nordea Generationsfond 70-tal -0.1778 -0.1307 -0.0535 -0.0298 

SEB Generationsfond 70-tal 0.0718 0.0769 0.0784 0.0600 

SEB Aktiesparfond 0.0584 0.0213 0.0834 0.0354 

SEB Generationsfond 60-tal 0.0744 0.0497 0.0856 0.0451 

SEB Dynamisk Aktiefond 0.0627 0.0315 0.1075 0.0635 

Skandia Världen -0.4309** -0.4063** -0.3118** -0.2869* 

Öhmans Utlandsfond -0.3846** -0.3846** -0.3126* -0.3126* 

Jyske invest USA Aktier KL -1.1169 -1.1539 -1.0361 -1.0588 

Sparinvest Value USA -0.7599 -0.7684 -0.7441 -0.7518 

Jyske Invest Globale Aktier -0.4183 -0.4152 -0.4056 -0.4183 

Jyske invest Aggressive Strategi C -0.3005 -0.3805 -0.2623 -0.3356 

Jyske Invest Favorit Aktier -0.6247 -0.6969 -0.5688 -0.6417 

Sparinvest Value Aktier KL -0.3675 -0.3603 -0.3216 -0.3173 

Skagen Global Fund-A -0.5446* -0.5630* -0.4363* -0.4675** 

Skagen Vekst Fund-A -0.3622 -0.3622 -0.2001 -0.2001 

Mean -0.2431 -0.2341 -0.2055 -0.2141 

Significant values are presented in bold, with **=5% and *=10% significance level 

 

All results 

 For 21/30 funds, 𝛼𝑆𝑐𝑟𝑒𝑒𝑛
𝐽𝑒𝑛𝑠𝑒𝑛′𝑠 > 𝛼𝑅𝑒𝑔

𝐽𝑒𝑛𝑠𝑒𝑛′𝑠  

 For 15/30 funds, 𝛼𝑆𝑐𝑟𝑒𝑒𝑛
𝐶𝑎𝑟ℎ𝑎𝑟𝑡 > 𝛼𝑅𝑒𝑔

𝐶𝑎𝑟ℎ𝑎𝑟𝑡  
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Significant results  

 For 4/5 funds, 𝛼𝑆𝑐𝑟𝑒𝑒𝑛
𝐽𝑒𝑛𝑠𝑒𝑛′𝑠 > 𝛼𝑅𝑒𝑔

𝐽𝑒𝑛𝑠𝑒𝑛′𝑠  

 For 3/5 funds, 𝛼𝑆𝑐𝑟𝑒𝑒𝑛
𝐶𝑎𝑟ℎ𝑎𝑟𝑡 > 𝛼𝑅𝑒𝑔

𝐶𝑎𝑟ℎ𝑎𝑟𝑡 

 

Significant results for Carhart four-factor betas (see Appendix Table 2A) 

 For 29/30 funds, 𝛽𝑆𝑐𝑟𝑒𝑒𝑛
𝑀 > 𝛽𝑅𝑒𝑔

𝑀   

 For 5/8 funds, 𝛽𝑆𝑐𝑟𝑒𝑒𝑛
𝑆𝑀𝐵 > 𝛽𝑅𝑒𝑔

𝑆𝑀𝐵  

 For 2/2 funds, 𝛽𝑆𝑐𝑟𝑒𝑒𝑛
𝐻𝑀𝐿 > 𝛽𝑅𝑒𝑔

𝐻𝑀𝐿  

 For 9/9 funds, 𝛽𝑆𝑐𝑟𝑒𝑒𝑛
𝑀𝑂𝑀 > 𝛽𝑅𝑒𝑔

𝑀𝑂𝑀 
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Figure 7.2.: Long-short portfolios, Norms-based screened fund vs. Regular fund (2014-2016) 

Carhart four-factor alphas 

Significant values are presented in bold, with **=5% and *=10% significance level 

All results (See AppendixB, Table 2A, for Jensen’s alphas) 

 For 21/30 funds, 𝛼𝐽𝑒𝑛𝑠𝑒𝑛′𝑠 >  0  

 For  17/30 funds, 𝛼𝐶𝑎𝑟ℎ𝑎𝑟𝑡 >  0  

Significant results 

 For 7/7 funds, 𝛼𝐽𝑒𝑛𝑠𝑒𝑛′𝑠 >  0  

 For 4/6 funds, 𝛼𝐶𝑎𝑟ℎ𝑎𝑟𝑡 >  0  
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Table 7.8.: Replicated regular funds vs. ESG-tilted funds (2014-2016)  

Jensen’s alpha and Carhart four-factor alphas 

 Jensen's Alpha (%) Carhart Four-Factor Alpha (%) 

 
Replicated 
Regular Fund ESG-Tilted Fund 

Replicated 
Regular Fund ESG-Tilted Fund 

Swedbank Robur Europa Fond -0.6111** -0.6053** -0.4027** -0.4039* 

AMF Aktiefond Europa -0.4326** -0.4733** -0.2748 -0.3186 

Lansforsikringar Europa Aktier -0.1946 -0.2203 -0.0416 -0.0598 

Handelsbanken Europa Fond -0.4500** -0.4688** -0.3077 -0.3252* 

Skandia Europa Exponering -0.4932** -0.5001** -0.2643 -0.2762 

Swedbank Robur Amerika Fond -0.7218 -0.6354 -0.5254* -0.4250 

SEB Nordamerika fond -0.4912 -0.4632 -0.4029** -0.3671** 

Skandia USA -0.5995 -0.5760 -0.3989* -0.3731* 

Swedbank Robur Globalfond -0.7344** -0.6610** -0.3352* -0.2893 

AMF Aktiefond Världen -0.6040** -0.6528** -0.2918 -0.3624 

Länsförsikringar Global Aktiv -0.4783 -0.4439 -0.0026 0.0293 

Länsförsikringar Pension 2030 -0.5544** -0.5757** -0.2495* -0.2808* 

Länsförsikringar Pension 2040 -0.5419** -0.5668** -0.2421* -0.2774* 

Länsförsikringar Sverige&Världen -0.5109 -0.4975 -0.2959 -0.2870 

Nordea Generationsfond 60-tal -0.5074 -0.5294* -0.1591 -0.1778 

Nordea Generationsfond 70-tal -0.5466* -0.5822* -0.1704 -0.2033 

SEB Generationsfond 70-tal -0.3258 -0.3243 -0.0062 -0.0167 

SEB Aktiesparfond -0.3413 -0.3512 -0.0536 -0.0674 

SEB Generationsfond 60-tal -0.3297 -0.3339 -0.0373 -0.0480 

SEB Dynamisk Aktiefond -0.3139 -0.2924 -0.0364 -0.0198 

Skandia Världen -0.8851** -0.8278** -0.3695 -0.3143 

Öhmans Utlandsfond -0.8506** -0.8028** -0.4107** -0.3441 

Jyske invest USA Aktier KL 0.3099 0.2899 0.4237 0.3920 

Sparinvest Value USA -0.4494 -0.4171 -0.4201 -0.3856 

Jyske Invest Globale Aktier -0.4673 -0.4958* -0.1749 -0.2106 

Jyske invest Aggressive Strategi C -0.3561* -0.3447* -0.0592 -0.0491 

Jyske Invest Favorit Aktier -0.3878* -0.3987** -0.0737 -0.0902 

Sparinvest Value Aktier KL -0.4217 -0.4393 -0.1642 -0.1816 

Skagen Global Fund-A -0.6534 -0.6109 -0.2004 -0.1671 

Skagen Vekst Fund-A -0.5352 -0.5151 -0.1501 -0.1204 

Average -0.4826 -0.4772 -0.2033 -0.2007 

Significant values are presented in bold, with **=5% and *=10% significance level 

 

All results (See AppendixB, Table 3A, for Jensen’s alphas) 

 For 15/30 funds, 𝛼𝐸𝑆𝐺
𝐽𝑒𝑛𝑠𝑒𝑛′𝑠 > 𝛼𝑅𝑒𝑔

𝐽𝑒𝑛𝑠𝑒𝑛′𝑠 

 For 13/30 funds, 𝛼𝐸𝑆𝐺
𝐶𝑎𝑟ℎ𝑎𝑟𝑡 > 𝛼𝑅𝑒𝑔

𝐶𝑎𝑟ℎ𝑎𝑟𝑡 
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Significant results 

 For 5/13 funds, 𝛼𝐸𝑆𝐺
𝐽𝑒𝑛𝑠𝑒𝑛′𝑠 > 𝛼𝑅𝑒𝑔

𝐽𝑒𝑛𝑠𝑒𝑛′𝑠 

 For 2/5 funds, 𝛼𝐸𝑆𝐺
𝐶𝑎𝑟ℎ𝑎𝑟𝑡 > 𝛼𝑅𝑒𝑔

𝐶𝑎𝑟ℎ𝑎𝑟𝑡 

 

Significant results for Carhart four-factor betas (see Appendix Table 3A) 

 For 23/30 funds, 𝛽𝐸𝑆𝐺
𝑀 > 𝛽𝑅𝑒𝑔

𝑀  

 For 12/19 funds, 𝛽𝐸𝑆𝐺
𝑆𝑀𝐵 > 𝛽𝑅𝑒𝑔

𝑆𝑀𝐵 

 For 2/7 funds, 𝛽𝐸𝑆𝐺
𝐻𝑀𝐿 > 𝛽𝑅𝑒𝑔

𝐻𝑀𝐿 

 For 23/29 funds, 𝛽𝐸𝑆𝐺
𝑀𝑂𝑀 > 𝛽𝑅𝑒𝑔

𝑀𝑂𝑀 
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Figure 7.3.: Long-Short Portfolios, ESG-Tilted Fund vs. Replicated Regular Fund (2014-2016) 

Carhart four-factor alphas 

 

Significant values are presented in bold, with **=5% and *=10% significance level 

All Results 

 For 14/30 funds, 𝛼𝐽𝑒𝑛𝑠𝑒𝑛′𝑠 >  0  

 For  12/30 funds, 𝛼𝐶𝑎𝑟ℎ𝑎𝑟𝑡 >  0  

Significant Results 

 For 3/3 funds, 𝛼𝐽𝑒𝑛𝑠𝑒𝑛′𝑠 >  0  

 For 4/6 funds, 𝛼𝐶𝑎𝑟ℎ𝑎𝑟𝑡 >  0  
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 Summary results 

  Norms-based screened funds vs. Regular funds  

Based on the results of the long period (2005-2016), the norms-based screening does not seem to 

affect the unadjusted raw returns, as 50 percent of the screened funds performed better while 50 

percent performed worse, than their regular counterparts. The results do however clearly point 

towards another direction when the abnormal returns and Sharpe ratios are analyzed; the screened 

funds are clearly underperforming their regular versions. No matter if the funds are analyzed on 

group level or individually, or through a one-factor or four-factor model, a large majority of the 

alphas and Sharpe ratios are significantly lower for the norms-based screened funds than for the 

regular funds. 

 

For the short period sample (2014-2016), the situation looks different. For a large majority of the 

fund pairs, the norms-based screened funds are showing higher unadjusted returns and higher 

Sharpe ratios. Among the significantly comparable pairs, the norms-based screened funds are 

furthermore showing higher alphas; however, this majority is very small, and very few significant 

results are found.  Moreover, no significant difference in performance is found on group level.  

Regarding the long-short portfolios, a slight majority of both the significant and insignificant 

results, estimate positive alphas, indicating a superior performance of the screened funds.  

 

  ESG-Tilted funds vs. Replicated regular funds  

When analysed on group level the ESG-tilted funds are significantly outperforming the replicated 

regular funds with a higher alpha, however only with 0.06 percentage points, annualized. Similarly, 

a small majority of the ESG-tilted funds are showing higher unadjusted returns and Sharpe ratios 

than their replicated regular counterparts. The alphas of the fund level analysis, are however 

pointing towards another direction. Among a small majority of both the significant and 

insignificant pairs, the ESG-tilted funds show lower alphas than the regular funds.  This finding is 

supported by the long-short portfolios, for which slightly less than 50 percent are generating 

positive alphas, while very few estimates are significant.   
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 Analysis  

 

The results presented in the previous chapter, will in this chapter be analysed and connected to 

theory and previous research. The first part covers the comparison analysis of the norms-based 

screened funds and the regular funds; first based on the findings from the long period, then on the 

short period. The second part of this chapter covers the analysis of the ESG-tilted funds and the 

replicated regular funds. Both parts are followed by thorough analyses of the factor loadings, 

hoping to explain the sources of the risks, and subsequently the sources of the alphas. At the end 

of each part, a partial conclusion is presented.  

 

 Norms-based screened funds vs. Regular funds 
 

Long period sample 

As shown in the previous chapter, the norms-based screened funds have underperformed their 

regular counterparts over the long term, with lower Sharpe ratios. The unadjusted excess returns 

were however the same for screened funds as for the regular funds, while a large majority of the 

screened funds (28 out of 30) showed higher standard deviations in the returns. This thus explains 

that the lower Sharpe ratios of the screened funds, are due to higher risks, not smaller unadjusted 

returns. The results are aligned with the first “school of thoughts” presented in chapter 2, that 

believes responsible investing harms the financial performance of investments. Theories 

supporting this belief, as previously explained, is the Classical theory and the Modern portfolio 

theory. Within the framework of the efficient frontier of the MPT, a fund can never be considered 

efficient if there is a fund with the same expected return, but lower variance. As the screened funds 

in general have the same unadjusted expected returns as the regular funds, but significantly higher 

standard deviations, the screened funds are not efficient according to the mean variance theory 

proposed by Markowitz (1952).  
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The fact that a large majority of the norms-based screened funds showed to have more volatility in 

their returns, than their regular counterparts, was not a surprise. Most scholars have come to this 

conclusion when analysing differences between SRI and conventional funds or indices 

(DiBartolomeo and Kurtz, 1999; Statman 2000). By using modern portfolio theory, one can explain 

this by the decreased diversification following the reduced number of holdings. As explained in a 

previous chapter, a fund bears two types of risk according to MPT, systematic and unsystematic. 

The unsystematic risk can be diversified away, while the systematic cannot. A limited investment 

universe, as from negative screening, consequently leads to limited diversification possibilities, and 

thus a higher total risk. For the screened funds of this study, the diversification effect is direct, as 

not only the investment universes are affected, but the actual number of holdings within the funds. 

The removed holdings of this study, are thus used as proxies for limited investment universes. That 

the relatively high risk within the screened funds is resulting from less diversification, is arguable. 

The traditional “rule of thumb” in the finance literature is that a fund can approximate a well-

diversified portfolio with as few as 20 or 30 randomly selected stocks (Fisher and Lorie, 1970; 

Bloomfield, Leftwich and Long, 1977). The excluded companies of this study, and thus the 

remaining screened funds, are however not randomly chosen. Barnett et al. (2006) state that this 

often is the case for SRI funds, as the holdings within the funds are intentionally selected based on 

a set of screening criteria. Consequently, one can expect the screened funds of this study, even 

those with large and relatively diverse holdings, to bear more unsystematic risk than their regular 

counterparts, as observed.  

 

The estimates of the alphas, clearly indicate that the norms-based screened funds are 

underperforming the regular funds. This finding is neither consistent or aligned with previous 

research, as the opinions differ. Friede et al. (2015) do however conclude with their meta study, that 

a majority of the portfolio based studies have found neutral relationship between ESG concerns 

and financial performance. A majority of previous researchers have however not differentiated 

between SRI funds with different SRI approaches, but instead analysed SRI funds as a unified 

group. To compare the results of these previous studies, with the results regarding the norms-

based screened funds of this study, may not be flawless. Anyhow, as a majority of SRI funds 

historically have been negatively screened, it is fairly legit to compare these results with the 
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findings of this study.  The authors of this study only identified one study that had analysed norms-

based screening exclusively, namely Capelle-Blanchard & Monjon (2010). They found no significant 

difference in the performance between norms-based screened and conventional funds.  

 

The method of this study is very different from the one usually applied in the literature, as the 

regular funds of this study are compared with perfectly matched synthetic SRI funds funds, which 

moreover have the same portfolio managers as the screened funds. Previous studies that have 

compared the performance of a conventional index with an ethical version of the same index, are 

thus among the most comparable studies. In chapter 2, ten index based studies are presented; 

among these, only one study found the SRI index to significantly underperform the conventional 

study, as in line with the result of this study. 

 

The regressions of the long-short portfolios, evaluate the strategy of going long a screened fund, 

while shorting its regular version. For the long period, all of these portfolios generated significantly 

negative alphas. It is tempting to interpret this as that all of the regular funds performed better 

than their screened versions, as in line with the other results. A negative alpha does however only 

state that the long-short strategy does not deliver any excess return above the risk exposures, 

which may be the case even if the long side (screened fund) is outperformed by the short side 

(regular fund). If the alphas were to be positive, it could however with high certainty been 

interpreted as an over performance of the screened funds. The negative alphas of the long-short 

portfolios, are thus implying that the screened funds are not over performing the regular funds, 

which is in line with the other results. All of the results from the long period analysis, are thus 

strongly indicating that the norms-based screened funds are underperforming the regular funds. 

 

Short period sample  

The average monthly excess return (unadjusted) for both the screened and regular funds, are more 

than twice as high during the short period than the long. This is not surprising as the long period 

captures the financial crisis of 2007-2008. Furthermore, the short period sample displays lower 
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volatilities, which is expected for smaller samples. What is surprising however, is that the 

unadjusted returns of the screened funds, are outperforming their regular counterparts in 26 out of 

30 cases. During the long period, the two types of funds did equally good on average with respect 

to the unadjusted returns. Nonetheless, what differentiated them was the volatility, which was 

higher for a large majority of the screened funds, leading to lower Sharpe ratios for the screened 

funds.  During the short period the screened funds also display higher volatilities than the regular 

funds. However, the Sharpe ratios of the screened funds are in 21 out of 30 cases higher than the 

ratios of the regular funds, due to the superior returns of the screened funds. This finding is aligned 

with the stakeholder theory, claiming that social awareness within companies leads to higher 

financial returns.  

 

After having adjusted the returns for various risk exposures, the abnormal returns (𝛼) estimated 

from the short period sample, are not clearly indicating that the norms-based screened funds are 

outperforming the regular funds. On fund level, a significant comparison is only possible for 5 of 

the 30 funds, for which 3 are indicating a superior performance of the screened fund. A weak 

evidence for a superior performance of the screened funds, is also found when testing the long-

short portfolios. A small majority of both the insignificant and significant alphas, are positive, which 

indicates that a majority of the screened funds are outperforming their regular counterparts. When 

tested on group level, both the alpha for the screened funds and for the regular funds are 

insignificant; yet the alpha of the screened funds is 0.0005 percentage points (0.006 annualized) 

lower than for the regular funds.  

 

The reason for the few significant results, may indicate that the performances of the screened and 

regular portfolios are aligned on average. However, the relatively small sample is assumingly also 

a reason for the few significant results. The long period includes 144 observations, while the short 

period only includes 36. To make a type II error in regression analysis refers to incorrectly failing to 

reject the null-hypothesis. Since the probability of making type II errors is increasing, as the sample 

size decreases (Dougherty, 2011), it is reasonable to believe that the sample size of the short period 

is affecting the significance level of the tests. 
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In despite of weak evidence of a superior performance of the screened funds, the authors conclude 

based on the data of the short period, that norms-based screening has no significant impact on the 

performance of mutual funds. Capelle-Blanchard & Monjon (2010) came to the same conclusion 

when investigating the impact of norms-based screening.  

 

  Analysis of factor loadings for Norms-based screened funds 

Both the long and short period sample, significantly estimate a large majority of the screened funds 

to have higher 𝛽𝑀 and higher 𝛽𝑀𝑂𝑀 than their regular counterparts. Furthermore, the long period 

regressions also find strong evidence for that the screened funds are attributed with relatively 

higher 𝛽𝑆𝑀𝐵 and  𝛽𝐻𝑀𝐿.  Consequently, the long period data indicate that the screened funds are 

more exposed to market, value, size and momentum risk, further implying that a majority of the 

norms-based screened funds percent wise has more small than large cap stocks, more value than 

growth stocks and more recent winners than losers in their holdings, compared with the regular 

funds. Potential reasons for the high factor loadings of the screened funds, will in the following 

sections be discussed. The sections covering the  𝛽𝑀 and 𝛽𝑀𝑂𝑀 are applicable on the results of both 

the long and short period, while the sections covering the value (𝛽𝐻𝑀𝐿) and size (𝛽𝑆𝑀𝐵) exposures 

are only applicable for the results of the long-period data.  

 

Table 8.1.: Interpretation Carhart four-factor loadings 

  Low β- value High β- value 

β 
Market Low tendency to follow market High tendency to follow market 

β SMB Large-cap oriented Small-cap oriented 

β HML Growth stock oriented Value stocks oriented 

β MOM Loser-stocks oriented Winner-stocks oriented 
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8.1.1.1 Market exposure (𝛽𝑀) 

 Most previous studies have as opposed to this study concluded that SRI funds are less exposed to 

systematic risk (lower 𝛽𝑀) than conventional funds (e.g. Bauer et al., 2005; Humphrey & Lee, 2011; 

Renneboog et al., 2008; Gregory & Whittaker, 2007; Lee et al.,2010). However, most of these 

studies present the same plausible explanation for why the SRI funds are less exposed; an 

explanation that also supports the opposing finding of this study. The explanation presented is that 

SRI fund managers deliberately choose low 𝛽𝑀 stocks in an attempt to offset an increase in 

unsystematic risk, following the limited investment universes. This explanation thus assumes that 

either the fund managers believe in the reasoning of modern portfolio theory, or that the fund 

managers protect themselves from potential criticism from investors who believe in it. What 

differentiate this study from the previous, is that the fund managers behind the screened funds, 

are conventional fund managers. By holding fund management constant, differences observed 

between funds are fully attributed to firm level differences. To explain the relatively high 

systematic risk of the screened funds through preferences of the fund manager, is thus not 

possible. 

 

Since the behaviour of the fund manager has no effect on the relatively high market exposure of 

the screened funds, the betas must be explained by characteristics of the excluded holdings or the 

remaining holdings within the screened funds. The explanation for this is potentially that many of 

the excluded companies have low market betas. By excluding companies with low market betas, 

the overall portfolio beta is inevitably increased. Humphrey & Lee (2011) argue that one of the most 

heavily excluded groups by SRI funds is companies connected to natural resources, due to 

environmental impacts. If resource stocks were to have low betas, the proposed explanation 

behind the screened portfolios’ high 𝛽𝑀, would thus be supported. According to industry betas 

presented by Hong & Kacperczyk (2009) this is the case. The market betas of the four industries 

gold, coal, oil and mines, is reported 0.65, 0.79, 0.86 and 0.93 respectively. Since the study of 

Humphrey & Lee (2011) relies on exclusionary screening, it may not be certain that companies 

connected to natural resources also is overrepresented on the norms-based exclusion lists of this 

study. Nevertheless, this is shown to be the case. Figure 8.1 on the next page shows the industry 

distribution of the companies found on the exclusion list provided by NGPF-G, at the end of year 
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2016. It could be assumed that this distribution is the approximate across all periods, and further 

for all lists, given that the NGPF-G follows the same international standards as Pensam and AP7, 

while also screening for tobacco. Furthermore, the number of companies presented on the lists, 

have increased for every year, thus making the last list a good proxy for the entire sample. The low 

beta sectors “Oil, Gas & Consumable Fuels” and “Metals & Mining”, cover together 22 percent of 

the companies, thus explaining the relatively high 𝛽𝑀of the norms-based screened portfolios.  

 

Figure 8.1: Industry distribution of companies found on the exclusion list of NGPF-G at end-

of-year 2016 

 

*Global Industry Classification Standard 

What might be more explanatory, is that 37 percent of the companies are within any of the three 

utility sectors: multi-utilities, electric utilities, independent power and renewables. The utility 

sector is often described as a low beta sector, as the demand for utilities is assumed to be fairly 

constant across business cycles (Putnam Investments, 2016). Hong & Kacperczyk (2009) estimate 

the utility industry beta to be 0.8 estimated on the years between 1926 and 2006. The likely reason 

for why many utility companies tend to act against international standards, is that many are 

connected to coal-based activities; a connection seen when researching the excluded companies. 
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What is further noticeable from figure 8.1, is the weights of the “aerospace and defence” and 

“tobacco” sectors. Interestingly, Hong & Kacperczyk (2009) estimate the market beta of the “gun” 

industry to be 0.84, while the tobacco industry is given a market beta of 0.63. The authors of this 

study consequently conclude that the reason behind the high 𝛽𝑀 of the norms-based screened 

funds, is the presumably low betas of the excluded companies, found within low beta industry 

sectors.  

 

8.1.1.2 Size exposure (𝛽𝑆𝑀𝐵) 

All of the significant 𝛽𝑆𝑀𝐵 among the regular and norms-based screened funds are negative, with 

the exception of one fund pair. This indicate that a large majority of both the regular and screened 

funds, have a tilt towards large-cap stocks. This is not surprising, as one of the criteria behind the 

choice of the regular funds, was that it could not have a small-cap focus. What is interesting 

however, is that the screened funds have a higher exposure to the size factor; meaning that the 

screened funds are slightly less tilted towards large-cap stocks than the regular funds. This finding 

is in line with previous research, as most researchers have concluded that SRI funds have a larger 

exposure to small-cap stocks than conventional funds (Gregory et al., 1997; Bauer et al., 2005; 

Miglietta, 2005; Gregory & Whittaker, 2007; Renneboog, 2008; Humphrey & Lee, 2011).  

 

In the search of a plausible explanation behind the size exposure of the screened funds, one must 

only consider explanations unrelated to the fund managers’ decisions. As the screened portfolios 

have relatively more small-cap stocks in their holdings than the regular funds, the large-cap ratio 

among the excluded companies must have exceeded the ratio of large-cap within the regular funds. 

One could potentially connect this to the industry reasoning in the previous section, that many of 

the companies found on the exclusion lists belong to industries with mainly large-cap stocks. 

Miglietta (2005) supports this by stating that the companies found within unethical sectors, often 

are large corporations; furthermore, Humphrey & Lee (2011) claim natural resource corporations 

to be large-cap on average, an industry highly present on the exclusion lists. Another highly 

represented industry, is the utility sector. The utility industry is well known for having high entry 

barriers, and high infrastructure costs, thus leading to economies of scale; cost advantages that 
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enterprises obtain due to size. It is therefore realistic to believe, that many of the excluded utility 

companies are larger than most of the holdings within the regular funds. Consequently, a 

reasonable suggestion for why the screened funds tend to be less exposed to large-cap stocks, is 

depending on the large-cap characteristics of the excluded companies. This suggestion goes hand-

in-hand with the previous section’s explanation for the high market betas, as small-cap stocks on 

average have higher market betas (Lee et al., 2011).  

 

8.1.1.3 Value exposure (𝛽𝐻𝑀𝐿) 

All of the 𝛽𝐻𝑀𝐿  estimates from both the group level and fund level tests, are positive, with the 

exception of one fund pair. This strongly indicates that both the screened and regular funds 

generally have a bias towards value stocks, which are stocks with a high book-to-market values. 

Anyhow, the the screened funds showed to be even more value oriented. The existing literature 

delivers mixed opinions regarding the effect screening has on a fund’s value risk. One group of 

literatures is opposing the findings of this study (Bauer et al., 2005; Gregory & Whittaker, 2007; 

Humphrey & Lee, 2011), while another is supporting it (Greczy et al., 2005; Miglietta, 2005; 

Renneboog et al., 2008). Furthermore, most studies made on index level belongs to the opposing 

group, as a majority concluded the SRI indices to have lower  𝛽𝐻𝑀𝐿  than the conventional indices 

(e.g. Garz et al., 2002; Statman, 2006). 

 

Within the opposing group, Bauer et al. (2005) support their finding by saying that stocks from 

traditional value industries, such as chemical and energy, often are excluded as they have a high 

environmental risk; a feature that inevitably leads to a growth stock orientation within the SRI 

funds. Similarly, Humphrey & Lee (2011) mention the heavily screened resource industry, which 

mainly consists of value orientated stocks. Since all of these industries showed to be highly 

represented on the exclusion list, the high 𝛽𝐻𝑀𝐿  finding of this study is surprising.  

 

When turning to the other group, by which the findings of this study is aligned, other explanations 

are presented, however still industry based. Miglietta (2005) argues that many of the companies 

operating within the defence industry, are high-tech companies contributing with software and 
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advanced components. Since many high-tech companies are considered growth stocks, an 

exclusion of these naturally leads to a portfolio more exposed to value stocks. The authors of this 

study find this reasoning doubtful; however, no further potential explanation is find in previous 

research for why SRI funds would be more tilted towards value stocks than conventional fund.  

 

As large-cap stocks on average are value stocks, it is surprising that the screened funds on average 

have higher 𝛽𝑆𝑀𝐵 (less large-cap oriented) but also higher 𝛽𝐻𝑀𝐿  (more value oriented) than the 

conventional funds. This contradiction is also find within the results presented by Miglietta (2005). 

What makes the finding further puzzling, is the large portion of utility stocks observed on the 

exclusion lists. The utility industry is well known for having high entry barriers, being heavily 

regulated and large up-front costs; features keeping new entrants away, and limit growth 

prospects for active companies. Utility stocks are consequently regarded as value stocks by 

investor. An exclusion of these from the regular funds, would thus lead to a screened portfolio tilted 

towards growth stocks, not value stocks, as proposed by the data. Without further analysis, this 

paper concludes that the relatively high 𝛽𝐻𝑀𝐿  of the norms-based screened funds, are statistically 

but not theoretically supported.   

 

8.1.1.4 Momentum exposure (𝛽𝑀𝑂𝑀) 

Both the screened and regular funds are in general attributed with negative momentum betas, 

indicating that all funds tend to hold more recent losers than winners in their holdings. All of the 

significantly comparable funds, during both the long and short period, are however showing that 

the screened funds are more exposed to the momentum factor, than what the regular funds are. 

This implies that the screened funds have a higher ratio of recent winners among their holdings 

than what the regular funds have; a finding that is in line with previous research (Gregory & 

Whittaker, 2008; Lee et al., 2010). The underlying reason for the funds’ different exposures to the 

MOM factor, should rely in the trend-following properties of the excluded holdings. A first indirect 

explanation relies in a finding by Hong et al. (2000). They, among others, find evidence for that the 

momentum effect is more pronounced for small firms than for large firms. As the screened funds 

are proved to have a larger bias towards small-cap stocks than the regular funds, a higher 𝛽𝑀𝑂𝑀 
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thus comes naturally. A more direct explanation could potentially be found by analysing the trend 

properties of the highly excluded industries. Moskowitz & Grinblatt (1999) conclude in their paper 

“Do industries explain momentum?”, that much of the individual stock momentum is explained by 

a momentum effect in the industry to which the stock belongs. Based on this, it is not unreasonable 

to assume that the most represented industries on the exclusion lists, on average experienced a 

low momentum effect during the sample period.   

 

An additional, but theoretical, explanation for the relatively high momentum exposures of the 

screened funds, can be theorised through the stakeholder theory. According to stakeholder theory, 

companies that are not engaged in social agendas, are not maximizing the potential of their future 

financial performance. Companies that are opposing international standards, could thus be 

penalized, by not reaching their full financial potential in the future. A company that is opposing an 

international standard at time 0, might be excluded from the regular funds of this study at time 1. 

Between time 0 and 1, the company is underperforming according to stakeholder theory, as it is 

being punished for its action. Consequently, the regular funds are holding a lower ratio of recent 

winners among their holdings at time 1, than what the screened funds do. This explanation is 

however highly theoretical, and fairly contradictive as the screened fund significantly 

underperformed during the long-period sample. It may however explain, why the loadings of the 

momentum factor were significant higher for the screened than the regular funds during the short 

period, during which weak evidence was found for that the screened funds are overperforming the 

regular funds. 

 

  Partial conclusion: Norms-based screened funds 

This study finds strong evidence for that the norms-based screened funds are underperforming the 

regular funds, based on the data of the long period, 2005-2016. For the shorter period, 2014-2016, 

there is weak evidence for that the norms-based screened funds are outperforming their regular 

counterparts. Due to the few significant results, the authors do however choose to conclude that 

no significant difference in the abnormal returns can be identified based on the short period. 
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Furthermore, both the long and short period analysis estimate that the screened funds are more 

exposed to market and momentum risk (higher  𝛽𝑀 and 𝛽𝑀𝑂𝑀), than the regular funds. For the long-

period, the screened funds also showed to be more exposed that the regular funds, to value and 

size risk (higher 𝛽𝑆𝑀𝐵 and 𝛽𝐻𝑀𝐿).  

 

 ESG-tilted funds vs. Replicated regular funds 

The ESG-tilted funds are only analysed for the short period, ranging from January 2014 to 

December 2016. In line with the returns of the norms-based screened funds during the short period, 

a majority of the ESG-tilted funds are showing higher unadjusted returns than their regular 

counterparts. This is however only true for 17 out of 30 fund pairs, which is not a convincing ratio, 

compared with 26 out of 30 that was observed for the norms-based screened funds during the same 

period. As for the screened funds during the short period, the ESG-tilted funds have higher volatility 

in their returns and higher Sharpe ratios than their regular counterparts; however, this is only true 

for a small majority. The fact that 60 percent of the ESG-tilted funds, and 70 percent of the norms-

based screened funds, show higher Sharpe ratios than their regular counterparts, may be an 

indication of norms-based screening being the superior SRI approach of the two.  

 

When tested on group level, the one-factor model significantly estimates the ESG-tilted funds to 

slightly outperform the regular funds, with a 0.005 percentage points (0.06 annualized) higher 

monthly abnormal return (𝛼). The Carhart four-factor model, though insignificantly, also estimates 

a higher alpha for the ESG-tilted funds. When tested on fund level, both the one-factor and four-

factor model differently conclude that a small majority of the ESG-tilted funds are 

underperforming the regular funds; a conclusion based on few significant results. When all alphas 

are considered, in despite of their significance level, a small majority of the ESG-tilted funds are 

still underperforming. Likewise, when analysing the long short-portfolios, slightly less than 50 

percent of the portfolios are generating positive alphas, while very few estimates are significant. In 

determining whether ESG-tilting has an impact on the performance of mutual funds, the authors 

find the fund level tests to be more reliable than the group level test. The fund level tests show 

weak evidence for that the tilted funds are underperforming; anyhow, as the evidence are so weak, 
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the authors of this study chose to conclude that no significant difference is found between the 

performance of the ESG-tilted funds and the regular funds.  

The weak evidence for that the tilted funds are underperforming, are theoretically supported by 

the “first school of thoughts”, arguing that SRI creates cost. Among the two presented theories 

connected to this school, the classical theory and the modern portfolio theory (MPT), it is only the 

classical theory that is applicable on the ESG tilted funds. According to MPT, the risk-adjusted 

returns of the screened funds, should be lower due to less diversification and hence more 

unsystematic risk. In contrast to the norms-based screened funds, the ESG-tilted funds are nearly 

as diversified as their regular counterparts as no holdings are excluded. Therefore, the MPT does 

not provide any support for why ESG-tilted funds should perform worse, which however the 

classical theory does. The idea underlying the classical theory, is that it is costly for companies to 

engage in ESG practices, which results in less profits, and smaller returns for the investors. 

Consequently, the classical theory supports the weak evidence of the underperformance of the 

ESG-tilted funds.  

 

The weak evidence for an underperformance is however not in line with stakeholder theory, which 

theoretically propose that the ESG-tilted funds should outperform the regular funds. Stakeholder 

theory is based on the idea that companies that manage to take all individuals it impacts into 

account, not just the shareholders, will be rewarded with high financial returns. The ESG scores 

provided by Sustainalytics should manage to capture this behavior, as the scores are dependent on 

for example a company’s relation to its environment, community and employees. A high concern 

for one’s stakeholders, should thus be reflected in a high ESG score. Consequently, the results of 

this study is opposing the propositions of the stakeholder theory, as no certain difference in 

performance could be identified between the ESG-tilted and replicated regular funds. 

 

As previously explained, a majority of previous researchers have not differentiated between SRI 

funds with different SRI approaches, but instead analysed SRI funds as a unified group. The ESG 

integration approach, as used on the ESG-tilted funds, is highly different from the traditional 

exclusionary approaches. To the knowledge of the authors, no studies have compared ESG-tilted 
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funds with conventional fund. Several studies have however applied it on constructed portfolios, or 

analysed indices that are based on ESG integration. Both Derwall et al. (2005) and Kempf & Osthoff 

(2007) compare the performance of a constructed best-in-class portfolio, with a constructed worst-

in-class portfolio. None of the studies identifies a significant difference in the performance of the 

two portfolios; results that are aligned with the ESG-tilted and replicated regular funds of this 

study.  Furthermore, both studies analyse a long-short portfolio, in which the investor go long the 

best-in-class, and short the worst-in-class. For this strategy both studies estimate significantly 

positive alphas, implying an over-performance of the best-in-class portfolio. This study differently 

found weak evidence for that the ESG-tilted funds underperform the regular funds. The results 

should however not be extensively compared, as Derwall et al. and Kempf & Osthoff compare two 

extreme funds, which is not the case in this study. Three studies which findings are more 

comparable with the findings of this study, are Statman (2006), Ortaz (2013) and BinMafouz & 

Kabir Hassan (2013). All of these analyse the differences in performance between a conventional 

index, and a best-in-class ESG integrated version of the index. None of these studies estimate a 

significant difference in the performance of the indices, findings that are aligned with the non-

significant differences found between the ESG-tilted and regular funds of this study.   

 

Studies that examine the relationship between CSR and corporate financial performance (CFP), 

outside the field of portfolio management, shed a lot of light on the findings of this study. Due to 

the immense number of studies conducted on the subject, a meta study conducted by Orlitzky et 

al. (2003) is one of the most interesting and useful studies in the field. Their over-all conclusion, is 

that there is a positive relation between CSR and CFP. Most of the studies included in the meta-

analysis, are however considering accounting-based measures of financial performance, and not 

market-based as this study. Interestingly, Orlitzky et al. (2003) conclude that CSP is more highly 

correlated with accounting-based measures of performance, than market based. This could thus 

indicate, that the high ESG scores rewarded to some companies, is not fully rewarded by the 

market. Studies have however seen a reward to some extent; a feature that is not visible for the 

ESG-tilted funds of this study, as no significant difference in returns is found between the ESG-

tilted and regular funds.  
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  Analysis of factor loadings for ESG-tilted funds 

The Carhart four-factor model estimates two out of the four factor loadings to be significantly 

higher for the ESG-tilted portfolios than for the replicated regular funds; that is 𝛽𝑀 and 𝛽𝑀𝑂𝑀. 

Regarding 𝛽𝑆𝑀𝐵, a majority of the significantly comparable funds (12/19), estimate the ESG-tilted 

funds to be more exposed to the size factor, than their regular counterparts. When considering all 

the results, both insignificant and significant, the opposite is however concluded. Similarly, the 

group level test concludes the ESG-tilted funds to have a significantly lower 𝛽𝑆𝑀𝐵 on average. 

Based on the two-edged results, this study chose to conclude that no certain difference in 𝛽𝑆𝑀𝐵 can 

be identified between the ESG-tilted and replicated regular fundsas for the for 𝛽𝐻𝑀𝐿. 

 

Based on the short period data, the 𝛽𝑀 and 𝛽𝑀𝑂𝑀 were similarly the only factor loadings that were 

significantly different between the norms-based screened and regular funds. The factor loading 

analysis for the screened funds, can however not be applied on the ESG-tilted funds in general, as 

that analysis mainly focused on industry characteristics, which is not applicable on the ESG-tilted 

funds, as they are created through best-in-class screening. Consequently, the following two 

sections will discuss potential reasons for why the ESG-tilted funds are attributed with higher 𝛽𝑀 

and 𝛽𝑀𝑂𝑀 than their regular counterparts. 

 

8.2.1.1 Market exposure (𝛽𝑀) 

As previously explained, the findings of the analysis on the ESG-tilted funds, are not very 

comparable with many previous studies, as few have considered ESG integrated strategies 

exclusively. Previously in this chapter, three studies that are fairly comparable were however 

presented: Statman (2006), Ortas (2013) and BinMafouz & Kabir Hassan (2013). Ortas significantly 

estimate the SRI index to be less exposed to the market factor than the conventional index, while 

Statman and BinMafouz & Kabir Hassan conclude the opposite, in line with this study.  

 

The relatively high market betas of the norms-based screened funds, were explained by the low 

betas of industries overrepresented on the exclusion lists. The betas of the ESG-tilted funds, can 
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however not be explained within this framework. The ESG scores used for the ESG-tilted funds, are 

best-in-class based, and therefore should no low-beta industry be overrepresented among the low-

score companies. Consequently, there must be another explanation for why the ESG-tilted funds 

on average have higher 𝛽𝑀 than the regular funds. The direct explanation, is that companies with 

high ESG scores, on average seem to have higher betas, than the companies with low ESG scores. 

When the regular fund then is tilted towards high-rated companies, it is seemingly also tilted 

towards relatively higher beta stocks, making the overall beta of the portfolio, the ESG-tilted fund, 

higher in comparison with the regular un-tilted fund. The question that however remains is, why 

would high-rated companies have relatively higher betas? 

 

The ESG ratings rely on many different indicators, all connected to either preparedness, disclosure 

or performance, as shown in Figure 5.1. Due to the many different indicators, it is very difficult to 

identify the source of the increased systematic risk. To conclude this would call for a thorough 

analysis of the companies and their ESG ratings; something that is outside the scope of this paper. 

Previous research may however give an indication for what the source may be. Several studies have 

investigated the relationship between social disclosure and systematic risk, among which a 

majority have identified a negative relationship (e.g. McGuire et al., 1988; Roberts, 1992); thus not 

supporting the relationship found in this study, that companies with high ESG scores are more 

exposed to market risk. These studies have concluded that companies showing their social agendas 

publicly, in general are less exposed to market risk, than the companies that do not. As good 

disclosure practices are rewarded in the ESG rating system, the ESG-tilted funds should be exposed 

to less systematic risk according to this theory, if other indicators are kept constant. These findings 

are however based on data of a time when the landscape of CSR looked very different from what is 

does now, making it slightly inapplicable.  

 

Among more recent studies, many scholars have analysed the relationship between systematic risk 

and CSR practices in broad. They do however come to the same conclusion as the previous 

mentioned studies, by concluding that CSR activities decrease firms’ systematic risks (e.g. 

Sharfman & Fernando, 2005; Salama et al, 2009; Jo & Na, 2012; Oikonomou et al., 2012). 
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Furthermore, Orlitzky & Benjamin (2001) present a meta study covering studies investigating the 

relationship between CSR practices and firm risks, between the years 1976 to 1997. Through a 

meta-analysis, they conclude CSR practices to be highly negatively correlated with market risk. The 

proxy used for CSR activities is very different in different studies. However, it is easy to argue that 

a high ESG score is a good proxy for a company’s CSR commitment. Consequently, all of the 

previous literature on the topic, known to the authors, are opposing the relatively high market 

exposure of the ESG-tilted funds in this study.   

 

8.2.1.2 Momentum exposure (𝛽𝑀𝑂𝑀) 

The second factor loading that is significantly higher for the ESG-tilted funds than the replicated 

regular funds, is 𝛽𝑀𝑂𝑀. This finding is in contrast to other studies that have investigated the impact 

of ESG integration or best-in-class selecting. Garz et al. (2002) and Derwall et al. (2005) estimate 

high ESG ranked companies to have lower 𝛽𝑀𝑂𝑀 than low ranked companies, while Brammer et al. 

(2006) and Kempf & Osthoff (2007) found no significant difference in the exposures. The norms-

based screened funds also showed to be more exposed to the momentum factor than their regular 

counterparts. A potential reason for this was theorized through stakeholder theory. When applying 

this idea on the ESG-tilted funds, the reasoning is that companies with low concerns for ESG issues, 

thus with low ESG scores, are performing worse than companies with high ESG scores; therefore, 

the ESG- tilted funds will have a higher ratio of recent winners among their holdings, than what the 

regular funds do. As for the norms-based screened funds, it is doubtful to apply the stakeholder 

theory on the ESG tilted funds, as this theory further implies that the ESG tilted funds should 

perform better than the regular funds, which this study did not find them to do.  

 

  Partial conclusion: ESG-tilted funds  

By comparing the individual ESG-tilted funds with their regular counterparts, this study finds weak 

evidence for that the ESG-tilted funds are underperforming the regular funds. Anyhow, since this 

evidence is supported by a very small majority of the fund pairs, the authors choose to conclude 

that no significant difference in the abnormal returns can be identified between the ESG-tilted and 
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regular funds. Significant differences are however found among the risk exposures, from which the 

authors can conclude that the ESG-tilted funds are more exposed to market and momentum risk 

than the regular funds.  
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 Conclusion 
 

The aim of this study has been to conclude whether fund managers improve or worsen the 

performance of their funds, by incorporating ESG aspects into their investment processes. In order 

investigate this, the impact of two explicit SRI approaches was chosen to be studied, as expressed 

in the research questions of this paper:  

(1) How does norms-based screening impact the financial performance of mutual funds? 

(2)  How does best-in-class ESG-integration impact the financial performance of mutual funds? 

 

Norms-based screening was significantly proven to have a negative impact on the financial 

performance of mutual funds, as measured over a 12-year long period, by Carhart four-factor 

alphas. The lower alphas of the screened funds, were explained by higher 𝛽𝑀, 𝛽𝑆𝑀𝐵, 𝛽𝐻𝑀𝐿  and 

𝛽𝑀𝑂𝑀, as no difference was found in the unadjusted returns. When only the returns from the last 

three years (2014-2016) were to be analysed, the norms-based screening showed to have another 

impact. Based on these results no significant difference in the performance (𝛼) could be identified 

between the norms-based screened and regular funds. The aligned alphas, were explained by the 

screened funds higher unadjusted returns and higher 𝛽𝑀 and 𝛽𝑀𝑂𝑀; elements thus summing each 

other out. If any impact of norms-based screening however was to be determined based on the 

short period, it would have been positive, as weak evidence was found for this. The comparision 

analysis between the norms-based screened and the regular funds, consequently indicate that it 

reasonable to believe that the financial impact of norms-based screening, has changed during the 

lasts years. 

 

The second research question was stated as to investigate the impact of applying ESG-integration 

on funds. No significant difference in the performance (𝛼) could be identified between the ESG-

tilted and regular funds. This was mathematically justified by slightly higher unadjusted returns, 

and higher risk-exposures (𝛽𝑀 and 𝛽𝑀𝑂𝑀)  for the ESG-tilted funds. Weak evidence was however 

found for that the ESG-tilted funds are underperforming the regular funds. 
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The conclusion of this paper, is subsequently that fund managers historically have worsen the 

performance of their funds, by incorporating ESG aspects into their investment processes, through 

norms-based screening. Anyhow, based on the data of the last recent years, no significant financial 

impact is find to follow the incorporation of norms-based screening or best-in-class ESG-

integration. The findings of this thesis thus indicate that there are reasons for fund managers that 

previously have not considered ESG aspects in their analysis, to now join the SRI movement. In 

conclusion, if the authors of this study were to recommend which SRI approach to apply, it would 

have been norms-based screening, as weak evidence was found for that this incorporation improve 

the performance of the mutual fund, while the opposite was weakly concluded for the best-in-class 

ESG-integration approach.  
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 Appendix A 

Exclusion lists for the period 2004-2015, end-of-year (PenSam’s exclusion lists are not included as the lists are only allowed 

for research purposes, and not to be published.) 

 

 2004  2005 

Company Source Company Source 

BASF AP7 AIRBUS GROUP FINANCE BV NGPF-G 

BHP BILLITON AP7 AIRBUS SE NGPF-G 

CHEVRON TEXACO AP7 AMERADA HESS AP7 

COCA COLA AP7 BAE SYSTEMS PLC NGPF-G 

DUPONT AP7 BASF AP7 

ENCANA AP7 BAYER AP7 

HYUNDAI MOTOR & KIA MOTORS AP7 BHP BILLITON AP7 

JAYA TIASA HOLDINGS AP7 BOEING CO/THE NGPF-G 

MARRIOTT AP7 CACI INTERNATIONAL AP7 

OCCIDENTAL PETROLEUM AP7 CATHAY PACIFIC AP7 

PETROBRAS AP7 CHEVRON TEXACO AP7 

REPSOL AP7 COCA COLA AP7 

SANYO ELECTRIC AP7 DUPONT AP7 

SAS AP7 ENCANA AP7 

SINGAPORE TECHNOLOGIES ENGINEERING AP7 EXXON MOBILE AP7 

UNILEVER & HINDUSTAN LEVER AP7 GENERAL DYNAMICS CORP NGPF-G 

WAL-MART STORES AP7 HONEYWELL INTERNATIONAL INC NGPF-G 

  HYUNDAI MOTOR & KIA MOTORS AP7 

  Kerr-McGee Corp. NGPF-G 

  L3 Communications Holdings, inc. NGPF-G 

  LEONARDO SPA NGPF-G 

  LOCKHEED MARTIN CORP NGPF-G 

  MARATHON OIL AP7 

  MARRIOTT AP7 

  NORTHROP GRUMMAN CORP NGPF-G 

  OCCIDENTAL PETROLEUM AP7 

  ORBITAL ATK INC NGPF-G 

  PEPSI AP7 

  RAYTHEON COMPANY NGPF-G 

  REPSOL AP7 

  SAFRAN SA NGPF-G 

  SANYO ELECTRIC AP7 

  SAS AP7 

  SINGAPORE TECH ENGINEERING NGPF-G 

  SINGAPORE TECHNOLOGIES ENGINEERING 
AP7, NGPF-
G 

  Thales S.A. NGPF-G 

  TITAN AP7 

  TOTAL AP7 

  UNILEVER & HINDUSTAN LEVER AP7 

  United Technologies Corp. NGPF-G 

  UNOCAL AP7 

    WAL-MART STORES AP7 
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 2006  2007 

Company Source Company Source 

AIRBUS GROUP FINANCE BV NGPF-G AES CORPORATION  AP7 

AIRBUS SE NGPF-G AIRBUS GROUP FINANCE BV NGPF-G 

ALLIANT TECHSYSTEMS AP7 AIRBUS SE NGPF-G 

AMERADA HESS AP7 ALLIANT TECHSYSTEMS AP7 

ANVIL MINING AP7 ANVIL MINING AP7 

AWB AP7 AWB AP7 

BAE SYSTEMS PLC NGPF-G BAE SYSTEMS PLC NGPF-G 

BAYER AP7 BAYER AP7 

BHP BILLITON AP7 BHP BILLITON AP7 

BILFINGER BERGER ag AP7 BILFINGER BERGER ag AP7 

BOEING CO/THE NGPF-G BOEING CO/THE NGPF-G 

CHEVRON CORPORATION AP7 BRIDGESTONE CORPORATION AP7 

EXXON MOBILE AP7 CHEVRON CORPORATION AP7 

FREEPORT-MCMORAN INC NGPF-G DATANG INTERNATIONAL POWER GENERATION AP7 

GENERAL DYNAMICS CORPORATION AP7,NGPF-G DONGFENG MOTOR GROUP AP7 

GROUP 4 SECURICOR AP7 DRD GOLD AP7,NGPF-G 

HALLIBURTON AP7 EXXON MOBILE AP7 

HONEYWELL INTERNATIONAL INC NGPF-G FREEPORT MCMORAN COPPER & GOLD AP7 

ING GROEP AP7 FREEPORT-MCMORAN INC NGPF-G 

L-3 COMMUNICATION CORPORATION AP7,NGPF-G GenCorp Inc. NGPF-G 

LEONARDO SPA NGPF-G GENERAL DYNAMICS CORP NGPF-G 

LOCKHEED MARTIN CORP NGPF-G GROUP 4 SECURICOR AP7 

MARATHON OIL AP7 HALLIBURTON AP7 

MARRIOTT AP7 HANWHA CORPORATION NGPF-G 

NORTHROP GRUMMAN CORP NGPF-G HESS AP7 

OCCIDENTAL PETROLEUM AP7 HONEYWELL INTERNATIONAL INC NGPF-G 

ORBITAL ATK INC NGPF-G HYUNDAI MOTOR AP7 

POONGSAN CORP NGPF-G L-3 COMMUNICATION CORPORATION AP7 

RAYTHEON COMPANY NGPF-G L3 Communications Holdings, inc. NGPF-G 

REPSOL AP7 LEONARDO SPA NGPF-G 

SAFRAN SA NGPF-G LOCKHEED MARTIN CORP NGPF-G 

SINGAPORE TECHNOLOGIES ENGINEERING AP7,NGPF-G MADRAS ALUMINIUM CO LTD NGPF-G 

TEXTRON AP7 MARATHON OIL AP7 

THALES AP7,NGPF-G NISSAN MOTOR AP7 

TOTAL AP7 NORTHROP GRUMMAN CORP NGPF-G 

TOYOTA MOTOR CORPORATION AP7 ORBITAL ATK INC NGPF-G 

United Technologies Corp. NGPF-G PETROCHINA AP7 

WALMART DE MEXICO SAB DE CV NGPF-G POONGSAN CORP NGPF-G 

WAL-MART STORES AP7,NGPF-G PTT EXPLORATION & PRODUCTION PUBLIC AP7 

HUADIAN POWER INTERNATIONAL CORP. LTD AP7 RAYTHEON COMPANY NGPF-G 

YAHOO! INC. AP7 SAFRAN SA NGPF-G 

  SERCO GROUP PLC NGPF-G 

  SINGAPORE TECHNOLOGIES ENGINEERING AP7,NGPF-G 

  SODEXHO AP7 

  STERLITE INDUSTRIES INDIA LT NGPF-G 

  TEXTRON AP7 

  THALES AP7,NGPF-G 

  TOYOTA MOTOR CORPORATION AP7 

  United Technologies Corp. NGPF-G 

  VEDANTA RESOURCES PLC NGPF-G 

  WALMART DE MEXICO SAB DE CV NGPF-G 

  WAL-MART STORES AP7,NGPF-G 

    YAHOO! INC. AP7 
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 2008  2009 

Company Source Company Source 

Aes Corporation AP7 GENERAL DYNAMICS CORP NGPF-G 

AIRBUS GROUP FINANCE BV NGPF-G AFRICA-ISRAEL INV LTD NGPF-G 

AIRBUS SE NGPF-G AIRBUS GROUP FINANCE BV NGPF-G 

Alliant Techsystems AP7 AIRBUS SE NGPF-G 

Alstom AP7 ALLIANCE ONE INTERNATIONAL NGPF-G 

AWB AP7 ALLIANT TECHSYSTEMS INC. AP7 

BAE SYSTEMS PLC AP7,NGPF-G ALSTROM AP7 

BARRICK GOLD CORP NGPF-G ALTRIA GROUP INC NGPF-G 

BHP Billiton AP7 AWB AP7 

Bilfinger Berger AP7 BAE SYSTEMS PLC AP7,NGPF-G 

BOEING CO/THE AP7,NGPF-G BARRICK GOLD CORP NGPF-G 

Bridgestone AP7 BHP BILLITON LIMITED AP7 

Chevron Corporation AP7 BILFINGER BERGER ag AP7 

Daewoo International AP7 BOEING CO/THE NGPF-G 

Daimler AG AP7 BRIDGESTONE CORPORATION AP7 

Datang International Power Generation AP7 BRITISH AMERICAN TOBACCO BHD NGPF-G 

DONGFENG MOTOR GRP CO LTD-H AP7,NGPF-G BRITISH AMERICAN TOBACCO PLC NGPF-G 

DRD Gold Ltd. NGPF-G CHEVRON CORPORATION AP7 

Duke Energy Corporation AP7 DAEWOO INTERNATIONAL CORPORATION AP7 

EADS AP7 DAIMLER AG AP7 

Exxon Mobile AP7 DATANG INTERNATIONAL POWER GENERATION AP7 

Finmeccanica AP7 DONGFENG MOTOR GROUP AP7,NGPF-G 

FREEPORT-MCMORAN INC NGPF-G DUKE ENERGY CORPORATION AP7 

GenCorp Inc. NGPF-G EADS N.V. AP7 

GENERAL DYNAMICS CORP AP7,NGPF-G ELBIT SYSTEMS LTD NGPF-G 

Goodrich AP7 FINMECCANICA AP7 

Groupo Ferrival AP7 GenCorp Inc. NGPF-G 

Hankook Tire Mfg CO AP7 GENERAL DYNAMICS CORPORATION AP7 

HANWHA CORPORATION AP7,NGPF-G GOODRICH CORPORATION AP7 

Hess Corporation AP7 GROUPO FERRIVAL AP7 

HONEYWELL INTERNATIONAL INC AP7,NGPF-G GUDANG GARAM TBK PT NGPF-G 

Huadian International Power AP7 HANKOOK TIRE CO., LTD. AP7 

Hyundai Motor AP7 HANWHA CORPORATION AP7,NGPF-G 

ICICI Bank Limited  AP7 HONEYWELL INTERNATIONAL INCORPORATION AP7,NGPF-G 

IHI AP7 HUADIAN POWER INTERNATIONAL CORP. LTD AP7 

Incitec Pivot AP7 ICICI BANK LIMITED AP7 

L3 Communications Holdings, inc. AP7,NGPF-G IMPERIAL BRANDS PLC NGPF-G 

LEONARDO SPA NGPF-G INCITEC PIVOT AP7 

LOCKHEED MARTIN CORP AP7,NGPF-G ITC LTD NGPF-G 

MADRAS ALUMINIUM CO LTD NGPF-G JAPAN TOBACCO INC NGPF-G 

Marathon Oil AP7 KT&G CORP NGPF-G 

McDermott International AP7 L-3 COMMUNICATION CORPORATION AP7,NGPF-G 

Monsanto AP7 LEONARDO SPA NGPF-G 

Nissan Motor AP7 LOCKHEED MARTIN CORPPORATION AP7,NGPF-G 

NORTHROP GRUMMAN CORP AP7,NGPF-G LORILLARD INC NGPF-G 

ORBITAL ATK INC NGPF-G MADRAS ALUMINIUM CO LTD NGPF-G 

Petrochina AP7 MCDERMOTT INTERNATIONAL AP7 

POONGSAN CORP AP7,NGPF-G MMC NORILSK NICKEL OJSC NGPF-G 

Potash Corp of Saskatchewan Inc AP7 MONSANTO AP7 

PTT Exploration and Production AP7 NISSAN MOTOR AP7 

RAYTHEON COMPANY AP7,NGPF-G NORTHROP GRUMMAN CORPORATION AP7,NGPF-G 

RIO TINTO LTD NGPF-G ORBITAL ATK INC NGPF-G 

RIO TINTO PLC NGPF-G PETROCHINA AP7 

Rolls-Royce Group AP7 PHILIP MORRIS CR AS NGPF-G 

SAFRAN SA AP7,NGPF-G PHILIP MORRIS INTERNATIONAL NGPF-G 

SERCO GROUP PLC NGPF-G POONGSAN CORPORATION AP7,NGPF-G 

SINGAPORE TECH ENGINEERING AP7,NGPF-G POTASH CORP OF SASKATCHEWAN AP7 
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Sodexho AP7 RAYTHEON COMPANY AP7,NGPF-G 

STERLITE INDUSTRIES INDIA LT NGPF-G REYNOLDS AMERICAN INC NGPF-G 

TEXTRON INC AP7,NGPF-G RIO TINTO LTD NGPF-G 

Thales S.A. AP7,NGPF-G RIO TINTO PLC NGPF-G 

Toshiba Corporation AP7 ROLLS-ROYCE GROUP AP7 

Toyota Motor AP7 SAFRAN GROUPE AP7,NGPF-G 

United Technologies Corp. NGPF-G SERCO GROUP PLC NGPF-G 

VEDANTA RESOURCES PLC AP7,NGPF-G SINGAPORE TECHNOLOGIES ENGINEERING AP7,NGPF-G 

WALMART DE MEXICO SAB DE CV NGPF-G SODEXHO AP7 

WAL-MART STORES INC AP7,NGPF-G SOUZA CRUZ SA NGPF-G 

Wesfarmers AP7 STERLITE INDUSTRIES INDIA LT NGPF-G 

Yahoo! AP7 SWEDISH MATCH AB NGPF-G 

  TEXTRON INC AP7,NGPF-G 

  THALES SA AP7 

  THE AES CORP. AP7 

  THE BOEING COMPANY AP7 

  TOSHIBA CORPORATION AP7 

  TOYOTA MOTOR CORPORATION AP7 

  UNIVERSAL CORP/VA NGPF-G 

  VECTOR GROUP LTD NGPF-G 

  VEDANTA RESOURCES PLC AP7,NGPF-G 

  WALMART DE MEXICO SAB DE CV NGPF-G 

  WAL-MART STORES AP7,NGPF-G 

  WESFARMERS AP7 

    YAHOO! INC. AP7 
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 2010  2011 

Company Source Company Source 

AES CORPORATION  AP7 AES CORPORATION AP7 

AIRBUS GROUP FINANCE BV NGPF-G AFRICA-ISRAEL INV LTD NGPF-G 

AIRBUS SE NGPF-G AIRBUS GROUP FINANCE BV NGPF-G 

ALLIANCE ONE INTERNATIONAL NGPF-G AIRBUS SE NGPF-G 

ALSTROM AP7 ALLIANCE ONE INTERNATIONAL NGPF-G 

ALTRIA GROUP INC NGPF-G ALSTOM AP7 

BAE SYSTEMS AP7,NGPF-G ALTRIA GROUP INC NGPF-G 

BARRICK GOLD CORP NGPF-G BABOCK INTERNATIONAL GROUP AP7 

BOEING CO/THE AP7,NGPF-G BAE SYSTEMS AP7,NGPF-G 

BRIDGESTONE CORPORATION AP7 BARRICK GOLD CORP NGPF-G 

BRITISH AMERICAN TOBACCO BHD NGPF-G BOEING CO/THE AP7,NGPF-G 

BRITISH AMERICAN TOBACCO PLC NGPF-G BRITISH AMERICAN TOBACCO BHD NGPF-G 

CHINA MENGNIU DAIRY AP7 BRITISH AMERICAN TOBACCO PLC NGPF-G 

CINTAS CORP AP7 CEMEX AP7 

CNOOC AP7 CINTAS CORP AP7 

DAEWOO INTERNATIONAL CORPORATION AP7 CNOOC AP7 

DAIMLER AG AP7 DAEWOO INTERNATIONAL AP7 

DANYA CEBUS LTD NGPF-G DAIMLER AG AP7 

DATANG INTERNATIONAL POWER GENERATION AP7 DANYA CEBUS LTD NGPF-G 

DONGFENG MOTOR GROUP AP7,NGPF-G DEUTSCHE TELECOM AP7 

DOOSAN AP7 DONGFENG MOTOR AP7,NGPF-G 

DUKE ENERGY CORPORATION AP7 DOOSAN AP7 

EADS AP7 DUKE ENERGY CORP AP7 

ECOPETROL AP7 EADS AP7 

ELBIT SYSTEMS LTD AP7,NGPF-G ECOPETROL AP7 

EUTELSAT COMMUNICATIONS AP7 ELBIT SYSTEMS LTD 
AP7, NGPF-
G 

FINMECCANICA AP7 EUTELSAT COMMUNICATIONS AP7 

FMC CORPORATION AP7 FINMECCANICA AP7 

FREEPORT-MCMORAN INC NGPF-G FMC CORP NGPF-G 

GenCorp Inc. NGPF-G FREEPORT-MCMORAN INC NGPF-G 

GENERAL DYNAMICS CORPORATION AP7,NGPF-G GenCorp Inc. NGPF-G 

GOODRICH CORPORATION AP7 GENERAL DYNAMICS CORP AP7,NGPF-G 

GUDANG GARAM TBK PT NGPF-G GOODRICH AP7 

HANKOOK TIRE AP7 GRUPO CARSO SAB DE CV-SER A1 NGPF-G 

HANWHA CORPORATION AP7,NGPF-G GUDANG GARAM TBK PT NGPF-G 

HONEYWELL INTERNATIONAL INC AP7,NGPF-G HANKOOK TIRE MFG CO AP7 

IMPERIAL BRANDS PLC NGPF-G HANWHA CORP AP7,NGPF-G 

INCITEC PIVOT AP7 HONEYWELL AP7 

ITC LTD NGPF-G HONEYWELL INTERNATIONAL INC NGPF-G 

ITT CORPORATION AP7 IMPERIAL BRANDS PLC NGPF-G 

JACOBS ENGINEERING GROUP AP7 INCITEC PIVOT AP7 

JAPAN TOBACCO INC NGPF-G ITC LTD NGPF-G 

KT&G CORP NGPF-G JACOBS ENGINEERING GROUP AP7 

L-3 COMMUNICATION CORPORATION AP7 JAPAN TOBACCO INC NGPF-G 

LEONARDO SPA NGPF-G KT&G CORP NGPF-G 

LINGUI DEVELOPMENTS BHD NGPF-G L-3 COMMUNICATIONS AP7 

LOCKHEED MARTIN CORP 
AP7, NGPF-
G LARSEN & TOUBRO AP7 

LORILLARD INC NGPF-G LEONARDO SPA NGPF-G 

LUKOIL AP7 LINGUI DEVELOPMENTS BHD NGPF-G 

MADRAS ALUMINIUM CO LTD NGPF-G LOCKHEAD MARTIN CORP AP7,NGPF-G 

MMC NORILSK NICKEL OJSC NGPF-G LORILLARD INC NGPF-G 

MONSANTO AP7 LUKOIL AP7 

MOSAIC COMPANY AP7 MADRAS ALUMINIUM CO LTD NGPF-G 

NISSAN MOTOR AP7 MMC NORILSK NICKEL OJSC NGPF-G 

NORTHROP GRUMMAN CORPORATION AP7,NGPF-G NISSAN MOTOR AP7 
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ORBITAL ATK INC NGPF-G NORTHROP GRUMMAN CORP AP7,NGPF-G 

PETROCHINA AP7 ORBITAL ATK INC NGPF-G 

PHILIP MORRIS CR AS NGPF-G PHILIP MORRIS CR AS NGPF-G 

PHILIP MORRIS INTERNATIONAL NGPF-G PHILIP MORRIS INTERNATIONAL NGPF-G 

POONGSAN CORP NGPF-G POONGSAN CORP NGPF-G 

POTASH CORP OF SASKATCHEWAN AP7 POTASH CORP OF SASKATCHEWAN AP7,NGPF-G 

RAYTHEON COMPANY AP7,NGPF-G RAYTHEON COMPANY AP7,NGPF-G 

REYNOLDS AMERICAN INC NGPF-G REYNOLDS AMERICAN INC NGPF-G 

RIO TINTO LTD NGPF-G RIO TINTO LTD NGPF-G 

RIO TINTO PLC NGPF-G RIO TINTO PLC NGPF-G 

ROLLS-ROYCE GROUP AP7 ROLLS-ROYCE GROUP AP7 

ROYAL DUTCH SHELL AP7 ROYAL DUTCH SHELL AP7 

SAFRAN GROUPE AP7,NGPF-G SAFRAN GROUPE AP7 

SAIC  AP7 SAFRAN SA NGPF-G 

SAMLING GLOBAL LTD NGPF-G SAIC AP7 

SERCO GROUP AP7,NGPF-G SAMLING GLOBAL LTD NGPF-G 

SHANGHAI INDUSTRIAL HLDG LTD NGPF-G SERCO GROUP PLC AP7,NGPF-G 

SINGAPORE TECHNOLOGIES ENGINEERING AP7,NGPF-G SHANGHAI INDUSTRIAL HLDG LTD NGPF-G 

SODEXHO AP7 SINGAPORE TECH ENGINEERING NGPF-G 

SOUZA CRUZ SA NGPF-G SINGAPORE TECHNOLOGIES AP7 

STERLITE INDUSTRIES INDIA LT 
AP7, NGPF-
G SOUZA CRUZ SA NGPF-G 

SWEDISH MATCH AB NGPF-G STERLITE INDUSTRIES INDIA LTD AP7,NGPF-G 

TEXTRON INC AP7,NGPF-G SWEDISH MATCH AB NGPF-G 

THALES AP7 TESCO AP7 

UNIVERSAL CORP/VA NGPF-G TEXTRON INC AP7,NGPF-G 

URS CORPORATION AP7 THALES AP7 

VECTOR GROUP LTD NGPF-G UNIVERSAL CORP/VA NGPF-G 

VEDANTA RESOURCES PLC NGPF-G URS CORPORATION AP7 

WALMART DE MEXICO SAB DE CV NGPF-G VECTOR GROUP LTD NGPF-G 

WAL-MART STORES AP7,NGPF-G VEDANTA RESOURCES PLC AP7,NGPF-G 

WESFARMERS AP7 WAL-MART AP7 

  WALMART DE MEXICO SAB DE CV NGPF-G 

    WESFARMERS AP7 
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 2012  2013 

Company Source Company Source 

AEROJET ROCKETDYNE HOLDINGS NGPF-G AEROJET ROCKETDYNE HOLDINGS NGPF-G 

AES CORPORATION AP7 AES CORPORATION AP7 

AFRICA-ISRAEL INV LTD NGPF-G AIRBUS SE NGPF-G 

AIRBUS SE NGPF-G ALLIANCE ONE INTERNATIONAL NGPF-G 

ALLIANCE ONE INTERNATIONAL NGPF-G ALTRIA GROUP INC NGPF-G 

ALSTOM  AP7 BABCOCK INTERNATIONAL GROUP AP7 

ALTRIA GROUP INC NGPF-G BAE SYSTEMS AP7 

BABCOCK INTERNATIONAL GROUP AP7 BARRICK GOLD CORP AP7,NGPF-G 

BAE SYSTEMS PLC AP7,NGPF-G BOEING CO/THE AP7,NGPF-G 

BARRICK GOLD CORP NGPF-G BP AP7 

BOEING CO/THE AP7,NGPF-G BRITISH AMERICAN TOBACCO BHD NGPF-G 

BP AP7 BRITISH AMERICAN TOBACCO PLC NGPF-G 

BRITISH AMERICAN TOBACCO BHD NGPF-G BWX TECHNOLOGIES INC NGPF-G 

BRITISH AMERICAN TOBACCO PLC NGPF-G CEMEX AP7 

CEMEX AP7 CENTRAIS ELECTRICAS BRASILEIRAS AP7 

CENTRAIS ELECTRICAS BRASILEIRAS AP7 CINTAS CORP AP7 

CINTAS CORP AP7 DAEWOO INTERNATIONAL AP7 

CNOOC AP7 DEUTSCHE TELECOM AP7 

DAEWOO INTERNATIONAL AP7 DONGFENG MOTOR GRP CO LTD-H NGPF-G 

DANYA CEBUS LTD NGPF-G DOOSAN AP7 

DEUTSCHE TELECOM AP7 EADS AP7 

DONGFENG MOTOR GRP CO LTD-H NGPF-G ELBIT SYSTEMS LTD NGPF-G 

DOOSAN AP7 EUTELSAT COMMUNICATIONS AP7 

EADS AP7 FINMECCANICA AP7 

ECOPETROL AP7 FLUOR CORP AP7 

ELBIT SYSTEMS LTD AP7,NGPF-G FREEPORT-MCMORAN INC NGPF-G 

EUTELSAT COMMUNICATIONS AP7 GENERAL DYNAMICS CORP AP7,NGPF-G 

FINMECCANICA AP7 GRUPO CARSO SAB DE CV-SER A1 NGPF-G 

FLUOR CORP AP7 GUDANG GARAM TBK PT NGPF-G 

FMC CORP NGPF-G HANWHA CORPORATION AP7,NGPF-G 

FREEPORT-MCMORAN INC NGPF-G HEIDELBERG CEMENT AP7 

GENERAL DYNAMICS CORP AP7,NGPF-G HEWLETT-PACKARD AP7 

GRUPO CARSO SAB DE CV-SER A1 NGPF-G HONEYWELL INTERNATIONAL INC AP7,NGPF-G 

GUDANG GARAM TBK PT NGPF-G HUABAO INTERNATIONAL HOLDING NGPF-G 

HANWHA CORPORATION AP7,NGPF-G IMPERIAL BRANDS PLC NGPF-G 

HEWLETT-PACKARD AP7 INCITEC PIVOT AP7 

HONEYWELL INTERNATIONAL INC AP7,NGPF-G ITC LTD NGPF-G 

IMPERIAL BRANDS PLC NGPF-G JACOBS ENGINEERING GROUP INC AP7,NGPF-G 

INCITEC PIVOT AP7 JAPAN TOBACCO INC NGPF-G 

ITC LTD NGPF-G KT&G CORP NGPF-G 

JACOBS ENGINEERING GROUP AP7 L-3 COMMUNICATIONS AP7 

JAPAN TOBACCO INC NGPF-G LARSEN & TOUBRO AP7 

KT&G CORP NGPF-G LEIDOS AP7 

L-3 COMMUNICATION  AP7 LINGUI DEVELOPMENTS BHD NGPF-G 

LARSEN & TOUBRO AP7 LOCKHEEED MARTIN CORP AP7,NGPF-G 

LEONARDO SPA NGPF-G LORILLARD INC NGPF-G 

LINGUI DEVELOPMENTS BHD NGPF-G LUKOIL AP7 

LOCKHEED MARTIN CORP AP7,NGPF-G NORTHROP GRUMMAN CORP AP7,NGPF-G 

LORILLARD INC NGPF-G OLAM INTERNATIONAL  AP7 

LUKOIL AP7 ORBITAL ATK INC NGPF-G 

MADRAS ALUMINIUM CO LTD NGPF-G PHILIP MORRIS CR AS NGPF-G 

NORTHROP GRUMMAN CORP AP7,NGPF-G PHILIP MORRIS INTERNATIONAL NGPF-G 

ORBITAL ATK INC NGPF-G POONGSAN CORP NGPF-G 

PHILIP MORRIS CR AS NGPF-G POSCO AP7 

PHILIP MORRIS INTERNATIONAL NGPF-G POTASH CORP OF SASKATCHEWAN AP7,NGPF-G 

POONGSAN CORP NGPF-G POYAL DUTCH SHELL AP7 

POSCO AP7 RAYTHEON COMPANY AP7,NGPF-G 
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POTASCH CORP OF SASKATCHEWAN AP7 REYNOLDS AMERICAN INC NGPF-G 

POTASH CORP OF SASKATCHEWAN NGPF-G RIO TINTO LTD NGPF-G 

RAYTHEON COMPANY NGPF-G RIO TINTO PLC NGPF-G 

REYNOLDS AMERICAN INC NGPF-G ROLLS-ROYCE GROUP AP7 

RIO TINTO LTD NGPF-G SAFRAN GROUPE AP7 

RIO TINTO PLC NGPF-G SAFRAN SA NGPF-G 

ROLLS-ROYCE GROUP AP7 SCHWEITZER-MAUDUIT INTL INC NGPF-G 

ROYAL DUTCH SHELL AP7 SERCO GROUP AP7 

SAFRAN GROUPE AP7 SERCO GROUP PLC NGPF-G 

SAIC AP7 SHIKUN & BINUI LTD NGPF-G 

SERCO GROUP PLC AP7,NGPF-G SINGAPORE TECH ENGINEERING NGPF-G 

SHANGHAI INDUSTRIAL HLDG LTD NGPF-G SINGAPORE TECHNOLOGIES AP7 

SHIKUN & BINUI LTD NGPF-G SOUZA CRUZ SA NGPF-G 

SINGAPORE TECH ENGINEERING NGPF-G STERLITE INDUSTRIES INDIA LT NGPF-G 

SINGAPORE TECHNOLOGIES  AP7 SWEDISH MATCH AB NGPF-G 

SOUZA CRUZ SA NGPF-G TA ANN HOLDINGS BERHAD NGPF-G 

STERLITE INDUSTRIES INDIA LTD AP7,NGPF-G TESCO PLC AP7 

SWEDISH MATCH AB NGPF-G TEXTRON INC AP7,NGPF-G 

TESCO AP7 THALES AP7 

TEXTRON INC AP7,NGPF-G T-MOBILE AP7 

THALES AP7 TRANSOCEAN AP7 

UNITED TECHNOLOGIES AP7 UNITED TECHNOLOGIES AP7 

UNIVERSAL CORP/VA NGPF-G UNIVERSAL CORP/VA NGPF-G 

URS CORPORATION AP7 VALE AP7 

VALE AP7 VECTOR GROUP LTD NGPF-G 

VECTOR GROUP LTD NGPF-G VEDANTA RESOURCES PLC NGPF-G 

VEDANTA RESOURCES PLC AP7,NGPF-G VOLCAN CIA MINERA SAA-CMN B NGPF-G 

WALMART DE MEXICO SAB DE CV NGPF-G WALMART DE MEXICO SAB DE CV NGPF-G 

WAL-MART STORES INC AP7,NGPF-G WAL-MART STORES INC AP7,NGPF-G 

WESFARMERS AP7 WESFARMERS AP7 

  WTK HOLDINGS BERHAD NGPF-G 

  ZIJIN MINING GROUP CO LTD-H NGPF-G 

    ZUARI AGRO CHEMICALS LTD NGPF-G 
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 2014  2015 

Company Source Company Source 

AECOM TECHNOLOGY CORP AP7 AEROJET ROCKETDYNE HOLDINGS NGPF-G 

AEROJET ROCKETDYNE HOLDINGS NGPF-G AES CORP AP7 

AES CORP AP7 AFRICA-ISRAEL INV LTD NGPF-G 

AFRICA-ISRAEL INV LTD NGPF-G AGRIUM AP7 

AGRIUM AP7 AIRBUS GROUP FINANCE BV NGPF-G 

AIRBUS GROUP FINANCE BV NGPF-G AIRBUS GROUP NV AP7,NGPF-G 

AIRBUS GROUP NV AP7,NGPF-G ALLIANCE ONE INTERNATIONAL NGPF-G 

ALLIANCE ONE INTERNATIONAL NGPF-G ALTRIA GROUP INC NGPF-G 

ALTRIA GROUP INC NGPF-G BABCOCK & WILCOX ENTERPRISE NGPF-G 

BABCOCK INTL GROUP PLC AP7 BABCOCK INTL GROUP PLC AP7 

BAE SYSTEMS PLC AP7 BAE SYSTEMS PLC AP7 

BARRICK GOLD CORP AP7,NGPF-G BARRICK GOLD CORP AP7,NGPF-G 

BOEING CO/THE AP7,NGPF-G BOEING CO/THE 
AP7, NGPF-
G 

BP PLC AP7 BP PLC AP7 

BRITISH AMERICAN TOBACCO BHD NGPF-G BRITISH AMERICAN TOBACCO BHD NGPF-G 

BRITISH AMERICAN TOBACCO PLC NGPF-G BRITISH AMERICAN TOBACCO PLC NGPF-G 

BWX TECHNOLOGIES INC NGPF-G CEMEX SAB-CPO AP7 

CEMEX SAB-CPO AP7 CENTRAIS ELETRICAS BRASILIERAS AP7 

CENTRAIS ELETRICAS BRASILIERAS AP7 CHINA RAILWAY GROUP AP7 

CINTAS CORP AP7 CINTAS CORP AP7 

DAEWOO INTERNATIONAL CORP AP7 DAEWOO INTERNATIONAL CORP AP7 

DANYA CEBUS LTD NGPF-G DANYA CEBUS LTD NGPF-G 

DEUTSCHE TELEKOM AP7 DEUTSCHE TELEKOM AP7 

DONGFENG MOTOR CORP AP7,NGPF-G DONGFENG MOTOR CORP AP7 

DOOSAN CORP AP7 DOOSAN CORP AP7 

ELBIT SYSTEMS LTD NGPF-G ELBIT SYSTEMS LTD NGPF-G 

FINMECCANICA SPA AP7 FINMECCANICA SPA AP7 

FLUOR CORP AP7 FLUOR CORP AP7 

FREEPORT-MCMORAN INC NGPF-G FREEPORT-MCMORAN INC NGPF-G 

GENERAL DYNAMICS CORP AP7,NGPF-G GENERAL DYNAMICS CORP AP7,NGPF-G 

GRUPO CARSO SAB DE CV-SER A1 NGPF-G GENTING BHD NGPF-G 

GUDANG GARAM TBK PT NGPF-G GOLDCORP AP7 

HANWHA CORPORATION AP7,NGPF-G GRUPO CARSO SAB DE CV-SER A1 NGPF-G 

HEIDELBERGCEMENT AG AP7 GUDANG GARAM TBK PT NGPF-G 

HEWLETT-PACKARD CO AP7 HANWHA CORPORATION AP7,NGPF-G 

HONEYWELL INTERNATIONAL INC AP7,NGPF-G HEIDELBERGCEMENT AG AP7 

HUABAO INTERNATIONAL HOLDING NGPF-G HONEYWELL INTERNATIONAL INC 
AP7, NGPF-
G 

IMPERIAL BRANDS PLC NGPF-G HUABAO INTERNATIONAL HOLDING NGPF-G 

INCITEC PIVOT LTD AP7 IJM CORP BHD NGPF-G 

ITC LTD NGPF-G IMPERIAL BRANDS PLC NGPF-G 

JACOBS ENGINEERING GROUP INC AP7,NGPF-G INCITEC PIVOT LTD AP7 

JAPAN TOBACCO INC NGPF-G ITC LTD NGPF-G 

KT&G CORP NGPF-G JACOBS ENGINEERING GROUP INC 
AP7, NGPF-
G 

L-3 COMMUNICATIONS HOLDINGS AP7 JAPAN TOBACCO INC NGPF-G 

LARSEN & TOUBRO LIMITED AP7 KT&G CORP NGPF-G 

LOCKHEED MARTIN CORP AP7,NGPF-G L-3 COMMUNICATIONS HOLDINGS AP7 

LORILLARD INC NGPF-G LARSEN & TOUBRO LIMITED AP7 

LUKOIL OAO AP7 LOCKHEED MARTIN CORP 
AP7, NGPF-
G 

MMC NORILSK NICKEL PJSC NGPF-G LUKOIL OAO AP7 

NORTHROP GRUMMAN CORP AP7,NGPF-G MADRAS ALUMINIUM CO LTD NGPF-G 

OLAM INTERNATIONAL LTD AP7 MERLIN ENTERTAINMENTS AP7 

ORBITAL ATK INC NGPF-G MMC NORILSK NICKEL PJSC NGPF-G 

PHILIP MORRIS CR AS NGPF-G NORTHROP GRUMAN CORP AP7,NGPF-G 

PHILIP MORRIS INTERNATIONAL NGPF-G ORBITAL ATK INC NGPF-G 
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POONGSAN CORP NGPF-G PHILIP MORRIS CR AS NGPF-G 

POSCO AP7 PHILIP MORRIS INTERNATIONAL NGPF-G 

POTASH CORP OF SASKATCHEWAN AP7,NGPF-G POONGSAN CORP NGPF-G 

RAYTHEON COMPANY AP7,NGPF-G POSCO AP7,NGPF-G 

REYNOLDS AMERICAN INC NGPF-G POSCO DAEWOO CORP NGPF-G 

RIO TINTO LTD NGPF-G POTASH CORP OF SASKATCHEWAN 
AP7, NGPF-
G 

RIO TINTO PLC NGPF-G RAYTHEON COMPANY 
AP7, NGPF-
G 

ROLLS-ROYCE HOLDINGS PLC AP7 REYNOLDS AMERICAN INC NGPF-G 

ROYAL DUTCH SHELL PLC AP7 RIO TINTO LTD NGPF-G 

SAFRAN SA AP7,NGPF-G RIO TINTO PLC NGPF-G 

SAMLING GLOBAL LTD NGPF-G ROLLS-ROYCE HOLDINGS PLC AP7 

SERCO GROUP PLC NGPF-G ROYAL DUTCH SHELL PLC AP7 

SGL CABRON AP7 SAFRAN SA AP7 

SHANGHAI INDUSTRIAL HLDG LTD NGPF-G SAMLING GLOBAL LTD NGPF-G 

SHIKUN & BINUI LTD NGPF-G SCHWEITZER-MAUDUIT INTL INC NGPF-G 

SINGAPORE TECH ENGINEERING AP7,NGPF-G SERCO GROUP PLC NGPF-G 

SOUZA CRUZ SA NGPF-G SHANGHAI INDUSTRIAL HLDG LTD NGPF-G 

STORA ENSO OYI AP7 SHIKUN & BINUI LTD NGPF-G 

SWEDISH MATCH AB NGPF-G SINGAPORE TECH ENGINEERING 
AP7, NGPF-
G 

TA ANN HOLDINGS BERHAD NGPF-G STORA ENSO OYI AP7 

TEXTRON INC 
AP7, NGPF-
G SWEDISH MATCH AB NGPF-G 

THALES SA AP7 TA ANN HOLDINGS BERHAD NGPF-G 

T-MOBILE US INC AP7 TEXTRON INC 
AP7, NGPF-
G 

TRANSOCEAN LTD AP7 THALES SA AP7 

UNITED TECHNOLOGIES CORP AP7 T-MOBILE US INC AP7 

UNIVERSAL CORP/VA NGPF-G TRANSOCEAN LTD AP7 

VALE SA AP7 UNITED TECHNOLOGIES CORP AP7 

VECTOR GROUP LTD NGPF-G UNIVERSAL CORP/VA NGPF-G 

VEDANTA LTD NGPF-G VALE SA AP7 

VEDANTA RESOURCES PLC NGPF-G VECTOR GROUP LTD NGPF-G 

VOLCAN CIA MINERA SAA-CMN B NGPF-G VEDANTA LTD NGPF-G 

WALMART DE MEXICO SAB DE CV NGPF-G VEDANTA RESOURCES PLC NGPF-G 

WAL-MART STORES INC AP7,NGPF-G VOLCAN CIA MINERA SAA-CMN B NGPF-G 

WESFARMERS LTD-PPS AP7 WALMART DE MEXICO SAB DE CV NGPF-G 

WTK HOLDINGS BERHAD NGPF-G WAL-MART STORES INC 
AP7, NGPF-
G 

ZIJIN MINING GROUP CO LTD-H NGPF-G WESFARMERS LTD AP7 

ZUARI AGRO CHEMICALS LTD NGPF-G WTK HOLDINGS BERHAD NGPF-G 

  ZIJIN MINING GROUP CO LTD-H NGPF-G 

    ZUARI AGRO CHEMICALS LTD NGPF-G 
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 . Appendix B 

Table 1A: Regular Funds (R) vs. Norms-based Screened Funds (NBS) (2005-2016) 

Carhart Four-Factor Betas 

  𝛽𝑀 𝛽𝑆𝑀𝐵 𝛽𝐻𝑀𝐿 𝛽𝑀𝑂𝑀 

  R NBS R NBS R NBS R NBS 

Swedbank Robur Europa Fond 0.9903** 0.9924** 0.0427 0.0497 -0.0367 -0.0237 -0.0250 -0.0163 

AMF Aktiefond Europa 1.0764** 1.0857** 0.0672 0.0651 0.1490* 0.1692** -0.0022 0.0115 

Lansforsikringar Europa Aktier 0.9631** 0.9736** 0.0193 0.0346 0.0111 0.0609 0.0554** 0.0771** 

Handelsbanken Europa Fond 1.0344** 1.0367** 0.0564 0.0601 -0.0083 0.0268 -0.0069 0.0115 

Skandia Europa Exponering 1.0323** 1.0398** 0.1354** 0.1429** 0.0278 0.0238 -0.0262 -0.0224 

Swedbank Robur Amerika Fond 0.9655** 0.978** -0.1342** -0.0923 -0.0295 -0.0264 -0.0002 0.0395 

SEB Nordamerika fond 0.9555** 0.9938** -0.1330 -0.1192 -0.0243 -0.0138 0.0233 0.0799** 

Skandia USA 0.9778** 1.0062** -0.1897** -0.1958* -0.1149** -0.1114* 0.0102 0.0348* 

Swedbank Robur Globalfond 0.9996** 1.0088** -0.1102 -0.0829 0.0329 0.0593 -0.0145 0.0096 

AMF Aktiefond Varlden 1.0238** 1.0299** -0.2530* -0.2399* 0.3282** 0.3347** -0.1662** -0.1612** 

Lansforsikringar Global Aktiv 0.9584** 0.9766** -0.0124 0.0008 0.1240 0.1505 -0.0221 0.0019 

Lansforsikringar Pension 2030 1.0159** 1.0337** -0.2797** -0.2760** 0.1304* 0.1554** -0.0689** -0.0593** 

Lansforsikringar Pension 2040 1.0106** 1.0299** -0.2774** -0.2742** 0.1430** 0.1696** -0.0683** -0.0587** 

Lansforsikringar Sverige&Varlden 0.9841** 0.9967** -0.2155** -0.2045** 0.1501** 0.1739** -0.0812** -0.0724** 

Nordea Generationsfond 60-tal 0.9831** 0.9925** -0.2595** -0.2392** 0.2398** 0.2740** -0.1309** -0.1201** 

Nordea Generationsfond 70-tal 0.9829** 0.9931** -0.2610** -0.2357** 0.2378** 0.2783** -0.1317** -0.1191** 

SEB Generationsfond 70-tal 0.9412** 0.9533** -0.0731 -0.0444 0.2197* 0.2534* -0.0342 -0.0134 

SEB Aktiesparfond 0.9708** 0.9829** -0.0412 -0.0089 0.1919** 0.2243** -0.1345** -0.1266** 

SEB Generationsfond 60-tal 0.9423** 0.9494** -0.0763 -0.0440 0.2110* 0.2330** -0.0433* -0.0287 

SEB Dynamisk Aktiefond 1.0348** 1.0552** -0.1329 -0.0524 0.1221* 0.1298* 0.0013 0.0336 

Skandia Varlden 1.0156** 1.0281** -0.2326** -0.2225** 0.0651 0.0749 -0.0549** -0.0411** 

Ohmans Utlandsfond 1.0552** 1.0604** -0.2060** -0.1778** 0.0877 0.0935* -0.0507** -0.0339** 

Jyske invest USA Aktier KL 0.8032** 0.8263** -0.6026** -0.6714** 0.0644 0.0879 0.1559** 0.2102** 

Sparinvest Value USA 0.7024** 0.7138** -0.1692 -0.1816 0.3110** 0.3422** -0.0515 -0.0227 

Jyske Invest Globale Aktier 1.0883** 1.1065** -0.5621** -0.5471** 0.1132 0.1318 0.0488 0.0774* 

Jyske invest Aggressive Strategi C 1.0015** 1.0146** -0.5106** -0.4974** 0.0675 0.1081 0.0068 0.0474 

Jyske Invest Favorit Aktier 1.0262** 1.0401** -0.5449** -0.5552** 0.0937 0.1016 0.0637 0.0778 

Sparinvest Value Aktier KL 0.9474** 0.9503** 0.0925 0.0919 0.4681** 0.4704** -0.1076** -0.1041** 

Skagen Global Fund-A 1.0668** 1.07** -0.2430** -0.1868* 0.2538** 0.2270** -0.1570** -0.1329** 

Skagen Vekst Fund-A 0.9413** 0.9378** -0.5857** -0.5479** 0.5672** 0.5727** -0.2831** -0.2708** 

Average 0.9830 0.9952 -0.1897 -0.1751 0.1399 0.1584 -0.0432 -0.0231 

Significant values are presented in bold, with **=5% and *=10% significance level 
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Table 2A: Regular Funds (R) vs Norms-based Screened Funds (NBS) (2014-2016) 

Carhart Four-Factor Betas 

  𝛽𝑀 𝛽𝑆𝑀𝐵 𝛽𝐻𝑀𝐿 𝛽𝑀𝑂𝑀 

  R NBS R NBS R NBS R NBS 

Swedbank Robur Europa Fond 0.9024** 0.9164** 0.2468** 0.3223* -0.0054 -0.0301 0.0162 0.0373 

AMF Aktiefond Europa 0.9738** 0.9838** 0.2180** 0.2375** 0.1442** 0.1012 0.0312 0.0512 

Lansforsikringar Europa Aktier 0.8515** 0.8817** -0.0409 0.0654 -0.0365 0.0234 0.0580 0.0879 

Handelsbanken Europa Fond 0.9866** 1.0025** 0.2820** 0.3291** -0.0495 -0.0358 0.0593 0.0854* 

Skandia Europa Exponering 0.9938** 1.0185** 0.1028** 0.1664** 0.0491 0.0333 0.0201 0.0339 

Swedbank Robur Amerika Fond 1.0281** 1.0243** -0.1514 -0.1496 -0.0764 -0.0708 -0.0550 -0.0478 

SEB Nordamerika fond 0.8759** 0.8976** 0.1766 0.1270 0.0230 0.0332 0.0063 0.0130 

Skandia USA 1.0583** 1.0705** -0.1237 -0.1301 -0.0901* -0.0916 -0.0702 -0.0592 

Swedbank Robur Globalfond 0.9937** 0.9991** -0.1403 -0.1569 0.0496 0.0799 -0.0524 -0.0368 

AMF Aktiefond Varlden 0.9647** 0.9688** -0.2272 -0.2301 0.0981 0.1084 -0.1420** -0.1364** 

Lansforsikringar Global Aktiv 1.1094** 1.1132** 0.7294** 0.7782** 0.2770* 0.3165* -0.3710** -0.3320** 

Lansforsikringar Pension 2030 0.9807** 0.9956** -0.1445 -0.1702* 0.0223 0.0463 -0.0835* -0.0716 

Lansforsikringar Pension 2040 0.9781** 0.9940** -0.1408 -0.1610 0.0233 0.0475 -0.0826* -0.0700 

Lansforsikringar Sverige&Varlden 0.9688** 0.9779** 0.1197 0.1275 0.1303 0.1448 -0.1305** -0.1205** 

Nordea Generationsfond 60-tal 0.9288** 0.9390** -0.0851 -0.0672 0.0495 0.0905 -0.1509** -0.1326** 

Nordea Generationsfond 70-tal 0.9287** 0.9403** -0.0842 -0.0625 0.0501 0.0937 -0.1508** -0.1320** 

SEB Generationsfond 70-tal 0.7949** 0.8183** -0.0234 -0.0314 -0.0361 0.0304 0.0007 0.0191 

SEB Aktiesparfond 0.7904** 0.8093** -0.0316 -0.0337 -0.0680 0.0074 -0.0154 -0.0146 

SEB Generationsfond 60-tal 0.7856** 0.8062** -0.0376 -0.0306 -0.0528 0.0146 -0.0004 0.0067 

SEB Dynamisk Aktiefond 0.9769** 1.0270** 0.0138 0.0407 -0.0433 0.0255 -0.0490 -0.0480 

Skandia Varlden 0.9844** 0.9861** -0.4648** -0.4874** -0.0134 -0.0360 -0.0901** -0.0842** 

Ohmans Utlandsfond 1.0860** 1.0860** 0.1145 0.1145 0.0008 0.0008 -0.1013** -0.1013** 

Jyske invest USA Aktier KL 0.9224** 0.9584** -0.5142 -0.6037 -0.1262 -0.1267 0.0415 0.0657 

Sparinvest Value USA 0.6388** 0.6436** -0.0522 -0.0566 0.2750 0.2796 -0.3504 -0.3560 

Jyske Invest Globale Aktier 1.0027** 1.0246** -0.2995 -0.3236 0.0661 0.1050 0.0079 0.0286 

Jyske invest Aggressive Strategi C 1.0197** 1.0652** -0.3834* -0.4564** -0.0428 0.0278 -0.0071 -0.0165 

Jyske Invest Favorit Aktier 0.9737** 1.0084** -0.7718* -0.8695* -0.0191 0.0606 0.0081 0.0113 

Sparinvest Value Aktier KL 1.0140** 1.0247** 0.3025 0.2653 0.2708* 0.2881* -0.1294* -0.1233 

Skagen Global Fund-A 1.0842** 1.0939** 0.0083 0.0189 0.0032 -0.0048 -0.1794** -0.1601** 

Skagen Vekst Fund-A 0.9144** 0.9144** -0.0710 -0.0710 0.2195 0.2195 -0.2639** -0.2639** 

Average 0.9504 0.9663 -0.0491 -0.0500 0.0364 0.0594 -0.0742 -0.0622 

Significant values are presented in bold, with **=5% and *=10% significance level 
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Table 3A: Replicating Regular Funds (RR) vs ESG-Tilted Funds (ESG) (2014-2016)  

Carhart Four-Factor Betas 

 𝛽𝑀 𝛽𝑆𝑀𝐵 𝛽𝐻𝑀𝐿 𝛽𝑀𝑂𝑀 

 RR ESG RR ESG RR ESG RR ESG 

Swedbank Robur Europa Fond 0.8769** 0.8859** 0.1434 0.1262 -0.1883 -0.2161* -0.1796** -0.1749** 

AMF Aktiefond Europa 0.8645** 0.8697** 0.0997 0.0938 -0.0981 -0.0976 -0.1284** -0.1251** 

Lansforsikringar Europa Aktier 0.7107** 0.7253** -0.1745* -0.1916* -0.2200* -0.2043 -0.0776 -0.0761 

Handelsbanken Europa Fond 0.8909** 0.8965** 0.0962 0.0874 -0.2695** -0.2654** -0.1398** -0.1380** 

Skandia Europa Exponering 0.8667** 0.8723** -0.0148 -0.0193 -0.1173** -0.1264** -0.1463** -0.1435** 

Swedbank Robur Amerika Fond 0.7922** 0.7974** -0.5387** -0.5874** 0.0667 0.0550 -0.4296** -0.4417** 

SEB Nordamerika fond 0.6409** 0.6297** -0.1694 -0.2014 0.1261** 0.1125** -0.3064** -0.3054** 

Skandia USA 0.7675** 0.7615** -0.5170** -0.5028** 0.0376 0.0203 -0.4312** -0.4321** 

Swedbank Robur Globalfond 0.8288** 0.8173** -0.4710** -0.4348** 0.0142 -0.0142 -0.4366** -0.4022** 

AMF Aktiefond Varlden 0.8680** 0.8616** -0.5614** -0.5118** 0.0408 0.0414 -0.3243** -0.3035** 

Lansforsikringar Global Aktiv 0.9195** 0.9293** 0.2385 0.2004 0.2811** 0.2664* -0.6565** -0.6466** 

Lansforsikringar Pension 2030 0.7989** 0.8029** -0.4376** -0.4193** -0.0246 -0.0264 -0.3185** -0.3081** 

Lansforsikringar Pension 2040 0.7948** 0.7995** -0.4261** -0.4064** -0.0210 -0.0219 -0.3141** -0.3035** 

Lansforsikringar Sverige&Varlden 0.6489** 0.6501** -0.1345 -0.1547 -0.2185* -0.2241* -0.2104* -0.2017* 

Nordea Generationsfond 60-tal 0.7641** 0.7714** -0.3410** -0.3402** 0.0147 0.0043 -0.3892** -0.3916** 

Nordea Generationsfond 70-tal 0.7563** 0.7707** -0.3529** -0.3311** -0.0092 -0.0264 -0.4179** -0.4207** 

SEB Generationsfond 70-tal 0.6060** 0.6268** -0.4184** -0.4445** -0.1381 -0.0929 -0.3195** -0.3094** 

SEB Aktiesparfond 0.5936** 0.6035** -0.3920** -0.4250** -0.0944 -0.0823 -0.2908** -0.2843** 

SEB Generationsfond 60-tal 0.5851** 0.6066** -0.4287** -0.4727** -0.1073 -0.0671 -0.2902** -0.2840** 

SEB Dynamisk Aktiefond 0.5502** 0.5517** -0.2239 -0.2524 -0.0426 -0.0355 -0.3063** -0.2983** 

Skandia Varlden 0.8435** 0.8264** -0.8989** -0.9322** 0.0029 -0.0191 -0.5278** -0.5179** 

Ohmans Utlandsfond 0.8870** 0.8977** -0.4823** -0.5517** 0.0646 0.0081 -0.4936** -0.4989** 

Jyske invest USA Aktier KL 0.2549** 0.2806** -0.6652** -0.5935** 0.2005* 0.1884** -0.3612** -0.3666** 

Sparinvest Value USA 0.6483** 0.6569** -0.1299 -0.1475 0.2465* 0.2145 -0.5247** -0.5148** 

Jyske Invest Globale Aktier 0.8072** 0.8220** -0.4988** -0.4622** 0.0365 0.0210 -0.3663** -0.3584** 

Jyske invest Aggressive Strategi C 0.7768** 0.7644** -0.7071** -0.7025** -0.0465 -0.0848 -0.3403** -0.3348** 

Jyske Invest Favorit Aktier 0.7885** 0.7748** -0.7444** -0.7298** -0.0392 -0.0806 -0.3616** -0.3506** 

Sparinvest Value Aktier KL 0.9409** 0.9532** -0.0255 -0.0490 0.1547 0.0917 -0.3824** -0.3730** 

Skagen Global Fund-A 0.8526** 0.8536** -0.4855** -0.4848** -0.2147* -0.2111* -0.6353** -0.6204** 

Skagen Vekst Fund-A 0.8103** 0.8366** -0.4113 -0.4923 0.0074 0.0081 -0.5509** -0.5506** 

Average 0.7578 0.7632 -0.3358 -0.3444 -0.0185 -0.0288 -0.3552** -0.3492 

Significant values are presented in bold, with **=5% and *=10% significance level 
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Figure 1A: Long-Short Portfolios, Norms-based Screened Fund vs Regular Fund (2005-2016) 

Jensen’s Alpha 

 

 

Significant values are presented in bold, with **=5% and *=10% significance level 
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Figure 2A-3A: Long-Short Portfolios, Short Period (2014-2016), Jensen’s alpha 

  

 

 

 

Significant values are presented in bold, with **=5% and *=10% significance level 
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Table 4A: Durbin-Watson Test for Autocorrelation 
H0: Autocorrelation in residuals 
 

     

   H0 Rejected H0 Not Rejected 

    

Long Term    

One-factor Market Model    

Regular   14 16 

Norms-based  15 15 

Four-factor Carhart Model    

Regular   24 6 

Norms-based  24 6 

Long-short, One-factor    

Norms-based  12 18 

Long-short, Four-factor   

Norms-based  15 15 

     

Short Term    

One-factor Market Model    

Regular   10 20 

Norms-based  12 18 

Regular Replicating  3 27 

ESG-tilted  3 27 

Carhart Model    

Regular   19 11 

Norms-based  19 11 

Regular Replicating  10 20 

ESG-tilted  10 20 

Long-short, One-factor  11 19 

Norms-based  11 19 

ESG-tilted  3 27 

Long-short, Four-factor   

Norms-based  15 15 

ESG-tilted   18 12 
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Table 5A: Breusch–Pagan Test for Heteroscedasticity  
 
H0: Homoscedastic residuals 
 
 

   

 H0 Rejected H0 Not Rejected 

   

Long Term   

One-factor Market Model   

Regular 5 25 

Norms-based 5 25 

Four-factor Carhart Model   

Regular 23 7 

Norms-based 22 8 

Long-short, One-factor   

Norms-based 8 22 

Long-short, Four-factor   

Norms-based 8 22 

   

Short Term   

One-factor Market Model   

Regular 1 29 

Norms-based 1 29 

Regular Replicating 0 30 

ESG-tilted 0 30 

Carhart Model   

Regular 29 1 

Norms-based 29 1 

Regular Replicating 0 30 

ESG-tilted 0 30 

Long-short, One-factor   

Norms-based 1 29 

ESG-tilted 1 29 

Long-short, Four-factor   

Norms-based 1 29 

ESG-tilted 1 29 
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 Appendix C 

R-code 

The code in the appendix is used for the calculation of the Danish market, both for the regular and 

the synthetic funds. Comparable code is used for the Swedish and Norweigan markets. 

One Factor Market Model 

RegularExcess=readxl::read_excel("RegularExcessDK.xlsx",col_names=TRUE) 

FFEurope=readxl::read_excel("ProxyEUR.xlsx",col_names = TRUE) 

FFGlobal=readxl::read_excel("ProxyGlobal.xlsx",col_names = TRUE) 

FFNAM=readxl::read_excel("ProxyNAM.xlsx",col_names = TRUE) 

riskfree=readxl::read_excel("RiskfreeRates.xlsx",col_names = TRUE) 

#----------------------------1. Calculate Jensen's alpha -------------------------------------------------- 

# Calculating X 

XGLO= matrix(ncol = 2, nrow = 144) 

XNAM= matrix(ncol = 2, nrow = 144) 

onevector= matrix((data = c(1)),nrow = 144, ncol = 1) 

 

XGLO[,1]=onevector 

XGLO[,2]=FFGlobal[,4]-riskfree[,4] 

 

XNAM[,1]=onevector 

XNAM[,2]=FFNAM[,4]-riskfree[,4] 

TXGLO=t(XGLO) 

XXGLO= TXGLO %*%XGLO 

InvXXGLO= solve(XXGLO) 

 

TXNAM=t(XNAM) 

XXNAM= TXNAM %*%XNAM 

InvXXNAM= solve(XXNAM) 
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# regular theta calculations 

ExcessGLO= matrix(ncol = 4,nrow = 144) 

ExcessNAM= matrix(ncol = 2, nrow = 144) 

ExcessGLO= RegularExcess[(2:145),(4:7)] 

ExcessNAM= RegularExcess[(2:145),(2:3)] 

 

thetaGLO= matrix(ncol = 4,nrow = 2) 

for (i in 1:4) {  thetaGLO[,i]=InvXXGLO%*%(TXGLO%*%ExcessGLO[,i])  } 

thetaNAM= matrix(ncol = 2,nrow = 2) 

for (i in 1:2) {    thetaNAM[,i]=InvXXNAM%*%(TXNAM%*%ExcessNAM[,i])  } 

#-------t-test to test h0:a=0------------------------------------------ 

# regular variances 

varGLO= matrix(ncol = 4, nrow = 1) 

for (i in 1:4) 

{ first= XGLO%*%thetaGLO[,i] 

  second= ExcessGLO[,i]-first 

  varGLO[,i]= ((t(second))%*%second)*(1/144)} 

 

varNAM= matrix(ncol = 2, nrow = 1) 

for (i in 1:2) 

{first= XNAM%*%thetaNAM[,i] 

  second= ExcessNAM[,i]-first 

  varNAM[,i]= ((t(second))%*%second)*(1/144)} 

 

# T_STAT and P-value 

meanMP2GLO= (mean(FFGlobal[,4]-riskfree[,4]))^2 

varMP2GLO= var(FFGlobal[,4]-riskfree[,4]) 

meanMP2NAM= (mean(FFNAM[,4]-riskfree[,4]))^2 

varMP2NAM= var(FFNAM[,4]-riskfree[,4]) 

 



118 
 

#REG GLO 

tstatGLO= matrix(ncol = 4,nrow = 1) 

 

for (i in 1:4) 

{  tstatGLO[,i]= thetaGLO[1,i]/((1+meanMP2GLO/varMP2GLO)*varGLO[,i]/144)^(0.5)} 

pvalueGLO= matrix(ncol = 4, nrow = 1) 

for (i in 1:4) 

{  pvalueGLO[,i]= 2*pt(-abs(tstatGLO[,i]),(144-2))} 

 

# REG NAM 

tstatNAM= matrix(ncol = 2,nrow = 1) 

for (i in 1:2) 

{  tstatNAM[,i]= thetaNAM[1,i]/((1+meanMP2NAM/varMP2NAM)*varNAM[,i]/144)^(0.5)} 

pvalueNAM= matrix(ncol = 2, nrow = 1) 

for (i in 1:2) 

{  pvalueNAM[,i]= 2*pt(-abs(tstatNAM[,i]),(144-2))} 

# REG NAM 

SCtstatNAM= matrix(ncol = 2,nrow = 1) 

for (i in 1:2) 

{  SCtstatNAM[,i]= SCthetaNAM[1,i]/((1+meanMP2NAM/varMP2NAM)*SCvarNAM[,i]/144)^(0.5) 

#----testing B=0--------------------------------------------------------------------- 

#NAM_REG 

pvalueNAM_B= matrix(ncol = 2,nrow = 1) 

for (i in 1:2) 

{  Xtheta= XNAM%*%thetaNAM 

  YXtheta= ExcessNAM[,i] - (Xtheta[,i]) 

  TYXtheta= t(YXtheta) 

  twoYXtheta= TYXtheta%*%YXtheta 

  variance= twoYXtheta*(1/144) 
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  thetacov= matrix(nrow = 2,ncol = 2) 

  thetacov= InvXXNAM*variance[,] 

  varbeta= thetacov[2,2] 

  stdbeta= sqrt(varbeta) 

  beta= thetaNAM[2,i] 

  tstat= beta/stdbeta 

  pvalueNAM_B[,i]= 2*pt(-abs(tstat),144)} 

#GLO_REG 

pvalueGLO_B= matrix(ncol = 4,nrow = 1) 

for (i in 1:4) 

{  Xtheta= XGLO%*%thetaGLO 

  YXtheta= ExcessGLO[,i] - (Xtheta[,i]) 

  TYXtheta= t(YXtheta) 

  twoYXtheta= TYXtheta%*%YXtheta 

  variance= twoYXtheta*(1/144) 

   

  thetacov= matrix(nrow = 2,ncol = 2) 

  thetacov= InvXXGLO*variance[,] 

  varbeta= thetacov[2,2] 

  stdbeta= sqrt(varbeta) 

  beta= thetaGLO[2,i] 

  tstat= beta/stdbeta 

  pvalueGLO_B[,i]= 2*pt(-abs(tstat),144) } 

 

Carhart Four Factor Model 

RegularExcess=readxl::read_excel("RegularExcessDK.xlsx",col_names=TRUE) 

FFEurope=readxl::read_excel("ProxyEUR.xlsx",col_names = TRUE) 

FFGlobal=readxl::read_excel("ProxyGlobal.xlsx",col_names = TRUE) 

FFNAM=readxl::read_excel("ProxyNAM.xlsx",col_names = TRUE) 

riskfree=readxl::read_excel("RiskfreeRates.xlsx",col_names = TRUE) 
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#--------------------------------------------------------- 

#Create X-MATRIX and INVXX 

XGLO= matrix(ncol = 5, nrow = 144) 

XNAM= matrix(ncol = 5, nrow = 144) 

onevector= matrix((data = c(1)),nrow = 144, ncol = 1) 

XNAM[,1]= onevector 

XNAM[,2]= FFNAM[,4]-riskfree[,4] 

XNAM[,3]= FFNAM[,10] 

XNAM[,4]= FFNAM[,7] 

XNAM[,5]= FFNAM[,13] 

 

XGLO[,1]= onevector 

XGLO[,2]= FFGlobal[,4]-riskfree[,4] 

XGLO[,3]= FFGlobal[,10] 

XGLO[,4]= FFGlobal[,7] 

XGLO[,5]= FFGlobal[,13] 

 

TXGLO=t(XGLO) 

XXGLO= TXGLO %*%XGLO 

InvXXGLO= solve(XXGLO) 

TXNAM=t(XNAM) 

XXNAM= TXNAM %*%XNAM 

InvXXNAM= solve(XXNAM) 

 

# regular theta calculations 

ExcessGLO= matrix(ncol = 4,nrow = 144) 

ExcessNAM= matrix(ncol = 2, nrow = 144) 

 

ExcessGLO= RegularExcess[(2:145),(4:7)] 
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ExcessNAM= RegularExcess[(2:145),(2:3)] 

 

thetaGLO= matrix(ncol = 4,nrow = 5) 

for (i in 1:4) { 

   

  thetaGLO[,i]=InvXXGLO%*%(TXGLO%*%ExcessGLO[,i])  } 

thetaNAM= matrix(ncol = 2,nrow = 5) 

for (i in 1:2) {   

  thetaNAM[,i]=InvXXNAM%*%(TXNAM%*%ExcessNAM[,i])  } 

#-------t-test to test h0:a=0------------------------------------------ 

# regular variances 

varGLO= matrix(ncol = 4, nrow = 1) 

for (i in 1:4) 

{ first= XGLO%*%thetaGLO[,i] 

  second= ExcessGLO[,i]-first 

  varGLO[,i]= ((t(second))%*%second)*(1/144)} 

varNAM= matrix(ncol = 2, nrow = 1) 

for (i in 1:2) 

{  first= XNAM%*%thetaNAM[,i] 

  second= ExcessNAM[,i]-first 

  varNAM[,i]= ((t(second))%*%second)*(1/144)} 

 

# T_STAT and P-value (alpha)------------------------------------- 

meanMP2GLO= (mean(FFGlobal[,4]-riskfree[,4]))^2 

varMP2GLO= var(FFGlobal[,4]-riskfree[,4]) 

 

meanMP2NAM= (mean(FFNAM[,4]-riskfree[,4]))^2 

varMP2NAM= var(FFNAM[,4]-riskfree[,4]) 
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#REG GLO 

tstatGLO= matrix(ncol = 4,nrow = 1) 

for (i in 1:4) 

{  tstatGLO[,i]= thetaGLO[1,i]/((1+meanMP2GLO/varMP2GLO)*varGLO[,i]/144)^(0.5)} 

pvalueGLO= matrix(ncol = 4, nrow = 1) 

 

for (i in 1:4) 

{ pvalueGLO[,i]= 2*pt(-abs(tstatGLO[,i]),(144-5))} 

 

# REG NAM 

tstatNAM= matrix(ncol = 2,nrow = 1) 

 

for (i in 1:2) 

{  tstatNAM[,i]= thetaNAM[1,i]/((1+meanMP2NAM/varMP2NAM)*varNAM[,i]/144)^(0.5)} 

pvalueNAM= matrix(ncol = 2, nrow = 1) 

for (i in 1:2) 

{  pvalueNAM[,i]= 2*pt(-abs(tstatNAM[,i]),(144-5))} 

#----testing B1=0--------------------------------------------------------------------- 

#NAM_REG 

pvalueNAM_B1= matrix(ncol = 2,nrow = 1) 

for (i in 1:2) 

{ Xtheta= XNAM%*%thetaNAM 

  YXtheta= ExcessNAM[,i] - (Xtheta[,i]) 

  TYXtheta= t(YXtheta) 

  twoYXtheta= TYXtheta%*%YXtheta 

  variance= twoYXtheta*(1/144) 

   

  thetacov= matrix(nrow = 5,ncol = 5) 

  thetacov= InvXXNAM*variance[,] 
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  varbeta= thetacov[2,2] 

  stdbeta= sqrt(varbeta) 

  beta= thetaNAM[2,i] 

  tstat= beta/stdbeta 

  pvalueNAM_B1[,i]= 2*pt(-abs(tstat),144)  } 

 

#GLO_REG 

pvalueGLO_B1= matrix(ncol = 4,nrow = 1) 

for (i in 1:4) 

{ Xtheta= XGLO%*%thetaGLO 

  YXtheta= ExcessGLO[,i] - (Xtheta[,i]) 

  TYXtheta= t(YXtheta) 

  twoYXtheta= TYXtheta%*%YXtheta 

  variance= twoYXtheta*(1/144) 

   

 thetacov= matrix(nrow = 5,ncol = 5) 

  thetacov= InvXXGLO*variance[,] 

  varbeta= thetacov[2,2] 

  stdbeta= sqrt(varbeta) 

  beta= thetaGLO[2,i] 

  tstat= beta/stdbeta 

  pvalueGLO_B1[,i]= 2*pt(-abs(tstat),144)} 

 

#----testing B2=0--------------------------------------------------------------------- 

#NAM_REG 

pvalueNAM_B2= matrix(ncol = 2,nrow = 1) 

for (i in 1:2) 

{  Xtheta= XNAM%*%thetaNAM 

  YXtheta= ExcessNAM[,i] - (Xtheta[,i]) 

  TYXtheta= t(YXtheta) 
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  twoYXtheta= TYXtheta%*%YXtheta 

  variance= twoYXtheta*(1/144) 

   

  thetacov= matrix(nrow = 5,ncol = 5) 

  thetacov= InvXXNAM*variance[,] 

  varbeta= thetacov[3,3] 

  stdbeta= sqrt(varbeta) 

  beta= thetaNAM[3,i] 

  tstat= beta/stdbeta 

  pvalueNAM_B2[,i]= 2*pt(-abs(tstat),144)  } 

#GLO_REG 

pvalueGLO_B2= matrix(ncol = 4,nrow = 1) 

for (i in 1:4) 

{  Xtheta= XGLO%*%thetaGLO 

  YXtheta= ExcessGLO[,i] - (Xtheta[,i]) 

  TYXtheta= t(YXtheta) 

  twoYXtheta= TYXtheta%*%YXtheta 

  variance= twoYXtheta*(1/144) 

   

  thetacov= matrix(nrow = 5,ncol = 5) 

  thetacov= InvXXGLO*variance[,] 

  varbeta= thetacov[3,3] 

  stdbeta= sqrt(varbeta) 

  beta= thetaGLO[3,i] 

  tstat= beta/stdbeta 

  pvalueGLO_B2[,i]= 2*pt(-abs(tstat),144)} 

#----testing B3=0--------------------------------------------------------------------- 

#NAM_REG 

pvalueNAM_B3= matrix(ncol = 2,nrow = 1) 

for (i in 1:2) 
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{Xtheta= XNAM%*%thetaNAM 

  YXtheta= ExcessNAM[,i] - (Xtheta[,i]) 

  TYXtheta= t(YXtheta) 

  twoYXtheta= TYXtheta%*%YXtheta 

  variance= twoYXtheta*(1/144) 

   

  thetacov= matrix(nrow = 5,ncol = 5) 

  thetacov= InvXXNAM*variance[,] 

  varbeta= thetacov[4,4] 

  stdbeta= sqrt(varbeta) 

  beta= thetaNAM[4,i] 

  tstat= beta/stdbeta 

  pvalueNAM_B3[,i]= 2*pt(-abs(tstat),144)} 

#GLO_REG 

pvalueGLO_B3= matrix(ncol = 4,nrow = 1) 

for (i in 1:4) 

{  Xtheta= XGLO%*%thetaGLO 

  YXtheta= ExcessGLO[,i] - (Xtheta[,i]) 

  TYXtheta= t(YXtheta) 

  twoYXtheta= TYXtheta%*%YXtheta 

  variance= twoYXtheta*(1/144) 

   

  thetacov= matrix(nrow = 5,ncol = 5) 

  thetacov= InvXXGLO*variance[,] 

  varbeta= thetacov[4,4] 

  stdbeta= sqrt(varbeta) 

  beta= thetaGLO[4,i] 

  tstat= beta/stdbeta 

  pvalueGLO_B3[,i]= 2*pt(-abs(tstat),144)} 

#----testing B4=0--------------------------------------------------------------------- 
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#NAM_REG 

pvalueNAM_B4= matrix(ncol = 2,nrow = 1) 

for (i in 1:2) 

{  Xtheta= XNAM%*%thetaNAM 

  YXtheta= ExcessNAM[,i] - (Xtheta[,i]) 

  TYXtheta= t(YXtheta) 

  twoYXtheta= TYXtheta%*%YXtheta 

  variance= twoYXtheta*(1/144) 

    thetacov= matrix(nrow = 5,ncol = 5) 

  thetacov= InvXXNAM*variance[,] 

  varbeta= thetacov[5,5] 

  stdbeta= sqrt(varbeta) 

  beta= thetaNAM[5,i] 

  tstat= beta/stdbeta 

  pvalueNAM_B4[,i]= 2*pt(-abs(tstat),144)} 

#GLO_REG 

pvalueGLO_B4= matrix(ncol = 4,nrow = 1) 

for (i in 1:4) 

{  Xtheta= XGLO%*%thetaGLO 

  YXtheta= ExcessGLO[,i] - (Xtheta[,i]) 

  TYXtheta= t(YXtheta) 

  twoYXtheta= TYXtheta%*%YXtheta 

  variance= twoYXtheta*(1/144) 

   

  thetacov= matrix(nrow = 5,ncol = 5) 

  thetacov= InvXXGLO*variance[,] 

  varbeta= thetacov[5,5] 

  stdbeta= sqrt(varbeta) 

  beta= thetaGLO[5,i] 

  tstat= beta/stdbeta 
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  pvalueGLO_B4[,i]= 2*pt(-abs(tstat),144)} 

 

Durbin Watson Test for One Factor Market Model 

RegularExcess=readxl::read_excel("RegExcessDK.xlsx",col_names=TRUE) 

ScreenedExcess=readxl::read_excel("ESGExcessDK.xlsx",col_names = TRUE) 

 

FFEurope=readxl::read_excel("ProxyEUR_SHORT.xlsx",col_names = TRUE) 

FFGlobal=readxl::read_excel("ProxyGlobal_SHORT.xlsx",col_names = TRUE) 

FFNAM=readxl::read_excel("ProxyNAM_SHORT.xlsx",col_names = TRUE) 

 

riskfree=readxl::read_excel("RiskfreeRates_SHORT.xlsx",col_names = TRUE) 

#________________________________________________________________________________ 

install.packages("lmtest") 

#______________________________________________________________________________ 

 

marketp= FFGlobal[,4]-riskfree[,4] 

library(lmtest) 

model= lm(ScreenedExcess[(2:37),7] ~ marketp) 

summary(model) 

dwtest(model) 

Durbin Watson Test for Carhart Four Factor Model 

RegularExcess=readxl::read_excel("RegExcessDK.xlsx",col_names=TRUE) 

ScreenedExcess=readxl::read_excel("ESGExcessDK.xlsx",col_names = TRUE) 

FFEurope=readxl::read_excel("ProxyEUR_SHORT.xlsx",col_names = TRUE) 

FFGlobal=readxl::read_excel("ProxyGlobal_SHORT.xlsx",col_names = TRUE) 

FFNAM=readxl::read_excel("ProxyNAM_SHORT.xlsx",col_names = TRUE) 

 

riskfree=readxl::read_excel("RiskfreeRates_SHORT.xlsx",col_names = TRUE) 
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install.packages("lmtest") 

q= matrix(nrow = 36,ncol = 13) 

q= FFGlobal[(1:36),(1:13)] 

marketp= q[,4]-riskfree[,4] 

SMB= q[,10] 

HML=q[,7] 

MOM=q[,13] 

model= lm(RegularExcess[(2:37),7] ~ marketp+SMB+HML+MOM) 

summary(model) 

library(lmtest) 

dwtest(model) 

Breusch-Pagan Test One Factor Market Model 

RegularExcess=readxl::read_excel("RegExcessDK.xlsx",col_names=TRUE) 

ScreenedExcess=readxl::read_excel("ESGExcessDK.xlsx",col_names = TRUE) 

FFEurope=readxl::read_excel("ProxyEUR_SHORT.xlsx",col_names = TRUE) 

FFGlobal=readxl::read_excel("ProxyGlobal_SHORT.xlsx",col_names = TRUE) 

FFNAM=readxl::read_excel("ProxyNAM_SHORT.xlsx",col_names = TRUE) 

 

riskfree=readxl::read_excel("RiskfreeRates_SHORT.xlsx",col_names = TRUE) 

#______________________________________________________________________________ 

marketp= FFGlobal[,4]-riskfree[,4] 

library("lmtest") 

model= lm(RegularExcess[(2:37),7] ~ marketp) 

summary(model) 

summary(model,type= "hc0") 

bptest(model) 

 

Breush- Pagan Test for Carhart Four Factor Model 

RegularExcess=readxl::read_excel("RegExcessDK.xlsx",col_names=TRUE) 
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ScreenedExcess=readxl::read_excel("ESGExcessDK.xlsx",col_names = TRUE) 

FFEurope=readxl::read_excel("ProxyEUR_SHORT.xlsx",col_names = TRUE) 

FFGlobal=readxl::read_excel("ProxyGlobal_SHORT.xlsx",col_names = TRUE) 

FFNAM=readxl::read_excel("ProxyNAM_SHORT.xlsx",col_names = TRUE) 

riskfree=readxl::read_excel("RiskfreeRates_SHORT.xlsx",col_names = TRUE) 

#______________________________________________________________________________ 

q= matrix(nrow = 36,ncol = 13) 

q= FFGlobal[(1:36),(1:13)] 

marketp= q[,4]-riskfree[,4] 

SMB= q[,10] 

HML=q[,7] 

MOM=q[,13] 

model= lm(RegularExcess[(2:37),7] ~ marketp+SMB+HML+MOM) 

summary(model) 

bptest(model) 

Newey- West Test 

RegularExcess=readxl::read_excel("RegExcessDK.xlsx",col_names=TRUE) 

ScreenedExcess=readxl::read_excel("ESGExcessDK.xlsx",col_names = TRUE) 

FFEurope=readxl::read_excel("ProxyEUR_SHORT.xlsx",col_names = TRUE) 

FFGlobal=readxl::read_excel("ProxyGlobal_SHORT.xlsx",col_names = TRUE) 

FFNAM=readxl::read_excel("ProxyNAM_SHORT.xlsx",col_names = TRUE) 

 

riskfree=readxl::read_excel("RiskfreeRates_SHORT.xlsx",col_names = TRUE) 

marketp= FFGlobal[,4]-riskfree[,4] 

library("lmtest") 

model= lm(RegularExcess[(2:37),6] ~ marketp) 

summary(model) 

library("sandwich") 

modelNW= NeweyWest(model) 

 


