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Abstract 

This thesis is set out to investigate the risk-adjusted performance of socially responsible 

investment (SRI) funds compared to the conventional funds in the Scandinavian markets in the 

period January 2007 to December 2016.  

6 Danish, 22 Swedish and 35 Norwegian SRI funds were identified using Bloomberg fund 

screener and matched with a conventional fund based on fund age, domicile and investment 

universe. Monthly return data including dividends is extracted from Bloomberg and Datastream. 

The analysis have been conducted using CAPM, Fama and French 3-factor, Carhart 4-factor, and 

Cortez 5 factor models.  

The fund performance is analyzed on both an equally weighted portfolio level and individual 

fund level in order to evaluate the robustness of the results. In addition, the fund performance 

across economic states is investigated. Moreover, the effect of fund characteristics, age and 

investment universe, on the relative fund performance is examined.  

The general findings from the analyses suggest that SRI funds perform as well as their 

conventional counterparts. The results regarding their investment style is mixed and 

inconclusive. Furthermore, the performance between SRI and conventional funds is not 

different during expansion and contraction period. Neither fund age nor fund investment 

universe could explain the performance difference between SRI and conventional funds. 
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Chapter 1.  Introduction 

1.1 Problem Identification 

Socially Responsible Investments (SRI) aims at taking ethical views and social responsibilities of 

businesses into account when making investments. It gives the investors an option to integrate 

social, environmental, and ethical considerations into investment decisions thereby, giving 

them higher priorities than the potential financial returns. According to Bollen (2007), SRI is an 

investment practice that considers non-financial aspects of an investment before considering 

the financial returns.  

There has been a lot of debate and research into the performance of SRI funds and whether it 

pays off to invest in these funds. The results appear to be mixed. According to modern portfolio 

theory, investors are able to optimize their risk-adjusted returns through diversification. Actions 

to restrict the investment universe, such as placing additional ethical screening by the SRI funds, 

will constrain investors’ opportunities for diversification and thereby, lead to sub-optimal 

investments. In this way, a financial cost is placed on the investors. Adler and Kritzman (2008) 

agreed on the idea and estimated the cost to be somewhere between 0.17 percent and 2.4 

percent per year using monte-carlo simulations. However, the SRI industry has been growing 

drastically and the trend still continues, both in terms of investments in SRI assets and the 

number of SRI funds. According to the 2016 study by the European Sustainable Investment 

Forum (Eurosif) which is based on 13 developed markets in Europe, the investment in SRI has 

grown from 3 trillion EUR in 2007 to 21 trillion EUR in 2015. If the modern portfolio theory does 

hold true, what could be the reason for increasing capital inflow into the SRI market? This paper, 

therefore, intends to seek evidence on whether SRI investors are paying a price to make ethical 

investments.  

Previous studies in this area primarily focus on the US and UK market. Not much focus has been 

directed to the Scandinavian markets, especially Denmark and Norway. The US and UK markets 

are known to be historically dominant in the field of ethical investments. They have different 

views on ethical investments compared to other countries, and they even have the 
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governmental intervention that encourages growths in ethical investments. In order to have a 

fuller understanding of the SRI performance, it is crucial to look into the performance of SRI 

funds in other countries as well. Scandinavia is one of the regions in Europe that have 

experienced high growth in the SRI market. Scandinavia has different cultures than other parts 

of the world when it comes to ethical investments. According to Eurosif SRI study 2016 (2016), 

Scandinavian countries are typically among the leaders in supporting SRI. However, very limited 

research is done on the SRI performance in Scandinavia. The authors, therefore, want to look at 

the SRI performance in Scandinavia in this project. 

It is quite clear that the capital inflow into the SRI markets worldwide has been growing 

significantly in recent years, and the authors expect that ethical investment products and 

companies’ engagements in ethical issues will be more common in the near future. A research 

focusing on SRI performance in the Scandinavian market and eventually comparing the results 

with previous studies will contribute to the academia in this fast growing sector of investments. 

The authors also expect that this study will provide a new perspective to this area and thereby 

strengthen the understanding of SRI.  

1.2 Problem Statement 

Based on the problem identification, the authors have framed the study to focus on the 

performance of SRI funds compared to that of conventional funds. The authors have specifically 

chosen to focus on the Scandinavian SRI market, which is majorly underexplored. The authors 

think that the lack of research in this area is quite substantial because the Scandinavian markets 

exhibit different and unique characteristics compared to other SRI markets. As mentioned 

earlier, the previous studies have shown mixed results, which suggests that the evidence could 

be sample-specific. In order to tackle this critique, the academic study should be extended and 

carried out to other unexplored or less explored markets, in this case the Scandinavian markets.  

This lack of research in Scandinavian markets has therefore served as the offset for the creation 

of the research question in this project. The authors have hereby phrased the main problem 

statement as following: 
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“How have SRI funds performed compared to conventional funds in Scandinavia in the period 

January 2007 - December 2016?” 

With the problem statement above, the authors seek to research on whether there is a 

financial cost placed upon the SRI investors. Additionally, the sample-period includes the global 

financial crisis of 2008 which Varma and Nofsinger (2014) found to have significant impact on 

the SRI performance. The authors will, therefore, also investigate in this area in order to 

provide a deeper understanding of the SRI performance. Moreover, the effect of fund age and 

investment universe on the SRI performance will also be examined. Fund age and investment 

universe are relevant, as the average age differs across markets and global funds have better 

diversification opportunities than regional funds (Kreander et al., 2005). 

In order to better structure the thesis and clarify the approach to answer the problem 

statement, following sub-questions have been created: 

- What is SRI? 

- How widespread is SRI in the global market and in the Scandinavian markets? 

- What specific characteristics are present in the Scandinavian SRI market? 

- What have results from previous research studies in SRI performance shown? 

- Do SRI funds outperform or underperform the benchmark index and the conventional 

funds? 

- Is there a difference in the performance of SRI funds in Norway, Denmark, and Sweden? 

- Do SRI funds perform differently under the financial crisis? Would inclusion of the 

financial crisis period have a significant effect on the general results?  

- Do fund age and investment universe of the funds have an influence on the 

performance results? 

1.3 Delimitation 

This project will conduct an analysis of SRI performance from an investor’s point of view. There 

are several methods of conducting this analysis. This study will focus on the fund performance. 
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It is based on the assumption that majority of the private investors invest through SRI funds as 

the screening process for SRI is very costly and complicated.  

The research will focus on the SRI funds that solely invest in stocks. This delimitation is made 

based on the fact that it is beyond the scope of this project to assess appropriate performance 

measures and models for other financial securities, such as bonds. This is done in order to 

ensure the comparability of the selected funds, and comparing funds across asset classes is 

beyond the scope of this project. 

The performance evaluation of the funds will be based on net asset values (NAVs), which are 

net of costs. Optimally, gross return would be a better measure as it eliminates the difference 

in cost structures in the different funds. However, the gross return approach is found to be too 

complicated and beyond the scope, given the time and resource constraints. According to 

Bauer et al. (2005), the management fee doesn’t contribute to a significant difference in the 

relative performance. Based on the results from Bauer et al. (2005), the management fee is not 

taken into consideration in this project. Additionally, the project is delimited from considering 

the tax for the analysis as the authors only want to compare the performance of SRI funds to 

conventional funds. It is, therefore, deemed irrelevant to include tax perspectives in the 

analysis. 

A 10-year period ranging from 1st January 2007 to 31st December 2016 is selected for the 

analysis. The choice of 10-year period is consistent with previous studies (Bauer et al., 2005; 

Statman, 2000), which besides allowing comparability to previous studies also ensures that the 

study includes sufficient data points for the analysis. The funds that have existed for less than 

12 months are excluded from the dataset, as the data points are considered insufficient for the 

analysis, which is also consistent with the approach from previous studies. 

This project will conduct analysis on fund performance based solely on public quantitative data. 

Even though qualitative data such as interviews could potentially strengthen our interpretation 

of results, it is thought to be beyond the scope of this project as the authors want to focus on 

the general SRI markets in Scandinavia. 
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 As the term, SRI, is not clearly defined in the literature and academia, this project will use a 

self-defined range for what can be considered SRI. The SRI funds are mutual funds that claim to 

be SRI and invest with some sort of SRI screens. This definition is similar to one used by 

Renneboog et al. (2008a) and Schroder (2004). The fund list will be extracted from Bloomberg, 

which is assumed to include all live funds, and the authors will not investigate further into this 

assumption.  

Theories of various commonly used performance measures and models will be identified and 

broadly explained during the theory section in the thesis, and the authors will not go too much 

in detail with investment theories. The readers are, therefore, expected to have basic 

knowledge of investment and portfolio theory.  

1.4 Structure and Chapter Content 

This section will provide an overview of the various chapters in this report. The authors want to 

give readers an insight into how the project is structured and, at the same time, clarify the 

approach to solving the problem statement. 

Chapter 1 - Introduction: This chapter gives provides the starting point for the study, where the 

context of the study and research question is presented. Through an understanding of the 

intent of this project, the readers will have a better understanding of the chosen problem 

statement and the selected approach to solving it.  

This section also provides the details about choices that have been made regarding delimitation 

on the scope of this project. Through a detailed description of delimitations, the readers will 

have an idea of the context for the analysis and the results. This will give readers a critical 

understanding of the framework and the comparability to other similar studies.  

Chapter 2 – Socially Responsible Investment: Chapter 2 provides a theoretical foundation for 

the concept of socially responsible investments. Firstly, the concept of SRI is explored. Secondly, 

the authors will dig deeper into the definition and the academic understanding of the term. 

Thirdly, the ethical constraints and the SRI strategies are discussed. Finally, the authors will look 

into the practical aspect and the challenges associated with SRI. 
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Chapter 3 – The SRI Market: This chapter will shed light on the historical development and the 

current picture of the SRI markets. The authors will focus on the emergence and growth in the 

general SRI market, which leads to subsequent detailed descriptions of the current market 

status in the Unites States, Europe, and the Scandinavian countries i.e. Denmark, Sweden, and 

Norway. Key statistics and historical progress for each market will be discussed. The main 

purpose of this chapter is to provide the readers with an understanding of how the 

Scandinavian markets differ from the other markets. 

Chapter 4 - Literature Review: The authors will review and examine the most relevant studies 

and papers in the area of SRI performance relative to conventional mutual funds. It is done in 

order to provide readers a better picture of the academic work and empirical findings in this 

area. Moreover, the major findings and the applied methodology will be presented.  

Chapter 5 - Theoretical Foundation: This chapter will examine the opposing theories and 

opinions on the impact of screening and corporate social responsibility on financial 

performance.  

Chapter 6 - Performance Measures and Market Models: The relevant performance measures 

and market models will be selected based on the literature review in chapter 4. The selected 

performance measures and market models will thus be explained in details in this chapter to 

provide a comprehensive understanding of these tools for the analysis. It will enable the 

readers to reflect on both the drawbacks and benefits of the measurement tool which is crucial 

for our analysis results, as the choice thereof will determine the validity of our results and the 

comparability of our results to that of previous studies.  

Chapter 7 - Data and Method: Chapter 7 presents the procedure to select the data and the 

structure of the analysis. The properties of the selected data will also be presented in order to 

give the reader a comprehensive overview of the data. The purpose of this chapter is to ensure 

the validity of the results and offer possibility for other researchers to recreate the analysis by 

following the procedure presented in the chapter. The authors will also argue for the choices 

made during the process.  The choices hereof will also be based on the theories and reviews of 

past studies in previous chapters. 
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Chapter 8 - Analysis and Results: This chapter presents the results obtained by using the 

performance tools and market models. The performances of SRI funds and conventional funds 

will be analyzed and interpreted separately with respect to the significance. The analysis will be 

performed on both portfolio and individual level. The performances of SRI funds and 

conventional funds will be compared across market and investment focus. The results obtained 

will be compared to the results from previous studies. The performance during crisis and non-

crisis period will be tested to examine how the results vary across economy states and how the 

inclusion will affect the general results. Finally, a cross-sectional analysis will be performed to 

see if the fund age and investment universe can explain the SRI performance. 

Chapter 9 – Conclusion and Further Research: Firstly, the chapter will sum-up the whole study 

with the intention to forge a concrete answer on our thesis problem statement by linking the 

essentials from all previous chapters. Secondly, ideas for further research will be identified 

based on the thesis limitations and conclusion.  
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Chapter 2. Socially Responsible Investment 

2.1 SRI Concept 

The concept of Socially Responsible Investment has evolved throughout the last few decades. 

The Americans were the initiators in the development of ethical investments and later adopted 

the term “Socially Responsible Investments” (Bengtsson, 2008). The focus of ethical investment 

was very different in Europe when compared to that of US. The general business culture of 

America is different than that of the Europe. The European government policies are less 

invasive for European corporation and installed a strong health care and pension system than 

that of American government.  A lack of proper health care and pension system has stirred the 

need for regulating the behavior of US companies consequently, leading to the development of 

socially responsible investments with a focus on employee right, pension and health schemes. 

(Hancock, 2002) 

A wide variety of terms has been used in the literature such as Responsible Investment, Socially 

Responsible Investment, Socially Responsible Investing, Green Investment, Ethical Investment, 

ESG Investment, Sustainable Investment, Sustainable and Responsible investment and Socially 

Directed investment. There is no universal definition of SRI which is agreed upon and 

acceptable by all.  

Some of the literatures have tried to distinguish the difference between the above-mentioned 

terms. Sparkes (2001) provided a meaningful distinction between Ethical Investment (EI) and 

SRI. According to Sparkes (2001), Ethical investment is based on avoidance of certain companies 

based on ethical codes without any focus on return maximization, while Socially Responsible 

Investment is less strict in terms of ethical codes, as it focuses on making a profit. Sparkes (2001) 

discussed green investment and pointed out that the investments in environmental activities 

without a motive on profits are considered ethical investments. Schwartz (2003) pointed that 

SRI does not cover the same aspect as Ethical ones and SRI covers social aspects leaving the 

ethical factors. Heal (2008) gave an example of German manufacturer Audi and pointed that 
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the company is highly likely to pass the ethical test, but it might fail to qualify against 

environmental standards.  

Cowton (1994) considered both the terms “to be equivalent” arguing that ethical investors not 

only focus on ethical codes but also on financial return and the nature of the company. A 

growing debate on ethics has led to decline in use of the term ethical investment as the risk 

from not fulfilling the ethical codes will lead to being unethical (Strong, 2010). Although Sparks 

(2001) acknowledged the distinction between the two terms, he saw both the terms as 

equivalent and indicated that Ethical Investment could be seen as an older term whereas SRI 

could be seen as a more modern term.  

The major barrier to growth in socially responsible investments is the lack of proper definition 

and category of responsible investing (Eurosif 2010). In line with Cowton (2004), this paper will 

consider EI and SRI as equivalent as the latter term is modern and generally accepted in the 

financial community. 

2.2 Defining Socially Responsible Investing  

In early years, SRI was referred to as investing your money into stocks that will generate a 

financial return but with some exclusion of investing in companies dealing with tobacco, 

alcohols and arms (Button, 1998). Cowton (1994) described SRI as "… the exercise of ethical and 

social criteria in the selection and management of investment portfolio…" According to Hudson 

(2005), SRI involves "… the use of non-financial normative criteria by investors in the choice of 

securities for their portfolios.” This means that certain social or ethical factors are taken into 

consideration before selecting the stocks. 

 Renneboog et al. (2008b) defines SRI as “An investment process that integrates social, 

environmental, and ethical considerations into investment decision making.” Budde (2008) 

describes SRI as “those investments strategies that consistently and explicitly considers social 

factors as part of the investment process.”  The national forum for sustainable and responsible 

investments in the US (USSIF) defines SRI as “an investment discipline that considers 

environmental, social and corporate governance (ESG) criteria to generate long-term 
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competitive financial returns and positive social impact. A common theme between these 

definitions is that screening based on several factors precedes financial criteria. It takes both 

financial and non-financial factors into consideration.  

Eurosif (2016) defines 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. It combines fundamental analysis and engagement with an evaluation of ESG factors 

in order to better capture long-term returns for investors and to benefit society by influencing 

the behavior of companies". Eurosif’s definition of SRI has been evolving over time which 

combines the financial goal of the investor with their concerns regarding environmental, social 

and governance factors. According to Chieffe and Lahey (2009),”… there is no one generally 

accepted definition of socially responsible investing. Rather it depends on the viewpoint of the 

individual, the firm, or the institutional investor.”  

The definition of SRI has become less strict and generalized over time. The definitions stated 

above appear to be similar, but the criteria used in investment decision may vary. The recent 

definition seems to be more generalized than the older ones. The risk-adjusted definition by 

Cowton (2004), Button (1998), and Budde (2008) points towards the direction where investors 

are required to implement particular criteria while making investment decision. However, the 

current definition by Renneboog et al. (2008b), USSIF, and Eurosif (2016) only requires investors 

to consider the ESG criteria while making investment decision. 

2.3 Categories of SRI 

The main motivation behind SRI could be very different for investors based on their values. 

Some might refuse to invest in companies that produce alcohol or tobacco as these products 

can cause harm to human health while some investors might invest in companies that minimize 

water usage and carbon footprint. Many socially responsible investors invest in companies that 

provide a good working condition for employees while some refuse to invest in countries that 

violate human rights. 

Kinder (2005) pointed that SRI can be divided into three categories that are explained below: 
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 Value – Based SRI: This approach considered as the oldest approach of SRI. This 

approach required that investors hold portfolio based on their beliefs. The investor’s 

focus is on avoiding companies that violate their belief or inclusion of a company that is 

parallel to their belief. The approach focuses on inclusion/exclusion criteria rather than 

on profit-making. 

 Value-Seeking SRI: This approach became popular in the late 1990s. Rather than 

focusing on inclusion/exclusion criteria based on their beliefs, investors were seeking to 

identify social and environmental criteria that could lead to better financial performance. 

 Value Enhancing SRI: This approach is very different from other two approaches. 

Investors considering this approach reject that idea that they are SRI investors at all. The 

scope of this approach is very narrow as compared to other approaches. Rather than 

focusing on several screens, investors using this institutional focus wholly on corporate 

governance.  

Strong (2010) suggested the SRI should be classified and proposed two categories that are 

explained below: 

 Core SRI: This category focuses on investments that are based on social/ethical criteria 

rather than the financial motive. This category is similar to what Kinder (2005) considers 

as Value-Based SRI. 

 Broad SRI: Investments that considers financial side along with the SRI criteria is 

grouped under Broad SRI. This approach is quite flexible as it allows investors to choose 

a combination of screens that would lead to better financial results. This approach is 

similar to Value-Seeking and Value-Enhancing approach as described by Kinder (2005). 

The categories suggested by Strong and Kinder shows that SRI has evolved over time from a 

norm-based approach centered on social beliefs to a current view that is more generalized and 

focuses on both social/ethical factors as well as financial factors while making investment 

decision. 
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2.4 Strategies for SRI 

The SRI strategy is based on the screening that has developed with the increased focus on 

corporate social responsibility practices. The fund managers set a list of screening criteria to 

include/exclude companies, which in turn limits their investment universe while selecting 

stocks to invest. Some funds have SRI research team in-house while others use results from 

screening firms that provide SRI data.  

The two major SRI screening criteria involve positive and negative screening. The oldest ethical 

funds applied negative screening to filter firms that do not match the ethical objective and 

causes harm to the society. With the growth in SRI industry, funds started to use positive 

screening to identify desirable companies as investors realized that it is important to reward 

the good companies while punishing the bad ones. (Renneboog et al., 2008b) 

Eurosif, the leading association for the promotion and advancement of sustainable and 

responsible investment across Europe, identified the seven categories of strategies used by SRI 

funds (Eurosif, 2016): 

2.4.1 Exclusion/Negative Screening 

Exclusion or Negative screening is the oldest and the most dominant strategy in the SRI Industry. 

This strategy excludes companies or industries from the investment universe that don't fulfill 

social/ethical criteria. The companies operating within alcohol, tobacco, weapon or companies 

with using child labor could be excluded (Renneboog et al., 2008b).  Most of the SRI funds apply 

a set of ethical criteria that companies have to pass in order to be included in the portfolio. 

When an SRI fund uses negative screening criteria, companies that do not satisfy one or more 

of the criterion are avoided. 

The exclusion criteria can be applied to a company, industry, or country level. For example, 

funds might avoid companies that are operating within tobacco or alcohol industry because of 

the harm it brings to human health. Some of the exclusion criteria have religious aspects and 

thus considered as "Sin-shares". The religious screening criteria were popular, especially in the 

US. Sin shares are shares in the companies that operate within tobacco, alcohol, weapon, and 
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pornography industry (Michelson et al., 2004). Other have exclusion criteria related to culture 

such as, abortion is a controversial issue in the US and Islamic ethical funds avoid investing 

companies that produce pork, swine and financial institutions that charge interest on loans 

(Renneboog et al., 2008b). 

This screening criterion is considered as neutral as it does not punish the unethical companies, 

and simply avoids investing in these kinds of companies while non-SRI funds are open and 

interested in investing in these kinds of companies. (Johnsen, 2003) 

                      Table 1: List the most commonly used screening criteria by SRI funds 

Alcohol Pornography 

Tobacco Child Labour 

Gambling Suppressive Regimes 

Weapons Genetic Manipulation 

Nuclear Energy Human Rights 

Animal Testing Fur Industry 

                         Sources: Eurosif (2016), www.vigeo.com 

2.4.2 Norm-based Screening 

The Norm-based Screening is the screening of investments based on internationally accepted 

initiatives and guidelines. The investor decides on the company based on the adherence to the 

norms set for human right, environment, and labor globally. Negative screening is widely used 

in this strategy to avoid the companies that do not match the norms. For example, some 

companies avoid investing in companies that use illegal child labour. These norms are set by 

global institutions such as United Nation and International Labour Organization. Norm-based 

screening can be used as a separate strategy or can be combined with negative screening. 

Eurosif (2016) found that norm-based screening is very popular in the Nordics along with 

France and Netherland. The most common norm-based screens identified by the Eurosif are 

United Nation Global compact, International Labor Organization conventions and the 

Organization for Economic Co-operation and Development guideline.  
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2.4.3 Best-in-Class Investment/Positive Screening 

Best-in-Class investment is a strategy in which best-performing companies within a category or 

industry are selected based on ESG criteria. In this strategy, a fund manager rank companies 

operating within the industry or asset class based on ESG rating criteria and select those 

companies that meet the ESG threshold, and then the funds are allocated based on financial 

criteria. This strategy is most popular in Norway and France. (Eurosif, 2016)  

For instance, companies within the German equity universe will be ranked based on ESG criteria 

and a certain proportion of top performers will be identified. Finally, the weight will be decided 

based on the financial performance. The best-in-class strategy includes all the positive screens 

(Eurosif, 2012). Most of the time, Best-in-Class strategy is coupled with positive screening. 

Positive screening, also known as inclusion strategy, is a strategy that includes companies that 

take a proactive approach towards the environmental and social issues. This approach makes 

companies aware of environmental, social and governance issues and thus provides an 

incentive to improve their ethical and social behavior. 

2.4.4 Sustainability Themed Investment 

Sustainability themed investment is the screening of investments based on a variety of themes 

that are closely linked to sustainable practices. This strategy focuses on investments that 

address sustainability issues related to environmental and social problems. The recent 

conferences that addressed climate change issue have highlighted how finance can help to 

redirect capital towards companies with low carbon footprint.  

Europe has experienced a major growth in sustainability themed investments. The innovators 

focusing on new ways to protect the climate and lower energy consumption will be the winners 

of tomorrow. The major sustainability themed investments include: renewable energy, energy 

efficiency, sustainable transport, water management, waste management, land use, building 

sector and others. 

2.4.5 ESG Integration 

Investors and funds using this strategy include environmental, social and governance risk and 

opportunities into financial analysis. This strategy is gaining momentum not only in Europe but 
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also across the globe. The main reason behind the integration of ESG factor is to take a holistic 

view towards all stakeholders that might be affected by the company activities. The factors that 

make up the ESG are: 

 Environmental Criteria: Investors usually look at the company’s environmental risks 

such as the energy use, carbon impact, water, pollution. Investors are also focused on 

how the company is handling these risks as it might have a significant influence on 

company financial performance. 

 Social Criteria: This criterion focuses on the company relations with the stakeholders. 

The investors are interested in factors such as diversity, consumer protection, human 

rights and animal rights. 

 Governance Criteria: With regards to these criteria, investors are focused on the 

executive compensation, investor and board relation, accounting policies, and 

transparency. Investment managers invest in companies that avoid conflict of interest 

and that does not engage in illegal behavior. 

According to Eurosif SRI Study (2016), "ESG integration is about more than just gaining a clear 

conscience, it is about unlocking long term economic and social value." This statement 

emphasizes that companies that focus on ESG factors might provide a sustainable long-run 

value to all its stakeholders.   

The fund manager can incorporate ESG factors into many different ways. Some might include 

companies with strong ESG policies and high ratings on these factors, or exclude companies 

with poor ESG rating and policies. Other may use this strategy as a standalone along strategy or 

can combine it with best in class and impact investing (USSIF). 

2.4.6 Engagement and Voting  

This strategy focuses not only on choosing companies based on certain values but also 

influencing the behavior of the companies in their portfolio. Engagement and voting strategy 

relates to how shareholders utilize their power to act as responsible owners through 

engagement and exercise of voting rights at the shareholders meeting. According to Eurosif SRI 

Study (2012), "Engagement is more about the quality of the interaction than quantity of assets 
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it applies to." This implies that shareholders can voice their dissatisfaction with the company 

through voting.   

This strategy is of the view that shareholders are the owners of the companies and 

shareholders are responsible for deciding on how to manage these assets. The intensity of 

influence by a shareholder depends on the number of shares owned by the shareholder. This 

strategy is mostly used by institutional investors as it usually requires large shareholding in the 

company to have a significant influence. SRI funds typically use the voting power to influence 

the ethical behavior of the companies in their portfolio. These large investors can bring the 

issue to company, media and public attention. This strategy can be related to Kinder's (2005) 

value –enhancing SRI that focuses on corporate governance. 

The practice of Engagement and Voting strategy can have a variety of approaches. on one hand, 

a fund might can use proactive approach in which the fund is engaged in a dialogue with their 

portfolio companies to address their issues and exercise voting right; on the other hand, an 

aggressive approach is used in which the funds might divest or underweight their holding of a 

particular company if the governance or other ethical/social issues are not addressed. In order 

to increase the level and quality of engagement, the European commission has published a 

legal framework that specifies the roles and responsibility of shareholder in the Shareholders 

right directive.  

2.4.7 Impact Investing 

Impact Investing is the latest strategy in SRI industry. This strategy caught attention from the 

investors and policy makers after the conventions such as World Economic Forum 2103 in 

Davos, G8 Social impact invest forum in the UK and the UN climate change conference in Paris. 

Impact investments are the investment made in companies that would result in social and 

environmental impact with a strong focus on long-term financial return. The dual objective of 

impact investing is on sustainability along with financial opportunity. 

According to Global Impact Investing Network (GIIN), “Impact investments are investments 

made into companies, organizations, and funds with the intention to generate social and 

environmental impact alongside a financial return. Impact investment can be made in both 
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emerging and developed markets, and target a group of return from below market to market 

rate, depending upon the circumstances.” This definition points out the major characteristics 

that differentiate impact Investment from other SRI strategies. This type of investment focuses 

on making an impact, and the investments could be made in emerging economies while other 

SRI strategies might simply be neutral and the investment focus is usually in developed 

countries. 

Impact Investing focuses on a variety of themes, but it can be divided into two major categories; 

one focusing on social themes such as education, health and employment while the other 

focusing on sustainability themes such as energy, food and water. Impact Investing turned out 

to be the fastest growing strategy with a growth of 385%. The main drivers for choosing the 

impact investing are responsibility towards clients, financial opportunity, contributor to 

sustainable development, long term return and risk management. Whereas, the major hurdles 

to impact investment includes lack of viable products, risk concern, performance concern, and 

concern about mistrust. (Eurosif SRI Study, 2016) 

2.5 Challenges associated with SRI 

A general notion among the people is that companies producing tobacco, alcohol or companies 

that use child labor are unethical. Therefore, these kinds of companies must be excluded from 

the SRI portfolio. However, what is considered ethical is subject to individual interpretation. 

Funds might use different screening criteria to select companies that match their view of ethical 

consideration. The views differ among cultures, countries and regions. The most debated 

industry is the weapon producing company. Most people will consider weapon manufacturers 

unethical as weapons are associated with the killing and harming people. However, weapons 

are also used by armies on peacekeeping mission channelized by NATO and UN to protect war 

driven zones, to stop drug smugglers. The latter use of the weapon can be seen as good for the 

people (Hancock, 2002). 

The study by Renneboog et al. (2011) on SRI funds took both Christian values and Islamic funds 

as socially responsible funds. These kinds of funds would not matter to socially responsible or 
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environmentally conscious investors. Similarly, Islamic funds that do not invest in companies 

that produce pork and charges interest will be considered ethical to one group of people while 

it will be considered as conventional funds for another group of people. However, all these 

funds are dealt under the heading of socially responsible or ethical in academia.  

What is considered to ethical or socially responsible is not mandated by law. The definitions of 

SRI have evolved over the years.  It is a voluntary decision of the company in choosing and 

implementing these practices. There are no universally accepted guidelines or rules regarding 

what are considered as SRI or Ethical Investment funds. Funds are open to set their own criteria 

based on the values agreed upon by investment managers or the popular belief of the 

population. This makes it difficult to compare the performance of SRI funds as the criteria used 

to screen the companies used by finds may be very different.  

The previous section explained that the definition of SRI is evolving with time. O'Rourkee (2003) 

rightly pointed that the fund manager's use of different terms is generally to differentiate their 

funds from others. Although the concept of SRI and EI is discussed both in academia and 

practitioners, there is no universal definition which is accepted by all.  
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Chapter 3. The SRI Market 

This chapter focuses on the historical development, which will give the readers an overview of 

the emergence, growth, and the current state of the SRI market. This section is intended to 

shed some light on how SRI has evolved over time and how it has become as it is today, which 

will contribute to a deeper understanding of the concept for the readers. It is worth noting that 

the authors will focus on the SRI concept, which covers all forms of investment unless 

mentioned otherwise.  

Following the general overview of the SRI markets, the attention will be shifted towards the 

Scandinavian market, which is the focus of this research. This will give readers a better insight 

into the Scandinavian SRI market and how it is different from other parts of the world. 

3.1 History of SRI 

Socially responsible investment or ethical investment has its ancient origin in religious 

traditions, and attention towards acting ethically or with ethical concerns within the business 

can be traced back to Jewish, Christian, and Islamic traditions (Renneboog et al., 2008b). 

Judaism has teachings on how to use money ethically, while Islamic and Christian origins are 

grounded in avoiding making the investments (Renneboog et al., 2008b). Islamic traditions are 

based on the teachings and interpretation of Koran, and they would, therefore, avoid investing 

in companies involved in pork production, pornography, gambling, and in interest-based 

financial institutions. For Christians, it is about not engaging in sinful trades and avoiding 

investing in sinful companies defined by churches as these companies are typically involved in 

the production of alcohol, tobacco, and weapons and in gambling (Renneboog et al., 2008b). 

The first ever modern mutual funds that incorporate religious traditions into investment 

screenings was the Pioneer Fund, which was founded in 1928. 

The modern version of socially responsible investment is, unlike the ancient form which is 

based on religious traditions, to a great extent based on varying personal ethical and social 

convictions of individual investors (Renneboog et al., 2008b). Since the 1960's, the investors 

have been made aware of their investments' social impact and consequences by the movement 
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waves against war and racism, which had contributed to the development of modern business 

ethics. In connection with investors opposing the Vietnam War during the 1970's, the first 

modern SRI mutual fund, the Pax World Fund, was created in 1971 in the Unites States, which 

avoided investments in weapon contractors (Renneboog et al., 2008b). As the awareness of 

social responsibility began to grow among the investors, the socially responsible investments 

drew more and more attentions. The focal point of social investors’ protest movements in the 

1980’s was the racist system of apartheid in South Africa, which led to SRI investors in the US 

and Europe pressuring companies with operating activities in South Africa to move to other 

places and urging mutual funds not to include any South-Africa-related investments in their 

portfolios (Renneboog et al., 2008b). This movement wave resulted in the state legislature of 

California passing a law amendment in 1986 requiring the state’s pension funds to divest over 

$6 billion from companies with activities in South Africa (Sparkes, 2002).  

In the 1990, the SRI industry experienced drastic growths as a consequence of several 

environmental disasters in the late 1980’s, including the explosion at the Chernobyl nuclear 

power plant in Ukraine, which spread radioactive material across Europe causing thousands of 

cancer deaths, and the catastrophic oil spill from the supertanker Exxon Valdez near Alaska 

(Renneboog et al., 2008b). These environmental disasters exacerbated the negative image of 

industrial development causing environmental problems, and more people were made aware 

of these environmental consequences.  As time progressed, business ethics have become a 

bigger part of the society and more people have incorporated ethical concerns in their everyday 

life. A phenomenon known as ethical consumerism, where consumers are willing to pay a 

premium for products that are consistent with their personal ethical values, appeared, and this 

phenomenon has been an important factor behind the drastic growth in the SRI industry 

(Renneboog et al., 2008b).  

In later years, due to a series of corporate scandals, such as the breakdowns of Enron and 

WorldCom, corporate governance and responsibility became the focal point of social investors, 

which led to more attention on transparency, governance and sustainability in SRI screenings 

(Renneboog et al., 2008b). At the same time, more and more organizations across the globe 

began to emerge with the purpose of sharing knowledge and promoting SRI industry. Some of 
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the most known ones are the US Social Investment forum (USSIF), the UK Social Investment 

forum (UKSIF), and the European Social Investment Forum (Eurosif). Among those three, USSIF 

was created first in 1984, and UKSIF was then created in 1990 as a counterpart to USSIF which 

later inspired the foundation of Eurosif in 2001.  

As the emergence of more and more mutual funds focusing on SRI, several socially responsible 

indices were created in order to make socially responsible investments more accessible to the 

public. One of the first SRI indexes ever created is the Domini 400 Social Index, which was 

established in 1990. The index includes 400 publicly traded companies that have met certain 

standards of social and environmental excellence. As the Domini 400 Social Index quickly gained 

popularity, more indexes were created. 

In the following sections, the authors will go through the status of SRI markets in respectively 

US, Europe, and Scandinavia. The US and European markets are chosen for examination as 

these are the leading SRI markets in the world and US specifically, as it pioneered the concept 

of SRI. Review of the Scandinavian market is crucial as it is the main focus of this project, and 

the purpose is to gain a deeper understanding of the market in order to create a foundation for 

answering the main problem statement of this research.  

3.2 Unites States Market 

The United States (US) pioneered the modern SRI concept, and the SRI industry in the US 

evolved in parallel to the political climate development during 1970's. It has become one of the 

fastest growing industries in the US. Figure 1 shows that the American SRI market has 

experienced a 33% growth in the last two years and a 14-fold increase since 1995, as of 2016 

(USSIF, 2016). Today, the US market is the largest SRI market of a single country in terms of 

assets under management (AuM).  

Much of the growth has come from the fact that asset managers are considering SRI criteria 

across broader portions of their portfolios (USSIF, 2016). The general trend in the US SRI 

industry thus indicates that both investment managers and individuals are moving toward 
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sustainable and impact investing in order to put forward the critical social, environmental and 

governance issues. 

Figure 1:SRI strategies in the US 1995-2015 

 

Source: USSIF Trend Report, 2016 

In addition to investors becoming more aware of the social impact of their investments, the 

companies are also starting to realize the importance of business ethics and that ethics can go 

hand in hand with shareholders value creation (Socialinvest, 2010). According to the latest 

report from USSIF (2016), the top two issues considered by the asset managers and their 

institutional clients are conflict risk and climate change. According to Global Sustainability 

Investment Alliances (GSIA) Report 2016, American managers report that climate change 

remains the most significant overall environmental factor in terms of assets in the US. 

There are, as mentioned earlier, several known SRI strategies, which are Impact Investing, 

Sustainability Themed Investing, Positive/Best-in-Class Investing, Corporate Engagement and 

Shareholder Action, Norm-based Screening, ESG Integration, and Negative/Exclusionary 

screening. All of these strategies have experienced high growth for the past 2 years since 2014, 
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and out of those strategies, ESG Integration is the largest in the US (GSIA, 2016). According to a 

survey done on American managers by Global Sustainability Investment Alliances (GSIA, 2016), 

85% stated that reason for incorporating ESG criteria was client demand, and ESG is estimated 

to be incorporated in 5.8 trillion US dollars based on the survey sample. 62% reported in the 

survey that they use a combination of negative screening, positive screening, and ESG 

Integration within their funds (GSIA, 2016). More than half of the fund managers asked in the 

survey reported using impact investing strategies, and nearly half used sustainability themed 

investing as a strategy (GSIA, 2016).  

Further regulatory development to promote socially responsible investing has recently been 

made by US Department of Labor (DOL), which is responsible for Employment Retirement 

Income Security Act (ERISA) that regulates the private sector pension plan. Not only did DOL 

rescind its 2008 bulletin on Economically Targeted Investments, which had discouraged 

fiduciaries for private sector retirement plans from incorporating environmental and social 

factors, but also issued an interpretive bulletin that lessened the requirement towards taking 

environmental and social factors into account for the investments (GSIA, 2016).  

3.3 European Market 

Although SRI industry in Europe didn't fully engage until 1980, the market has since been 

through drastic and significant developments. As in the US, the European market for SRI has 

grown rapidly for the past few years. According to latest GSIA report (2016), which focuses on 

13 leading European countries, the European market has grown by 11.7% in asset under 

management since 2014 to reach 12.04 trillion dollars in 2016 with an annualized growth rate 

of approximately 5.7%. The proportion of SRI investments relative to the total managed assets 

in the region was approximately 52.6% in 2016, which is more than half of total investments. 

In contrast to the US market where ESG Integration is the dominant strategy, exclusionary 

screens remains dominant in the European market at approximately 11.06 trillion US dollars, 

growing 48 percent since 2014 and currently representing 48 percent of the total European 

professionally managed assets (GSIA, 2016). The second most used strategy is norm-based 
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screening at 5.55 trillion US dollars in assets, closely followed by engagement and voting with 

over 4.65 trillion US dollars in assets (GSIA, 2016). 

Similar to US market, investment vehicles tend to use more than one strategy and the overlap 

seems to be increasing as more and more investment vehicles use multiple strategies (GSIA, 

2016). Consistent with the US results, there seems to be increasing concerns about climate 

change in the European market, which is probably driven by key international events such as 

the 2016 Paris Agreement. This trend has contributed to significant growth in sustainability 

themed Investments and impact investing by 146 percent and 385 percent respectively since 

2014 (GSIA, 2016).  

With regards to asset allocation, the proportion of equity investment has dropped to 

approximately 30 percent from 50 percent in 2014, while investments in bonds have increased 

to 64 percent from 40 percent in 2014 (GSIA, 2016). The increase in bond investing is thus 

associated with a surge in green bonds, underlining continued climate concerns. Generally, the 

driver behind these growths in the European SRI market has been the fiduciary duty 

considerations, whereby many managers began to incorporate ESG considerations as part of 

their investment obligations in line with fiduciary duty (GSIA, 2016).  

3.4 Scandinavian Market 

This section will provide a detailed description of the SRI industry in the Scandinavian market. 

To the knowledge of the authors, not much research has been done on the Scandinavian region 

with respect to the SRI funds. In the most recent report from Eurosif (2016), only Denmark and 

Sweden was included. The Norway part is therefore based on the 2014-version of Eurosif SRI 

Study. The past reports by Eurosif have been excluding one of the three Scandinavian countries. 

3.4.1 Denmark SRI Market 

The Danish financial service market is dominated by a large number of well-established asset 

owners, primarily in form of pension funds (Eurosif, 2016). Compared to other European 

markets, the Danish investors tend to rely more on in-house investment teams instead of third 

party asset managers. As of 2014, 28 of the largest 50 institutional investors in Denmark owned, 
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in total, 386 billion euros of assets while the asset managers had 436 billion euros of assets. The 

SRI market in Denmark is dominated by institutional investors, who manage 88% of SRI assets 

while the retail investors only have 12% of assets under management. 

Figure 2: Overview of SRI strategies in Denmark 

 

Source: Eurosif SRI Study, 2016 

All the Danish asset owner and managers included in the latest Eurosif SRI study reported 

having a general exclusion policy. Figure 2 show that exclusion remains the most popular 

strategy in the Danish SRI industry with an increase of 25% over the past two years. Norms-

based Screening with 261 billion euros of AuM, an increase of 22% in the past two years and 

engagement and voting with 228 billion euros of AuM, a 21% increase over past two years, 

were the second and third most popular SRI strategy respectively (Eurosif, 2016), and the rest 

three strategies have relatively small share of the market. Compared to other countries, the 

Danish investors are highly focused on investments in relation to climate-friendly 

infrastructures, such as wind farms, and it is thus consistent with the increasing trend in 

sustainability themed investments, which went from 43 million euros in 2012 to 5 billions euros 

in 2015. Denmark is also known for renewable energy, and it also set a world record in 2014 

where 39.1% of the electricity was from clean energy sources (Eurosif, 2016), and it is aiming to 

produce 50% of the electricity from clean energy source by 2020. Due to the Danish 

government's plan on reducing fossil fuel consumption in the near future, much focus has been 
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directed towards the cleantech industry. It has thus affected the sustainability themed 

investments, especially in areas of renewable energy and energy efficiency.  

Denmark has some soft law initiatives with regards to investments in controversial weapons, 

and 90% of institutional investors in Denmark are covered by those initiatives or responsible 

investment policies (Eurosif, 2016). Under those policies, investments in weaponry enterprises 

are typically excluded. According to the Danish Financial Statement Act, it is required to report 

with respect to social responsibility which needs to cover investors’ core business.  

Figure 3 shows the allocation of SRI investments across different asset class in Denmark. The 

most popular SRI asset is bond followed by equity, which is similar to the general picture of the 

surveyed 13 countries in Eurosif’s latest report (2016).  

Figure 3: SRI asset allocation in Denmark 

 

Source: Eurosif SRI Study, 2016 

3.4.2 Sweden SRI Market 

The SRI market in Sweden is considered mature. A large number of existing investors have been 

active in the market for more than 10 years and almost all the institutional investors are 

covered by some form of policies for responsible investments (Eurosif, 2016). Despite the 

maturity of the Swedish SRI market, there is no explicit legal framework for SRI practice in 

Sweden, but it is driven mainly by initiatives of the funds in the area.  All the major banks have 

established SRI policies and developed a wide variety of SRI products for investors. One of the 

significant driving forces behind the growth of SRI market in Sweden is the pension fund 

initiative “Ethical Council” consisting of four of the Swedish system pensions.  
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At of the end of 2015, the total investment assets under management in Sweden amounted to 

353 billion euros (Eurosif, 2016). The investment in index funds, which accounts for more than 

13% of total assets in equity funds, has remained high in Sweden as the index funds reported a 

net inflow of 2 billion euros. (Eurosif, 2016). 

Sweden’s commitment to following the EU Roadmap 2050, which is about getting rid of 

greenhouse gas emission, has fostered major investments in environmental areas and has 

helped the country stand as an innovation leader in the clean energy sector (Eurosif, 2016). 

Figure 4: Overview of SRI strategies in Sweden 

 

Source: Eurosif SRI Study, 2016 

As seen in Figure 4, the most popular strategy is Exclusion, which has experienced 10% growth 

in the past two years amounting to 715 billion euros. Reportedly, over 83% of the surveyed 

managers and investors in Eurosif study for 2016 use some form of exclusion, and the 

dominating category is weaponry. The trend with mixed SRI strategies has experienced modest 

growth in the past two years, and the common practice is to combine several strategies, 

including exclusion, engagement and voting to integrate ESG considerations into investment 

process (Eurosif, 2016). Engagement and Voting has grown by 27% to an AuM of 445 billion 

euros making it the second most popular strategy. Best-in-class strategy has dropped 

significantly in popularity while impact investing and sustainability themed investing have 
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increased substantially. A 16% increase in sustainability themed investments in the past two 

years in is mainly due to the commitment of Sweden to EU Roadmap 2050.  

The Swedish SRI investment is spreaded across different sustainability themes. The dominant 

category is energy efficiency followed closely by waste management and water management. 

The Swedish government is also encouraging the investment community to report their carbon 

footprints, and the Swedish Investment Fund Association has also developed a guideline for 

funds to increase the transparency with regards to the carbon footprint of funds' holdings 

(Eurosif, 2016).  

The Swedish SRI investors typically apply the UN-supported Principles for Responsible 

Investments and the follow the guidelines from UN Global Compact. However, Sweden also has 

its own initiatives and guidelines that the investors commonly follow. The Sustainable Value 

Creation is one of the initiatives that was created by a collaboration of 17 of the largest 

institutional investors in Sweden. Swesif, which is a network forum for SRI investments in 

Sweden , has also created an ESG profile in order to increase the transparency in funds’ work 

with relation to ethics and sustainability.  

Figure 5: Asset allocation in Sweden 

 

Source: Eurosif SRI Study, 2016 

Currently, the Swedish SRI investment is dominated by investments in equity which is around 

62% of SRI assets closely followed by bond investments which is around 30% of SRI assets. The 

SRI bond market has grown significantly in the past two years, mainly due to the involvement of 
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the government. The Swedish city of Gothensburg has initiated a 218 million euros green bond 

program to fund green projects in the city, such as public transport, energy and waste 

management. 

3.4.3 Norway SRI Market 

Norway is considered as one of the leading countries in SRI, and the large part of the 

investment assets are in SRI. The Norwegian SRI market is dominated by The Norwegian 

Government Pension Fund Global (GPFG) both in terms of size and influence. It acts as a role 

model for asset managers and investors, where it has taken part in shaping the market in terms 

of its guidelines and investment approaches (Eurosif, 2014). 

Like Sweden and Denmark, there is no explicit legal framwork for SRI practice in Norway. It is 

majorly influenced by guidelines of The Norwegian Government Pension Fund. The Principles 

for Responsible Investment (PRI) also helps govern the SRI practice, but the number of 

signatories is relatively small representing only around 10 asset managers and owners by 2014 

(Eurosif, 2014). 

Figure 6: Overview of SRI strategies in Norway 

 

Source: Eurosif SRI Study, 2014 

The most popular strategies in the norwegian SRI market are exclusions and norms-based 

strategies, as seen above in Figure 6. For the exclusion strategy, the most commonly used 
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criteria are tobacco, weapons, and environmental issues (Eurosif SRI Study 2014). As of 2014, 

engagement and ESG Integration strategies have experienced tremendous growth for past two 

years. The growth was largely due to the involvement of some of the major players, including 

GPFG, the Norwegian Government Pension Fund Norway (GPFN), Storebrand, and KLP in the 

shareholder policy and the management of companies on ESG issues (Eurosif, 2014). Best-in-

class and Sustainability theme funds remained a small but increasing part of the overall SRI 

market in Norway. 

Figure 7: SRI asset allocation in Norway 

 

Source: Eurosif SRI Study, 2014 

Figure 7 shows that asset allocation across different asset class in Norway. The biggest asset 

classes in the Norwegian SRI market are equity and bonds, representing 55% and 42% of the 

total market respectively. According to Eurosif (2014), most of the participants in the survey 

claimed that they invest in both equity and fixed income. The alternative investments, such as 

real estate, remains a small part of the market, but more initiatives has been taken by the GPFG 

to invest more in real estate market (Eurosif, 2014). 
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Chapter 4. Literature Review 

This chapter provides a broad overview of the previous research conducted in the area of 

Socially Responsible Investing. The authors have elaborated on the major studies carried out in 

this area and provided a summary of the overall findings of the literature review. 

4.1 Empirical evidence on SRI Fund performance 

The purpose of this section is to identify the methodology used and the findings of the major 

research. This is turn will help to structure the analysis that will be carried out in this thesis. A 

lot of research has been carried out in the area of SRI fund performance; however, it will be 

impossible to review all of the study given the time limitation. A total of 22 studies on SRI 

performance published in the period 1993 to 2015 have been examined. Among the 22 studies 

considered, the authors have provided a summary of the major ones. 

4.1.1 Hamilton et al. (1993) 

Hamilton et al. (1993) were the first to compare the performance of socially responsible mutual 

funds to Conventional funds. The research investigates if the expected returns of socially 

responsible portfolios are lower than those of conventional portfolios. Their hypothesis implies 

that "socially responsible investors increase the value of socially responsible companies relative 

to conventional companies by driving down the expected return and cost of capital of socially 

responsible funds". 

32 U.S. SRI funds were identified from Lipper Analytical services and were held up against 320 

randomly selected Conventional funds for the period 1981-1990. Both the funds were divided 

into two groups based on their establishment year and their performance was measured. A 

portfolio of 17 SRI funds was compared against a portfolio of 170 randomly selected 

conventional funds which were established in 1985 or earlier and a portfolio of 15 SRI funds 

was compared to a portfolio of 150 conventional funds that was established in 1986 or later. 

The excess return over the NYSE Index was measured for each mutual fund using the CAPM-

based Jensen's alpha. 
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The ethical fund with a longer history performed better than the conventional funds, whereas, 

the ethical funds with shorter history performed poorly than the conventional ones. Although 

Hamilton et al. (1993) found the differences in the excess return between the portfolio of SRI 

funds and conventional funds, the results were not statistically significant.  They conclude that 

market does not price social responsibility features. Investors would not lose anything by 

investing in SRI funds as the social responsibility factors have no effect on the cost of capital 

and expected returns. 

4.1.2 Mallin et al. (1995) 

Mallin et al. (1995) in the paper "The financial performance of Ethical Investment Funds" 

attempts to differentiate between the ethical and non-ethical trusts and compare the 

performance of ethical funds to non-ethical funds and market. Unlike the Hamilton et al (1993), 

Mallin et al. (1995) used a “matched pairs approach” in which they created a matched sample 

to compare the performance of each ethical fund to a non-ethical fund. The sample was 

matched on the basis of fund size and the inception date of the fund to eliminate the financial 

effect resulting from these factors.  

29 ethical funds on the UK market were matched and compared against 29 conventional funds 

with similar age and size. In order to measure the performance, annualized return for the 

period 1986-1993 was used. Financial Times All share Actuaries Index was used as a proxy for 

market return and 3-month Treasury Bills for the risk-free interest rate. Three measures i.e. 

Sharpe ratio, Treynor Ratio and Jensen alpha were used to measure and compare performance. 

On a risk-adjusted basis, the study found that both ethical and non-ethical funds underperform 

the market, and remarkably the ethical funds tend to outperform the conventional funds. 

However, the majority of the obtained alphas, both SRI and conventional, don’t exhibit 

statistical significance at a 5% level. Mallin et al. (1995) conclude that weakly superior 

performance of ethical funds might be a temporary phenomenon caused by increased 

consciousness and interest in socially responsible investing. 
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4.1.3 Gregory et al. (1997) 

Gregory et al. (1997) further developed the methodology of Mallin et al. (1995) by introducing 

the use of multi-factor model to calculate the performance of SRI funds. The authors argue that, 

although Mallin et al. (1995) introduced the use of fund size and date of inception to control 

the effect of these factors on financial performance, they do not control for the investment 

made by these funds. Mallin et al. (1995) assumed that funds of similar size and age made 

similar type of investment. Gregory et al. (1997) pointed out that several studies have 

examined the portfolio holding of ethical funds and showed that ethical funds are skewed 

towards the small cap companies.  

In this paper, Gregory et al. (1997) re-evaluate the Mallin et al. (1995) approach by further 

adding investing area and fund type as the factor for comparison and using a size and risk 

adjusted benchmark to account for bias towards small cap companies induced by ethical 

constraints. 18 ethical funds were selected from EIRIS database and the matched pairs 

approach was used to identify non-ethical funds based on the age, size, geographical focus and 

type of fund. Hoare Govett Smaller Companies Index (HGSCI) and Financial Times All Share 

Index (FTASI) were used as Benchmark portfolio and Treasury bill rate was used as the risk-free 

rate. The return data for funds were extracted for the period 1986-1994 from Micropal Unit 

Trust database and were regressed against the index and size factor to calculate the Jensen's 

alpha. The authors also performed two cross-sectional test on a large sample of funds to 

investigate the impact of age, fund size and a dummy variable ‘ethical' on the performance of 

the funds. With regards to age, they chose to incorporate it as a dummy variable instead of as a 

direct measure in the form of numbers of months, as they claimed that it would yield overall 

insignificant results. 

Their results suggested that both groups, ethical and conventional, underperformed the market 

but the outcome is not statistically significant. The cross-sectional results indicated that fund 

size and ethical factors have no significant impact on the trust performance but the study found 

that ethical stocks have high exposure to small cap stocks. The cross-sectional analysis also 

showed that cut-off points for the definition of age dummy had an influence on the results. 
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They used both 48 months and 42 months as cut-off points, and the age dummy was only 

significant when 42 months was applied as a cut-off point. 

4.1.4 Statman (2000) 

The paper by Statman (2000) compared the performance the 31 US Socially responsible funds 

against the group of 62 conventional funds for the period 1990-1998. 2 conventional funds 

were identified for each socially responsible fund based on the asset size. Only equity funds 

with no more than 30% investment in bonds and cash were chosen in the sample. CAPM based 

Jensen’s alpha and a modified version of Sharpe ratio, excess standard-deviation-adjusted 

return (eSDAR), were used to measure and compare the performance. Furthermore, the 

performance of the Domini Social Index (DSI), an index of stocks of socially responsible 

companies, was compared to the S& P 500 for the period 1990-1998. 

 Results suggest that socially responsible funds perform better than the conventional funds, 

although the outcome was not statistically significant, and both types of funds underperformed 

the market benchmark. Although the ethical index had a higher eSDAR than that of S&P 500, 

the risk- adjusted returns of ethical Index were lower than those of S&P 500 Index. The results 

were however statistically insignificant. 

4.1.5 Schroder (2004) 

Schroder (2004) conducted a study to evaluate the performance of SRI equity investment funds 

in the US, Germany and Switerland as well as the performnace of SRI equity indices was 

analyzed.  30 US SRI funds, 16 funds from Germany and Switzerland and 10 SRI indices are 

analyzed. The paper used a set of social, ethical and environmental criteria to select indices and 

funds. Funds with an investment of more than 60% in equities have been selected in the sample. 

 Furthermore, funds and indices for which data was available before May 2000 were collected 

from Thomson Financial Datastream database and the minimum length of the price series was 

set to 30 months. Sharpe ratio and Jensen's alpha is used to analyze the performance. As the 

previous scholars have concluded that SRI funds are tilted towards low cap companies, so two 

benchmark indices, a blue chip and a small-cap index have been used in the study. The 

benchmark indices are selected on the basis of the geographical focus of the funds.   
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Results indicate that ethical funds from US, Germany and Switzerland do not significantly 

underperform the market. There is no clear disadvantage to investing in SRI funds when 

compared to conventional funds. Most of the SRI indices exhibited positive alpha. However, the 

results were not statistically significant. Schroder (2004) also found that US SRI funds invest 

heavily in blue chip companies and focused on social and ethical and social criteria, whereas 

German and Swiss funds were inclined towards small cap companies and focused on 

environmental criteria. 

4.1.6 Bauer et al. (2005) 

The study by Bauer et al. (2005) is one of most popular and advanced study on SRI fund 

performance. The study builds on the previous research on ethical funds. They applied Carhart 

(1997) multi-factor model that controls for size, book to market and momentum factors. The 

study selected 103 ethical open ended equity mutual funds from the US, UK and Germany 

which were identified through Morningstar (US), EIRIS (UK) and Ecoreporter (German) database. 

The monthly returns of ethical funds were compared to those of conventional mutual funds in 

the period 1990-2001. 

Three conventional funds were selected for each ethical fund using fund size and age as 

matching criteria. Equally weighted portfolios were constructed for the different groups. Funds 

with less than 12 months of data were excluded from the sample. Dead funds were included in 

the sample to mitigate the survivorship bias. The funds were divided according to their domicile 

and were further grouped based on their investment universe. The performance was analyzed 

using Jensen’s alpha in both CAPM model and Carhart (1997) 4-factor model. The local and 

international indices were tested for the market benchmark in the CAPM model but no 

significant difference was observed. With the use of multi-factor model, the authors found an 

increase in R-squared compared to CAPM model and thereby, confirming the superiority of 

multi-factor model in explaining the mutual fund returns. Bauer et al. (2005) also investigated 

the relative performance of funds through time by dividing the sample period into three non-

overlapping sub-samples. 
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In the performance analysis using both CAPM and Carhart model, there was no significant 

difference in the performance of SRI and conventional funds in both cases. The results also 

indicated that the fund’s performance improved over time and that the ethical funds need 

some time before resulting performance similar to conventional funds. Furthermore, their 

findings show that ethical funds are inclined towards growth stocks and have higher expense 

ratio. Bauer et al. (2005) also tested with regards to the management fee’s influence on the 

performances. By comparing alphas for return with and without performance fees, it showed 

that the difference wasn’t statistically significant. Last but not least, they also tested whether 

ethical indices would be better benchmarks for SRI fund performance than conventional indices. 

The results showed that conventional standard indices were more useful in explaining the SRI 

fund returns. 

4.1.7 Kreander et al. (2005) 

The paper by Kreander, Gray, Power and Sinclair (2005) was built on the previous research by 

Mallin et al. (1995) by talking a matched pair approach to European setting. They focused on 

European ethical funds rather than focusing on UK or US ethical funds. The paper also extended 

the cross-sectional approach used by Gregory et al. (1997) by adding management fee and load 

charge, which is the commission charged when investing in a fund, as new variables. The study 

selected 30 ethical funds from UK, Sweden, Germany and Netherland. A matched pair approach 

was used to identify the 30 equivalent non-ethical funds on the basis of age, fund size, country 

and investment universe. The financial performance of ethical and non-ethical fund was 

examined using Sharpe ratio, Treynor ratio, CAPM based Jensen’s alpha and Fama-French 3-

factor model for the period 1995-2001. The paper suffers from survivorship bias but the 

authors argue that the bias affects both the funds and as a result, the analysis will not be 

distorted.  

Results suggested that there was no significant difference in the performance of ethical and 

non-ethical funds with a size adjusted benchmark and none of the funds had any noticeable 

market timing ability. When comparing results across investment universe, respectively 

international and domestic, it was found that SRI outperformed conventional funds with 
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international focus while the results were unclear for domestic funds. The authors concluded 

that international SRI funds could overcome the constraints by international diversification, 

whereas the constraints posed more difficult challenges for domestic SRI fund performance. 

The cross sectional regression of fund performance on the fund characteristics such as fund size, 

age, and load and management fee revealed that these characteristics were generally 

statistically insignificant at explaining the Jensen’s alpha except for management fee. 

Management fee gave a rather unclear result, where it was positively significant at 10% for 

international funds and insignificant for domestic funds in both UK and Sweden. The authors 

argued that data sample for domestic funds suffered from missing variables and small sample, 

which could be the cause of statistical insignificance for the results.  

4.1.8 Bauer et al. (2007) 

In their study from 2007, Bauer et al. tried to address the issue of selecting benchmark when 

evaluating the performance of Canadian SRI funds. This paper follows the approach used by 

Bauer et al. (2005) to evaluate the performance of ethical funds to their counterparts using 

Carhart (1997) 4-factor model. The author argued that the single factor model does not take 

into account the risk associated with investing in small cap stocks. 

Their sample included Canadian ethical and non-ethical funds with domestic equity investment 

universe. Funds with less than 12 months of return data were excluded. 8 ethical and 267 

conventional funds were identified and the returns data were collected from Globefund.com 

for the period 1994 to 2003. The market index was constructed using all Canadian stocks in the 

Worldscope database, which is said to cover 98% of the stocks. In order to test the explanatory 

of the benchmark, Jantzi Social Index, which is a value-weighted index consisting of 60 stocks 

that pass through a variety of social and environmental screens (Rossenberg et al., 2008), was 

used. R-squared was calculated to test, which market index is capable of explaining the 

performance of ethical funds. 

Bauer et al. (2007) found no significant difference between in the performance of ethical and 

conventional funds using both single-factor and multi-factor model. No significant difference in 

investment style of ethical and conventional fund was noticed. R-squared indicated that ethical 
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funds were more correlated with conventional market index than with ethical index. Hence, 

they conclude that constraints imposed on ethical funds did not lead to weak performance. 

4.1.9 Renneboog et al. (2008a) 

Renneboog et al. (2008a) performed the most comprehensive study of SRI funds across 17 

different countries from 3 different regions. The main data sources were Standard & Poor's 

Fund Service, CRSP (Center for Research in Security Prices), Bloomberg, and Datastream. A total 

of 440 live and dead SRI mutual funds were selected using various screening criteria and 16036 

live and dead conventional funds were identified. The paper also included 3 Norwegian and 26 

Swedish ethical funds. In the study, CAPM, Fama French 3-factors model and Carhart (1997) 

momentum factor model has been used. The performance study is constructed by using the 

time-series returns of an equally weighted portfolio of funds on a country basis. The country 

wise performance is evaluated against the local indices and local risk-free rate. Results indicate 

that many European North American SRI funds significantly underperform the local market 

indices. 

For the performance study and the cross-sectional study, a control group of conventional funds 

was identified based on fund characteristics. 2 US conventional funds were selected for each 

SRI fund in US, Europe and Asia-Pacific. Similarly, 2 UK conventional funds were identified for 

each UK SRI fund. The matching approach is based on fund size, age, the presence of load fees, 

and risk exposure. In order to control for fund age, conventional funds that were 2 years 

younger or two years older than SRI funds were selected. 

Alphas from CAPM and multi-factor model indicate that SRI funds in most of the countries 

perform as well as their convention counterparts, while both of them underperform relative to 

the market. However, some exceptions were noted, SRI funds in France, Ireland, Sweden and 

Japan significantly underperformed the conventional funds. The alphas of the conventional 

portfolios in US were higher than that of ethical portfolios but were still lower than the market 

indices thereby, indicating that active management is costly. The results from screening 

intensity indicated that each additional ethical screen leads to approximately 1% lower annual 

return for the fund. Hence, higher the screening intensity a fund applies, lower will be the 
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return. The results also showed that certain screening activities, such as investing in firms with 

the focus on community involvement etc., actually yielded excess returns over the others, and 

it indicated that screening process did yield valuable information. Moreover, the analysis 

showed that fund size eroded the returns of conventional funds while it was insignificant for SRI 

funds, indicating that larger SRI funds were less likely to experience decreasing return to scale. 

Additionally, management fees appeared to significantly reduce the risk-adjusted returns for 

both SRI and conventional funds. Fund age reduced the risk-adjusted returns of SRI funds but 

the result was statistically significant for the returns of conventional funds only. 

The authors also tested for the impact that the difference in screening activities across 

countries had on the results. They tested it by adding an additional variable to account for the 

possible difference, and the extra variable was the excess return of ethical equity indices, such 

as FTSE 4 Good over risk-free rates. As a result, the added variable had very little influence on 

the risk-adjusted returns of SRI funds.  

Furthermore, the authors also tested for the evolution of SRI performance over time by dividing 

the sample period into three subperiods: the pre-bubble period of 1991-1995, the bubble 

period of 1996-1999, and the post-bubble period of 2000-2003. The results were consistent 

with Bauer et al. (2005), where the US and Germany markets underwent a catching-up phase 

while it wasn't the case for the other countries. For continental European, UK, and Asia-Pacific 

SRI funds, the R-squared appeared to be increasing over time on which the authors concluded 

that it might indicate a gradual convergence of holding assets of SRI funds towards the 

conventional funds or that conventional funds were becoming more socially responsible.  

4.1.10 Varma & Nofsinger (2014) 

This paper by Varma and Nofsinger focused on the performance of socially responsible funds 

during the crisis and non-crisis poeriod. The study used 240 US SRI funds identified from 

Morningstar database and several other websites. Among these 240 SRI funds, 128 used both 

social and environmental screen, 135 used positive environmental screen and only 5 used 

negative social screen. 
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The conventional funds were identified using a matching approach used in various other studies. 

Three conventional funds were identified for each SRI fund based on year of inception and total 

net assets of the fund. Return data were extracted from Centre for Research in Security Prices 

(CRSP) and Compustat database for the period 2000 to 2011. Three different factor models i.e. 

CAPM, Fama French 3-factor model and Carhart 4-factor model have been used to analyze the 

performance of SRI funds relative to conventional funds. Two crisis periods were identified 

2000-2002 and 2007-2009 and the performance of SRI fund and conventional funds were 

analyzed in both crisis and non-crisis period. The study also investigates on the type of 

companies held by the SRI and Conventional funds. 

Results from the entire sample period showed that the performance of SRI funds using all three 

models is not significantly different from that of conventional funds. During the crisis period, 

SRI funds outperformed the conventional funds by an annualized 1.61-1.70 percent, depending 

on the models.  The alphas during the crisis period are positive for both SRI and conventional 

funds but the results are not statistically significant. During non-crisis period, conventional 

funds outperform the SRI funds by 0.67-0.95 percent. It was, therefore, consistent with the 

authors' hypothesis that SRI funds sacrificed some returns in the non-crisis period in order to 

achieve the higher return in the crisis period. The results also showed that different SRI 

strategies would yield different outperformance in the crisis period, where it is, especially, ESG 

funds with positive screenings that drive this asymmetric return pattern. SRI funds that focus on 

sin stocks or other product screens and funds that focus on faith or religious principles did not 

appear to have such outperformance in crisis periods.  

4.1.11 Leite et al. (2014) 

Leite et al. (2014) analyzed the performance and investment style of socially responsible funds 

in eight European markets. This is the first multi-country study that focused on SRI funds 

investing in Global and European stocks and used the matched pairs approach along with multi-

factor model which allowed for time-varying alphas and betas. The study focused on the funds 

domiciled in the UK and European area excluding Denmark, Sweden, Norway, Switzerland and 

Luxembourg.  
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This paper identified 54 international SRI equity funds with a European and Global investment 

universe from SRI funds service database provided by Vigeo and Morningstar. 145 conventional 

funds were selected from the Morningstar database based on fund age, domicile country, 

investment style, and investment universe. Unlike many other studies, fund size was not used 

to identify the conventional funds because the total net assets for some of the funds was not 

available and past research have shown that size had no significant influence on funds’ 

performance (Gregory et al., 1997, Kreander et al., 2005, Renneboog et al., 2008a). Returns 

data were extracted using Datastream with funds having at least 30 months observation for the 

period 2000 to 2008. 

This paper used a 5-factor model in which local factor was added to the Carhart (1997) 4-factor 

model to account for home biases i.e. the fund manager preference to investing in local stocks. 

Local currency and local risk free rates were used to avoid the risk of fluctuations in exchange 

rate. Unlike other studies, MSCI AC indices were used to calculate small minus big (SMB) and 

high minus Low (HML) factors. For globally focused funds US momentum factor from Kenneth 

French’s website and for funds focused on European stock, momentum factor was calculated. 

Like other studies in the field, their study found that the performance of SRI funds is not 

statistically significant from their conventional counterparts. Globally focused SRI funds could 

not take advantage from international diversification. Globally focused SRI funds reflected 

lower market betas than European focused SRI fund. Unlike other studies, European SRI funds 

were less exposed to small cap stocks. 

The authors also tested on the choice between conventional market indices and SRI market 

indices as the benchmark. The results indicated that conventional indices actually yielded 

higher explanatory powers. Another interesting finding was that SRI funds in the sample 

exhibited lower beta when using SRI indices as benchmarks than conventional indices thereby,  

indicating that SRI funds were exposed towards conventional indices than SRI indices. 
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4.2 Literature Summary 

In this section, overall findings from the literature review are presented and the general 

characteristics of the methodology applied in the research have been presented. 

4.2.1 General Findings on the Literature Review 

The results from previous studies are not in complete agreement. Some of the studies have 

found evidence of outperformance of ethical funds but the results are not statistically 

significant (Hamilton et al., 1993; Statman, 2000). Figure 8 shows the percentage of statistical 

significant result and statistical insignificant result found in the 22 studies that have been 

examined. A complete list of studies can be found in Appendix 1. 

Figure 8: Statistical validity of the findings in the literature 

 

While most of the studies show that the performance of SRI funds is not significantly different 

(eg. Gregory et al. 1997, Statman 2000) from that of conventional funds, some of the studies 

have found significant difference (e.g. Mallin et al., 1995; Sanchej et al., 2009) in performance. 

As noted in the literature review, Socially Responsible Investing has been defined in the 

different ways. Mallin et al. (1995) provide their own definition of SRI in the study to select SRI 

funds, while most scholars identify SRI funds from different databases and use very different 

screening procedure to identify the SRI funds. There is high chance that the results are not 

comparable as the characteristics of the funds identified in various studies differ.  

Mallin et al. (1995) were the first to introduce matched pair approach to identify conventional 

funds, which later has been used in many other studies. Bauer et al. (2005) introduced the use 
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of multi-factor model and found that it explains the performance of ethical funds better. No 

significant different in results were observed whether the studies employed single-factor or 

multi-factor models to compare the performance. Most of the studies used matched pair 

approach to identify the conventional funds based on age, size and investment universe. Leite 

et al. (2014) did not take fund size into account while identifying the conventional arguing that 

some studies found fund size to have no effect on fund performance.  

Renneboog et al. (2008a) found that the performance results may vary between the countries. 

Bauer et al. (2005) found evidence for the long-term performance of SRI funds and indicated 

that ethical funds performance improve over time. The performance of SRI funds differs when 

compared to conventional funds during crisis and non-crisis period (Varma & Nofsinger, 2014). 

The investment style of ethical funds differs from that of conventional funds. Ethical funds 

seem to invest in small cap companies as noted by Gregory et al. (1997) and Schroder (2004).  

Given the difference in terms of SRI definition, time period, benchmarks and performance 

measure, it is difficult to arrive at any conclusion on SRI fund performance. The studies should 

be interpreted with some caution. 

4.2.2 General Finding on the Applied Methodology 

Although the literature differs in terms of applied methodology, the authors have tried to find 

some common ground: 

 Sharpe ratio, Treynor ratio and Jensen’s alpha are widely used. 

 Matched pair approach based on age, country and investment universe is applied. 

 The analysis is either conducted on a portfolio level with equally weighted returns or on 

individual fund level. 

 Older studies focused on CAPM while recent studies have used multi-factor models such 

as Fama-French 3-factor, Carhart 4-factor, and Cortez et al. 5-factor 

 Performance comparison in different sub-periods is conducted. 

 Investment universe is used to distinguish between domestic and international focus of 

funds and to compare the performance within these categories. 



49 
 

Chapter 5. Theoretical Foundation 

This section introduces the theoretical discussion regarding the performance of SRI funds on a 

firm and fund level. The two main schools of thoughts, cost concerned and value concerned, 

that discuss the relationship of corporate social responsibility and financial performance is 

presented. The difference in unconstrained and constrained approach to the portfolio is 

discussed in light of modern portfolio theory. Then, a discussion of stakeholder and shareholder 

theory is presented.  

5.1 SRI - “The Cost Concerned School” 

The proponents of cost concerned school argue that socially responsible strategies increases 

cost and thus lead to poor financial performance. Friedman (1962) believed in the “invisible 

hand” mechanism of Adam Smith and argued that socially responsible practices are not aligned 

with the interest of shareholders. The managers are the agents that work for the owners and 

the agent’s sole responsibility is profit maximization. By pursuing this goal of profit 

maximization, the business is already giving back to the society in an efficient way. 

“There is one and only one social responsibility of business - to use its resources and engage in 

activities designed to increase its profits so long as it stays within the rules of the game, which is 

to say, engages in open and free competition without deception or fraud.” (Friedman, 1962) 

Friedman (1962) strongly believed that the company should have no social responsibility 

towards society, as the main objective of any company is to maximize profit and to return a 

share of the profit to the shareholders for the risk they took. 

Environmental consciousness can be costly and complicated for managers. Investing in 

environmental concerns has higher costs and little payback. There is a trade-off between 

financial performance and environmental performance (Walley and Whitehead, 1994). 

Waddock and Graves (1994) argue that spending in corporate social responsibility will create 

competitive disadvantages for the company in comparison to companies that do not spend on 

CSR.   
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5.2 SRI - “The Value Concerned School” 

The proponents of Value concerned school of SRI argues that investing in CSR results in 

competitive advantage and higher value creation. Michael porter is one of the most influential 

proponents of value concerned school. Michael porter (1991) in his article ‘America's Green 

Strategy' argued that strict regulations and standards encourage companies to innovate to 

produce environmentally friendly products that will use less resource, pollute less and cost 

lower. 

Improved environmental performance can be a source of competitive advantage as it can lead 

to better resource utilization, efficient processes, lower cost, improved product and better 

market opportunities. Companies facing higher environmental costs will re-engineer and look 

for innovative technology that can lower the environmental impact and compliance costs. Using 

innovative technology will lead to resource efficient products and consequently lower cost. 

There are a lot of examples where companies have saved money by focusing on environmental 

performance and standards. 3M’s “pollution prevention pays” program reduced 3M’s emission 

by saving the company $500 million. Similarly, Dow chemical by redesigning its production 

process reduced waste by 6000 tons and saved $2.4 million per year. (Porter and van der Linde, 

1995)  

Waddock and Graves (1994) argued that focusing on social activities will enhance the 

relationship with major stakeholders resulting in improved financial performance. Ambeck and 

Lanoie (2008) claimed that reducing environmental impact will create opportunities for 

companies to reduce cost or increase revenue. Porter and Kramer (2011) introduced the 

concept of shared value and argued that incorporating societal concerns into business strategy 

can create value for the company. Although the investment universe of SRI funds is narrow, the 

firms that are part of SRI portfolio are better managed and generate equal or greater risk-

adjusted returns (Barnett & Salomon, 2006) 
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5.3 Unconstrained vs. Constrained Portfolio 

Modern Portfolio theory was introduced by Harry Markowitz that describes the ways of 

allocating and diversifying assets in a portfolio to maximize the expected return of the portfolio 

given the risk. This theory focused on portfolio formulation by considering the risk, expected 

return of the stock and correlation between the returns of the stocks in a portfolio. It is because 

of the market risk that all stocks are more or less correlated. If the correlation did not exist 

between the stocks then all risk could be eliminated by diversification. (Markowitz, 1952) 

Portfolios that have a maximum expected return for a given level of risk are efficient portfolios. 

The set of efficient portfolios is known as efficient frontier. The inventor chooses the portfolio 

from the efficient frontier based on his/her risk appetite. (Markowitz, 1952) 

Unconstrained investing is an investment style that that is free from any rules in terms of stocks 

selection. Conventional portfolio usually has an unconstrained investment universe in terms of 

stock selection that allows for better diversification. Unconstrained investment style allows a 

manager to select stocks freely across asset classes and sectors.   

Constrained investing is an investment style that requires investors and fund managers to 

follow certain rules, be it in terms of selecting stocks, investment universe etc. Constraints are 

usually costly for the investors as the efficient frontier constructed with the extra constraints 

will result in lower Sharpe ratio when compared to unconstrained one. Socially responsible 

investing avoids investment in certain countries and industries that are considered unethical 

(Bodie, Kane & Marcus, 2014).  

The screening process used by SRI funds might reduce the diversification effect as the 

investment universe in constrained. Several industries and stocks are excluded based on the 

strategies opted by the SRI funds, which affects diversification. Barnett and Salomon (2006) 

argue that negative screening excluded not only companies but the whole industry and 

consequently leading to constricted investment universe. Hong et al. (2009) claimed that ‘sin’ 

stocks in the Unites States have generated higher returns relative to the stock market. 

Excluding such stocks might lead to lower Sharpe ratio and return generated is considered sub-

optimal. 
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5.4 Shareholders Value vs. Stakeholders Value 

Whether firms should focus on maximizing shareholders value or stakeholders value is highly 

debated. Classical economists claim that there is no difference between the two goals. When 

firms try to maximize their profit, there is optimal resource allocation and consequently, the 

social welfare is maximized. However, the modern theory states that when the assumption of 

welfare theory is violated, profit maximization will not necessarily lead to social welfare 

maximization.  

Shareholder theory states that the main duty of managers is to maximize profits and act in the 

interest of shareholders. Freeman (1984) challenged the shareholder theory approach and 

argued that company should be accountable towards a large number of stakeholders i.e. 

shareholders, employees, suppliers, government, community etc. Corporate social 

responsibility practices strengthen the relationship between the firm and the society. 

Overlooking the stakeholder interests may impact the firm's reputation and consequently, 

affecting firm's financial performance. Managers are responsible for balancing the interest of all 

stakeholders to maximize overall stakeholder’s value. 

Jensen (2001) claims that shareholder maximization goal conflicts with social welfare 

maximization. He gives an example of how a fishery is affected by pollution from a chemical 

plant. The profit maximization behaviour of the chemical plant increases pollution which affects 

the fishery. The fishery suffers from decreasing number of fish population and consequently, 

social welfare is not maximized. Stakeholder theory increases the cost that arises from the 

conflict of interest between the manager and shareholder as it does not clearly define how to 

measure the aggregate welfare of all the stakeholders. (Jensen, 2001)  

The stakeholder theory suggests that socially responsible practices lead to long-term 

performance. Socially responsible firms are more likely to be in the right tail of the distribution 

and firms with poor societal practices are risky and prone to crises and are likely to be in the 

left tail of the distribution. Hence, SRI funds that use social screen are likely to achieve a higher 

return. (Barnett & Salomon, 2006) 
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Chapter 6. Performance Measurement and Market Models 

This section provides an overview of the selected performance tools to measure and assess the 

performance of SRI and conventional funds. Both single-factor and multi- factor performance 

models are discussed and evaluated. Finally, the econometrics method to estimate the relation 

between dependent and independent parameters is presented. 

6.1 Basic Return Calculation 

The return on a security is the amount of profit generated by the investment. The return is 

calculated as the change in the market value of a security plus any other income received 

during the period. The performance of funds can be evaluated by comparing their return over a 

period. It is essential that the funds being compared have similar characteristics in terms of 

asset class, investment universe and geographical focus. Since, the thesis focus on mutual funds, 

Net asset value (NAV) will be used.  NAV is the price of the mutual fund’s share. It is calculated 

as the total asset of the fund minus any liabilities over the number of shares outstanding. The 

rate of return on a mutual fund can be calculated as: 

𝑅𝑡 =  
𝑁𝐴𝑉𝑡 + 𝐼𝑛𝑐𝑜𝑚𝑒 𝑎𝑛𝑑 𝑐𝑎𝑝𝑖𝑡𝑎𝑙 𝑔𝑎𝑖𝑛 𝑑𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛𝑡

𝑁𝐴𝑉𝑡−1
− 1 

Where, 

Rt = Return for period t 

NAVt = Net asset value at time t 

NAVt−1 = Net asset value at time t-1 

The return will be transformed to continuously compounded return using natural logarithm 

(LN). Doing so makes the conversion of daily and monthly to yearly return easier and will result 

in a better normal distribution of returns. Log transformation of returns reduces the potential 

skewness in the return distribution. 
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6.2 Performance Measures 

Based on the literature review, the widely used performance measures in the chosen previous 

studies are Sharpe ratio, Treynor ratio, and Jensen’s alpha. For this analysis, those three 

performance measures are assessed to be appropriate and will provide a foundation to 

compare the results of this study to the previous ones.  

The authors will in this section focus on these three measures and intend to give readers a solid 

theoretical foundation for the selected measurement tool. 

6.2.1 Sharpe Ratio  

Sharpe Ratio also known as reward to volatility ratio is one of the most popular performance 

measure used by investors and fund managers to measure the performance of the funds. 

Sharpe ratio was first introduced by William F. Sharpe in 1966, which measures how well the 

return of an asset or portfolio compensates the investor for the amount of risk taken. 

𝑆𝑖 =
𝑅𝑖 − 𝑅𝑓

𝜎𝑅𝑖
 

Where, 

Si  = Reward to volatility ratio on portfolio i 

 Ri = Return on portfolio i 

Rf = Risk-free rate of return  

𝜎𝑅𝑖   = Standard deviation of the portfolio i 

The Sharpe ratio explains whether the excess return of the portfolio over the risk-free return is 

due to smart investing or high risk-taking. A positive Sharpe ratio indicates better risk-adjusted 

return for the portfolio, whereas a negative Sharpe ratio indicates investing in risk-free assets 

will provide a better return. If the Sharpe ratio is greater than 1, it means the fund has 

delivered a higher return than the level of risk taken. If the Sharpe ratio is equal to 1, it means 

that the fund has generated return proportionally to the amount of risk taken. If the Sharpe 

ratio is less than 1, it means that the fund has generated return lower than the level of risk 

taken (Bodie, Kane & Marcus, 2014). 
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Sharpe ratio is the slope of the capital market line (CML). If the Sharpe ratio is higher than that 

of CML, then the portfolio is generating abnormal return whereas a Sharpe ratio lower than 

that of CML indicates lower return per unit of risk. Imposing constraints on a portfolio comes 

with a price tag and the efficient frontier constructed by taking constraints into account will 

result in lower Sharpe ratio than that of an unconstrained one. (Bodie, Kane & Marcus, 2014) 

Figure 9: Risk-Return trade-off using total risk 

 
Source: Bodie, Kane & Marcus, 2014 

Figure 9 shows the risk-return trade-off for four portfolios. The portfolio with the steepest 

slope will have highest Sharpe ratio and thus provide the largest risk-adjusted return. Portfolio 

A has the highest slope and offers highest expected return for a given level of standard 

deviation. Similarly, Portfolio B provides better risk-adjusted return compared to Portfolio C 

and D.  

Sharpe ratio has been criticized because of its limitations. It focuses on the total risk i.e. 

standard deviation rather than the marker risk i.e. beta. According to portfolio theory, the 

unique risk of the asset should be diversified away in a portfolio and the market risk which is 

undiversifiable is priced by the market (Kreander et al., 2005).  The Sharpe ratio assumes that 

investors are able to borrow and lend at the risk-free rate which is unrealistic. Furthermore, 

Sharpe ratio can give misleading results when the excess return on the portfolio is negative.  

6.2.2 Treynor Ratio 

Treynor ratio, also known as Treynor Index or Reward to volatility ratio, was first proposed by 

Jack Treynor in 1965. It is a popular way to represent the tradeoff between the risk and the 
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return of the portfolio. Treynor Ratio is defined as the ratio between the risk premium and the 

systematic risk. Unlike Sharpe Ratio that takes the total risk, Treynor ratio uses systematic risk 

in the denominator. 

𝑇𝑖 =
𝑅𝑖 − 𝑅𝑓

𝛽𝑖
 

 

Where, 

Ti = Reward to Volatility ratio of portfolio i 

Ri = Return on portfolio i 

Rf = Risk-free return 

𝛽𝑖   = Beta or the systematic risk of portfolio i 

Graphically, Treynor ratio is the slope of the security market line. It measures the return earned 

in excess of risk-free investment per unit of market risk measured by beta. Similar to CAPM and 

Sharpe ratio, Treynor ratio assumes that the portfolio is adequately diversified and the 

investors could borrow and lend at the risk-free rate to adjust their level of risk.   

Figure 10: Risk-Return trade-off with market risk 

 
Source: Bodie, Kane & Marcus, 2014 

Figure 10 shows the Treynor ratio for four different portfolios. Unlike Sharpe ratio, the x-axis 

measures the systematic risk. The four different lines represent the optimal combination of the 

risk-free rate and return on risky assets for each portfolio. Each line represents security market 

line for each portfolio. Like in Sharpe Ratio, investors can borrow and lend at the risk-free rate 
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to move up or down the line depending on the investors risk appetite. Higher the slope of the 

line, better the risk-adjusted return. The portfolios can be ranked based on the slope of the line. 

Investors can earn a higher return with the same level of systematic risk by investing in 

Portfolio A.  

Treynor ratio also has some limitations. If the fund generates return lower than risk-free rate, 

then Treynor ratio will reward funds with high market risk and punish funds with low market 

risk. If the assumption of well-diversified portfolio fails, then the portfolio with similar market 

risk but a different total risk will be rated similarly. Like Sharpe Ratio, Treynor ratio assumes 

that investor can borrow or lend at risk-free rate which is unrealistic. Finally, the market risk 

calculated uses some form of benchmark index which might be overvalued or undervalued and 

could significantly affect the ranking of the portfolios.  

6.2.3 Jensen’s Alpha 

The Jensen alpha measures whether the portfolio has underperformed or outperformed the 

market. It measures the fund manager's ability to achieve an abnormal return. Jensen’s alpha 

model is built on the theoretical results of Sharpe (1966) and Treynor (1965). This model 

assumes that investors are risk averse and will take additional risk only if they are compensated 

for it. (Jensen, 1969) 

𝛼𝑖 = 𝑅𝑖 − [𝑅𝑓 + 𝛽𝑖(𝑅𝑚 − 𝑅𝑓)] + 𝜀𝑖 

Where, 

𝛼𝑖   = Excess return on portfolio i over the benchmark 

Ri  = Realized portfolio return 

Rm  = Realized return on market 

Rf   = Risk-free rate  

𝛽𝑖    = Beta of the portfolio i 

𝜀𝑖      = Residual variance error term 

Like Treynor ratio, Jensen’s alpha uses market risk to account for volatility assuming that the 

portfolios are fully diversified. In perfect capital market, all portfolios must lie on the security 

market line implying that the alpha should be zero. In fact, some securities will perform better 
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or worse than what is predicted by market models, such as CAPM, and thus exhibit positive or 

negative alpha. Jensen alpha is the resultant of the difference between observed return and the 

expected return of the portfolio. Three criteria for measuring the performance were suggested 

i.e. superior, neutral or inferior (Bodie, Kane and Marcus, 2014). 

 

  

 

 

 

 

 

Figure 11 shows the expected return for different level of beta. Funds with the alpha of zero 

will lie on the security market line and represents neutral performance. Portfolios that are 

located above the SML will have positive alpha and represent superior performance. Whereas, 

portfolios that lie below the SML have negative alpha which shows inferior performance. 

Jensen alpha is a preferred performance measure for analyzing the funds’ performance 

compared to Sharpe and Treynor ratio because it compares excess return on portfolio to excess 

return on systematic risk. The risk-free rate is adjusted from both market index and the fund in 

this model.  

6.3 Market Models 

As mentioned in the literature review, different market models have been used in previous 

studies ranging from single-factor model to five-factor model. To provide a broader comparison 

ground for this study, following models have been chosen: 

 

Figure 11: Security Market Line 
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 CAPM 

 Fama-French 3-factor model 

 Carhart 4-factor model 

 Cortez et al. 5-factor model 

This section will focus on the theories behind these models, which is intended to give readers a 

comprehensive understanding of the chosen models and thereby a good foundation for the 

analysis in this study. 

6.3.1 Single Factor Model / CAPM 

One of the most common models used to measure and analyze the performance funds is 

Capital Asset Pricing Model. CAPM shows the relationship between the risk and expected 

return on an asset. The model helps to explain whether the expected return from an asset is 

more or less than the fair return given its risk. (Bodie, Kane & Marcus, 2014)  

The main assumptions of CAPM model are (Elton et al., 2014): 

 No transaction cost: There is no cost in buying and selling assets. 

 Assets are infinitely divisible: Investors can take any position in an asset regardless of 

the wealth they own. 

 No personal income tax: An individual is indifferent to capital gain or dividend income 

that is received from the investment. 

 Perfect competition: A single investor cannot affect the price of the stock but investors 

in total through their buying and selling action determine the price. 

 Decision based on risk and return: Investors solely make decision based on the expected 

return and the standard deviation of their portfolio. 

 Unlimited short sales: Investors can short sell any number of shares. 

 Unlimited lending and borrowing: The investor can borrow or lend any amount at the 

risk-free rate. 

 Homogeneity of expectation: All investors have same expectation regarding the risk and 

return on the stocks. 
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 All assets are marketable: All assets including human capital can be bought and sold in 

the market. 

This model helps investors in identifying the expected return from an asset when the asset is 

added to a diversified portfolio. As the asset specific risk is diversified away in a portfolio, 

investors do not require any return above risk free rate for bearing asset specific risk. 

𝐸(𝑅𝑖) =  𝑅𝑓 + 𝛽𝑖[𝐸(𝑅𝑚) −  𝑅𝑓] 

Where, 

E(Ri)   = Expected return on portfolio i 

E(Rm)  = Expected return on market portfolio 

Rf         = Risk free return 

βi          = Sensitivity of portfolio i to market portfolio 

The equation states that the expected return on any asset is equal to the risk free rate plus the 

excess return on the market portfolio subject to systematic risk. Systematic risk or beta is a 

measure of assets volatility in relation to the market.  

The graphical representation of CAPM model is known as security market line (SML) as shown 

in Figure 11 earlier. All securities or portfolios that are fairly priced must lie on the SML 

depending on its beta. SML shows that the security or portfolio return has a linearly increasing 

function of its beta (Bodie, Kane & Marcus, 2014). The market portfolio has a beta of 1.  An 

asset with a beta of 1 has the same risk as the market portfolio and thus requires same excess 

expected return. An asset with a beta below 1 is less risky than the market portfolio and thus 

requires lower excess expected return than that of market portfolio. An asset with a beta above 

1 is more risky than the market and thus requires higher excess expected return compared to 

that of market portfolio.  

Although some of the assumptions of CAPM are not realistic and there could be more factors 

that explain the security return, CAPM is still widely used in the empirical studies for measuring 

and analyzing the performance of funds. 
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 6.3.2 Multifactor Models 

The use of multi-factor model in empirical studies to compare and analyses the performance of 

mutual funds has increased tremendously. Although the single factor model has been used 

extensively, recent literature on cross-sectional variation of stock return has led questions to 

the adequacy of single factor model in explaining the mutual fund performance. Researchers 

have found that there are factors other than the market that causes stocks to move together. 

Multi-factor models are able to explain the mutual funds return better than the single index 

model because multi-factor model includes several factors that could describe the performance 

of mutual fund (Bodie, Kane & Marcus, 2014).  Bauer et al. (2005) claims that using multi-factor 

models not only improved performance measurement but also allowed for better analysis of 

mutual funds.  

6.3.3 Arbitrage Pricing Theory 

Arbitrage pricing theory (APT) has a different approach to asset pricing. The concept of multi-

factor model is based on APT which was first proposed by Stephen Ross in 1976. The APT 

depends on the law of one price i.e. two assets that are identical in all respect should have the 

same price. The description of equilibrium in APT is more general than that of CAPM. The main 

assumptions of APT are: 

 Return are described my multi-factor model 

 Asset specific risk can be diversified away 

 No arbitrage opportunity exist 

APT states that the expected return on a security or portfolio can be explained as a function of 

several index or macroeconomic factors. Like CAPM, APT predicts security market line which 

shows the risk-return trade off. If the law of one price is violated then the assumption of no 

arbitrage opportunity fails. In such case, arbitrageurs will engage in arbitrage activity until the 

opportunity is eliminated. (Bodie, Kane & Marcus, 2014) 
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The multi-factor APT model can be written as: 

𝑅𝑖 =  𝛼𝑖 +  ∑ 𝑏𝑖𝑗  𝐹𝑗  +  𝜀𝑖

𝑛

𝑗=1

 

Where, 

Ri = Return on portfolio i 

αi = Return on portfolio i if all factors have loading zero 

bij = Sensitivity of portfolio i return to the factor j 

Fj = Value of factor j that impact the return on portfolio i 

εi = Random error term 

The factor F can be any variable such as oil price, inflation, interest rate, portfolio of stocks, 

portfolio of bonds etc. APT model with only one factor and that being market portfolio can be 

seen as CAPM model. However, in APT there is no market portfolio as in CAPM and any 

portfolio can be taken as a factor in the model. All the factors that are expected to influence the 

price of the asset can be included in the model.  

The APT does not define what factor to use in the model. It could be a challenge to identify the 

right factors that explain the security's return. Many researchers have taken this challenge of 

identifying the relevant factors. The major multi-factor models used in most of the empirical 

studies will be elaborated in the subsequent section. 

6.3.4 Fama-French 3-Factor Model 

Fama-French three-factor model is the most dominant multi-factor model used in empirical 

research (Bodie, Kane & Marcus, 2014). Fama and French (1992) claim that the three-factor 

model explains the assets return better than the CAPM Model. This model extends the CAPM 

model by adding size and value factors. The three factors are:  

1. Market: return on a market index 

2. Small minus Big (SMB): Return on a portfolio of small stocks minus the return on a 

portfolio of large stocks 



63 
 

3. High minus Low (HML): Return on a portfolio of a high book to market value (Value 

stocks) minus the return on a portfolio of low book to market value (growth stocks). 

Based on previous research by (Banz, 1981 and Reinganum 1981), Fama and French found that 

the stocks in small cap companies provide a better return than that of large-cap companies and 

value stocks provide a higher return than growth stocks.  Evidence from Basu (1983) and Banz 

(1981) suggested that the average stock return is related to its size, book to market equity and, 

earning to price, cash flow to price and past sales. (Fama & French, 1996) 

𝑅𝑖𝑡 − 𝑅𝑓𝑡 =  𝛼𝑖 + 𝛽𝑖𝑀(𝑅𝑚𝑡 − 𝑅𝑓𝑡) + 𝛽𝑖𝑆𝑀𝐵𝑆𝑀𝐵𝑡 + 𝛽𝑖𝐻𝑀𝐿𝐻𝑀𝐿𝑡 + 𝜀𝑖𝑡 

Where, 

Rit − Rft is the excess return on portfolio i at time t 

αi  is the Jensen’s alpha for portfolio i 

Rmt − Rft is the excess return on market index at time t 

SMBt is the difference in return between small cap portfolio and large cap portfolio at time t 

HMLt is the difference in return between value portfolio and growth portfolio at time t 

βiM, βiSMB, βiHML are the sensitivities of the return on portfolio i subject to three factors  

εit  is the random error term that has zero covariance with three factors 

Fama and French (1993) constructed SMB factor by taking all stocks from NYSE, Amex and 

NASDAQ and sorted them based on market capitalization. The stocks were then divided into 

two portfolios, 30% with the smallest market value and 30 % with the highest market 

capitalization. The large cap portfolio is subtracted from the small cap portfolio. The portfolios 

were rebalanced every month. HML factors were constructed by ranking the stocks based on 

the book to market value of equity. Two portfolios were created; top 30% were included in high 

book to market portfolio and bottom 30% were included in low book to market value portfolio. 

The small book to market portfolio is subtracted from high book to market portfolio and 

rebalanced every month.  

Fama and French (1993) found that the intercept from the three-factor model that include 

market, size and value factor is close to zero indicating that the additional factors does a better 

job in explaining the stock returns. The negative relationship between size and return is 
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suggested by the fact that small firms are more affected by the recession and the investor will 

demand more return. Similarly, profitability is the source of common source of risk that 

explains the positive relationship between book to market value of equity and average return.   

6.3.5 Carhart Four-Factor Model 

The Carhart (1994) 4-factor model is the extension of the Fama French (1993) 3-factor model. 

Carhart pointed out that, although the 3-factor model is more precise in estimating the 

performance of mutual funds, it is not economically different than CAPM. In order to develop a 

model that has higher explanatory factor, Carhart added a fourth factor that captures the one 

year momentum anomaly used by Jagadeesh and Titman’s (1993) to the Fama-French 3-factor 

model. The study by Jagadeesh and Titman carried out the momentum strategy in which buying 

“winner-stocks” and selling “looser-stocks” can generate abnormal returns. 

Carhart 4-factor model is the extension of Fama-French 3-factor model: 

𝑅𝑖𝑡 − 𝑅𝑓𝑡 =  𝛼𝑖 + 𝛽𝑖𝑀(𝑅𝑚𝑡 − 𝑅𝑓𝑡) + 𝛽𝑖𝑆𝑀𝐵𝑆𝑀𝐵𝑡 + 𝛽𝑖𝐻𝑀𝐿𝐻𝑀𝐿𝑡 + 𝛽𝑖𝑀𝑂𝑀𝑀𝑂𝑀𝑡𝜀𝑖𝑡 

Where, 

𝑅𝑖𝑡 − 𝑅𝑓𝑡  is the excess return on portfolio i at time t 

𝛼𝑖  is the Jensenennturn on portfololio i 

𝑅𝑚𝑡 − 𝑅𝑓𝑡  is the excess return on market index at time t 

𝑆𝑀𝐵𝑡 is the difference in return between small cap portfolio and large cap portfolio at time t 

𝐻𝑀𝐿𝑡 is the difference in return between value portfolio and growth portfolio at time t 

𝑀𝑂𝑀𝑡 is the difference in the return between winning and losing portfolio at time t 

𝛽𝑖𝑀, 𝛽𝑖𝑆𝑀𝐵, 𝛽𝑖𝐻𝑀𝐿,𝛽𝑖𝑀𝑂𝑀 are the sensitivities of the return on portfolio i subject to four 

factors  

𝜀𝑖𝑡 is the random error term that has zero covariance with three factors 

The momentum factor is constructed by subtracting the portfolio of 30% best performing 

stocks from the portfolio of 30% worst performing stocks over the past 11 months lagged one 

month. The portfolio constructed used stocks listed on NYSE, Amex and NASDAQ and was 

rebalanced monthly. (Carhart, 1997)  



65 
 

All mutual funds might not follow the momentum strategy but the mutual funds might hold 

some last year’s winner stock. If the funds hold their winning stocks, they will enjoy 1-year 

higher expected return with no additional transaction cost. Results indicate that the top decile 

portfolios had more small stocks and the returns on top decile portfolios were positively 

correlated with momentum factor. Whereas, bottom decile portfolios had less small stocks and 

the returns of bottom decile portfolios were negatively correlated with momentum factor.  

(Carhart, 1997) 

Carhart (1997) in his study found that mean absolute error from 4-factor model was lower than 

that of CAPM and Fama-French 3-factor model. The momentum factor also had a low 

correlation with other factors. Results also indicate that the additional factor helped in reducing 

the pricing errors substantially. The results from his study suggest that the 4-factor model is 

superior to CAPM and Fama-French 3-factor model. 

6.3.6 Cortez et al. Five-Factor Model 

Fund managers prefer to invest in domestics stocks due to better access to data and 

information about the stocks (Gregory & Whittaker, 2007).  Previous studies have found that 

the holdings of global conventional funds are concentrated in the domestic markets. Similar 

results of home bias in Socially Responsible funds have been documented by Bauer et al., (2006) 

and Gregory & Whittaker (2007). Humberman (2001) pointed that the home bias is associated 

with the level of familiarity and comfort that an investor feels while investing in domestic 

market compared to the foreign market. Unfamiliarity with the foreign market puts investors in 

discomfort zones resulting in home bias.  

The equation for the Cortez et al. Five-factor model is specified as: 

𝑅𝑖𝑡 − 𝑅𝑓𝑡 =  𝛼𝑖 + 𝛽𝑖𝑀(𝑅𝑚𝑡 − 𝑅𝑓𝑡) + 𝛽𝑖𝑆𝑀𝐵𝑆𝑀𝐵𝑡 + 𝛽𝑖𝐻𝑀𝐿𝐻𝑀𝐿𝑡 + 𝛽𝑖𝑀𝑂𝑀𝑀𝑂𝑀𝑡+𝛽𝑖𝐿𝑂𝐶𝐿𝑂𝐶𝑡 + 𝜀𝑖𝑡  

Where, 

𝑅𝑖𝑡 − 𝑅𝑓𝑡  is the excess return on portfolio i at time t 

𝛼𝑖  is the Jensenennturn on portfololio i 

𝑅𝑚𝑡 − 𝑅𝑓𝑡  is the excess return on market index at time t 

𝑆𝑀𝐵𝑡 is the difference in return between small cap portfolio and large cap portfolio at time t 
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𝐻𝑀𝐿𝑡 is the difference in return between value portfolio and growth portfolio at time t 

𝑀𝑂𝑀𝑡 is the difference in the return between winning and losing portfolio at time t 

𝐿𝑂𝐶𝑡  is the difference in the return between the local market and global market at time t 

𝛽𝑖𝑀, 𝛽𝑖𝑆𝑀𝐵, 𝛽𝑖𝐻𝑀𝐿,𝛽𝑖𝑀𝑂𝑀 , 𝛽𝑖𝐿𝑂𝐶 are the sensitivities of the return on portfolio i subject to five 

factors 

This model builds upon the Carhart (1997) four-factor model by adding a fifth factor i.e. local 

factor, which is measured by the return difference between the local index and the benchmark 

regional or global index. 

6.4 Econometrics Method 

Econometrics is the application of mathematical models to economic data. The main purpose of 

applying the mathematical models to economic data is to estimate the relationship between 

the independent and dependent variable and test the parameters generated from the models 

to conclude the validity of stated results. (Gujarati & Porter, 2009) 

Following section will describe the way the single-factor and multi-factor models are applied to 

the mutual fund returns i.e. dependent variables and other factors i.e. independent variables. 

6.4.1 Ordinary Least Square 

The simplest method of linear regression is Ordinary Least square (OLS). The main goal of OLS 

method is to determine the best fit line that explains the relationship between the dependent 

and independent variable. (Gujarati & Porter, 2009) 

Let’s take an example of how the ordinary least square method is applied to CAPM model: 

𝑅𝑖𝑡 =  𝛼𝑖 +  𝛽𝑖[𝑅𝑚𝑡] + 𝜀𝑖𝑡 

Where, 

𝑅𝑖𝑡 = Excess return on portfolio i at time t 

𝛽𝑖 = Beta of portfolio i 

𝑅𝑚𝑡 = Excess return on market at time t 

𝜀𝑖𝑡 = Residual error term 
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In CAPM model, the dependent variable is the mutual fund return and the independent variable 

is market return. If the relation between fund and market return is not perfect, a fit line 

explaining the relationship is not observable. Hence, OLS method will create a best fit line by 

minimizing the sum of squared errors resulting from the difference between the observed value 

and the value determined by the model. (Gujarati & Porter, 2009) 

When applying the CAPM model to the data, the excess return on SRI funds will be compared to 

the relevant market index based on the investment universe. The obtained alpha indicates the 

value of mutual fund return when market return is zero and beta indicated the slope of the line. 

The alpha and beta are known as OLS estimates and will result in smallest sum of squared 

errors. 

6.4.2 Statistical Significance of OLS Estimates 

Once the OLS estimates are determined, a test of the statistical significance of the OLS 

estimates is performed. For CAPM to hold, the alpha must be equal to zero. The stated 

hypothesis would be; if the alpha is equal to zero and it will be tested against the alternative 

hypothesis which states that alpha is different from zero. 

The alternative hypothesis is a two-sided hypothesis as there is no theoretical expectation 

about the direction of the alternative hypothesis. A statistical test i.e. t –test is performed 

which estimates how many standard errors the obtained value of alpha differs from the 

hypothesized value. A test statistic is statistically significant if the value of the test statistic lies 

in the critical range. The null hypothesis is rejected in such case. A test is statistically 

insignificant if the value of test statistic lies in the critical region. The null hypothesis cannot be 

rejected in such case. (Gujarati & Porter, 2009) 

The test can be conducted under different significance level i.e. 1%, 5% or 10%. If the 

significance level is set to be 5%, then a value of t-statistic away from the critical region i.e. +- 

1.96, the value of alpha lies outside the confidence interval of 95%, will lead to rejection of the 

null hypothesis. However, if the t-statistic is between +-1.96, the value of alpha lies inside the 

confidence interval of 95%, then the null hypothesis cannot be rejected. 
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Similarly, the statistical significance of OLS estimates can be applied to the multifactor models 

as explained in this section. However, that actual application of all the models is conducted 

through the use of an Excel and statistical program R. 

6.4.3 Goodness of Fit 

The goodness of fit test is performed to see how well the regression line fits the data. If all the 

observation of dependent and independent variables lie on the fitted line then it would be a 

perfect fit. However, it is very rare. Some data point will lie above and some below the fitted 

line. The coefficient of determination assesses how well the dependent variable can be 

predicted using the independent variables. 

R2 =  
SSR

SST
=  

∑  (Ŷi − Y̅)2

∑(Yi − Y̅)2
= 1 −  

SSE

SST
 

Where, 

𝑅2    = Coefficient of Determination 

𝑆𝑆𝑅 = Sum of squared residuals 

𝑆𝑆𝑇 = Total sum of squares 

�̂�𝑖    = Predicted value of Y 

�̅�   = Mean of Y 

𝑌𝑖   = Observed value of Y 

𝑆𝑆𝐸 = Sum of squared errors 

This measure helps to determine how certain can one be in making predictions using a certain 

model. The value of R-squared ranges from 0 to 1. If the model fits the data perfectly i.e. all the 

data lies on the fitted line, then R-squaredwill be 1.  A R-squared of 1 means that 100% of the 

variation in Y can be explained by the relationship between X and Y.  

R-Squared generally increases with increase in number of independent variables. The added 

variables might not have any effect of the dependent variable y, and do not improve the model 

but the R-squared will increase. It never decreases. 

In order to address the problem posed by R-Squared, adjusted R-Squared will be used. The 

adjusted R-Squared adjusts for the number of dependent variable in the model. The adjusted R-
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squared increases if the added variable has a correlation to Y, and thus improves the model. It 

decreases if the added variable has no strong correlation to Y. It can be written as: 

𝑅𝑎𝑑𝑗
2 = 1 −  [

(1 − 𝑅2)(𝑛 − 1)

𝑛 − 𝑘 − 1
] 

Where, 

𝑅𝑎𝑑𝑗
2  = Adjusted R-Squared 

𝑛       = number of data points 

𝑘    = number of independent variables 

A model with a higher adjusted R-squared indicates good fit and is usually preferred. One 

should also look for identifying theoretically valid model. Independent variable should be 

included in a model if the dependent variable is affected and uncorrelated to all other already 

chosen independent variables in the model. (Woolridge, 2013) 

6.4.4 Heteroscedasticity 

Homoscedasticity is one of the main assumptions in the ordinary least square (OLS). This 

assumption states that the variation around the fitted line is same across all values of the 

independent variable. The variance in the error term does not increase or decrease with the 

value of the independent variable. If the variance of the error term is not constant over time, 

then it is the case of heteroscedasticity where the assumption of OLS is violated. If the OLS 

regression ignores the presence of heteroscedasticity, then the conclusions drawn from the 

model will be misleading. (Gujarati & Porter, 2009) 

Gujarati & Porter (2009) indicates that heteroscedasticity is a serious problem and the 

researchers should take corrective action is the unequal variance is found in data. In the case of 

heteroscedasticity, the OLS estimates are not biased rather the unequal variance in error term 

causes bias in the standard error and thus leading to an incorrect conclusion regarding the 

significance of OLS estimates (Woolridge, 2013). 

If the heteroscedasticity in the data follows a specific formal model, a linear transformation of 

the data based on the model could be performed to correct for the error, but it is not always 
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the case. White (1980) therefore suggested an estimator that is consistent in the presence of 

heteroscedasticity. Even though the heteroscedasticity won’t be completely eliminated by this 

method, it allows proper inferences to be drawn on the results. The procedure is applied in this 

study through the package “Sandwich” in statistical computing program R to adjust for 

heteroscedasticity. 

6.4.5 Multicollinearity 

Multicollinearity occurs when two or more regressors in the regression model are correlated. In 

such cases, OLS cannot be used to estimate the coefficients. The assumption of multicollinearity 

in OLS require that only those independent variable should be included in the model that are 

not linearly related to one or more independent variables in the model. There should be no 

multicollinearity among the regressors included in the model. If the collinearity between two 

regressors in the model is perfect then the OLS estimates remain indeterminate and their 

standard errors are infinite. The independent variable could be correlated to a certain degree, 

but should not be perfectly correlated. (Gujarati & Porter, 2009) 

The authors have used two measures to detect for multicollinearity problem. Firstly, pairwise 

correlation between independent variables is examined. If the correlation coefficient between 

the independent variables is above 0.8, then multicollinearity is a serious problem (Gujarati & 

Porter, 2009). Secondly, Variance inflating factor (VIF) is used to detect multicollinearity. VIF 

shows how the variance of an estimator increases due to multicollinearity. VIF is defined as: 

𝑉𝐼𝐹 =  
1

1 − 𝑅23
2  

 

Where, 𝑅23
2   is the Coefficient of determination between independent variable 2 and 3 in the 

model.  

The value of VIF can range from 1 to infinity. If there is no collinearity between the independent 

variables i.e. 𝑅23
2  is 0, then the VIF is equal to 1. As the collinearity between independent 

variables approaches 1, VIF approaches infinity. Gujarati & Porter (2009) suggest that if VIF is 

greater than 10 for an independent variable, which will occur if the coefficient of determination 

is above 0.9, then that variable is highly collinear and is considered problematic. 
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Chapter 7. Data and Method 

After identifying and selecting the appropriate models and performance measures, a detailed 

description of the selected data and method is presented. This section will focus on how the 

data sample is constructed and analysed to assess the performance of SRI funds relative to their 

conventional counterparts. The purpose is to ensure that the analysis can be recreated by the 

readers and thereby ensure the validity and reliability of the results. 

7.1 Data Selection 

As mentioned earlier, there is no universally accepted definition of SRI. What some consider 

being ethical might be viewed as unethical by others. To ensure comparability of this study to 

the previous researches, a broad definition has been selected, as defined in delimitation. The 

procedure is done in accordance to the study by Renneboog et al. (2008a). As stated in the 

delimitation, the focus of this study is on active equity investing mutual funds. Any passive fund 

and non-equity mutual fund is excluded from the study. 

To extract the fund list, the fund screener function in Bloomberg is used. Bloomberg is chosen 

as the data source because it is the most commonly used financial information source by 

investment professionals in the financial industry. Since the study is performed with an investor 

perspective, Bloomberg is considered appropriate for extracting the SRI funds list. However, 

none of the found literature has used Bloomberg for extracting the fund list but rather used 

other databases such as Morningstar, SRI Fund Service, EIRIS etc. Researchers are thus relying 

on the definition applied by various service providers, and potential differences in the applied 

definitions could result in differences in the extracted fund list, which can thereby cause 

difference in results. The readers should thereby take it into consideration when comparing 

results across studies that use difference data sources. 

The list is created by selecting open-end mutual funds that have domiciles in the Scandinavian 

countries i.e. Denmark, Sweden and Norway. Passive funds and funds that invest in assets 

classes other than equity are excluded. Afterwards, SRI funds are identified using Bloomberg 
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fund screener General Attribute categories: Climate Change, Social Responsible, ESG, 

Environmental Responsible, Religiously Responsible. 

For extracting the fund return data, both Bloomberg and Datastream are used. Monthly return 

data was extracted for the period January 2007 to December 2016. It is especially important to 

notice that fund return data collected is adjusted for dividends, as most funds usually pay 

dividends and the recorded NAVs are reduced by the paid amount. The function used in this 

study is total holding period return with net dividends.  

Full data extraction for all funds has, unfortunately, not been possible. For instance, some funds 

have missing data and some funds do not have enough data points. It is therefore decided to 

follow the adjusting procedure for funds with limited data used by Bauer et al. (2007) and 

Renneboog et al. (2008a), where funds that are younger than 1 year or having less than 12 data 

points are removed from the list. For missing data, the interpolation technique has been used.  

The funds with more than 3 months of missing data in a row are removed to limit the effect of 

interpolation technique on the analysis.  

After making the adjustments stated above, the authors are left with following data sample as 

shown in Table 2. 

Table 2: Number of Scandinavian Funds 

  Number of funds SRI funds Conventional funds 

Denmark 228 6 222 

Sweden 252 22 230 

Norway 113 35 78 

Total 593 63 530 

7.2 Data Division 

The selected funds are grouped into different sub-categories with respect to their domiciles and 

investment focus. Firstly, the funds are divided into three group based on their domicile. 

Secondly, the funds are further divided into two investment focuses i.e. Global funds and 

Regional funds. The funds that only invest in the Nordic region, which is Norway, Sweden, 



73 
 

Denmark, and Finland, will be termed as Regional funds, while the funds investing globally are 

categorized as Global funds.  

The division is made in accordance with the procedure applied by Bauer et al. (2007), where 

domestic benchmarks are assigned to domestic funds. The funds investing in the Nordic region, 

the so-called domestic/regional funds, will be assigned domestic benchmark. The funds with 

global investment focus will be assigned global benchmarks. None of the Danish SRI funds 

invests in the Nordic region, which leads to 5 subgroups in total. Table 3 shows that subdivision 

of funds across investment focus.  

Table 3: Number of SRI funds across countries and Investment focus 

 

7.3 Matched Pair 

There are several types of benchmarks that can be used for documenting the SRI fund 

performance. One of the possibilities is to use an index as benchmarks for fund performance. 

Bauer et al. (2005) hypothesized in their study that ethical stock indices should be better 

benchmarks than conventional stock indices as the SRI investment universe is limited by the 

extra ethical screenings and tested for it. However, the result of the study shows that the 

conventional stock indices actually have higher explanatory powers, and the result has also 

been confirmed by many other studies such as (Bauer et al., 2007; Leite et al., 2014). 

Another possibility for benchmarking is matched pair approach, which was introduced by Malin 

et al. (1995). This method pairs SRI funds with conventional mutual funds that have similar 

characteristics. Malin et al. (1995) used fund size and fund inception date as matching criteria. 

Based on the literature review in chapter 4, matched pair approach seems to be the dominant 

method.  

Regional Focus Global Focus

Denmark 0 6

Sweden 14 8

Norway 20 15

Total 34 29
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In this study, the matched pair approach has been used. The matching criteria applied are fund 

age, investment focus, and domicile. Many previous papers have used fund size as one of the 

matching criteria. It has been excluded in this study because of two reasons. Firstly, it has not 

been possible for the authors to extract historical data for fund sizes for the all the sample. 

Secondly, several studies have indicated that size does not have much effect on SRI fund 

performance (Gregory et al., 1997; Kreander et al., 2005; Renneboog et al., 2008a).  

The funds are first matched based on the fund's domicile and investment focus. Then the funds 

were matched with the fund age criteria, where the inception date of the matched pair should 

be within 1-year range. In cases where the 1 year age criterion is not fulfilled, the requirement 

was relaxed to 2 years. If no matched pairs could be found with the 2-year criterion, funds with 

the closet attributes are selected. The list of matched pairs can be found in the Appendix 2. 

7.4 Model Factors and Proxies 

As discussed in section 6.3, the selected models for the analysis are CAPM, Fama-French 3-

factor, Carhart 4-factor, and Cortez et al. 5-factor. To undertake the analysis, estimations of the 

variables in the different models are required. In this section, the authors will go through how 

various factors are estimated and the decisions made during the estimation processes. 

7.4.1 Risk-free Rate 

The risk-free rate represents the rate at which investors can gain by investing in a risk-free asset. 

Many proxies can be found for the risk-free rate, including returns on treasury bills and 

government bonds. Interbank rates have been chosen as proxies for the risk-free rate in the 

analysis as it has been used in several previous studies (Bauer et al., 2005; Renneboog et al., 

2008a). Since the study cover funds from three different countries, three interbank rates, 

Copenhagen Offered Rate (CIBOR), Stockholm Interbank Offered Rate (STIBOR), and Norwegian 

Interbank Offered Rate (NIBOR), are used. The interbank rates are calculated and published 

with various maturities ranging from one week to six months. The three-month interbank rate 

is used in this study for all three countries as it is considered as the most liquid one.  
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The interbank rate data extracted is denominated in their local currencies, and the rates are 

published as annual rate which the authors have converted to monthly rates to match the 

return data on funds. 

7.4.2 Market Index 

The choice of the market index is rather important, as it forms a comparison/foundation for the 

fund performance in the analysis. The correct market index should reflect the "true" 

performance of the market in which the funds operate. It is, therefore, appropriate to assign 

market indices with respect to the funds' investment focuses. For instance, a fund with global 

focus should be benchmarked against a global index, as they have the same investment 

universe. As discussed earlier, the authors have separated funds into two investment focus 

categories; regional funds that invest in the Nordic market and global funds that invest in the 

global market.  

It could be argued that using SRI indices to benchmark against SRI funds would be most 

appropriate. However, previous studies have shown that SRI indices exhibit lower explanatory 

power than conventional indices (Bauer et al., 2007; Cortez et al., 2009). Thus, the authors 

decided to use conventional indices as market benchmarks. The conventional indices are MSCI 

indices and are chosen based on investment focus of the funds. For funds investing in the 

Nordic region, MSCI Nordic Countries Index, which includes 75% of all large-cap stocks from 

Norway, Sweden, Denmark, and Finland, is selected as the market benchmark. For funds with 

global investment focus, MSCI AC World Index, which includes 75% of all stock in the world, is 

selected as the market benchmark. The index data is denominated in the same currency as the 

fund in order to avoid the impact of currency fluctuation. For instance, the index data will be 

denominated in NOK for Norwegian funds. 

An alternative to MSCI indices could be the Thomson Worldscope indices, which were used by 

several papers in the area (Bauer et al., 2005, Renneboog et al., 2008a). The indices are said to 

cover 98% of the markets and thus be more representative of the market return. However, the 

differences between these two sets of indices are concluded to be too small and insignificant 

that it would not affect the general results according to Bauer et al. (2005) and Renneboog et al. 
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(2008a). Monthly return data was extracted from DataStream with data type as “Price Index” 

using “MSCI Total Return Index” function, which is adjusted for dividends. Finally, log-returns 

are calculated for the chosen indices. 

7.4.3 SMB and HML Factors 

The SMB and HML factors were first introduced by Fama and French (1993). They constructed 

the factors by calculating the difference between various stock portfolios based on their 

characteristics. SMB factor was calculated as the difference between portfolios of small cap and 

large cap stocks. The HML factor was calculated using the same method, but the portfolios 

were constructed with respect to the stocks' book-to-market ratios, which are said to reflect 

the portfolios' exposure towards growth and value stocks. Similar methods were used in several 

previous performance studies (Bauer et al. 2005; Carhart, 1997). However, this procedure is 

considered to be beyond the scope of this study due to limited time and resource. The focus is 

therefore directed toward alternative approaches. 

An alternative method was proposed by Robert Faff in 2004, where he altered the method from 

using self-constructed stock portfolios to market indices. Faff (2004) tested it on the Australian 

market and used ASX/Russell indices, where he constructed SMB factor by subtracting average 

return on large-cap growth indices and large cap value indices from their corresponding small 

cap indices, and the HML factor was constructed using the same approach. In his study, Faff 

(2004) compared the results using the alternative method to results of Fama-French and 

concluded that his results were consistent with the original findings.  

In this study, a modified version of Faff’s method is applied. Instead of using average returns on 

different indices, the factors were created using a difference between two indices. SMB factor 

was calculated as the difference between a small cap index and a large cap index. Similarly, 

HML factor was calculated as the difference between the value index and growth index. The 

selection of indices is based on each fund’s investment focus. Funds with global investment 

focus will be assigned global indices, while funds with Nordic investment focus will be assigned 

Nordic indices. The authors encountered a problem when selecting large cap index for funds 

with Nordic focus. MSCI Nordic Large Cap Index would have been a preferred option, but the 
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index did not cover the observation period used in the study. Thus, FTSE Nordic Large Cap Index 

was used to replace the Nordic Large cap Index. 

The monthly total returns data for various indices denominated in all three currencies were 

extracted from Datastream. The returns were then converted to log-returns. A complete list of 

selected indices can be found in Appendix 3.  

7.4.4 MOM Factor 

MOM factor was added by Carhart (1997) to the 3-factor model by Fama and French. Carhart 

calculated it by obtaining the difference in returns of a winning and a losing portfolio, 

rebalanced every month. The winner portfolio consists of top 30% best performing stocks over 

the past 11 months, lagged one month. The loser portfolio consists of the worst performing 30% 

over past 11 months and also with one month lag. The original method by Carhart is beyond the 

scope of this thesis as the procedure is too resource-consuming. Faff (2004) didn’t include this 

factor in his paper and no other alternative approach could be found.  

It was not possible to locate indices that can be used as proxies for the winner and loser 

portfolio constructed the same way as Carhart’s method.  The construction of momentum 

factor is complicated and given the time and resource constraints, it is out of the scope for this 

research. The Kenneth R. French library provides monthly data for momentum index for the 

global and European Market. However, it does not provide momentum data for the Nordic 

region. Nevertheless, the authors decided to use the European momentum factor as a proxy 

since it covers all the European developed markets. Since the European index also includes 

other European developed countries, it could induce some potential bias in the analysis results, 

and the results should, therefore, be treated with cautions. For funds with a global investment 

focus, the global momentum factor is used. 

7.4.5 Local Factor 

A fifth factor, the local factor, was added to Carhart’s 4-factor model by Cortez et al. (2012) to 

control for the likelihood of home bias by the mutual funds. Home bias phenomenon, according 

to Cortez et al. (2012), indicates that some global funds tend to tilt towards their home markets 

with regards to investments. In cases of local markets not having 100% correlation with the 
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global market, benchmarking those funds against a global market index could be problematic. 

Alphas from the models, which the authors use as performance measure in this study, will be 

diluted and biased as they could be affected by the difference in the returns on the home 

market and global market.  

Cortez et al. (2012) calculated the local factor as the difference between the local index and the 

global index. In this study, MSCI AC World Index is used for global funds and MSCI Nordic 

Countries Index for regional funds. For the local indices, the MSCI indices for the individual 

countries are used, which are MSCI Denmark Index, MSCI Norway Index, and MSCI Sweden 

Index. Some of the funds, which the authors categorize as regional funds are actually domestic 

funds and it is therefore expected to have a rather significant "home bias" for funds in this 

category. The monthly total returns data for local and global indices, denominated in all three 

currencies, were extracted from Datastream. The returns were then converted to log-returns.  

7.5 Method 

This section describes the procedure that will be followed in order to assess the performance of 

SRI funds compared to that of Conventional funds. Firstly, the SRI funds performance is 

compared to that of conventional funds using portfolio-based and individual-based approach. 

Secondly, the performance during the crisis and non-crisis period is tested. Finally, a cross-

sectional analysis is performed to see if the age and investment universe has any impact on the 

performance of the funds.  

7.5.1 Performance Study 

The performance will be measured using the selected performance measures and market 

models, as explained in chapter 6. The analysis will thus be conducted in two different ways i.e.  

equally weighted portfolio level and individual fund level as these two are the widely used 

approach based on the literature review in chapter 4. For the portfolio level, the returns are 

simply averaged out across funds, where the average returns are deemed to be representative 

of the whole sample. There will thus be two portfolios for each subcategory of samples: one for 

SRI and the other for conventional funds. A difference portfolio will be created using the 
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procedure applied by Bauer et al. (2005), where the conventional portfolio returns are 

subtracted from the SRI portfolio returns. The difference portfolio will thus be analyzed in the 

same way using selected performance measures and market models to test for the statistical 

significance of the difference between SRI and conventional portfolios. 

For the individual level analysis, the matched pairs are analyzed individually. Since the data 

sample is quite large and the authors have limited time resources, the best market model 

identified using the portfolio level study based on R-squared adjusted will be applied for the 

individual level analysis to calculate the Jensen’s alphas. Moreover, a cross-sectional analysis 

will be applied, where a dummy variable for SRI will be regressed on the calculated alphas to 

investigate whether there is a significant difference in the performance of SRI and conventional 

funds. 

7.5.2 Crisis Study 

This analysis focuses on testing whether the relative performance of SRI changes across 

economic states, which is crucial for the analysis, as the financial crisis period is included in the 

observation period (2007 – 2016). 

The analysis is based on the approach applied by Varma & Nofsinger (2014). Two periods are 

identified for this analysis. The crisis period is set from October 2007 to March 2009 which is 

consistent with the definition of financial crisis period by Varma & Nofsinger (2014). The rest 

are set to be non-crisis period. The analysis is conducted on portfolio level, and the best market 

model with the highest explanatory power, identified in the portfolio-based analysis, will be 

used. Varma & Nofsinger (2014) used Carhart 4-factor model where they incorporated two 

dummy variables, one for crisis and the other for non-crisis periods. The model is as follows: 

𝑅𝑖𝑡 − 𝑅𝑓𝑡 = 𝛼𝐶𝐷𝐶,𝑡 +  𝛼𝑁𝐶𝐷𝑁𝐶,𝑡+𝛽𝑖𝑀(𝑅𝑚𝑡 − 𝑅𝑓𝑡) + 𝛽𝑖𝑆𝑀𝐵𝑆𝑀𝐵𝑡 + 𝛽𝑖𝐻𝑀𝐿𝐻𝑀𝐿𝑡

+ 𝛽𝑖𝑀𝑂𝑀𝑀𝑂𝑀𝑡+𝜀𝑖𝑡 

Where, 𝛼𝐶  is the crisis period alpha and 𝛼𝑁𝐶  is the crisis period alpha. 𝐷𝐶,𝑡 is a dummy variable 

which takes the value of 1 if the time period t is specified as crisis period and 0 otherwise. 𝐷𝑁𝐶,𝑡 

is a dummy variable which takes the value of 1 if the time period t is specified as crisis period 

and 0 otherwise. 
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The Varma & Nofsinger (2014) did not test for the statistical significance of the difference 

between the two dummy coefficients in their analysis. A modified version of the approach has 

also been applied where only one dummy variable is incorporated to indicate 1 for crisis period: 

𝑅𝑖𝑡 − 𝑅𝑓𝑡 = 𝛼 + 𝛽𝑖𝐶𝐷𝐶,𝑡+𝛽𝑖𝑀(𝑅𝑚𝑡 − 𝑅𝑓𝑡) + 𝛽𝑖𝑆𝑀𝐵𝑆𝑀𝐵𝑡 + 𝛽𝑖𝐻𝑀𝐿𝐻𝑀𝐿𝑡 + 𝛽𝑖𝑀𝑂𝑀𝑀𝑂𝑀𝑡+𝜀𝑖𝑡 

 

7.5.3 Cross-sectional Study  

The section will determine if the fund age and investment universe can explain the relative 

performance of mutual funds. The analysis is done on individual fund level, where relative 

performance is calculated as SRI alphas minus alphas of matched conventional counterparts.  

This analysis will be performed on two levels, respectively on country level and cross-

country/aggregate level. On the country level, age and investment universe factors will be 

regressed on the difference-alphas for the funds in each country to evaluate their significance 

in explaining the risk-adjusted returns. On the aggregate level, two additional dummy variables 

will be added to indicate domiciles, where Denmark is set to be the base country. 

Age can be measured in either number of months or as a dummy variable that distinguishes 

between young and old funds. In this analysis, the authors have chosen to use dummy variable 

for the fund age because it varies widely across countries. The median fund age will be used as 

threshold/cut-off point to distinguish between young and old funds. The funds with age lower 

than the median fund age is considered as a young fund and is assigned a value of 1 and 0 

otherwise. Investment universe factor will also be indicated by a dummy variable where is 

assigned to funds with global investment universe and 0 otherwise.  

7.6 Possible Biases 

This subsection focuses on the possible biases in the data, which could influence the analysis 

results. The purpose of this subsection is to briefly present the biases in order to form a solid 

foundation for understanding the validity of the data used and the results obtained in the 

analysis. 
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7.6.1 Management Fees 

As mentioned in the delimitation, management fees are not taken into account for the analysis. 

Neither Bloomberg nor Datastream, which are the main data sources, offers the possibility of 

extracting management-fee-adjusted returns for the funds. As stated in the delimitations, doing 

it manually will be too complex and time-consuming with respect to the scope of this thesis. It 

could be assumed that the fee structure is different from fund to fund and that SRI funds might 

have a different fee structure than conventional funds, possibly requiring higher fees due to 

extra screenings performed. However, it is deemed to be beyond the scope of the thesis to 

investigate specific features of individual funds. In addition, Bauer et al. (2005) examined the 

impact of management fees on the fund's performance by comparing the results before and 

after adjustments of management fee in their return data. The results indicated that there is no 

significant difference on the results (Bauer et al., 2005). The conclusion is confirmed by 

Renneboog et al. (2008a), who didn’t find a significant difference the relative performance 

between SRI and conventional funds.  

7.6.2 Survivorship Bias 

Brown et al. (1992) studied historical performance for dead funds and found that dead funds, 

which are funds that are liquidated or merged with other funds, tend to have poor 

performances, which typically is the reason for funds closing down. Excluding dead funds will, 

therefore, eliminate the funds with poor performance in the data sample and thereby, leading 

to overestimation of the average performance. Bauer et al. (2005) confirmed this phenomenon 

in their study on dead funds impact on average returns on three different markets i.e. Germany, 

United Kingdom, and the United States in the period 1990 to 2001. They concluded that 

average returns in those markets were overestimated by 0.14%, 0.17%, and 0.31% in Germany, 

United Kingdom, and the United States respectively per year (Bauer et al., 2005). 

Carhart (1994) also tested the impact of survivorship bias on mutual funds in period 1962 to 

1994 by comparing results before and after adjustment of dead funds. The research concluded 

that the overestimation of the fund performance due to survivorship bias was 0.17% when 1 

year period was used. The overestimation increased to 0.70% and 1.34% when the analysis 



82 
 

period increased to 10 years and 34 years respectively. Similarly, Carhart (1994) concluded that 

longer analysis period would lead to a greater degree of survivorship bias. 

The data sample used in this study only includes the funds that currently exist, which makes it 

subject to survivorship bias. It is hereby highly plausible that the calculated returns for the 

funds exhibit survivorship bias. As mentioned earlier, the list of funds is extracted from 

Bloomberg and it does not include any dead funds. It has, therefore, not been possible to 

correct for the bias. 

The situation is further exacerbated by the fact that the analysis period used in this study 

includes the financial crisis in 2007-2009, which is expected to have led to more funds closing 

down during the period. On the other hand, it should be noted that the survivorship bias 

impacts both the SRI funds and conventional funds. This impact could result in an offset 

position and would thereby minimize the effect, as the authors intend to investigate the 

performance difference between SRI and conventional funds. However, the readers should take 

caution when interpreting the average returns for SRI and conventional funds. It should be 

noted that the absolute performance for these two types of funds from the analysis is highly 

likely to be overestimated. 

7.6.3 Selection Bias 

Selection bias occurs when the data for analysis is selected with the purpose of getting the 

intended results and support the predetermined hypothesis (Aresti & Franklin, 2009). This bias 

is also very crucial for this study as the matched pair approach is being used, where self-

selected counterparts are assigned to SRI funds. It is, therefore, important to document the 

selection process in a transparent way in order to assure the validity and reliability of the 

analysis results. The readers are also encouraged to look at the methods with a critical view.  

For assuring non-existence of selection bias, firstly, the funds are matched with predetermined 

criteria, which are domicile, fund age, and investment focus, based on results from previous 

studies. Secondly, the return data of the funds are extracted after pairing up the fund, which 

eliminates the possibility of the authors knowing the fund performances beforehand. In 

addition, the choice of 10-year analysis period is based on previous studies.  
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Chapter 8. Analysis and Results 

This chapter will present the results of the analyses, as laid out in Chapter 7. The first part 

measures and analyzes the performance of SRI funds in comparison to the conventional funds 

on both portfolio and individual fund level with the selected tools. The second part focuses on 

testing whether the relative performance of SRI changes across the economic states, which is 

crucial for the analysis, as the financial crisis period is included in the examined period (2007 – 

2016). The third part focuses on the factors which could have effect on the relative 

performance of SRI funds.  

8.1 Portfolio-based Analysis 

This section presents the performance analysis of SRI and conventional funds using an equally 

weighted portfolio of individual fund return. The performance is measured for the period from 

January 2007 to December 2016.  The authors have constructed the portfolio of SRI and 

conventional funds based on the funds domicile and geographical focus. This approach is 

similar to the one adopted by Bauer et al. (2005) and Renneboog et al. (2008a). A portfolio of 

funds with a global investment universe is referred to as global portfolio and a portfolio of 

funds with a Nordic investment universe is referred to as regional portfolio.  

8.1.1 Descriptive Data 

Table 4 summarizes the descriptive dataset used for the analysis. The results show that Norway 

clearly has the most number of funds within both global and Nordic investment universe 

category. Sweden has higher number of SRI funds with a regional universe compared to that of 

global investment universe. Denmark has the least number of funds with global investment 

universe among the three countries. There are no SRI funds with regional investment universe 

in Denmark. 
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Table 4: Descriptive Data 

 

In terms of average fund age, the Swedish and Norwegian funds are older than Danish funds. 

Regional Norwegian SRI funds tend to be older in age compared to Global Norwegian SRI funds. 

However, the results are exactly the opposite for Swedish funds. Regional Swedish funds are 

younger than the global ones. Danish global SRI funds have an average age of 9 years indicating 

that Danish market is a relatively young. It also perfectly explains why Denmark has less 

number of SRI funds compared to its regional counterparts. The Norwegian funds have the 

highest number of data points across investment universe compared to Sweden and Denmark.  

8.1.2 Descriptive Statistics 

Table 5 summarizes the descriptive statistics of the returns on portfolio of SRI funds, their 

conventional counterparts and benchmark indices. Global Danish SRI portfolio is 

# of funds

Average age 

of Funds

Number of 

data points

Denmark

Global

SRI 6 108 588

Conventional 6 112 619

Norway

Global

SRI 15 200 1790

Conventional 15 201 1815

Regional

SRI 20 234 2374

Conventional 20 233 2367

Sweden

Global

SRI 8 233 897

Conventional 8 242 904

Regional

SRI 14 207 1629

Conventional 14 210 1628

Notes : The age of funds are presented in months. 

Country
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undeperforming and more volatile compared to the market and its conventional counterpart. 

Danish SRI portfolio has the lowest mean annual return with the second highst total risk among 

the SRI category across subgroups.  

Table 5: Descriptive Statistics 

 

 

Both global and regional Norwegian SRI portfolios are outperforming compared to the 

benchmark index and their conventional matched pairs in terms of absolute returns. Without 

taking risk into account, global Norwegian SRI portfolio is the best performer among the SRI 

Average 

Annual 

return

Average 

Annual 

Standard 

Deviation

Min Monthly 

Return

Max Monthly 

return

Denmark

Global

SRI 4.32 18.51 -19.29 16.74

Conventional 6.15 11.88 -8.12 11.53

Market 6.25 13.67 -12.01 11.44

Norway

Global

SRI 6.41 14.00 -14.14 10.65

Conventional 4.79 14.11 -15.67 10.82

Market 7.28 12.24 -10.21 8.60

Regional

SRI 6.23 20.48 -27.64 14.00

Conventional 5.54 19.04 -25.68 13.62

Market 6.03 17.07 -16.59 18.18

Sweden

Global

SRI 5.14 12.86 -12.33 12.07

Conventional 5.28 14.10 -15.31 14.34

Market 6.87 11.88 -10.91 8.82

Regional

SRI 6.40 18.01 -18.64 21.76

Conventional 7.47 18.24 -18.43 21.24

Market 5.63 16.96 -17.90 18.21

Notes: All returns and standard deviations are presented in percentages.

Country
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category across countries. However, the return for Norwegian SRI and conventional portfolio 

across investment focus is more volatile than the market index. 

Regional Swedish SRI portfolio is performing better than the Swedish SRI portfolio investing 

globally. Both global and regional Swedish SRI portfolio are underperforming compared to their 

reference group.  The regional Swedish SRI and conventional portfolio have outperformed the 

regional index but with higher volatility in their returns compared to the market. However, both 

global Swedish SRI and conventional portfolio have underperformed the market. 

Broadly speaking, there is no evidence that SRI portfolios have been able to outperform or 

underperform the conventional portfolios, whereas it is quite evident that they generally 

underperform relative to the market index across countries and investment focus. The returns 

for both regional and global market indices are less volatile across countries compared to SRI 

and conventional portfolios.  However, regional SRI portfolios outperform the benchmark 

indice across Sweden and Norway. The results are mixed for regional conventional portfolio 

where regional Swedish conventional portfolio outperforms the market and Norwegian 

portfolio underperforms. 

8.1.3 Reward to Volatility Ratios 

In order to evaluate the risk and reward relationship among funds, two risk adjusted measures 

are used. The results from Sharpe and Treynor measures are presented in Table 6. An 

inspection of the table reveals that all the SRI portfolios have undeperformed the market index 

based on Sharpe measure and very few have outperformed based on Treynor measure. The 

performance of SRI portfolios is very similar to that of conventional portfolios  across countries 

and investment focus with the exception of Danish SRI portfolio. The results are quite similar to 

the finding by Mallin et al. (1995) who also found that ethical funds performed as well as their 

non-ethical counterparts according to the Sharpe and Treynor measures. 
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Table 6: Sharpe and Treynor Ratios 

 

Global Danish SRI portfolio is the worst performer according to both measures, which is similar 

to findings from descriptive statistics. However, the SRI portfolios in most cases have the 

highest Sharpe ratio relative to their conventional counterparts, which is consistent with the 

findings of Kreander et al. (2005). Swedish SRI portfolio is the best performer according to 

Sharpe and Treynor measure among the SRI category across countries. Both global and regional 

Norwegian SRI portfolios have slightly outperformed their conventional counterparts according 

to Sharpe and Treynor measures. The results are mixed for Swedish funds. Global Swedish SRI 

portfolio slightly outperform or perform at least as well as their conventional counterpart, but 

Beta Sharpe Ratio Treynor Ratio

Denmark

Global

SRI 1.20 0.15 0.02

Conventional 0.83 0.39 0.06

Market 1.00 0.34 0.05

Norway

Global

SRI 1.09 0.27 0.03

Conventional 1.04 0.15 0.02

Market 1.00 0.38 0.05

Regional

SRI 1.00 0.17 0.04

Conventional 0.97 0.15 0.03

Market 1.00 0.20 0.03

Sweden

Global

SRI 1.04 0.28 0.03

Conventional 1.06 0.26 0.03

Market 1.00 0.45 0.05

Regional

SRI 1.02 0.27 0.05

Conventional 1.01 0.32 0.06

Market 1.00 0.24 0.04

Notes: All Sharpe and Treynor ratios are annualized.

Country
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regional Swedish SRI portfolio slightly underperforms its conventional counterpart according to 

both measures. The results from Swedish portfolio is consistent with the finding from Kreander 

et al. (2005) who found that international ethical funds outperform and domestic ethical 

underperform their non-ethical counterparts. This result indicates that global Swedish portfolio 

is able to take advantages of international diversification, while investment constraints are 

more hurtful and pose more difficult challenges towards domestic fund performance. 

8.1.4 CAPM 

The results from single-factor CAPM model and the market factor betas which cover the entire 

period from 2007 to 2016 are presented in Table 7. The alphas and betas from difference-

portfolios are also presented to see if there is any difference in the performance of SRI and 

conventional portfolios. 

All global SRI portfolios across countries exhibit negative alpha which indicates that the global 

SRI portfolios underperform the global market index. However, the results are not statistically 

significant except the Swedish global SRI portfolio that exhibit significant underperformance at 

10% level. However, the regional SRI portfolios tend to outperform the regional market index 

but with no statistical significance. The conventional portfolios across countries tend to 

underperform the market with an exception in global Danish and regional Swedish market. 

None of the under or over performance of conventional portfolios is statistically significant. The 

underperformance of SRI and conventional funds relative to the market is supported by the 

findings from Mallin et al. (1995) and Gregory et al. (1997). The overall results indicate that 

there is no significant difference between the risk-adjusted returns of portfolios and the market.  

The alphas of the difference-portfolios for Danish and Swedish funds indicate that SRI portfolios 

underperform relative to conventional portfolios, although the underperformance is only 

significantly different from zero for regional Swedish funds at 10% level.  However, the 

Norwegian SRI portfolios outperform their conventional counterparts across both global and 

regional investment focus, but the observed alphas for Norwegian difference-portfolios are not 

statistically significant across investment focus. Statman (2000) found similar results of 

outperformance of SRI funds but with no statistical significance. The results also show that 
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difference-portfolios with global investment universe tend to perform better than those of 

regional investment universe. The resulting alphas from difference-portfolios show no evidence 

of statistically significant difference in the performance of SRI and conventional portfolios 

Table 7: CAPM model 

 

Majority of the betas for the portfolios across the countries and investment focus are close to 1. 

This indicates that there is similarity between the excess return on funds and the excess return 

on the market. Despite the SRI funds are constructed using social screenings, there is high 

correlation between the stocks included in the SRI funds and its benchmark index. Danish SRI 

α β1MKT Adj. R
2

Denmark

Global

SRI -2.89 1.20*** 0.80

Conventional 0.73 0.83*** 0.90

Difference -3.61 0.38***

Norway

Global

SRI -1.26 1.09*** 0.90

Conventional -2.66 1.04*** 0.81

Difference 1.40 0.05

Regional

SRI 0.19 1.00*** 0.70

Conventional -0.38 0.97*** 0.75

Difference 0.57 0.03*

Sweden

Global

SRI -1.94* 1.04*** 0.92

Conventional -1.93 1.06*** 0.80

Difference -0.01 -0.03

Regional

SRI 0.71 1.02*** 0.91

Conventional 1.78 1.01*** 0.89

Difference -1.07* 0.00

* Significant at the 10% level

** Significant at the 5% level

*** Significant at the 1% level

Notes : All alphas are annualized and presented in percentages. 

Difference is a portfolio which is constructed by subtracting matched 

conventional from ethical fund returns.

from ethical fund returns.

Country
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portfolio exhibits the highest beta across all the countries and investment focus indicating that 

Danish SRI portfolio is more sensitive to the market fluctuation. The Danish conventional 

portfolio has the lowest beta indicating that it has lower market risk. 

The betas for SRI portfolios are slightly higher than that of conventional portfolios with an 

exception of global Swedish funds. This indicates that SRI portfolios are slightly more sensitive 

to market fluctuation than their conventional counterparts. The finding is contradictive to 

Gregory et al. (1997), Kreander et al. (2005), and Bauer et al. (2005), who found that ethical 

funds tend to be less sensitive to market than their conventional counterparts. However, the 

results are supported by Bauer et al. (2007) and Varma and Nofsinger (2014) who found that 

SRI portfolios carry similar or slightly higher systematic risk.  

Overall, the results are consistent with Hamilton et al. (1993), Kreander et al. (2005), Bauer et al. 

(2005), Varma and Nofsinger (2014), and Leite et al. (2014), who found no statistically 

significant difference in the performance of SRI and conventional portfolios. The statistical 

significant underperformance of regional Swedish SRI portfolio relative to their conventional 

counterpart is consistent with Renneboog et al. (2008a) who found that SRI funds pay a price 

for being socially responsible in France, Ireland, Sweden and Japan.  

8.1.5 Fama-French Three-Factor Model 

Table 8 shows the results from Fama and French (1993) three-factor model. The portfolio 

returns across countries and investment focus are regressed against the three factors and the 

resulting alphas show the performance of SRI and conventional portfolios relative to the market. 

The difference portfolio indicate whether SRI portfolio under or over perform their 

conventional counterparts. 

A quick comparison of the Fama and French and CAPM model reveals that adjusted R-squared 

has in general increased across countries and investment focus. The statistical significance of 

loading towards SMB and HML factors reveals that CAPM cannot account for difference in 

investment style. 
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Table 8: Fama-French 3-factor model 

 

The results from Table 8 show that the majority of the alpha values are negative, which is 

consistent with the results from CAPM. The alpha values change slightly with the introduction 

of SMB and HML factor to the CAPM model. The only exception is the Danish SRI portfolio 

where the underperformance relative to market becomes significantly different from zero at 10% 

level. Even after including the SMB and HML factor, Norwegian SRI and regional Swedish 

portfolios have not performed significantly different from their benchmark indices. The 

underperformance of SRI and conventional funds relative to market index is consistent with the 

finding from Bauer et al. (2005) and Kreander et al. (2005).  

α β1MKT β2SMB β3HML Adj. R
2

Denmark

Global

SRI -4.12* 1.16*** 0.33** -0.53*** 0.83

Conventional 0.57 0.82*** 0.07 -0.05 0.90

Difference -4.69* 0.34*** 0.26* -0.48***

Norway

Global

SRI -1.90 1.04*** 0.35*** -0.11 0.92

Conventional -3.77* 1.00*** 0.37*** -0.37** 0.85

Difference 1.87 0.04 -0.02 0.26***

Regional

SRI -1.44 0.95*** 0.70*** 0.03 0.80

Conventional -1.93 0.92*** 0.67*** 0.03 0.86

Difference 0.49 0.03 0.04 0.00

Sweden

Global

SRI -2.23** 1.01*** 0.20*** -0.04 0.93

Conventional -2.71 1.02*** 0.30** -0.27* 0.83

Difference 0.47 -0.01 -0.10 0.23**

Regional

SRI 0.37 0.99*** 0.22*** 0.14** 0.93

Conventional 1.14 0.97*** 0.36*** 0.12* 0.93

Difference -0.77 0.02 -0.13*** 0.02

* Significant at the 10% level

** Significant at the 5% level

*** Significant at the 1% level

Country

Notes : All alphas are annualized and presented in percentages. Difference is a portfolio which is 

constructed by subtracting matched conventional from ethical fund returns.

from ethical fund returns.
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The loading toward the market factor is very similar to the result obtained from CAPM model 

where SRI portfolios generally carry more systematic risk than conventional portfolios. The use 

of SMB and HML factors reveals interesting differences in the exposures of SRI and 

conventional portfolio towards size and book to market factors. The coefficients on SMB factor 

indicate that all portfolios across countries and investment focus are more exposed to small 

capitalization stocks with statistical significance. However, regional funds across countries are 

more biased towards small cap stocks compared to global funds. Results are mixed with respect 

to HML loadings, where all global portfolios indicate positive HML loadings and all regional 

portfolios indicate negative HML loadings. However, not all of the HML results are significant. 

Global Danish SRI portfolio, global Norwegian conventional portfolio, and global Swedish 

conventional portfolio are significantly biased towards growth stocks, while both Swedish SRI 

and conventional portfolios with regional focus are significantly tilted towards value stocks. 

The results from difference-portfolios generally indicate that the performance of SRI portfolio is 

not statistically different from their conventional counterparts with the exception of Danish 

global funds. The result for Danish SRI portfolio shows that it significantly underperforms 

relative to conventional counterpart, which was not evident with CAPM model. The difference 

is due to the significant exposure of Danish SRI portfolio towards small cap stocks, which is 

eliminated in this model. Despite no statistical difference in performance for the majority of 

portfolios, the results regarding investment styles do show significant differences in some of 

the subgroups. Global Danish SRI funds have higher exposure towards small cap companies 

than their reference portfolios. The results of significant small cap bias of SRI funds are 

consistent with Gregory et al. (1997) and Bauer et al. (2006). However, regional Swedish funds 

have less exposure to small cap stocks compared to their reference group. The results is in line 

with Renneboog et al. (2008a), who found that Norwegian and Swedish SRI funds tend to have 

less exposure to small cap stocks compared to their conventional counterparts. However, the 

authors did not find any statistical difference in the exposure to size factor between SRI and 

conventional portfolios for Norwegian funds, both global and regional, and Global Swedish 

funds. 
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The difference portfolios for HML factor indicate that global Norwegian and Swedish SRI 

portfolios have significantly less growth orientation compared to their conventional 

counterparts. The result is partially in line with Renneboog et al. (2008a) who found that 

Norwegian SRI funds have higher exposure towards HML factor than their counterparts, while 

the difference between Swedish SRI and conventional funds with respect to HML is insignificant. 

Results for Danish portfolios show that Danish SRI funds are tilted more towards growth stocks 

than conventional funds. Bauer et al. (2005) found varying results of both growth and value 

orientation. Bauer et al. (2005) argue that value sectors like chemical, energy and basic 

industries have higher environmental risk and most of the SRI funds exclude these kinds of 

stocks which results in higher proportion of growth stocks. 

8.1.6 Carhart Four-Factor Model 

Table 9 shows the results from Carhart 4-factor model. The adjusted R-squared has generally 

increased compared to 3-factor model across the subgroups. This supports that notion that 

Carhart (1997) 4-factor model has higher explanatory power than the Fama-French 3-factor 

model. 

All observed alphas for both SRI and conventional portfolios from this model are similar to 

those of CAPM and 3-factor model, although with some shifts in statistical significance. The 

alphas for all the difference-portfolios are insignificant indicating that SRI funds perform as well 

as conventional funds. The betas for SRI and conventional portfolios are also similar to previous 

two models, indicating that SRI funds have higher systematic risk. With addition of fourth factor, 

the loadings for SMB factor among the portfolios have not changed much except for the Danish 

Portfolio, in which the statistical significance of the difference-portfolio towards SMB factor 

disappears compared to that of 3-factor model. The loadings for HML factor undergo slight 

changes, but the results remain similar to those of 3-factor model. The difference between 

regional SRI and conventional portfolios regarding their exposure to HML factor is insignificant 

across countries. The result is in line with findings of with Renneboog et al. (2008a) for Swedish 

and Norwegian portfolio, Bauer et al. (2007) for Canadian funds and Humphrey and Lee (2011) 

for Australian funds.  



94 
 

Table 9: Carhart 4-factor model 

 

All the portfolios across countries and investment focus are exposed towards negative 

momentum factor. However, the coefficients for momentum factor are only statistically 

significant for portfolios with global investment universe. The possible reason could be the fact 

that the authors have used a European index as proxy to account for the momentum effect in 

regional fund returns. The results are consistent with Bauer et al. (2005), who found the 

difference between SRI and conventional funds regarding their exposure to momentum factor 

to be statistically significant for international funds but not domestic funds. Bauer et al. (2005) 

followed the original construction of momentum factor, and the consistency of results could, 

α β1MKT β2SMB β3HML β4MOM Adj. R
2

Denmark

Global

SRI -3.51 1.11*** 0.17 -0.88*** -0.25*** 0.85

Conventional 0.69 0.81*** 0.03 -0.12 -0.05 0.90

Difference -4.20 0.30*** 0.14 -0.77*** -0.20**

Norway

Global

SRI -1.73 1.03*** 0.29*** -0.22** -0.08** 0.92

Conventional -3.39* 0.98*** 0.25*** -0.60*** -0.16*** 0.86

Difference 1.67 0.05* 0.05 0.38*** 0.09***

Regional

SRI -1.38 0.95*** 0.70*** 0.03 -0.01 0.80

Conventional -1.62 0.91*** 0.67*** 0.02 -0.03 0.86

Difference 0.24 0.04** 0.04 0.01 0.03

Sweden

Global

SRI -2.10* 1.00*** 0.16*** -0.11 -0.05 0.93

Conventional -2.09 0.98*** 0.15 -0.60*** -0.23*** 0.85

Difference 0.00 0.02 0.02 0.49*** 0.18***

Regional

SRI 0.86 0.97*** 0.22*** 0.12* -0.05 0.93

Conventional 1.52 0.96*** 0.36*** 0.10 -0.04 0.93

Difference -0.66 0.01 -0.13*** 0.01 -0.01

* Significant at the 10% level

** Significant at the 5% level

*** Significant at the 1% level

Country

Notes : All alphas are annualized and presented in percentages. Difference is a portfolio which is 

constructed by subtracting matched conventional from ethical fund returns.

from ethical fund returns.
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on the other hand, indicate that the insignificance is not because of the use of European index 

for regional funds. Same as Bauer et al. (2005), the results from this study show mixed results 

with respect to SRI funds’ momentum loadings relative to the conventional. While global 

Danish SRI funds have significantly lower negative momentum loading relative to the 

conventional funds, the global Norwegian and Swedish SRI funds exhibit higher negative 

loadings compared to their counterparts. 

8.1.7 Cortez et al. Five-Factor Model 

Table 10 shows the results from Cortez et al. five-factor model. The results indicate that fifth 

factor is an important factor as it is significant for all the global and regional funds across 

countries. The adjusted R-squared has increased for most of the funds and is close to 1. This 

supports that notion that Cortez et al. (2012) five-factor model has higher explanatory power 

relative to Fama and French (1993) 3-factor model and Carhart (1997) 4-factor model. 

Additionally, Cortez et al. five-factor model will be used for further analysis. 

The alphas for global portfolios are negative indicating underperformance relative to the 

market. The underperformance of global portfolio is statistically significant only for Norwegian 

conventional and Swedish SRI portfolio at 5% level.  The regional portfolios have positive alpha 

indicating outperformance relative to the benchmark index. However, the results are not 

statistically significant for regional portfolios. The performance of SRI funds compared to their 

conventional counterparts is similar to the findings from previous models. The results of 

difference-portfolios indicate that most of the SRI portfolios perform as well as their 

conventional counterpart. However, regional Norwegian SRI portfolio exhibits statistically 

significant outperformance of 1.09% annually relative to their counterpart at 10% level.  

The loadings for market beta are similar to previous model. The coefficients for SMB factor are 

similar to previous models, except for Norwegian regional funds. The Norwegian regional funds 

significantly favor large cap stocks compared to their counterparts, as opposed to the positive 

difference-loadings from previous models. Compared to 3-factor and 4-factor models, where 

results indicate that global funds tend to tilt towards growth stocks and regional funds towards 

value stocks, 5-factor model shows that all regional and global portfolios are biased towards 
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growth stocks. The difference-portfolios’ loadings towards HML factor are, however, similar to 

previous models. The results are, thus, contradictive to Bauer et al. (2005), who found results 

indicating more favor towards growth stocks by SRI funds than conventional funds. With 

regards to momentum factor, the results are similar to those of 4-factor model. 

Table 10: Cortez 5-factor model 

 

All of the coefficients for local factor are significant across countries and investment focus. 

Most of the loadings are statistically significant at 1% level except Danish conventional portfolio 

which is significant at 10% level. The results strongly indicate that presence of home bias 

among funds. The home bias phenomenon was highly expected for the regional portfolios as 

the majority of funds included under the regional investment focus are domestic funds which 

α β1MKT β2SMB β3HML β4MOM β5LOC Adj. R
2

Denmark

Global

SRI -3.63 1.12*** 0.11 -0.81*** -0.24*** 0.14*** 0.85

Conventional 0.65 0.81*** 0.01 -0.09 -0.05 0.05* 0.90

Difference -4.28 0.31*** 0.10 -0.72*** -0.19** 0.08

Norway

Global

SRI -0.76 1.04*** 0.26*** 0.01 -0.01 0.16*** 0.96

Conventional -1.87** 0.99*** 0.19*** -0.24*** -0.06*** 0.25*** 0.96

Difference 1.11 0.05** 0.07 0.25*** 0.05** -0.09***

Regional

SRI 1.68 0.97*** 0.34*** -0.07 -0.03 0.61*** 0.96

Conventional 0.59 0.92*** 0.41*** -0.05 -0.05 0.44*** 0.96

Difference 1.09* 0.05*** -0.07*** -0.01 0.02 0.17***

Sweden

Global

SRI -1.75** 0.99*** 0.06 -0.06 0.00 0.22*** 0.96

Conventional -1.53 0.97*** -0.02 -0.51*** -0.15*** 0.35*** 0.93

Difference -0.22 0.03 0.08 0.45*** 0.15*** -0.13***

Regional

SRI 0.47 0.96*** 0.25*** -0.01 -0.06*** 0.59*** 0.97

Conventional 1.13 0.95*** 0.38*** -0.02 -0.05** 0.58*** 0.96

Difference -0.66 0.01 -0.13*** 0.01 -0.01 0.00

* Significant at the 10% level

** Significant at the 5% level

*** Significant at the 1% level

Country

Notes : All alphas are annualized and presented in percentages. Difference is a portfolio which is constructed 

by subtracting matched conventional from ethical fund returns.

from ethical fund returns.
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invest in their local markets. The global funds that claim themselves to invest globally actually 

prefer investing in local companies which is consistent with the finding from the study by Leite 

et al. (2014). 

The difference between SRI and conventional portfolios regarding their exposure to local factor 

is statistically significant for Norwegian portfolios across investment focus and global Swedish 

funds at 1% level. The results indicate that the global Norwegian and Swedish SRI portfolios 

invest a smaller proportion in local companies, whereas regional Norwegian SRI portfolio invest 

a larger proportion in local stocks compared to their conventional counterparts. 

Overall, the difference in return between SRI and conventional portfolios remain statistically 

insignificant, except for regional Norwegian portfolio that exhibit significant outperformance. 

The significant differences in the factor exposures between SRI and conventional funds indicate 

that SRI and conventional funds do differ in investment styles, but the mixed magnitude of 

results also suggests that they are sample-specific. Leite et al. (2014) argued that the 

insignificant performance-difference between SRI and conventional could be caused by the 

strategies applied. They argued that the popular use of Best-in-Class strategy had contributed 

to the results of insignificant difference performance and similar factor exposures. However, 

Best-in-Class strategy is not that popular in Scandinavia, as shown in section 3.4 about 

Scandinavian markets. Exclusion strategy seems to be very popular in all three countries, and it 

is expected that the sin stocks are typically more profitable. Both Renneboog et al. (2008a) and 

Leite et al. (2014) concluded based on their results that different SRI strategies do exhibit 

different relative performance and factor loadings. It will thus be interesting to look further into 

the strategies used by funds, and the underlying holdings of the selected funds in further 

research. 

The home bias phenomenon among mutual funds is consistent with the findings from previous 

studies (Bauer et al., 2006; Gregory and Whittaker, 2007; Cortez et al., 2012; Leite et al., 2014). 

The authors find mixed result regarding the difference in exposure to local factor between SRI 

and conventional portfolio. In contrast with previous studies (Bauer et al., 2006; Gregory and 

Whittaker, 2007), the authors find that global Norwegian and Swedish SRI funds are 
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significantly less exposed to local stocks than their reference groups. There is no difference in 

the exposure to local factor between SRI and conventional funds for global Danish portfolio and 

regional Swedish portfolio. Leite et al. (2014) reported the difference in the exposure to local 

factor to be statistically insignificant across different fund categories in their sample. 

8.2 Individual Fund Level Analysis 

This section presents the analysis of risk adjusted performance of SRI and conventional funds 

on an individual level. In order to evaluate the findings from the portfolio level analysis, 

performance test on an individual level is performed, where the performance of each individual 

SRI fund is compared to its matched conventional counterpart. The individual fund level 

approach has been applied in several previous studies (e.g., Kreander et al., 2005; Statman, 

2000; Leite et al., 2014). The five-factor model is chosen for evaluating the performance of 

mutual funds on an individual fund level because this model was proven to have the highest 

explanatory variables in the previous section. 

Table 11 shows the average of alphas and coefficients of individual funds from the five-factor 

model. The alpha and the coefficients are estimated for each SRI and conventional fund. Then, 

the average of alpha and coefficients are calculated for each subgroup and the number of 

statistically significant number of alpha for each subgroup is presented. The sample period used 

in the individual fund analysis is consistent with that of Portfolio analysis: January 2007 to 

December 2016. The complete list of all alpha and coefficient estimated using the five-factor 

model for individual funds can be found in Appendix 4. 

The alphas indicate that all global SRI funds underperform the market and all regional SRI funds 

outperform the market. The difference portfolio shows that SRI funds in Sweden and Denmark 

underperform their matched conventional counterpart and SRI funds in Norway outperform 

the matched conventional pair on average. The alpha-results are thus consistent with portfolio 

level analysis. The loadings towards the various factors are also consistent with the ones of 

portfolio level analysis. 
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Table 11: Cortez et al. 5-factor model - Individual level analysis 

 

Table 12: Number of statistically significant alpha 

 

Country α β1MKT β2SMB β3HML β4MOM β5LOC Adj. R
2

Denmark

Global

SRI -4.68 1.09 0.27 -0.54 -0.21 0.09 0.75

Conventional 0.39 0.87 -0.02 -0.13 -0.05 0.06 0.81

Difference -5.08 0.22 0.28 -0.41 -0.16 0.04

Norway

Global

SRI -0.44 1.03 0.23 0.06 -0.01 0.14 0.80

Conventional -1.87 0.99 0.19 -0.24 -0.06 0.25 0.79

Difference 1.43 0.03 0.04 0.30 0.05 -0.11

Regional

SRI 1.79 0.98 0.35 -0.07 -0.04 0.61 0.91

Conventional 0.56 0.92 0.41 -0.05 -0.05 0.44 0.89

Difference 1.23 0.05 -0.07 -0.02 0.01 0.17

Sweden

Global
SRI -1.49 1.00 0.06 -0.05 -0.01 0.23 0.92

Conventional -1.02 0.94 -0.04 -0.44 -0.14 0.35 0.74

Difference -0.47 0.06 0.10 0.40 0.13 -0.12

Regional

SRI 0.41 0.96 0.25 -0.01 -0.06 0.56 0.93

Conventional 1.04 0.96 0.40 -0.03 -0.05 0.58 0.91

Difference -0.63 0.00 -0.15 0.02 -0.01 -0.03

Note: All alphas, betas and R squared are averages  of individual funds.

Country

No. of statistically 

significant negative alpha

No. of statistically 

significant positive alpha

Denmark

Global

SRI 2/6 0/6

Conventional 0/6 0/6

Norway

Global

SRI 2/15 2/15

Conventional 3/15 1/15

Regional
SRI 0/20 2/20

Conventional 2/20 1/20

Sweden

Global
SRI 3/8 0/8

Conventional 0/8 0/8

Regional

SRI 1/14 0/14

Conventional 0/14 1/14
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Table 12 presents the number of statistically significant alphas under each subgroup at 10% 

level. Generally, the number of funds with significant results is very small compared to sample 

the size except for the Danish funds, which is right on the edge with two significant results out 

of six funds. 

Finally, all the estimated alphas are regressed against an SRI factor for each subgroup. A 

dummy variable is used for the factor. If the alpha is from an SRI fund, the value of dummy 

variable is set to 1 and the dummy variable is set to 0 if the alpha is from a conventional fund. 

Table 13: Cross sectional regression using SRI as a factor 

   

Table 13 shows the result from the cross sectional regression. Global Danish SRI funds perform 

worse compared to their conventional counterpart at a 1% significance level. Results for 

Norwegian SRI funds, both global and regional, indicate that they outperform their 

conventional counterparts, but only regional funds exhibit statistical significance at 10% level. 

For Swedish funds, results of both global and regional SRI funds indicate underperformance 

relative to the conventional, but the result are, however, statistically insignificant.  

Overall, the results from the analysis on individual fund level are consistent with the results 

from portfolio level analysis except for the Danish funds. The result for Danish funds indicates 

significant underperformance of SRI relative to the conventional funds at 1% level, which is not 

in accordance with the findings from the portfolio level analysis. The portfolio level analysis 

Countries Intercept SRI

Global Denmark 0.39 -5.08***

Global Norway -1.87** 1.43

Regional Norway 0.56 1.23*

Global Sweden -1.02 -0.47

Regional Sweden 1.04** -0.63

* Significant at the 10% level

** Significant at the 5% level

*** Significant at the 1% level

Note:  numbers are annualized and 

presented in percentages
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result for Danish funds indicates no significant difference except for the result from Fama and 

French model. However, the sample size for the Danish funds is very small, which could affect 

the accuracy of the result, and it should, therefore, be taken into consideration when 

interpreting the result. 

8.3 Performance in Crisis and Non-Crisis period 

To evaluate the performance across economic states, a five-factor model is used. To distinguish 

the performance during the crisis and non-crisis period, the authors follow Varma and 

Nofsinger (2014) approach, which incorporated two dummy variables to the Carhart (1997) 

four-factor model. The crisis period is set to be between October 2007 and March 2009, which 

is consistent with the period defined by Varma and Nofsinger (2014).  

Table 14: Crisis and non-crisis period alpha using Varma and Nofsinger approach 

 

Crisis (α) Non-crisis (α)

Denmark

Global

SRI -7.09 -2.95

Conventional -0.95 0.96

Difference -6.14 -3.91

Norway

Global

SRI 0.34 -0.96

Conventional -1.88 -1.87*

Difference 2.22 0.91

Regional

SRI 3.87 1.24

Conventional 1.58 0.39

Difference 2.29 0.85

Sweden

Global

SRI -2.80 -1.54*

Conventional -6.33 -0.57

Difference 3.54 -0.96

Regional

SRI 3.04 -0.03

Conventional 2.56 0.85

Difference 0.49 -0.88

* Significant at the 10% level

** Significant at the 5% level

*** Significant at the 1% level

Notes: All alphas are annualized and presented in percentages. 

Difference is a portfolio which is constructed by subtracting 

matched conventional from ethical fund returns. 

Country
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Table 14 shows the results from the five-factor model. The crisis and non-crisis period alpha is 

reported. During the crisis period, Norwegian SRI portfolios across investment focus and 

regional Swedish portfolio outperform the market, while Danish SRI portfolio and global 

Swedish portfolio underperform the market. However, none of the underperformance or 

outperformance is statistically significant. During the non-crisis period, majority of the SRI funds 

underperform the market except regional Norwegian portfolio. The result is, however, only 

significant for global Swedish SRI portfolio that underperforms the market by 1.54% annual at 

10% significance level. 

The interesting finding from this analysis is that all of the SRI portfolio except Danish portfolio, 

outperform their matched conventional peer during the crisis period. Danish portfolio is the 

only one that underperform their conventional counterpart in both crisis and non-crisis period. 

During the non-crisis period, Danish and Swedish portfolios underperform and Norwegian 

portfolios outperform their conventional counterparts. None of the difference in the 

performance between SRI and conventional portfolio during the crisis and non-crisis period is 

statistically significant.  

The results stated above shows the performance difference between SRI and conventional 

portfolios during the crisis and non-crisis period. However, the results do not reveal if the 

difference in the performance is significantly different between the crisis and non-crisis period. 

In order to achieve this, the authors have used a modified version of the Varma and Nofsinger 

model by including only one dummy variable, as presented earlier. 

Table 15 shows the result using the five-factor model incorporating one dummy variable for the 

crisis period. The levels of the coefficients are consistent with results from Varma and Nofsinger 

model. The difference in the performance of SRI and conventional portfolios across countries 

and investment focus in the crisis and non-crisis period is not statistically significant. This leads 

to the conclusion that the difference in the performance of SRI and conventional portfolio is not 

different in crisis and non-crisis periods. 
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Table 15: Performance during crisis and non-crisis period 

 

The results overall indicate that SRI funds perform better during the crisis period compared to 

conventional funds but they give up returns during the non-crisis period. The results are in line 

with Varma and Nofsinger (2014) who found that SRI funds significantly outperform during the 

crisis period and underperform during the non- crisis period relative to the conventional funds. 

Leite and Cortez (2015) found similar results of significant underperformance in the non-crisis 

Intercept Crisis

Denmark

Global

SRI -2.95 -4.14

Conventional 0.96 -1.91

Difference -3.91 -2.23

Norway

Global

SRI -0.96 1.30

Conventional -1.87* -0.01

Difference 0.91 1.31

Nordic region

SRI 1.24 2.62

Conventional 0.39 1.19

Difference 0.85 1.44

Sweden

Global

SRI -1.54* -1.26

Conventional -0.57 -5.76

Difference -0.96 4.50

Nordic region

SRI -0.03 3.07

Conventional 0.85 1.70

Difference -0.88 1.37

* Significant at the 10% level

** Significant at the 5% level

*** Significant at the 1% level

Country

Notes : All alphas are annualized and presented in 

percentages. Difference is a portfolio which is 

constructed by subtracting matched conventional 

from ethical fund returns.
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period. However, the authors do not find any evidence of significant protection during crisis 

period and underperformance during non-crisis period in this study. The difference in the result 

could be potentially due to the difference in the study settings. Varma and Nofsinger (2014) 

and Leite and Cortez (2015) included two crisis period in the observation period i.e. technology 

bubble burst in period 2000 to 2002 and global financial crisis in the period 2007 to 2009 

whereas, this study includes only the global financial crisis.  The sample period used in this 

study does not include much of the pre-bubble/pre-crisis period, which typically exhibits more 

significant difference than post-crisis period.  

8.4 Cross Sectional Analysis 

This section will examine whether the individual fund’s difference-alphas generated from the 

Cortez et al. 5-factor model can be explained by the characteristics of the mutual funds. On 

country level analysis, two variables are used: fund age and investment universe.  

Table 16: Cross sectional regression on country level 

 

Table 16 shows the cross sectional regressions that explains the results for Denmark, Sweden 

and Norway. The results indicate that neither fund age or fund investment universe explains 

the performance difference between SRI and conventional funds. The significant intercept for 

Danish funds is consistent with the individual fund analysis that indicates significant 

underperformance of SRI relative to conventional. As discussed, the Danish sample consists of 

only 6 funds which make the result subject to possible outliers and biases.  

Country Intercept Young Global

Denmark -5.11** 0.06 -

Norway 0.91 1.05 -0.05

Sweden 0.06 -0.40 -0.96

All alphas are annualized and presented in percentage

* Significant at the 10% level

** Significant at the 5% level

*** Significant at the 1% level
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Furthermore, an analysis of fund age is performed on an aggregate level to see if the fund age, 

domiciles and investment focus has any impact on the performance-difference between SRI 

and conventional funds.  

Table 17: Cross Sectional regression on cross country level 

 

Table 17 shows that result of cross-sectional regression, where the fund age, fund domicile and 

investment universe is regressed against the Jensen alpha obtained from the individual fund 

analysis. The results indicate that fund age has no effect on the performance. However, the 

performance differs across markets. Both Norwegian and Swedish markets outperform the 

Danish market and the results are significant at 1% level.  

Overall, the fund age has no impact on the relative performance across countries. The cut-off 

level for age dummy variable, however, could be an important factor, as different cut-off points 

could be used to test for the sensitivity of the choice.  

Kreander et al. (2005) found that global funds were able to overcome the investment 

constraints by international diversification while domestic funds faced more difficult challenges 

from the constraints. However, the results indicate that it is not the case here, as the 

investment universe dummy variable has negative impact on the relative performance, 

although not statistically significant. Significant performance-differences across markets are 

observed. Danish funds significantly underperform relative to both Norwegian and Swedish 

funds. The difference in the performance across markets could be caused by many factors, 

including the difference in the fund managers’ abilities across markets and the difference in the 

applied strategies. The difference in performances across markets could also be a result of 

difference in SRI market development. Danish SRI market is relatively young compared to 

Intercept Young Norway Sweden Global

Coefficient -5.39*** 0.56 6.59*** 5.29*** -0.24

All alphas are annualized and presented in percentage

* Significant at the 10% level

** Significant at the 5% level

*** Significant at the 1% level
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Norwegian and Swedish SRI market, and Bauer et. al. (2005) indicated that the SRI market goes 

through a “catching-up” period where the performance improves with time. 

8.5 Econometric Robustness Tests 

As discussed in section 6.4, Ordinary Least (OLS) method is applied to conduct regression 

analysis. This methodology relies on a certain set of assumption in order to yield unbiased and 

efficient estimators. Heteroscedasticity- and multicollinearity-tests are conducted to evaluate 

the validity of the reported findings. The heteroscedasticity is corrected in the data set using 

the Sandwich-package in R. The reported regression results are, thus, based on 

Heteroscedasticity-Consistent standard errors. 

Two methods are used in order to test for the presence of multicollinearity. Firstly, the 

correlation between the independent factors is examined. The results of the pairwise 

correlation for Denmark, Sweden and Norway are presented in Appendix 5. Multicollinearity is 

a serious problem if the correlation coefficient between the independent factors is above 0.8 

(Gujarati & Porter, 2009). All of the observed pair-wise correlations are below 0.55, which is 

considered to be a moderate level of correlation.  

Secondly, Variance Inflation factor (VIF) is used to test for multicollinearity among the 

independent variables in a regression. The results from the Variance inflation factor across 

countries, investment focus and models are presented in Appendix 6.  Gujarati & Porter (2009) 

suggest that if VIF is greater than 10 for an independent variable, then that variable is highly 

collinear and is considered problematic. All the VIF values range between 1 and 2, which shows 

that there is no indication of multicollinearity among the individual variables. 
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Chapter 9. Conclusion and Further Research 

9.1 Conclusion 

A significant growth has been observed in the SRI markets in recent years, but some of the 

markets still remain unexplored, including the Scandinavian markets. This thesis is set out to 

investigate the relative performance of SRI funds to conventional funds in the Scandinavian 

markets, respectively Denmark, Sweden, and Norway. The main problem statement for the 

thesis is as follows: 

“How have SRI funds performed compared to conventional funds in Scandinavia in the period 

January 2007 - December 2016?” 

A total of 595 mutual funds investing in equities were identified for the analysis using 

Bloomberg which included both SRI and conventional funds from all three countries. 6, 22 and 

35 SRI funds were identified using Bloomberg fund screener i.e. Climate change, Socially 

responsible, ESG, Environmentally responsible and Religiously Responsible from Denmark 

Sweden and Norway respectively. The reference group was created using the matched pair 

approach, which included fund age, domicile and investment universe as criteria. Further, the 

funds were separated based on the investment universe within countries. The sampled data 

suffers from possible management fee bias and survivorship bias, as it was not possible to get 

monthly returns before fees and the list of dead funds. 

The analysis is carried out on a portfolio level and individual fund level approach using several 

performance measures and market models to see if the funds differ in terms of performance 

and investment style during the period from January 2007 to December 2016. The performance 

in crisis and non-crisis periods is also investigated. Furthermore, a cross-sectional analysis is 

performed to see if the factors such as fund age, investment universe and domicile can explain 

the performance. 

The results from portfolio based approach using CAPM, Fama and French three-factor, Carhart 

four-factor and Cortez et al. five-factor model suggest that the risk adjusted return of SRI 
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portfolios are not statistically significantly different from their conventional peers. However, in 

some cases alphas were found to be statistically significant at 10% level. Global Danish and 

regional Swedish SRI portfolio significant underperform with CAPM and Fama and French 3-

factor model respectively, whereas regional Norwegian SRI portfolio significantly outperform 

according to results from Cortez et al. five-factor model. The results are in general consistent 

with the finding from previous studies. 

Interestingly, the betas of SRI portfolios were higher than that of conventional portfolios across 

countries and investment focus in all the four models, although the results were statistically 

significant for Denmark and Norway only. This suggests that SRI portfolios carry higher 

systematic risk than their conventional counterparts. The results from previous studies indicate 

otherwise.  

SMB results indicate that both SRI and conventional portfolios across countries and investment 

focus are significantly biased towards small cap companies. However, the statistical significance 

of difference between SRI and conventional portfolios regarding their exposure to SMB is 

different across models and inconclusive. HML results suggest that global funds are tilted 

towards growth stocks and regional funds are tilted towards value stocks, but the regional 

results for HML remain statistically insignificant. The global HML results are mixed, as Danish 

SRI funds are significantly biased towards growth stocks while both Norwegian and Swedish SRI 

funds are significantly less growth oriented compared to their conventional counterparts. 

Results regarding momentum factor indicate that all funds, both SRI and conventional, have 

negative momentum effect, although the results are small and insignificant for regional funds. 

The difference in the statistical significance between global and regional results could be 

caused by the fact that a European index based momentum factor has been used for regional 

category, as the Scandinavian index based momentum could not be found.  

Regarding the local factor, the results indicate that all SRI and conventional portfolios are 

biased towards local stocks and the results are statistically significant.  Global SRI portfolio in 

Norway and Sweden invests significantly less in local market compared to their reference group. 

Regional funds invest heavily in their local market compared to global funds. This higher 
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coefficient for regional funds was expected as this category includes those funds that have 

either domestic or regional investment focus. The insignificant difference in the relative 

performance and the difference-coefficients towards the various factors of SRI funds to 

conventional funds could suggest that the results are sample specific, and further analysis in 

the applied SRI strategies and underlying portfolios of SRI funds is needed. 

The multi-factor models exhibit higher explanatory power than the single factor model. 

Adjusted R-squared using the Cortez et al. model is highest and close to one for majority of the 

portfolios. The highest adjusted R squared and statistically significant coefficients for local 

factors across all portfolios support the notion that Cortez et al. five-factor model is the best-fit 

model. Furthermore, Cortez et al. five-factor model is considered superior and used for 

individual based analysis, performance across economic states analysis and cross sectional 

analysis. 

The results from individual fund level analysis indicate that the use of ethical screening has 

significant negative effects on the performance of SRI funds in Denmark and significant positive 

effects on the performance of regional SRI funds in Norway. However, the Danish SRI market is 

relatively young and the dataset is relative small consisting of only six SRI funds, which makes 

the finding subject to potential outliers and biases. Overall, majority of the funds indicate that 

SRI funds perform as well as their conventional counterparts. Majority of the funds across 

countries and investment focus are biased towards small cap and growth companies, and they 

also exhibit negative momentum and positive home bias on average. In broad terms, the results 

from the individual level analysis are consistent with those from the portfolio level analysis.  

The results from the crisis analysis indicate that SRI funds perform better during contraction, 

but they give up returns during the expansion relative to their conventional counterparts, 

although the results are not statistically significant. The results also indicate that the 

performance between SRI and conventional funds is not different during expansion and 

contraction period. The insignificance difference between crisis and non-crisis results could a 

result of the fact that pre-crisis period, which is expected to exhibit more significant difference, 

is not included in the sample period. 
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The cross sectional analysis indicates that the fund age has no impact on the relative 

performance between SRI and conventional funds across countries, on both country and 

aggregate level analysis. Global funds are not able to overcome the investment constraints by 

international diversification, and they perform similar to the regional funds. However, 

performance difference across markets is statistically significant. Danish funds significantly 

underperform both Norwegian and Swedish funds. Bauer et. al. (2005) indicated that the SRI 

market goes through a “catching-up” period where the performance improves with time. This 

might explain the underperformance of Danish funds compared to Norwegian and Swedish 

funds. 

9.2 Further Research  

First of all, it could be interesting to investigate the impact of the delimitations on the results. It 

could, therefore, be thought to correct for the management fee bias and survivorship bias in 

the sample to see the effect on the results. It could be interesting to see if the fee structure in 

Scandinavia differs from that of other markets, as both Bauer et al. (2005) and Renneboog et al. 

(2008a) did not find any significant impact from management fees on the relative performance 

between SRI and conventional. 

Secondly, a longer observation period could be desirable. As discussed in crisis study, the 

selected period does not include a pre-crisis period, which could have affected the quality of 

the results. It could be argued that the sample period should contain a whole economy cycle in 

order to avoid the bias in the results caused by the state of economy. Additionally, it would be 

interesting to break the sample period up into sub-periods to test for the “catching-up” 

phenomena proposed by Bauer et al. (2005), as it could be the reason for the significant 

difference in the results between the Scandinavian markets from the cross-sectional analysis.  

Thirdly, the use of qualitative data along with quantitative data will also strengthen the 

research. Qualitative data, such as interview with fund managers and investors, could give a 

deeper understanding of the funds’ SRI profiles and the underlying dynamics. It could provide 

better understanding of the difference in performance between funds and different markets to 
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achieve a foundation for comparison. The researchers could, for instance, dig deeper into the 

applied strategies and criteria. Renneboog et al. (2008a) found that both the choice of 

screening criteria and screening intensity, in terms of the numbers of screenings, were 

significant determinant of the risk-adjusted returns for SRI funds. It will therefore be interesting 

to look more into the strategies applied and the resulting effects, as different markets tend to 

tilt towards different sets of strategies. Moreover, further research can be conducted 

concerning the underlying portfolios of SRI funds in comparison with conventional funds in 

order to see how different SRI funds are from conventional funds. 

Lastly, other market models could also be applied to see if the new variables can explain the 

performance of SRI funds. A five-factor model developed by Fama and French in 2015 that 

captures size, value, profitability, and investment patterns is claiming to perform better in 

explaining the returns than the Fama and French three-factor model. This model could, 

expectedly, explain better what drives SRI performance and, thereby, lead to a better 

performance analysis. 
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Appendices 

Appendix 1: List of Literatures 

 

 

 

 

 

 

 

 

 

 

Authors Year Country Result

Hamilton et al. 1993 US Neutral

Mallin et al. 1995 UK Positive

Gregory et al. 1997 UK Neutral

Statman 2000 US Neutral

Kreander et al.
2000

Belgium, Germany, netherland,Norway, 

Sweden, Switzerland, UK Neutral

Schroder 2004 Germany, Switzerland, US Neutral

Bauer et al. 2005 Germany, UK, US Neutral

Kreander et al. 2005 Germany, Netherland, Sweden, UK Neutral

Geczy et al. 2005 US Neutral

Bello 2005 US Neutral

Bauer et al. 2005 Netherland Neutral

Bauer et al. 2006 Australia Neutral

Bauer et al. 2007 Canada Neutral

Gregory and Whittaker 2007 UK Neutral

Rennebog et al. 2008 UK, US, Europe (17 Countries) Neutral

Sánchez & Sotorrío 2010 Europe Negative

Chang & White 2010 US Neutral

Gil-Bazo et al. 2010 US Neutral

Humphrey & Lee 2011 Australia Neutral

Humphrey & Tan 2013 US Neutral

Varma & Nofsinger 2014 US Neutral

Leite et al. 2014 UK and Europe Neutral
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Appendix 2: Matched Pairs 

 

Ticker Domicile 
Inception 

Date

Geographical 

Focus

Ticker Domicile Inception 

Date

Geographical 

Focus

BAIGE DC Equity Denmark 17-01-2005 Global MAJGA DC Equity Denmark 03-05-2005 Global

MAJGS DC Equity Denmark 10-11-2008 Global NORSTAK DC Equity Denmark 03-12-2007 Global

DANKLTD DC Equity Denmark 06-11-2009 Global BLSGLOA DC Equity Denmark 30-09-2008 Global

NORIKOM DC Equity Denmark 13-11-2009 Global PFIIGLA DC Equity Denmark 10-09-2009 Global

JYSKEIG DC Equity Denmark 01-03-2010 Global DIIAPGA DC Equity Denmark 10-09-2010 Global

SYIBRI DC Equity Denmark 05-05-2004 Multi NDIGV DC Equity Denmark 11-10-2003 Global

DKEUROP NO Equity Norway 14-07-1998 European Region FOPLEMU NO Equity Norway 01-05-1998 Eurozone

DFEUROP NO Equity Norway 08-03-1999 European Region ODEUROP NO Equity Norway 15-11-1999 European Region

AFFINAS NO Equity Norway 25-10-1989 Global SEBYEIN NO Equity Norway 31-12-1990 Global

DIMILJO NO Equity Norway 01-01-1990 Global STVEKST NO Equity Norway 01-12-1993 Global

SPGLOBA NO Equity Norway 15-09-1999 Global SEBTEKN NO Equity Norway 15-09-1999 Global

DIGLHEA NO Equity Norway 06-06-2000 Global FARMBIO NO Equity Norway 27-06-2000 Global

DNBNTEL NO Equity Norway 21-11-2000 Global ODOFFSH NO Equity Norway 18-08-2000 Global

DINORTE NO Equity Norway 06-08-2001 Global HOTREND NO Equity Norway 15-12-2000 Global

DIGLET4 NO Equity Norway 18-12-2001 Global EKGLOB NO Equity Norway 20-06-2001 Global

DKGLSII NO Equity Norway 20-09-2004 Global STKONTI NO Equity Norway 05-04-2002 Global

DFVERDN NO Equity Norway 23-05-2006 Global FRAMGLB NO Equity Norway 01-03-2006 Global

SBGQUEQ NO Equity Norway 19-12-2006 Global NOSTAKG NO Equity Norway 16-08-2006 Global

NSAKSET NO Equity Norway 10-11-2008 Global DANPAKS NO Equity Norway 04-11-2006 Global

AFINDUS NO Equity Norway 01-01-1989 Nordic Region ODNORDN NO Equity Norway 01-06-1990 Nordic Region

DFNORDE NO Equity Norway 18-03-1991 Nordic Region ODSVERI NO Equity Norway 31-10-1994 Sweden

AFNORDE NO Equity Norway 31-12-1981 Norway NORAVKA NO Equity Norway 04-12-1981 Norway

DFNORGE NO Equity Norway 03-06-1994 Norway ODNORGE NO Equity Norway 25-06-1992 Norway

FFNORGE NO Equity Norway 03-01-1994 Norway FFSMBFD NO Equity Norway 03-01-1994 Norway

AFNOAK2 NO Equity Norway 13-06-1994 Norway NORKAP1 NO Equity Norway 12-01-1995 Norway

DINORGE NO Equity Norway 06-02-1996 Norway ORFINF NO Equity Norway 02-01-1995 Norway

DI20FND NO Equity Norway 19-04-1996 Norway FOPLIDX NO Equity Norway 01-01-1995 Norway

DIBARNE NO Equity Norway 17-02-1997 Norway FOPLAKS NO Equity Norway 01-12-1996 Norway

SPSMBFD NO Equity Norway 17-09-1999 Norway EKNORD NO Equity Norway 20-09-1998 Norway

KLPAKNO NO Equity Norway 12-03-1999 Norway NRNORGE NO Equity Norway 15-09-1999 Norway

SPVERDI NO Equity Norway 17-09-1999 Norway ABNORDE NO Equity Norway 11-12-1997 Nordic Region

FFNORG2 NO Equity Norway 15-09-1999 Norway NONORVE NO Equity Norway 20-11-2000 Norway

SPNORGE NO Equity Norway 15-09-1999 Norway HONORDN NO Equity Norway 28-11-2000 Nordic Region

ALFBHUM NO Equity Norway 23-12-1999 Norway EKUTBYT NO Equity Norway 01-09-2001 Nordic Region

SPAKSIN NO Equity Norway 20-11-2000 Norway DCDFNAI NO Equity Norway 13-04-2000 Norway

DISMB NO Equity Norway 16-03-2001 Norway HONORGE NO Equity Norway 28-12-2000 Norway

AFGNNOA NO Equity Norway 19-12-2001 Norway POAKTIV NO Equity Norway 06-09-2001 Norway

DINOIII NO Equity Norway 25-11-2002 Norway FONSPAR NO Equity Norway 16-12-2002 Norway

FIRGENE NO Equity Norway 03-09-2010 Norway NORNRPL NO Equity Norway 18-02-2011 Norway

DIUSAFD NO Equity Norway 21-10-1998 U.S. EKSPAR NO Equity Norway 28-11-1998 Global

GFNAVIG NO Equity Norway 17-12-1997 Global STGLOBS NO Equity Norway 07-08-1997 Global

SWESVGB SS Equity Sweden 01-03-1980 Global SEBAKTI SS Equity Sweden 31-10-1978 Global

SEBETGL SS Equity Sweden 21-10-1991 Global OHMHJLU SS Equity Sweden 01-09-1989 Global

SWTAKMG SS Equity Sweden 30-12-1994 Global SEBEMMK SS Equity Sweden 05-04-1994 Global

SEBUTST SS Equity Sweden 11-02-1999 Global AKTIEVA SS Equity Sweden 29-12-1998 Global

CARUTLN SS Equity Sweden 11-10-2000 Global LANVISA SS Equity Sweden 04-08-2000 Global

SWGMEGA SS Equity Sweden 04-11-2002 Global DKINHRA SS Equity Sweden 04-11-2002 Global

SPPGLTP SS Equity Sweden 01-10-2012 Global NORIASG SS Equity Sweden 01-03-2012 Global

NORIAKG SS Equity Sweden 11-05-1998 Multi HQRYSSA SS Equity Sweden 27-10-1997 Multi

SKAAIDL SS Equity Sweden 17-10-1995 Nordic Region SEBSSCR SS Equity Sweden 18-04-1995 Sweden

SEBOWWF SS Equity Sweden 27-01-1999 Nordic Region HANNORS SS Equity Sweden 15-10-1998 Nordic Region

SKAANOR SS Equity Sweden 27-04-2012 Nordic Region COELSSV SS Equity Sweden 01-06-2012 Nordic Region

CARVARL SS Equity Sweden 31-05-1988 Sweden MERNOOL SS Equity Sweden 05-01-1988 Sweden

BANHUMA SS Equity Sweden 28-06-1990 Sweden SKAASVE SS Equity Sweden 10-12-1990 Sweden

SEBSVST SS Equity Sweden 14-01-1998 Sweden DSVERIG SS Equity Sweden 05-02-1998 Sweden

TRETIII SS Equity Sweden 26-10-1999 Sweden SWSMSVE SS Equity Sweden 04-06-1999 Sweden

BANSVER SS Equity Sweden 04-09-2000 Sweden LANNORA SS Equity Sweden 04-08-2000 Sweden

CARSWMC SS Equity Sweden 07-07-2000 Sweden ENTSVFK SS Equity Sweden 30-11-1999 Sweden

CARSMAB SS Equity Sweden 07-07-2000 Sweden ENTSVER SS Equity Sweden 30-11-1999 Sweden

CARSVER SS Equity Sweden 11-10-2000 Sweden AKTOPSV SS Equity Sweden 25-11-1999 Sweden

CARSVKO SS Equity Sweden 30-10-2000 Sweden LANSMAA SS Equity Sweden 04-08-2000 Sweden

SWESVMG SS Equity Sweden 23-01-2003 Sweden STAKSVE SS Equity Sweden 02-12-2002 Sweden

SEBETAK SS Equity Sweden 14-06-2006 Sweden SEBSWVF SS Equity Sweden 10-11-2006 Sweden

SRI Funds Conventional Funds
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Appendix 3: List of selected indices 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Risk free rate Market index SMB

DK Global CIBOR 3M MSCI AC World Index MSCI Large Cap Index - MSCI Small CAP Index

SE Regional STIBOR 3M MSCI Nordic Index FTSE Nordic Large Cap Index  - MSCI Nordic Small CAP

SE Global STIBOR 3M MSCI AC World Index MSCI Large Cap Index - MSCI Small CAP Index

NO Regional NIBOR 3M MSCI Nordic Index FTSE Nordic Large Cap Index  - MSCI Nordic Small CAP

NO Global NIBOR 3M MSCI AC World Index MSCI Large Cap Index - MSCI Small CAP Index

HML MOM LOC

DK Global MSCI Value Index - MSCI Growth Index Global Momentum Index MSCI Denmark Index - MSCI AC World Index

SE Regional MSCI Nordic Value Index - MSCI Nordic Growth Index European Momentum Index MSCI Sweden Index - MSCI Nordic Index

SE Global MSCI Value Index - MSCI Growth Index Global Momentum Index MSCI Sweden Index - MSCI AC World Index

NO Regional MSCI Nordic Value Index - MSCI Nordic Growth Index European Momentum Index MSCI Norway Index - MSCI Nordic Index

NO Global MSCI Value Index - MSCI Growth Index Global Momentum Index MSCI Norway Index - MSCI AC World Index
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Appendix 4: Result obtained from Cortez et al. 5- factor model for Individual Funds 

Denmark Global SRI 

 

Denmark Global Conventional 

 

Norway Global SRI 

 

 

 

 

 

 

Ticker α β1MKT β2SMB β3HML β4MOM β5LOC Adj. R
2

BAIGE DC Equity -0.027 1.015*** -0.142 -0.186 -0.061 0.174*** 0.774

MAJGS DC Equity -0.058* 1.094*** 0.486** -0.614*** -0.223** 0.122* 0.741

DANKLTD DC Equity -0.061*** 1.097*** 0.5*** -0.207 -0.065 0.07* 0.850

NORIKOM DC Equity -0.066 1.025*** 0.851** -0.369 -0.305* 0.099 0.572

JYSKEIG DC Equity -0.021 1.069*** 0.072 -0.104 0.010 0.037 0.904

SYIBRI DC Equity -0.049 1.24*** -0.160 -1.772*** -0.619*** 0.045 0.661

Ticker α β1MKT β2SMB β3HML β4MOM β5LOC Adj. R
2

MAJGA DC Equity 0.005 0.827*** -0.029 -0.228 -0.098** 0.121*** 0.815

NORSTAK DC Equity 0.021 0.662*** -0.130 0.060 0.052 0.075* 0.710

BLSGLOA DC Equity 0.031 0.88*** -0.019 -0.439*** -0.077* -0.015 0.818

PFIIGLA DC Equity 0.001 1.032*** 0.095** 0.004 0.047 0.034 0.958

DIIAPGA DC Equity -0.028 0.944*** 0.002 -0.262 -0.153** 0.101** 0.816

NDIGV DC Equity -0.006 0.858*** -0.012 0.084 -0.098 0.019 0.756

Ticker α β1MKT β2SMB β3HML β4MOM β5LOC Adj. R
2

DKEUROP NO Equity -0.044** 1.088*** -0.09 0.36** -0.03 0.229*** 0.84

DFEUROP NO Equity -0.003 0.916*** 0.361*** -0.09 -0.04 0.238*** 0.74

AFFINAS NO Equity -0.017 1.338*** 0.30 0.891*** -0.308*** 0.279*** 0.76

DIMILJO NO Equity -0.035 1.158*** 1.277*** -0.10 -0.09 0.475*** 0.74

SPGLOBA NO Equity -0.018 1.073*** 0.205*** 0.155* -0.02 0.034* 0.93

DIGLHEA NO Equity 0.017 0.84*** -0.07 -0.29 0.15 -0.208*** 0.59

DNBNTEL NO Equity 0.021 0.834*** -0.35*** -0.02 0.203*** -0.03 0.61

DINORTE NO Equity 0.069** 1.183*** 0.591*** -0.686*** -0.347*** 0.183*** 0.80

DIGLET4 NO Equity 0.004 1.046*** 0.09 0.09 0.00 0.046*** 0.95

DKGLSII NO Equity 0.001 1.045*** 0.08 0.11 0.02 0.034** 0.95

DFVERDN NO Equity 0.001 1.045*** 0.08 0.11 0.02 0.034** 0.95

SBGQUEQ NO Equity -0.013 1.042*** 0.264*** 0.21*** 0.068*** 0.024* 0.96

NSAKSET NO Equity 0.035* 0.759*** -0.267*** 0.09 0.08 -0.174*** 0.78

DIUSAFD NO Equity -0.015 1.068*** 0.17 -0.12 0.09 -0.03 0.68

GFNAVIG NO Equity -0.07* 0.993*** 0.8513*** 0.22 -0.01 0.9494*** 0.76
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Norway Global Conventional 

 

 Norway Regional SRI 

 

 

 

 

 

Ticker α β1MKT β2SMB β3HML β4MOM β5LOC Adj. R
2

FOPLEMU NO Equity -0.018 1.072*** 0.013 -0.083 -0.030 0.219*** 0.804

ODEUROP NO Equity -0.064** 1.241*** 0.568*** -0.015 -0.040 0.327*** 0.823

SEBYEIN NO Equity -0.077** 1.154*** 0.389** 0.063 -0.055 0.005 0.670

STVEKST NO Equity -0.022 0.973*** 0.415*** -0.317* -0.122** 0.39*** 0.835

SEBTEKN NO Equity 0.002 1.041*** -0.119 -1.029*** -0.168 -0.046 0.713

FARMBIO NO Equity 0.044** 0.812*** -0.057 -0.162 0.090 -0.125*** 0.663

ODOFFSH NO Equity -0.092** 0.771*** 0.687*** 0.066 -0.042 0.78*** 0.722

HOTREND NO Equity -0.008 1.076*** 0.062 -0.278*** -0.035 0.132*** 0.890

EKGLOB NO Equity -0.019 1.033*** 0.117 -0.404*** -0.048 0.124*** 0.876

STKONTI NO Equity 0.001 1.054*** 0.284 -0.363 -0.166** 0.314*** 0.749

FRAMGLB NO Equity -0.032 0.922*** 0.092 -0.498*** -0.067 0.189*** 0.721

NOSTAKG NO Equity 0.026 0.729*** -0.084 0.212 -0.031 0.207*** 0.747

DANPAKS NO Equity -0.010 0.88*** 0.148 -0.187 -0.114* 0.39*** 0.832

EKSPAR NO Equity -0.010 1.082*** 0.239** -0.49*** -0.036 0.64*** 0.929

STGLOBS NO Equity -0.003 1.074*** 0.107 -0.094 -0.081* 0.19*** 0.902

Ticker α β1MKT β2SMB β3HML β4MOM β5LOC Adj. R
2

AFINDUS NO Equity 0.007 0.961*** 0.253*** 0.07** -0.044* -0.017 0.968

DFNORDE NO Equity 0.025 1.034*** 0.541*** -0.221*** 0.065 0.103*** 0.898

AFNORDE NO Equity 0.004 0.966*** 0.243*** 0.058* -0.045* -0.007 0.968

DFNORGE NO Equity 0.023 0.913*** 0.504*** -0.159** -0.012 0.637*** 0.884

FFNORGE NO Equity 0.024 0.996*** 0.318*** -0.104* -0.066 0.644*** 0.935

AFNOAK2 NO Equity 0.022 0.962*** 0.203*** 0.020 -0.012 0.812*** 0.948

DINORGE NO Equity 0.012 0.971*** 0.268*** 0.008 0.000 0.777*** 0.965

DI20FND NO Equity 0.011 0.96*** 0.205*** 0.020 -0.011 0.811*** 0.949

DIBARNE NO Equity 0.009 0.946*** 0.162* -0.032 0.009 0.672*** 0.902

SPSMBFD NO Equity 0.047 0.928*** 0.593*** -0.230 -0.077 0.532*** 0.749

KLPAKNO NO Equity 0.011 0.991*** 0.419*** -0.139 -0.065 0.69*** 0.919

SPVERDI NO Equity 0.005 0.944*** 0.246*** -0.049 0.013 0.804*** 0.952

FFNORG2 NO Equity 0.032* 0.989*** 0.312*** -0.096* -0.065 0.636*** 0.934

SPNORGE NO Equity 0.005 1.032*** 0.388*** -0.117 0.005 0.695*** 0.905

ALFBHUM NO Equity 0.007 1.014*** 0.411*** -0.142*** -0.017 0.721*** 0.948

SPAKSIN NO Equity 0.012 0.987*** 0.23*** -0.061 0.015 0.789*** 0.973

DISMB NO Equity -0.013 0.863*** 0.77*** -0.168 -0.155** 0.513*** 0.756

AFGNNOA NO Equity 0.021 0.956*** 0.2*** 0.023 -0.012 0.807*** 0.948

DINOIII NO Equity 0.014 0.973*** 0.268*** 0.008 0.000 0.78*** 0.965

FIRGENE NO Equity 0.08* 1.177*** 0.374*** -0.079 -0.352*** 0.833*** 0.747
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Norway Regional Conventional 

 

Sweden Global SRI 

 

Sweden Global Conventional 

 

 

 

Ticker α β1MKT β2SMB β3HML β4MOM β5LOC Adj. R
2

ODNORDN NO Equity -0.032** 0.933*** 0.446*** -0.086* -0.034 0.045 0.933

ODSVERI NO Equity 0.013 1.018*** 0.596*** 0.228*** -0.023 -0.249*** 0.889

NORAVKA NO Equity 0.010 1.036*** 0.364*** -0.087* -0.044 0.736*** 0.956

ODNORGE NO Equity -0.037 0.834*** 0.517*** -0.147 -0.059 0.39*** 0.817

FFSMBFD NO Equity 0.010 0.87*** 0.471*** -0.095 -0.068 0.668*** 0.898

NORKAP1 NO Equity 0.016 1.031*** 0.345*** -0.084* -0.043 0.724*** 0.957

ORFINF NO Equity 0.027 1.047*** 0.527*** -0.216*** -0.022 0.633*** 0.910

FOPLIDX NO Equity 0.021 0.954*** 0.348*** -0.105* -0.059 0.686*** 0.944

FOPLAKS NO Equity 0.027 0.906*** 0.286*** -0.083 -0.038 0.605*** 0.927

EKNORD NO Equity -0.002 1.034*** 0.314*** -0.146*** 0.016 0.201*** 0.938

NRNORGE NO Equity -0.001 1.025*** 0.358*** -0.057 -0.017 0.725*** 0.938

ABNORDE NO Equity -0.032** 0.939*** 0.36*** -0.014 0.030 -0.054 0.935

NONORVE NO Equity 0.026 0.838*** 0.322*** -0.069 -0.138** 0.51*** 0.876

HONORDN NO Equity -0.006 0.952*** 0.468*** -0.115** -0.108*** 0.129*** 0.939

EKUTBYT NO Equity 0.010 0.49*** 0.345*** 0.249** -0.046 0.157** 0.511

DCDFNAI NO Equity 0.031* 0.998*** 0.3*** -0.108* -0.049 0.678*** 0.942

HONORGE NO Equity -0.018 0.834*** 0.496*** -0.048 -0.09* 0.465*** 0.854

POAKTIV NO Equity -0.001 0.824*** 0.477*** -0.041 -0.061 0.539*** 0.801

FONSPAR NO Equity 0.041 0.944*** 0.422*** -0.063 -0.1** 0.635*** 0.882

NORNRPL NO Equity 0.010 0.988*** 0.457*** 0.031 -0.068 0.659*** 0.854

Ticker α β1MKT β2SMB β3HML β4MOM β5LOC Adj. R
2

SWESVGB SS Equity -0.01 1.007*** 0.01 0.07 -0.01 0.493*** 0.94

SEBETGL SS Equity -0.026* 0.975*** 0.163** -0.08 0.06 0.06 0.87

SWTAKMG SS Equity 0.00 0.953*** 0.137** 0.05 -0.04 0.529*** 0.95

SEBUTST SS Equity -0.039*** 1.001*** 0.11 -0.09 0.03 0.11*** 0.89

CARUTLN SS Equity -0.01 1.041*** -0.02 -0.20 -0.03 0.104*** 0.92

SWGMEGA SS Equity -0.01 0.952*** 0.00 0.01 0.01 0.086*** 0.93

SPPGLTP SS Equity 0.01 1.006*** 0.02 0.05 -0.093* 0.339*** 0.92

NORIAKG SS Equity -0.03** 1.032*** 0.03 -0.188** -0.02 0.139*** 0.92

Ticker α β1MKT β2SMB β3HML β4MOM β5LOC Adj. R
2

SEBAKTI SS Equity -0.006 0.938*** -0.001 0.005 -0.019 0.432*** 0.936

OHMHJLU SS Equity 0.012 0.81*** -0.174 0.000 0.086** 0.38*** 0.778

SEBEMMK SS Equity -0.042 1.062*** -0.155 -0.933*** -0.215** 0.213** 0.625

AKTIEVA SS Equity -0.001 1*** 0.048 -0.138 -0.010 0.592*** 0.963

LANVISA SS Equity 0.012 1.037*** -0.027 -0.724*** -0.158* 0.073 0.656

DKINHRA SS Equity -0.013 0.925*** -0.015 -0.218** -0.094*** 0.383*** 0.911

NORIASG SS Equity 0.029 0.653*** -0.129 0.131 -0.051 0.37*** 0.563

HQRYSSA SS Equity -0.074 1.098*** 0.116 -1.682*** -0.648*** 0.365** 0.475
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Sweden Regional SRI 

 

 

Sweden Regional Conventional 

 

 

 

 

 

 

 

 

Ticker α β1MKT β2SMB β3HML β4MOM β5LOC Adj. R
2

SKAAIDL SS Equity 0.009 0.996*** 0.278*** 0.044 -0.06** 0.051 0.949

SEBOWWF SS Equity -0.001 0.914*** 0.224*** 0.015 -0.013 -0.027 0.952

SKAANOR SS Equity -0.003 0.999*** 0.209*** 0.035 -0.053 0.024 0.947

CARVARL SS Equity -0.007 0.973*** 0.187*** -0.049 -0.028 0.762*** 0.953

BANHUMA SS Equity -0.028** 1.028*** 0.164*** -0.085*** -0.058*** 0.844*** 0.963

SEBSVST SS Equity 0.029 0.969*** 0.22*** 0.090 -0.206*** 0.704*** 0.885

TRETIII SS Equity 0.018 0.95*** 0.234*** -0.010 -0.084*** 0.707*** 0.933

BANSVER SS Equity -0.014 1.024*** 0.165*** -0.093*** -0.07*** 0.853*** 0.972

CARSWMC SS Equity 0.041 0.865*** 0.731*** 0.051 0.012 0.278* 0.811

CARSMAB SS Equity 0.029 0.887*** 0.67*** -0.008 -0.054 0.329*** 0.905

CARSVER SS Equity -0.001 0.948*** 0.159*** -0.022 -0.042** 0.776*** 0.970

CARSVKO SS Equity -0.007 0.935*** 0.152*** -0.025 -0.068** 0.697*** 0.932

SWESVMG SS Equity -0.008 1.008*** 0.054 -0.034 -0.056** 0.932*** 0.948

SEBETAK SS Equity -0.001 0.962*** 0.078* -0.006 -0.065** 0.847*** 0.952

Ticker α β1MKT β2SMB β3HML β4MOM β5LOC Adj. R
2

SEBSSCR SS Equity 0.021 0.892*** 0.688*** -0.039 -0.068 0.316** 0.832

HANNORS SS Equity 0.010 1.007*** 0.723*** 0.003 -0.058** 0.024 0.974

COELSSV SS Equity 0.002 1.072*** 0.626*** -0.171* -0.113 0.59*** 0.765

MERNOOL SS Equity -0.018 0.924*** 0.212*** -0.035 -0.016 0.623*** 0.948

SKAASVE SS Equity -0.003 0.974*** 0.19*** -0.039 -0.016 0.735*** 0.958

DSVERIG SS Equity 0.014 0.972*** 0.193*** 0.014 -0.208*** 0.713*** 0.936

SWSMSVE SS Equity 0.027 0.918*** 0.674*** 0.008 -0.045 0.262** 0.870

LANNORA SS Equity 0.015 0.961*** 0.292*** -0.062 -0.068* 0.756*** 0.921

ENTSVFK SS Equity 0.010 0.951*** 0.333*** -0.11** -0.041 0.806*** 0.949

ENTSVER SS Equity -0.003 0.955*** 0.358*** -0.085 -0.015 0.775*** 0.946

AKTOPSV SS Equity 0.000 0.96*** -0.054*** 0.037** 0.000 0.913*** 0.990

LANSMAA SS Equity 0.041** 0.832*** 0.628*** -0.005 -0.001 0.427*** 0.881

STAKSVE SS Equity 0.000 0.981*** 0.524*** -0.071 0.077 0.524*** 0.882

SEBSWVF SS Equity 0.029 0.991*** 0.206** 0.117 -0.164*** 0.704*** 0.884
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Appendix 5: Pairwise Correlation  

Global Denmark 

 

Global Norway 

 

Regional Norway 

 

Global Sweden 

 

Regional Sweden 

 

MKT SMB HML MOM LOC

MKT 1.00

SMB 0.37 1.00

HML 0.02 -0.08 1.00

MOM -0.30 -0.28 -0.51 1.00

LOC 0.03 0.21 -0.20 0.02 1.00

MKT SMB HML MOM LOC

MKT 1.00

SMB 0.31 1.00

HML 0.12 -0.09 1.00

MOM -0.26 -0.28 -0.50 1.00

LOC 0.03 0.17 -0.25 -0.11 1.00

MKT SMB HML MOM LOC

MKT 1.00

SMB 0.13 1.00

HML -0.03 0.12 1.00

MOM -0.41 -0.10 -0.30 1.00

LOC -0.01 0.39 0.14 -0.01 1.00

MKT SMB HML MOM LOC

MKT 1.00

SMB 0.32 1.00

HML 0.01 -0.08 1.00

MOM -0.27 -0.28 -0.51 1.00

LOC 0.16 0.31 0.01 -0.27 1.00

MKT SMB HML MOM LOC

MKT 1.00

SMB 0.21 1.00

HML 0.01 0.12 1.00

MOM -0.41 -0.10 -0.30 1.00

LOC 0.02 -0.02 0.30 -0.08 1.00
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Appendix 6: Variance Inflation Factor 

Global Denmark 

 

Global Norway 

 

Regional Norway 

 

Global Sweden 

 

Regional Sweden 

 

 

 

 

 

 

 

Model MKT SMB HML MOM LOC

Fama French 3 factor 1.157 1.165 1.010

Cahart 4 factor 1.221 1.270 1.466 1.655

Cortez 5 factor 1.224 1.314 1.508 1.656 1.085

Model MKT SMB HML MOM LOC

Fama French 3 factor 1.137 1.130 1.030

Cahart 4 factor 1.156 1.264 1.460 1.593

Cortez 5 factor 1.157 1.269 1.644 1.699 1.170

Model MKT SMB HML MOM LOC

Fama French 3 factor 1.022 1.035 1.017 0.000 0.000

Cahart 4 factor 1.278 1.035 1.159 1.384

Cortez 5 factor 1.280 1.211 1.172 1.386 1.195

Model MKT SMB HML MOM LOC

Fama French 3 factor 1.113 1.120 1.009

Cahart 4 factor 1.163 1.239 1.465 1.639

Cortez 5 factor 1.164 1.294 1.478 1.716 1.162

Model MKT SMB HML MOM LOC

Fama French 3 factor 1.046 1.061 1.015

Cahart 4 factor 1.273 1.062 1.140 1.347

Cortez 5 factor 1.276 1.066 1.252 1.348 1.106
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Appendix 7:  R-Code 

rm(list=ls()) 

require(lmtest) 

library(AER) 

require(readxl) 

require(WriteXLS) 

require(fmsb) 

require(sandwich) 

data <-  read_excel("DK.xlsx",sheet=1) 

Rsf=data[1:nrow(data),2] #Excess SRI portfolio return 

Rcf=data[1:nrow(data),3] #Excess conventional portfolio return 

Rdf=data[1:nrow(data),4] # Excess differenve portfolio return 

Rmf=data[1:nrow(data),5] # Excess return on market index 

SMB=data[1:nrow(data),6] 

HML=data[1:nrow(data),7] 

MOM=data[1:nrow(data),8] 

LOC=data[1:nrow(data),9] 

 

F1=lm(Rsf~Rmf)                        #CAPM - Change the factor to read different portfolios 

F1.test=coeftest(F1,vcov=sandwich)    #Heteroscedasticity corrected  

 

F3=lm(Rsf~Rmf+SMB+HML)                 #Fama-French 

F3.test=coeftest(F3,vcov=sandwich) 

 

F4=lm(Rsf~Rmf+SMB+HML+MOM)             #Carhart 

F4.test=coeftest(F4,vcov=sandwich) 
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F5=lm(Rsf~Rmf+SMB+HML+MOM+LOC)          #Cortez et al. 5-factor 

F5.test=coeftest(F5,vcov=sandwich) 

 

#alpha values for four models 

aC=F1.test[1,1]  

aF=F3.test[1,1]  

aCH=F4.test[1,1] 

aCO=F5.test[1,1] 

 

#p-values for four model 

paC=F1.test[1,4]  

paF=F3.test[1,4] 

paCH=F4.test[1,4] 

paCO=F5.test[1,4] 

 

#Beta from CAPM 

b1C=F1.test[2,1] 

 

#Beta from Fama 

b1F=F3.test[2,1] 

b2F=F3.test[3,1] 

b3F=F3.test[4,1] 

 

#Betas from Carhart 

b1CH=F4.test[2,1] 

b2CH=F4.test[3,1] 

b3CH=F4.test[4,1] 
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b4CH=F4.test[5,1] 

 

#Beta from Cortez 

b1CO=F5.test[2,1] 

b2CO=F5.test[3,1] 

b3CO=F5.test[4,1] 

b4CO=F5.test[5,1] 

b5CO=F5.test[6,1] 

 

#p-values for all four models resoectively 

pb1C=F1.test[2,4] 

 

pb1F=F3.test[2,4] 

pb2F=F3.test[3,4] 

pb3F=F3.test[4,4] 

 

pb1CH=F4.test[2,4] 

pb2CH=F4.test[3,4] 

pb3CH=F4.test[4,4] 

pb4CH=F4.test[5,4] 

 

pb1CO=F5.test[2,4] 

pb2CO=F5.test[3,4] 

pb3CO=F5.test[4,4] 

pb4CO=F5.test[5,4] 

pb5CO=F5.test[6,4] 
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rC=summary(F1)$adj.r.squared #CAPM 

rF=summary(F3)$adj.r.squared #Fama 

rCH=summary(F4)$adj.r.squared #Carhart 

rCO=summary(F5)$adj.r.squared #Cortez 

 

#Combined results  

 

alpha=rbind(aC,aF,aCH,aCO) 

palpha=rbind(paC,paF,paCH,paCO) 

beta=rbind(b1C,b1F,b2F,b3F,b1CH,b2CH,b3CH,b4CH,b1CO,b2CO,b3CO,b4CO,b5CO) 

pbeta=rbind(pb1C,pb1F,pb2F,pb3F,pb1CH,pb2CH,pb3CH,pb4CH,pb1CO,pb2CO,pb3CO,pb4CO,p

b5CO) 

adj.r.squared=rbind(rC,rF,rCH,rCO) 

 

#Combined results for alpha, p-values and adjusted r-squared 

DK.S.G.apr=matrix(cbind(alpha,palpha,adj.r.squared),4,3) 

# Combined results for beta and P-values for all models 

DK.S.G.bp=matrix(cbind(beta,pbeta),13,2) 

mylist=list(DK.S.G.apr,DK.S.G.bp) 

print(mylist) 

car::vif(F3) #VIF for Fama 

car::vif(F4) #VIF for Carhart 

car::vif(F5) #VIF for Cortez 
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Appendix 8: Link to Data and R-code  

https://www.dropbox.com/sh/qd9ur0tztj3itl2/AAC_52gMANcFcWuYoYVqV2ska?dl=0 


