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Abstract 
This paper investigates the difference in risk-adjusted performance of ethical funds in the US, 

Europe and Scandinavia compared to regional market indices in the period from January 2006 

to December 2010. Estimated by the Jensen’s alpha, after controlling for size, book-to-market 

and stock price momentum, we find evidence that European ethical funds outperform the market 

index during the five year period by 3.9% yearly. We do not find any statistically significant 

difference in the returns of US ethical funds and the market index, while we find weak evidence 

supporting that Scandinavian ethical funds outperform the market index.  
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1. Introduction 

Ethical investing is the investment practice where an investor integrates social, environmental 

and ethical considerations into the investment decision, instead of relying solely on financial 

criteria in the security selection. Unlike conventional investing methods, companies investing 

ethically apply an extra set of investment screens in order to select companies to include or 

exclude from their portfolio. These screens are usually based on environmental, social, 

corporate governance and ethical issues. Further, ethical investing companies often engage in 

shareholder activism to change corporate strategies for the better (Kreander, 2001). 

The concept of ethical business practices is not entirely new. The first efforts to include 

ethical considerations into investment policies were made by religious organizations, or 

religiously inspired charities dating hundreds of years back. In early biblical times, Jewish law 

laid down directives on how to invest ethically. Methodists and Quaker immigrants are likely 

to have brought the concept to the New World. Quakers have never invested in war or slavery 

and the Methodists have been managing money in the U.S. using what is now referred to as 

“social screens” for over two hundred years (Schueth, 2003). Ethical investing has also roots 

in the Islamic tradition. Based on the Koran, many Islamic investors do not invest in pork 

production, pornography, gambling, or in interest based financial institutions (Renneboog et 

al. 2008).  

In comparison to early ethical investing which was based on religious traditions, modern 

ethical investing is more based on the varying ethical and social convections of individual 

investors. The modern roots of ethical investing can be traced back to the political climate of 

the 1960s when anti-war groups in American universities began to question the business 

ethics of companies that produced materials used in war. These movements broadened to 

include equality for woman, management and labor issues and anti-nuclear sentiment during 

the 1970s. 

However, it took a particular international political situation to gather these various efforts 

into a solid philosophy. The situation was the horrible policy of the white minority 

government in South Africa where the idea that one race was inferior to another because of 
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skin color was institutionalized. At the time, many international companies had built up strong 

links and investments in South Africa. In the U.S. churches and state pension funds began to 

seek ways in which they could identify South African involvement by companies and in the 

UK two organizations were established that developed the screening tools on which today’s 

ethical fund managers rely (Hancock, 2002). The South Africa screen was dropped by most 

ethical funds soon after Nelson Mandela became the President in 1994, but these events were 

the influence for why funds screen for oppressive regimes, child labor and other human rights 

related criteria (Kreander, 2001).  

The subsequent key-influence on ethical investment was the environmental movement during 

the 1980s. A couple of factors such as, the Chernobyl disaster in 1986, the publication of the 

influential Brundtland Report in 1987, and a speech in 1988 by the Prime Minister Margaret 

Thatcher in which the environment was given more importance, contributed to the launch of 

environmental funds in Europe in the late 1980’s (Kreander, 2001).  

Since the 1960s, ethical investing has emerged as a dynamic and quickly growing segment of 

the financial services industry. Investors are no longer only concerned about the return they 

obtain from their investments. Growing segment of investors show concerns regarding the 

ethical standards of the companies they invest in, and want to use their wealth to do good for 

the society (Hancock, 2002).  

Till this day, several methods of promoting ethics in business have been used. Some investors 

invest in a limited amount of shares so they will have the opportunity to lobby at the annual 

meeting and thereby try to change the ethical standards of companies. Other investors often 

choose to invest large chunks of money in the shares of a company considered unethical and 

attempt to use their influence to change the company’s behavior. The most dominant ethical 

investment approach is for investors to place their money in companies that uphold superior 

ethical standards and refrain from investing in other companies with lower ethical standards.  

Finding information about the ethics of companies can be hard as there are no rules forcing 

companies to reveal their ethical conducts. Therefore, the most common way of investing 

ethically is through ethical funds. Ethical funds investigate individual companies and screen 

them with the ethical criteria defined by the fund. These funds specialize in finding ethical 

investment choices and sometimes use the services of special ethical investment screening 

firms. 
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Although the intentions of the ethical investor may be for the common good, the investor is 

actually limiting himself from making investments in a large part of listed companies, namely 

those not regarded as ethical. Limiting the investment universe limits diversification and as 

common financial theory suggests, limiting diversification should increase the risk of the 

portfolio or decrease the return of it relative to a well-diversified portfolio. This is one of the 

most discussed subjects of ethical investments during the past years. Should an investor 

accept lower return or higher risk for being ethical? This paper will seek to investigate if 

ethical investors are in fact paying a price for making ethical investments.  

Previous literature on the subject comes mainly from the US, UK and Australian markets that 

are all historically dominant in the area of ethical investments. These countries all have 

cultures encouraging ethics in companies’ behavior, and in the UK and Australia there is even 

a governmental intervention that encourages ethical investments. Other developed countries 

have in recent years increased their attention on ethical investments. As a result, markets for 

ethical funds have expanded rapidly during the past decades in most of Europe. The European 

ethical investment market has shown a stunning growth from €2.7 trillion in 2007 to €5 

trillion in 2009 (Eurosif, 2010). Scandinavia is not inferior to this trend and in Norway; 

Skandiabanken has recently categorized funds based on ethical screens in order to make 

ethical investing more accessible for customers who want to invest their money ethically.  

It is quite clear that the trend is towards ethical investments and accordingly more pension 

money will be invested ethically. More ethical investment products will be launched and 

engagement with companies on ethical issues will become more common. The topic is 

therefore highly relevant. A study comparing ethical investments in the US, Europe and 

Scandinavia during the past couple of years would be a very appropriate addition to the 

literature on this expanding sector of investments.  

Most previous studies have studied ethical investments over very long time horizons and 

therefore the latest trends and methods in ethical investing may not be fully reflected in these 

studies. Therefore, it is our opinion that an updated study with a shorter time horizon is 

needed. Further, the 2008 global financial crisis has had a significant impact on all sectors of 

the economy. Investment strategies as well as investment processes have been debated, 

paving the way for more responsible forms of investments. It could therefore be especially 

interesting to investigate how ethical investment funds performed relative to the market 



6 

 

indexes during the recent financial crisis.  

1.1 Problem formulation 

From the standpoint of financial theory, investors investing in ethical funds are limiting 

themselves from investing in a vast number of companies, namely those not regarded as 

ethical. By limiting their investment world, financial theory would imply that they limit 

diversification of their portfolios resulting in either higher risk or lower return.  

Our first hypothesis is that the ethically conscious investor must accept a lower return for 

investing his money in ethical funds relative to the market index. 

The stock market may price the information on social responsibility and ethical efforts by 

companies. Therefore, funds constructed by means of social, environmental or corporate 

governance criteria may outperform the market index. Thus, ethical screens can provide 

valuable non-public information that helps fund managers to outperform their benchmarks.  

Our second hypothesis is therefore that ethical funds outperform the market index. 

The first hypothesis states that ethical funds have lower returns relative to the market index 

while the second hypothesis states that ethical funds outperform the market index. Based on 

the results from investigating the first two hypotheses we want to observe if they hold during 

the recent financial crisis. Further, we want to observe if there is a difference in the 

performance of ethical funds between three regions we have chosen to investigate; the US, 

Europe and Scandinavia. 

The thesis will seek to answer the following questions: 

- Is it possible to invest in ethical funds without sacrificing risk-adjusted returns? 

- Do ethically screened funds outperform the market index? 

- How did ethical funds perform relative to the market index during the recent 

financial crisis? 

- Is there a difference in the performance of ethical funds in the US, Europe and 

Scandinavia? 
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1.2 Delimitations 

All funds investigated have been screened with minimum ethical criteria. The most optimal 

way to ensure that all of the investments made by the funds are in fact ethical would have 

been to gather information on each investment made by the funds. Attaining this information 

would however be very hard and given our limited time frame we have refrained from 

conducting our investigation this way. 

It has not been possible to attain an exclusive list of ethical funds from a single database. The 

Vigeo Group provides a database consisting of all ethical funds in Europe but it has been 

under maintenance during the whole period of our investigation. Therefore, we have had to 

construct our portfolios from several different sources, which will be explained later in this 

paper. Locating European ethical funds has proven to be very hard and we assume that there 

are funds out there that we haven’t been able to locate as information on them is in their local 

language. Our final European portfolio consists of funds from England, France, Luxembourg, 

Germany and Belgium while the Scandinavian portfolio solely consists of Norwegian and 

Swedish funds. We were not able to find any Danish ethical funds and the Danish Social 

Investment Forum was not able to provide us with any information about Danish ethical 

funds. 

The ethical portfolios will only consist of pure equity funds. This means that mixed funds, 

such as funds investing in equity and bonds or options, will not be considered for the 

portfolios. This is to ensure that the funds from the different regions are comparable and that 

they include the same stocks as the regional indices used.  

The time horizon used for the investigation, from the 1st of January 2006 and till the 31st

Many previous studies have chosen to construct reference portfolios in order to compare the 

performance of ethical funds to conventional funds. In order for a reference portfolio to be a 

 of 

December 2010, is quite short in comparison to some of the previous studies. Therefore, it 

might not be sufficient to generate statistically significant results. However, since ethical 

investments have been growing rapidly for the past years many funds have been constructed 

in the past couple of years and would therefore not have data for the periods before 2006. We 

believe that this 5-year time horizon will give us the best comparison between the three 

regions and further provide us with evidences on the latest developments within the field.  
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good benchmark it would have to match the ethical fund portfolios in size, age market and 

investing area. Constructing such a portfolio would be a very complex and time-consuming 

task and would be beyond the scope of this paper. In addition, comparing against a portfolio 

of conventional funds might consequently tell a better story about the benchmark portfolio 

than the ethical portfolios we aim to investigate. We therefore believe that comparing ethical 

funds to the market index will give us a better picture of how ethical funds perform. 

The performance analysis will be done on the returns of the portfolios investigated and we 

will not look in to the net return of the individual investor. Therefore, we will not adjust 

returns for taxes the individual investor may have to pay.  

Section 4 provides the theoretical background for our analysis. The focus of the chapter is to 

identify the most appropriate performance measure model to use for our fund analysis. We 

will explain the connections and the assumptions behind the 1-factor CAPM model and 

building on to that to explain the multifactor models used. The reader is assumed to have a 

basic knowledge of portfolio theory, time-series analysis and regression analysis. 

1.3 Methodology 

The research in this paper starts by collecting as many ethical funds as possible for the three 

regions: the US, European and Scandinavian. To ensure that all of the funds included in the 

research are in fact ethical, minimum ethical screening criteria will be set up. In order to 

compare funds between countries the remaining funds will be divided according to the region 

they come from and three regional ethical portfolios will be constructed. Further, a second 

screen is applied, based on the financial information available for the funds. The funds 

investigated must have been operating for at least five years before the cutoff day, the 31st

In order to determine risk-adjusted returns of the ethical portfolios we will apply three 

models, the single factor CAPM, the Fama-French 3-factor model and the 4-factor Carhart 

model. The single factor CAPM is a market equilibrium regression model that can be used to 

determine performance of the portfolios relative to the market index. The model is in effect a 

performance attribution model correcting for market risk and the risk-free rate. The intercept 

of such model, α, gives the Jensen (1968) alpha which is interpreted as a measure of out- or 

under-performance relative to a market index. In addition, we will calculate two CAPM based 

 of 

December 2010. Finally, the three portfolios are capitalization weighted. 
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performance measures, the Sharpe (1966) ratio and the Treynor (1965) ratio, for each of the 

portfolios. 

Literature on cross-sectional variation of stock returns (Fama and French, 1993, Chan et al., 

1996) reveals that one has to take in to consideration additional factors as indicators of 

systemic risk not captured by the market factor in the CAPM. For this reason, the Fama and 

French 3-factor model has been considered to give a better explanation of fund behavior. 

Besides containing the market risk proxy, the model includes two additional risk proxies, 

namely the returns on size- and book-to-market-sorted equity portfolios.  

The 4-factor Carhart model extends the Fama-French model by adding the fourth risk factor 

capturing the Jegadeesh and Titman (1993) momentum anomaly. Therefore, the resulting 

model is consistent with the market equilibrium model with four risk factors. 

The models will then be applied to daily, weekly and monthly time series data for the above-

mentioned factors, market proxy and the ethical portfolios. The models will be applied using 

linear regression analysis in the statistical software SAS 4.2 Enterprise. For the robustness of 

the results the Durbin-Watson tests will be applied to the regression to test for possible 

autocorrelation, and Whites test will be applied to test for possible hetroscedasticity. 

1.4 Data 

The data investigated stems from a five-year period between the 1st

As the ethical investing industry has matured, the investing strategies have been developed 

further and the investment universe has expanded. Therefore we feel it is important to conduct 

a study that reflects the latest trends and developments in ethical investing. For the analysis, 

we will collect daily, weekly and monthly data on: US, European and Scandinavian portfolios 

of ethical funds, data on regional MSCI indexes used as benchmarks, regional risk-free rates 

and factor data necessary for the models used. Most of the data is collected through 

Datastream but since many of the funds proofed to be hard to find through Datastream, a 

 of January 2006, and 

throughout December 2010. Compared to other studies, our time horizon is relatively short. 

The reason we have chosen such a short time horizon is the fact that ethical investing is still a 

young trend and the growth of the industry during the past century has been rapid. Therefore, 

many funds that have been constructed during the past decade wouldn’t have enough data to 

be included in a study with a 10-year time horizon for an example.  
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Bloomberg terminal was used to find the data that was not available through Datastream. Data 

on Norwegian funds comes from the Norwegian Stock Exchange and some of the factor data 

comes from the Kenneth R. French Data Library. 
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2. Literature review 

The aim of this chapter is to provide a broad overview of the previous research conducted in 

the area of ethical investments. We will elaborate on studies for each of the regions separately 

before summarizing in the end.  

2.1 Past empirical evidence on the US market 

Hamilton et al. (1993) were the first to conduct a study on the performance of US ethical 

funds. The study investigated performance of 32 ethical funds, compared to the performance 

of 320 randomly selected conventional funds during the period of 1981 to 1990. In order to 

measure the performance of the funds they applied the CAPM-based Jensens Alpha. Further, 

both the ethical funds and the conventional funds were compared to a value weighted NYSE 

index, to see if any of them where able to beat a market index. Since the study investigated a 

relatively long time horizon, only 17 of the ethical funds had existed throughout the whole 

period, while the 15 remaining funds had only operated since 1985. The funds that had existed 

throughout the whole period generated a negative monthly alpha of -0.06 %. This was slightly 

better than the average monthly alpha of the conventional funds which had an alpha of -

0.14%. The ethical funds with a shorter history had an average monthly alpha of -0.28%. This 

was worse than the conventional funds that had an average monthly alpha of -0.04%. 

However, it is important to note that none of these findings were statistically significant.  

Statman’s (2000) research on US ethical funds is one of the most cited studies on the 

performance of ethical funds. In the study, Statman investigates the performance of 31 ethical 

funds during the period from 1990 till 1998. He wanted to compare these funds against a 

reference group, and therefore constructed a group of 62 conventional funds, with a similar 

size as the ethical funds. Further, he compared the Domini Social Index (DSI), against the 

S&P 500. To measure the performance of the ethical funds, he used the CAPM-based Jensens 

Alpha, and introduced a modified version of the Sharp ratio. His findings, which were not 

statistically significant, showed an average monthly alpha of -0.42 % for the ethical funds, 

against -0.62 % for the conventional funds. When comparing the DSI index against the S&P 

500, his results showed that the ethical index had a sharp ratio of 0.97 against S&P 500`s 

0.92. These results show that an investor seeking to optimize the mean-variance should have 

invested in the DSI index instead of the ethical funds during the time period of the 

investigation. 
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Bauer et al. (2005) conducted a study on the performance of ethical funds in the US, UK and 

Germany for two time periods. They applied the Carhart 4-factor model in order to overcome 

some of the issues previous research had endured. The funds were categorized according to 

the country they were listed in and if the funds invested domestically or not. Their results 

indicate that the average monthly alpha for US domestic ethical funds is -0.05%, and that they 

significantly outperform regular domestic US funds. For the US funds that invest 

internationally, they found no significant difference in returns between the conventional funds 

and the ethical funds. When they looked at the funds for the two different time periods, the 

ethical funds significantly underperformed against the conventional funds during the first 

period from 1990 till 1995. However, they performed equally in the period from 1998 till 

2001. These results indicate that ethical funds need some time to mature in order to perform 

adequately, since the older funds performed better than the younger funds. Further, their 

findings indicate that ethical funds invest in growth stocks rather than value stocks and have 

fewer assets under management relative to conventional funds. They also found that ethical 

funds have higher expense ratio, which is the cost of operating the fund, than conventional 

funds. 

Bello (2005) did a study on the performance of ethical funds in the US, against randomly 

selected conventional funds similar in size, for the time period from January 1994 to March 

2001. In addition, Bello investigated the differences in the characteristics of the asset the 

funds held, how diversified they were, and if the diversification would help improve the fund 

performance. The results of the study showed that the ethical and conventional funds had a 

quite similar performance over the time period. However, both regular and ethical funds 

underperformed against the Domini Social Index and the S&P 500. In addition, he found 

evidenced suggesting that conventional funds were more diversified than the ethical funds, 

which is to be expected given the ethical funds investment restrictions. 

In Renneboog et al. (2008) they investigate the performance of ethical funds all across the 

world in the period of January 1991 till December 2003. In the study, they applied the Carhart 

4-factor model on the American market, where they compared 93 ethical funds against 12624 

conventional funds and the Worldscope index. The results showed that ethical funds in the US 

strongly underperformed their benchmark indexes, with a negative yearly alpha of -2.2%. 

This indicated that investors seeking to invest in funds using ethical screening criteria’s must 

accept a lower return. When they compared the ethical funds against conventional funds, their 
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results showed that the alphas of the conventional funds in the US were higher than for the 

ethical funds. Nevertheless, the alphas for the conventional funds were also under performing 

the benchmark index. This indicated that active management of funds is costly. To summarize 

their research they stated that ethical funds are unable to identify and invest in stocks that are 

going to outperform in the future. However, ethical funds are able to identify and invest in 

stocks that will perform poorly in the future, an indication of bad fund managers at the ethical 

funds.  

2.2 Past empirical evidence on the European market 

The first study to be conducted on ethical fund performance was done by Luther et al. (1992). 

They studied 15 UK based ethical funds during the time period from 1984 till 1990, and 

compared the funds to the MSCI World index. The CAPM-based Jensens Alpha showed an 

average alpha of 0.03% per month compared to the benchmark index, indicating some weak 

evidences of outperformance by the ethical funds. They also found clear evidences that ethical 

funds in the UK invest mainly in companies with small market capitalization, which tend to 

have very low dividend yields.  

Mallin et al. (1995) performed a study of 29 ethical funds on the UK market during the period 

from 1986 till 1993. The funds were matched and compared against 29 conventional funds 

with similar age and size. Further, both the ethical and conventional funds were compared 

against the FTSE 100 index, which consists of the 100 companies with the biggest 

capitalization in the UK. The study analyzed the performance of the funds by applying the 

traditional performance measures such as the Jensens Alpha, Sharp ratio and Treynor ratio. 

When both the Treynor and Sharp ratio were applied it could be observed that the ethical 

funds outperformed the conventional funds in 14 out of the 29 match fund pairs. Applying all 

the three performance measures, 12 of the ethical funds outperformed the conventional funds. 

Under the comparison against the FTSE 100 index, all the ethical and conventional funds 

where underperforming. However, in their conclusion, Mallin et al. (1995) state that the 

outperformance of the ethical funds might only be a temporary phenomenon as a result of an 

increased interest in the ethical investment practice.  

Gregory et al. (1997) conducted a similar study and investigated a subsample of the Mallin et 

al. (1995) study. However, instead of using all the 29 funds that had previously been 

investigated, this study only contained 18 funds since some of the ethical funds were dead and 
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had been liquidated. As Mallin et al. Gregory et al. matched the funds by age and size, but 

further added investing area and fund type as factors for comparison. Since some of the past 

research had concluded that ethical funds tend to invest in small cap companies, they used the 

Hoare Govett Smaller companies Index (HGSCI) as a benchmark in addition to the FTSE 100 

index. Their results indicated that the performance of ethical and conventional funds does not 

significantly differ. Nevertheless, both groups underperformed when compared against the 

benchmark indexes.  

Schrode et al. (2004) investigated the performance of 30 US ethical funds and 16 ethical 

funds from Germany and Switzerland. In addition they investigated the performance of 10 

ethical indexes such as the Domini 400 Social, Calvin, Dow Jones Sustainability Index and 

the Naturaktien Index. Both the ethical funds and indexes were compared against the MSCI 

World index and the Salomon Smith Braney Small Cap Index. Only funds and indexes with 

data available before May 2000 were selected for the study and the minimum length of the 

data series was set to 30 months. Their results show that the ethical funds in Germany and 

Switzerland do not significantly underperform their index benchmarks. The results from the 

indexes showed that the Calvin ethical index clearly underperforms the two benchmark 

indexes. However, the other ethical indexes exhibit a positive alpha for the investigation 

period, although the alphas were not significant. These results indicated that there is no 

disadvantage of applying ethical screens for funds. Further, the author’s state that some of the 

fund and index series in the study are quite short, and therefore the results might give 

imprecise and misleading results. In addition they find that the US ethical funds are much 

more focused on the social and ethical criteria, than the funds in Germany and Switzerland, 

who are more focused on environmental criteria.  

The Bauer et al. (2005) study mentioned earlier in this chapter under evidences from the US 

market also included 16 ethical funds from Germany and 32 from the UK. When applying the 

Carhart 4-factor model the German ethical funds showed an average monthly alpha of 0.29%, 

although not statistically significant, and the UK funds 0.09% with statistical significance. 

Further, they found evidence showing that the German and UK ethical funds invest in small 

caps to a greater extends than US ethical funds do which was in line with previous studies in 

the area. 
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The Renneboog et al. (2008) study, which was also mentioned earlier in this chapter, 

investigated the performance of several ethical funds in Europe, in addition to the rest of the 

world. They investigated 21 Belgian, 59 French, 12 Germany, 11 Irish, 7 Italian, 15 

Luxembourgish, 19 Dutch, 67 from the UK and 16 ethical funds from Switzerland. Their 

results indicated that conventional funds outperformed the ethical funds over the investigation 

period, although these results were not statistically significant. However, when divided up in 

sub periods, the ethical funds in Germany and Switzerland outperformed the conventional 

funds from 2000 till 2003. Their study concluded that for each extra ethical screen an ethical 

fund applies, the return for that fund reduces by a fraction. Thus, funds that apply many 

screens tend to perform worse than funds with fewer screens. 

2.3 Past empirical evidence on the Scandinavian market 

The first study conducted on ethical fund performance in Scandinavia was a study by 

Kreander et al (2005). The study contained 60 funds, 30 ethical and 30 regular. 14 of the 

ethical funds were Swedish. The funds were compared against a group of conventional funds 

of the same size, country, age and investment universe. Further, to ensure robustness of the 

results they compared both ethical and conventional funds against two benchmark indexes, 

one national and one international. They gathered weekly data in the period from January 

1995 to December 2001, which resulted in 364 observations for each fund. To measure the 

performance they applied the Sharp ratio, Treynor ratio, the CAMP based Jensens Alpha and 

the Fama French 3-factor model. Their findings indicated that the ethical funds in Sweden 

perform similar to the benchmark indexes when all the risk factors were taken into 

consideration. Further, they could not find any significant difference in the performance of 

ethical funds and conventional funds.  

In the Renneboog et al. (2008) study that has previously been mentioned also included 3 

Norwegian and 26 Swedish ethical funds, in order to see if the ethical funds in Scandinavia 

performed different to the rest of the world. However, the results for Scandinavia are in line 

with what they observed for the US and the rest of Europe, that ethical funds underperformed 

with an average yearly alpha of -3.37 % for the Norwegian, and -3.89% for the Swedish funds 

compared to the conventional funds in the same countries.  

2.4 Literature summary 
Although the results of different previous studies are not in complete agreement, it appears as 
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if there is no significant price for investing in ethical funds. Weather a simple one-factor 

model is used or multifactor models, such as the Fama-French or Carhart, there are no 

significant differences between the performance of ethical funds and conventional funds. 

Many of the studies find weak evidences of ethical funds outperforming their benchmarks but 

these results lack statistical significance. Different time periods do not seem to matter for the 

results. However, it seems that the results between countries may vary as confirmed in 

Renneboog et al. (2008). Ethical funds seem to employ different investment strategies to 

conventional funds, in particular ethical funds seem to overweight small cap stocks relative to 

conventional funds as recognized by Lutcher et al. (1993) and Bauer et al. (2005).  

It is rather difficult to draw any definitive conclusions on ethical fund performance, and 

earlier studies should be interpreted with some caution as some of the performance evaluation 

methods used in the above mentioned papers are deficient. Some studies use the CAPM 

model to evaluate fund performance without controlling for other risk factors such as size, 

book-to-market value, and momentum. Kreander et al. (2000) was the first to take market 

timing into consideration and Bauer et al. (2005) was the first to apply a conditional model. 

Studies using a matching approach may suffer from insufficient approximation of the fund 

characteristics. Given that the above studies are not only based on different methodologies but 

also on fairly small samples, different sample periods and benchmarks, international 

comparisons of ethical fund performance are hard to make.  
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3. Ethical Investing 

The purpose of this chapter is to give a broad overview of the ethical investment industry 

today. The industry is yet to come up with a general agreement on which term describes the 

investment practice best. Some academics use Socially Responsible Investing while others 

use Ethical Investing. Therefore we want to clarify some of these terms and definitions, and 

give the reader a better understanding of the motives behind each of them. Further, we will 

elaborate on the key developments of the industry in the three regions analyzed in the paper, 

the investment strategies commonly applied by ethical funds and the types of funds used for 

the analysis. 

3.1 Definitions and Terms 

The most frequently used terms within the literature of ethical investing are Corporate 

Responsible Investments (Brill and Reder, 1993), Socially Responsible Investments 

(Hammilton et al. 1993) and Ethical Investing (Bauger et al. 2005). Since there is no universal 

agreement among academics and industry organizations of which term fits the investment 

practice best, we will in this section elaborate on what some of the terms used actually 

describe and the motives behind them. This will help us to specify the definition that fits best 

to our problem formulation, and in addition give the reader some insight into how these terms 

emerged and why. 

3.1.1 What is a fund? 

Most ethical funds invest their assets in shares of companies listed on stock exchanges and 

typically include between 40 and 100 companies in their portfolio. Funds invest in many 

companies from many sectors and therefore allow the investor to achieve risk reduction 

through diversification. Additional risk reduction can be achieved by investing a proportion of 

the fund’s assets in bonds and interest bearing securities, which are called mixed funds or 

balanced funds.  Mixed funds will not be considered for inclusion in our analysis, as the focus 

is on pure equity funds. Although most funds are actively managed, meaning that the portfolio 

manager has relatively free hands in purchase and sale of shares, there are also many passive 

or index tracking funds. The managers of such funds try to mimic the returns of indexes such 

as the S&P 500 or more specific indexes (Kreander, 2001).  
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3.1.2 What is an ethical fund? 

Kreander (2001) defines an ethical fund as “a fund which does not solely rely on financial 

criteria in security selection, but uses ethical non-financial criteria when choosing securities“.  

There are many different types of ethical funds with different criteria and investment 

approaches. The terms sustainable funds and green funds are also being used more frequently 

and generally consider a range of environmental and social criteria. These funds can also be 

considered as ethical funds for the purposes of this paper as all these terms imply that some 

sectors and companies are excluded due to ethical reasons. Some funds donate some 

proportion of their annual returns to charity and call themselves ethical without having an 

ethical investment policy. These funds will not be considered ethical unless they also 

implement some ethical criteria in the security selection (Kreander, 2001). 

As with the conventional funds, most ethical funds are actively managed. However, there are 

also a few passive or index tracking funds mimicking the returns offered by ethical indexes 

such as the NPI Social Index (UK), the Domini Social Index (USA), the Dow Jones 

Sustainability index or FTSE4good. These kinds of funds will not be included in our 

evaluation.  

Information on environmental and social performance of companies in foreign countries can 

be difficult to obtain for fund managers; therefore many ethical funds solely invest in their 

home countries. Increasingly however, ethical funds are beginning to invest globally as 

information is becoming more transparent with the rapid growth of ethical investments and 

establishment of ethical screening companies (Kreander, 2001). Further, in some countries 

there may be a lack of ethical investment options and therefore some ethical funds need to 

invest outside their home country.  

3.1.3 Socially Responsible Investments 

The Americans were pioneers in the development of ethical investing in the 1970s and 1980s 

and came up with the term “Socially Responsible Investments”, or SRI as it is often called 

(Bengtsson, 2008). However, occasionally the “Socially” part of the word was left out, due to 

its links to socialism, a subject many Americans viewed with disbelief. This has also been the 

case in some of the former European communist countries, where people have had problems 

embracing the S in SRI (Hancock, 2002). 
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Socially Responsible Investments in Europe have a different focus than in the US in several 

ways. First, the business culture is different between the continents. For an example, the US 

government is generally less involved in American corporations than their European 

counterparts. Secondly, in Europe there is typically a strong pension and health care system. 

In the US however, people primarily have to look out for themselves leading to a stronger 

responsible focus by all stakeholders in US companies (Hancock, 2002).  

The ethical practices we know today have changed a lot since the time it was being 

established. Initially, the main focus of the ethical investment funds in the US were linked to 

health care, pension schemes, employee rights and local community investment (Schwartz, 

2003). The term Socially Responsible Investments was therefore a proper fit, since all the 

aspects mention above have a degree of social value imbedded. However, in Europe these 

aspects have not received much attention since most of them are integrated in the society 

through more social democratic types of governments.  

As socially responsible investment practices evolved, new concerns emerged. One of these 

concerns was the situation in South Africa in the 1980s. South Africa offered access to 

plentiful raw materials, in particular, mineral deposits that included significant proportions of 

the world’s diamond and gold deposits. This combined with good infrastructure and a stable 

government, made South Africa a very attractive place to invest in (Hancock, 2002). 

However, the discriminating apartheid regime in the 1980s where the white race was viewed 

as being superior to the black race, made European and US investors demand companies 

doing business in South Africa to divert their operations. Further, they pressured mutual funds 

not to include companies that had ties to South Africa in their portfolios (Rennebog et al. 

2008). In 1986 the state of California enforced a law prohibiting the state fund to hold 

investments in companies operating in the country. Eventually, 6 billion dollars were divested 

from the country, which at the time was an enormous amount for a country such as South 

Africa (Sparks, 2002). This shows how strong these efforts were. The South Africa situation 

created a stronger awareness of Socially Responsible investing and investors started to avoid 

investing in companies that supported other suppressive regimes (Hancock, 2002).  

In the start of the 1990’s, companies that exploited the environment through polluting or had 

ties to child labor where also shunned by ethically concerned investors. Although these 

problems have a more ethical side tied to them instead of social, they are in most cases 
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included under the common US understanding of Socially Responsible Investing. Thus, 

Socially Responsible Investing describes much wider criteria today than the original criteria, 

making it an insufficient term in regards to concerns of many investors.  

For instance, Sandberg et al. (2008) states that socially responsible investing has different 

meanings in different markets, and even has different meaning in the same market. Schepers 

and Sethi (2003) supported this argument by stating that the term is somewhat loosely defined 

and its scale is difficult to grasp. Finally, Sparks (1995) claimed that the problem with the 

definition is that it does not stress the financial aspect of it enough. Nevertheless, Socially 

Responsible Investing is still the most frequently used term in the US. 

3.1.4 Ethical Investments 

Many academics have expressed their views that Socially Responsible Investments do not 

cover the same aspects as Ethical Investments. Their view is that the term Socially 

Responsible Investments does only apply if the investment covers the social aspects, leaving 

out the more ethical ones. Other terms being used are terms such as green, environmental or 

value based investing. Some academics even argue that the term ethical investment is 

inappropriate and a misleading term, claiming that a narrower and more to point description is 

needed (Schwartz, 2003).  

It can be problematic to define ethics, as it is a highly subjective term. We all have a different 

set of personal values and therefore we may define ethics in various ways (Hancock 2003). 

This has resulted in a large amount of different definitions. Although “green”, “value-based” 

or “environmental” investments all described different aspects of ethical investments, the 

need for a universal term that to some degree covers it all is important. The importance of this 

becomes visible under a screening process, where the use of different terms can lead to 

conflictions. For instance, the German auto manufacturer Audi is very likely to pass an ethical 

screening. However, it might be disqualified for an environmental screening, since cars may 

pollute the environment (Heal 2008). Hence, funds that are linked to the term environmental 

investments might only be screened on environmental criteria, and therefore not on terms 

others might observe unethical.  

Further, some academics have argued that Ethical Investments is a term that is more suitable 

and credible to the mainstream financial community than Socially Responsible Investments, 
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and will therefore attract more institutional investors such as pension funds and mutual funds 

(Sandberg et al. 2008). This is an important argument since pension and mutual fund have to 

some degree been reluctant to invest in funds with the socially responsible definition because 

of the uncertainty of the returns to be expected, and whether this type of investment practice 

will serve their owner’s best interests (Sparks, 2002). 

As argued in the Eurosif 2010 report, the key barrier to growth in the field of ethical investing 

is the challenge to properly define and categorize ethical investments. We will not elaborate 

more on the different terms, but use ethical investing from now as it is our opinion that the 

term is more universal and is generally more acceptable in the financial community. That 

said, Socially Responsible Investing or SRI and Ethical Investing should be viewed as 

synonyms throughout the paper.  

3.2 Ethical investing today: Development and key statistics 

In the subsequent section we will present some details and facts about the ethical investment 

industry on the US, European and Scandinavian market. This will give the reader an insight in 

to how large the ethical investment industry has become in a short period of time, and some of 

the drivers for this rapid growth. 

3.2.1 United States 

As previously stated in this paper the ethical investment practice as we know it today has its 

origins from the US in the mid 1960s, where organizations with religious ties started to screen 

out companies that had ties to the so called “sin-industries”. The ethical investment industry 

has however changed tremendously since then, and today the ethical investment market in the 

US is a trillion dollar industry (Socialinvest, 2010).   

It is first and foremost the size of the ethical investment industry that has endured the most 

radical changes. Since the beginning, even though the criteria for screening has also evolved 

and changed, the increase in size is a direct result of the steady and rapid growth the ethical 

investment industry in the US has endured since the pioneer days.  

It is especially in the last couple of years the industry has boomed. Today, ethical investing is 

growing at a faster pace than the conventional investments under professional management. In 

the beginning of the year 2010, the professionally managed assets following ethical 

investment strategies stood at astonishing 3.100 billion US dollars. This is a growth of 380% 
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since 1995 when it stood at $639 billion. 1995 was the first year the American Social 

Investment Forum Foundations started to do trend reports on ethical investing. Looking at the 

broader universe of assets under professional management over the same period it increased 

by 260%, from $7.000 billion to $25.000 billion dollars (Socialinvest, 2010).  

Since 2005 and till today, the ethical investment industry has grown by more than 34% in 

terms of assets under management. Meanwhile the conventional assets under management 

have only increased by 3%. During the recent financial crisis from mid 2007 till the beginning 

of 2010 ethical investment assets under management have increased by 13% while 

conventional assets under management have increased by 1%. Today, 1 out of every 8 dollars 

under professional management in the US is invested in ethical investments (Socialinvest, 

2010).  

There are number of factors contributing to the rapid growth of the ethical investment 

industry. First, there has been increased cash inflow into existing ethical investment products. 

Secondly, development of new ethical investment products has magnified, given the stronger 

focus on connecting business and ethics. And thirdly, portfolio managers and institutions that 

were not previously involved in this area of investments are adopting ethical investing 

strategies. Companies are starting to realize that ethics and maintaining shareholder value can 

go hand in hand (Socialinvest, 2010).  

If we look at the types of investors investing in ethical investment products in the US, there 

are mainly two different types. The first group consists of investors that feel the urge to put 

their money in investments closely linked to their personal values and beliefs. These investors 

have been characterized as “feel good investors”, and presumably they feel better about 

themselves after they have invested in an ethical manner. The second group of ethical 

investors is the investors that feel a strong need to invest their money in ways that can actively 

support improvements in quality of life. This group is strongly focused on how their money 

can enhance a positive change in the society (Schuet 2003). 

3.2.2 Europe 

As in the US, the ethical investments industry in Europe has grown rapidly during the past 

couple of years. According to a report by Eurosif, the total assets under management went 

from €2.7 trillion in 2007 and reached €5 trillion in the end of 2009. This spectacular growth 
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is in large part driven by large asset owners that have integrated climate change factors in to 

their security selection (Eurosif, 2010). Further, a large part of this growth stems from 

investments in socially responsible bonds, which will not be evaluated for this thesis as the 

focus is on ethical equity funds.  In terms of number of funds, equity funds are still in 

majority of ethical funds. The largest European ethical markets can be found in the United 

Kingdom, Netherlands and France (Vigeo, 2009).   

The 2010 European SRI Study reveals that the ethical investment industry is largely driven by 

institutional investors, which represent around 92% of the total market. Further, it is expected 

that integration and engagement will increase in the coming years, as ethical investing is 

increasingly a matter of risk management for institutional investors. The United Nations 

backed Principles for Responsible Investment Initiative (PRI) is a network of international 

investors working together putting responsible principles into investment practices. The 

number of PRI signatories is steadily growing and in 2010 the signatories represented $22 

trillions of assets.   

At least eight countries in Europe have specific National regulations that force pension 

systems to invest ethically and even more countries are in the process of introducing such 

requirements. On the EU level the European Commission is discussing a possible need for 

further transparency from institutional investors. Increased media coverage and closer 

interface between corporate management and fund managers, which in some cases comes 

through screening agencies, are amongst other drivers for ethical investing and are enhancing 

the power of ethical investments (Vigeo, 2009).  

After the global financial crisis a growing mistrust in traditional financial offerings has 

emerged amongst retail investors who are increasingly demanding more ethical investing 

choices. Environmental and social crisis have also acted as a wake-up call for many investors, 

making it clear that the true merits of sustainable investing becomes even clearer in times of 

crisis. The fears of poor financial performance are no longer a key barrier to the growth of 

ethical investments as many of the studies mentioned in the literature review have shown. 

Today, Eurosif considers the biggest challenge being the need for common definition and 

categorization of ethical investing with the number of terms floating around (Eurosif, 2010).  
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3.2.3 Scandinavia 

The Ethical Investment practice has often been claimed to emerge from the US in the 1960s 

and 1970s. Weather it emerged from the US or elsewhere, the first ethical investment fund in 

the world was actually established in Sweden. This was a fund named AktieAnsvar Aktiefund 

and established in 1965 by the Baptist movement. The core ethical values of the fund were to 

refrain from investing in alcohol, firearms or tobacco companies (Bengtsson 2007).   

Nevertheless, it took almost 15 years following the establishment of AktieAnsvar before the 

ethical investment trend really got a grip on the Scandinavian market, with Sweden as a 

frontrunner. The screening strategies that were applied by those early funds were in most 

cases exclusion screens, or what is called a negative screening criteria. Some of the more 

recently established funds are also applying the “best-in-industry” approach and inclusion 

criteria, or positive criteria, which we elaborate on in the next section of the paper (Eurosif, 

2003).  

Looking at the ethical investment market in Scandinavia it has grown significantly in the 

terms of size and value. For instance, the total size of the ethical investment industry in 

Scandinavia in 2003 was estimated to have a value around €225 billion. Two years later the 

market had grown to €435 billion. This rapid growth has been a direct result of the increased 

demand from Scandinavian investors for ethical investment alternatives (Bengtsson 2008).   

Today, the Norwegian, Swedish and Danish markets have a value estimated at €410, €300, 

€225 billion respectively, or €935 billion in total. This is an impressive growth of 315% since 

2003 (Eurosif, 2003). The majority of the capital stems from public pension funds in 

Scandinavia. This is a result of a law that requires the pension funds to take ethical aspects in 

to consideration when they do their investments. For instance, the Swedish National Pension 

Funds, known as the AP Fonderna, are bound by law to consider ethical and environmental 

aspects, however without allowing these aspects to have an impact on the long term returns of 

the fund. Further, the Norwegian Oil Fund has a mandate to maximize the wealth of its assets 

so that it will benefit future generations and their investments must be sustainable in both an 

economical and ethical manners (Bengtsson, 2008).  

Looking at the private market for ethical investments in Scandinavia, the Swedish and the 

Norwegian markets are the strongest. One of the reasons for this is that ethical screens have 
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been adapted by some of the most popular and rapidly traded funds in those countries such as 

Storebrand, and DNB in Norway and KPA and Banco in Sweden.  

For several reasons, it is likely that the ethical investment trend in Scandinavia will continue 

to grow. First of all, there are only few private organizations in Scandinavia, especially when 

looking at Norway, that have signed the Principal for Responsible Investment conduct. It is 

therefore expected that more companies will sign the principal in the future due to the 

increased ethical focus demanded from the public (Eurosif, 2010). Second, recent accidents 

such as the oil catastrophe in the Gulf of Mexico and the more recent nuclear incident in 

Fukushima Japan have proven to be eye openers for the public resulting in more demand for 

responsibility by companies. It is therefore predicted that the market for ethical investments in 

Scandinavia will continue to grow steady in the years to come. 

3.3 Investment screening criteria 

When selecting securities to invest in, ethical fund managers use a set of screening criterions 

that direct and restrict their investment universe. These criterions serve as an indicator for the 

potential investors of what kind of business and activities the fund regard as ethical (Cullis et 

al. 1992). A recent study from the US shows that 64% of ethical funds apply five or more 

criterions for their ethical screening policy, while around 18% only apply one screen 

(Renneboog et al. 2008).  

The investment screens are usually divided in two groups: positive screens and negative 

screens. The oldest and most basic ethical funds mainly applied negative screening, but as the 

ethical investment practice developed, some funds started to apply positive screening as well. 

This is mainly because ethically concerned investors are coming round to the view that it is as 

important to support the good companies, as it is to boycott the bad (Renneboog et al. 2008). 

The negative screens are used to eliminate companies that produce “harmful” goods, harm the 

environment or support oppressive regimes and so on, and are therefore viewed as unethical. 

While positive screens aim to identify ethically desirable firms (Michelson et al. 2004). 

Applying these screens may on one side constraint the funds risk-return optimization. On the 

other side, the screens can also be an active investment strategy aiming to generate superior 

returns for the ethical fund (Renneboog et al. 2008). 
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3.3.1 Negative screening criteria 

As previously mentioned, negative screening criteria is used to exclude ethically unacceptable 

companies from ethical portfolios. This can for an example be companies within the tobacco, 

gambling or weapon industry, companies with little environmental focus or poor labor rights 

(Renneboog et al. 2008). Therefore, if a company fails to fulfill one or more of the negative 

screening criterions applied by an ethical fund, it will not be a part of this funds investment 

universe (Schepers and Sethi 2003).  

In order to make the screening process less complex, some ethical funds apply the screening 

criteria on industry level instead of company level. For an example, if a company is operating 

within the coal-mining industry or the tobacco industry it might be excluded due to the bad 

effects coal mining is considered to have on the environment and the risk of lung cancer 

connected to tobacco usage.  

The negative screens are usually both passive and absolute, meaning that there are no 

exceptions to them. Thus, even though a company would have other valuable qualities and 

might generate profits, it is not included in the portfolio. This is one of the reasons why some 

pension funds and mutual funds have been reluctant to invest in ethical funds. The fund 

managers have an obligation to maximize their shareholders wealth, which are unlikely to 

appreciate the ethical aspects of the investment if it reduced the size of their retirement 

savings (Hancock 2002).  

A number of ethical funds, in the US especially, have religious aspects in their negative 

screening criteria. These funds do not invest in stocks referred to as “sin-shares”. Sin-shares 

are shares in companies within industries such as tobacco, alcohol, and pornography 

(Michelson et al. 2004).  Some US ethical funds have even taken a stance against abortions 

due to religious views and apply it as a negative screening criterion. In Europe however, the 

abortion criteria is very seldom applied. Islamic funds often screen out companies producing 

pork and swine, or insurance companies insuring couples that are not married (Renneboog et 

al. 2008A). 

The mentioned “sin-criteria” was especially popular among the first ethical funds in the 1970s 

and 1980s. However as the investment practice evolved, new screening criterions were added 

to the so-called sin-criteria list. For an example, energy companies producing nuclear energy 
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or companies that manufactured genetically modified products are by some funds viewed as 

unethical. Table 3.1 lists commonly applied negative screening criterions by ethical funds.  

Table 3.1: Negative screening criterions commonly applied by ethical funds. 

• Alcohol • Military Contracting 

• Animal Testing • Fur industry 

• Gambling • Suppressive regimes 

• Human Rights • Pornography 

• Nuclear power • Tobacco 

• Ozone depletion • Weapons 

• Genetic Manipulation • Labor rights  

• Environmental • Child Labor 

Source: www.viego.com 

3.3.2 Positive screening criteria 
Nowadays, many ethical funds are based on positive screens, or what is sometimes called 

inclusion criteria. Positive screening means that instead of excluding certain companies from 

the investment universe, investments are made in companies that have a proactive approach to 

ethical issues.  

The most common positive screens focus on corporate governance, labor relations, 

environmental issues, sustainability of investments, and the encouragement of cultural 

diversity. Positive screens are also used to select companies with a good record concerning 

renewable energy usage or community involvement. Some funds combine the positive 

screening criteria with a “best in industry” approach. The “best in industry” strategy is an 

approach where firms are ranked within each industry or sector based on corporate social 

responsibility criteria and subsequently only those firms which pass minimum thresholds are 

selected as part of the investment portfolio (Renneboog et al. 2008). We will elaborate further 

on this strategy later in the paper. 

Positive screens present new challenges in determining the degree of consistency in the 

ethical screening process. As opposite to the exclusion criteria, it may be difficult to find 

companies that comply with all of the screens in a positive screening. Such a company would 

most likely have to be a major conglomerate covering a wide variety of products and services 

while maintaining superior ethical standards. Therefore, the positive screens are mainly used 
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to give positive points to the company in question, and should not be thought of as a definitive 

list such as the exclusion criteria. There may however be exceptions. For an example, 

environmental strategy and reporting is thought of as prerequisites by some funds for 

inclusion in the portfolio. 

Increased impacts of cultural differences pose further challenges to the positive screening 

criteria. In the US, community and charitable programs are common while the need for such 

programs is limited in Europe due to traditionally stronger public sector. Charitable 

involvements by European companies are seen in connection with the promotion or image 

building of the company. Consequently, European companies cannot compete with US 

companies in regards to community support programs, which offset the balance in the pool of 

ethical companies by US standards. 

Negative and positive screens are often referred to as the first and second generation of ethical 

screening. The third generation of screens refers to an integrated approach where selecting of 

companies is based on the economic, environmental and social criteria comprised by both 

negative and positive screens. The approach is often called “sustainability” or “triple bottom 

line” due to its focus on people, planet and profit. The fourth generation of ethical funds 

combines the sustainable approach with shareholder activism. In this case, the portfolio 

managers attempt to influence the company’s actions through direct dialogue with 

management or by using voting rights at the annual general meetings, something that we will 

address more thoroughly later (Renneboog et al. 2008a). Table 3.2 shows examples of the 

most commonly used positive screens by ethical funds. 
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Table 3.2: Examples of positive screening criteria commonly used by ethical funds. 

• Innovative products that are beneficial for the environment 

• Community involvement 

• Investing that follow Christian values 

• Investing the follow Islamic values 

• Promoting corporate governance 

• Protection of the environment 

• Protection of human rights 

• Innovative products that are beneficial for the society in general 

• Countering bribery 

• Ensuring employee standards 

Source: www.viego.com 

3.3.3 Ethical dilemmas 

There is a general understanding that companies manufacturing tobacco or companies with 

ties to suppressive regimes are unethical, and should therefore be screened out of an ethical 

portfolio. However, as previously mentioned problems can occur under the screening process 

since one industry might be viewed as unethical from one standpoint but ethical from another, 

given the subjectivity of what is ethical. These views may also differ significantly between 

countries and regions.  

The weapon industry poses ethical dilemmas for fund managers. Most people consider 

weapon manufacturers unethical since they are associated with killing and hurting people. 

However, weapons are also used by international peace-keeping forces from NATO and UN 

to defend themselves, since there is a significant possibility that attacks will occur in regions 

where peace and stability needs to be kept (Hancock, 2003). Without weapons, peacekeeping 

armies would not be able to effectively maintain control in conflicted areas.  

An example would be the Balkan war in the 1990s. On the Balkan Peninsula peacekeepers 

were inadequately armed, which led to incidents where they had to stand by and watch ethical 

cleansing take place (Hancock, 2003). A more recent example where weapons have been used 

to support the common good of people have been the bombing of colonel Gadaffi’s troops in 

Libya. If the Western countries through NATO had not interfered with the situation, we 
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would probably have seen a massacre of innocent people in their fight for freedom to speech 

and democratic rights. We can therefore argue that weapons might be in demand to protect the 

common good of people, and are in some cases promoting ethics. Nevertheless, the majority 

of people would consider weapon manufacturers as unethical, given the overall suffer 

weapons have caused. 

A possible solution to this dilemma would be to screen weapon manufactures against which 

countries and armies they do business with. This will however lead to another problem, since 

it would be a very demanding task to separate one ethical dilemma from another, and further 

to decide whose ethics that should be supported. For an example, looking at today’s situation 

in Afghanistan, most countries support NATO’s decision of deploying peacekeeping forces to 

stabilize the country and to protect the people from the Taliban forces. Nevertheless, if we 

look at it from the point of view of Taliban’s and their followers, the peacekeeping forces are 

viewed as hostile invaders. It is therefore important to bear in mind that conflicts need to be 

viewed from both sides in order to decide what is ethical and not ethical. What one party 

might consider ethically correct is likely to be viewed as the exact opposite from the other 

side.  

A subsequent dilemma may occur when it comes to decide whether a company is a weapon 

manufacturer or not. For an example, the English company Trinity Holdings manufactures 

public service vehicles, buses, fire and refuse trucks. What makes this company special is that 

all their vehicles have a positive impact on the public services sector, and at the same time 

they are environmentally friendly with a low carbon dioxide emission. Hence, Trinity 

Holdings has been viewed as a very sound and ethical company and an excellent pick for 

ethical investment portfolios (Hancock, 2003). However, after Trinity Holdings made a 

contract with the German Ministry of Defense their ethical reputation was damaged.  

This contract involved delivery of two special handling vehicles for the unloading of Army of 

the Rhine tanks from ships. The tanks had been transported from Germany to England, where 

their weapon system was being upgraded (Hancock, 2003). Consequently, Trinity Holdings 

entered the weapon industry, even though the new contract only affected their total profit by a 

small fraction. The issue that arose from this situation is whether the contract of the two 

special handling vehicles with the German Ministry of Defense should lead to the exclusion 

of Trinity Holdings from ethical portfolios due to war profiting.  
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In order to decide when a company should be considered as a weapon manufacturer can be 

very difficult. Should there be a zero tolerance for income from the weapon industry, or 

should there be a maximum limit of 5, 7 or 10% in order for a company still to be viewed as 

ethical? For some of the largest weapon manufacturers in the world, less than 5% of total 

sales derive from arms sales as most of them have other business areas as their main income 

source (Weidacher, 2005). Therefore, zero tolerance would lead to the exclusion of a very 

large number of companies. Regardless of this, it is important to set a certain tolerance level 

to decide on what is acceptable and what is not. This discussion is of vital importance when 

deciding on which screening criteria to apply when constructing an ethical portfolio. 

This paper will however not dig deeper in to these ethical dilemmas under the screening 

process. Nevertheless, it is important to bear in mind that the dilemmas are constantly being 

debated in financial newspapers, magazines, among academics and among ethical fund 

managers. A result of this debate have been strong critics of some ethical portfolio managers, 

claiming that they are interpreting the screening criteria in a subjective manner in order to 

gain maximal financial performance, instead of using a more objective criteria, that might 

exclude some of the companies they invest in.  

3.4 Types of Ethical Investment funds 
As a result of the increased competition amongst ethical funds, funds seek to differentiate by 

using different investment strategies and different screening criterions Traditional fund 

managers look after your money on the basis of a specific financial criterion, selecting good 

investments and avoiding bad ones. Financial screening often precedes any ethical screening 

and in practice consists often of only investing in large cap, stock exchange listed companies. 

Ethical funds do much the same except their managers have additional responsibilities in 

terms of the investment strategy (O’Rourke 2003). 

As ethical investments have gained more widespread interest some screening companies have 

joined forces with index companies to create ethical indices. The Ethical Investment Research 

Service in the UK has teamed up with FTSE to create series of indices under the FTSE4Good 

umbrella. Similarly Morgan Stanley and Dow Jones have teamed up with STOXX and SAM 

in the US to launch the Dow Jones Sustainability index series. An obvious advantage of using 

the indices for ethical funds comes in lower administration costs as it limits research the funds 

need to conduct (Schwartz, 2003). These ethical indices are still mainly based on a large cap 

index, which may result in some ethical funds restricting their investment universe from small 
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cap companies. As we have seen from the literature review, this is the case for many US 

ethical funds but to a lesser extend for European ethical funds.  

Many funds employ a combination of different assessment criteria. In Scandinavia and 

continental Europe the trend is towards Best-in-Class and Sustainable Growth funds, which 

we will now turn our attention to. The following section will therefore seek to investigate the 

most common assessment criterions used by ethical funds. 

3.4.1 “Best-in-industry” funds 

Some portfolio managers of ethical funds value the behavior of a specific company higher 

than the industry it is operating in. These portfolio managers select the companies they want 

to invest in after a screening criteria called the “best-in-industry”. This criterion was first 

applied by Scandinavian ethical funds in the 1990s, and has since been adopted by ethical 

funds all over Europe (Bengtsson 2007). 

Fund managers applying the “best-in-industry” strategy might invest in companies that 

operate within industries that other ethical funds disqualify and categorize as unethical. 

Companies within a given industry are ranked and compared against each other, instead of 

comparing them against companies outside the industry (Michelsons et al. 2004). The 

companies with highest ethical standards within the industry are accepted as an ethical 

investment alternative, even though the industry the company operates in is excluded by other 

ethical funds. The “best-in-industry” criterion therefore focuses on the overall ethical 

performance of a company, rather than investing in a company that on the surface might be 

screened as ethically acceptable based on the industry it is categorized in (Tippet, 2001).  

For instance, a company that operates in the waste recycle industry is likely to be accepted as 

an ethical investment. However, the same company might perform poor in areas such as 

employee relations. Funds applying the “best-in-industry” criteria would on the other hand 

allow investments in an oil company provided that the company strives to be ethical in the 

terms of reducing its emission, cleaning up after themselves and adopt safe operating 

practices (Michelsons et al. 2004). 

The “best-in-industry” investment criteria will therefore give companies incentives to 

improve their overall corporate social responsibility and ethical behavior. Companies within 

the so called “sin-industries” that perform spectacular on other ethical aspects can therefore be 
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included by ethical funds that combine negative and positive screening criteria with “the best-

in-industry” strategy, instead of being excluded. Hence, ethical funds including the “best-in-

industry” as their screening criteria can be said to create incentives for stronger ethical focus 

in the sin-industries, extending the influence power obtained by these funds. 

From an investor’s point of view, there can be a financial benefit to invest in funds applying 

the “best-in-industry” criteria. Because the “best-in-industry” companies are rewarded for 

strong focus on cost saving activities through a more environmental friendly production and 

stronger focus on efficiency. These companies will also have a first mover advantage when 

they apply new and more environmental friendly production methods, which can give them a 

competitive advantage (O’Rourke, 2003). Further the “best-in-industry” approach allows the 

ethical funds to diversify their portfolios with a wider range of stocks, since it will open for 

investments in more industries and communities around the world. Thus, reducing these 

ethical funds overall risk (Schwartz, 2003). 

Nevertheless, there are also problems related to the “best-in-industry” strategy. First of all, 

investors are usually looking for companies that are undervalued when they want to undertake 

an investment. This is to increase the likelihood for profit. However, it is very hard to find 

undervalued companies among the best companies in a certain industry. To cope with this 

problem the ethical funds therefore have to uncover a before hidden long-term value driver, 

beyond the reduced risk and competitive advantage mentioned (O’Rourke, 2003).  This is of 

course very challenging. The ethical fund investment analysts that apply the “best-in-

industry” strategy therefore have to develop good and sound methods in order to identify and 

quantify these concealed value drivers. 

3.4.2 ”Voice funds” 

While many ethical funds simply reject to invest in companies viewed as unethical, some 

ethical-funds actively invest in these companies in order to change their behavior. These 

funds are known as “voice-funds”. Their mission is to change companies’ behavior for the 

better. This is mainly done through lobbying of shareholders, and by reshaping conducts and 

resolutions within the firms they invest in (Michelson, 2004). This can be said to be a very 

idealistic way to run a fund. The “voice-funds” are therefore usually associated with investor 

or shareholder activism.  
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Michelson (2004) divides these funds into two categories. The first category is the “activist-

funds”. The characteristics of these funds are that they buy enough shares to have influence 

and power under voting decisions in a company. The second category is the “lobbyist- funds”. 

These funds buy a sufficient number of shares that will allow them to speak at the general 

assembly, and in that way lobby shareholders to support their views. 

However, questions have been raised on how effective voice funds actually are. Looking at 

the ethical investment literature there is a general belief that when ethical-funds attain a given 

size, they are able to affect and impact the way firms do business (Michelson, 2004). The 

problem is that this belief ignores two important factors. First, it does not consider the impact 

financial markets have on the value of ethical funds (Michelson, 2004). Secondly, there are 

evidences that suggest that institutional investors, favor near term earnings and will discount 

future earnings (Baker and Fung, 2001). This can be very hard to achieve for “voice-funds” 

since it generally takes time to change the behavior of a company. The “voice-funds” 

investors therefore have to weigh the increased ethical standards they can promote in a 

company stronger than the financial performance of the fund. 

For our analysis we have decided not to include “voice-funds”. First, in order to effectively 

change the way an unethical company operates; the investment has to be of a substantial size. 

This will exclude most investors to apply the voice strategy without increasing the total risk 

for the fund, since substantial investments will reduce other investment opportunities, 

resulting in less diversification. Second, the companies that “voice-funds” invest in will under 

the screening process end up in the category for disqualified companies. 

3.4.3 Sustainable Growth Funds 

The third type of ethical funds we will explain is the so-called sustainable growth fund. 

Sustainable growth funds employ the idea of eco-efficiency and cleaner production. What 

separates them from other ethical funds it that they use more of a forward-looking approach 

based on the use of scenarios. Businesses are selected which are deemed supportive to the 

transition towards sustainable development (O’Rourke, 2003).  

The companies’ relative position within a certain sector is evaluated in terms of their future 

performance, opportunities and risks faced by political, social, environmental and 

technological trends. Trends such as changing environmental regulation, changing 
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demographics and uses of limited environmental resources are taken into account per industry 

sector. The best-positioned company to take advantage of these trends is considered to be a 

good long-term performer and is therefore selected for the portfolio (O’Rourke, 2003).  
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4. Theoretical background 

The purpose of this chapter is to provide an overview of the theoretical background of this 

paper and explain the models and performance measures chosen for the analysis. In addition, 

the chapter will also provide some critic on the models as it may improve our overall 

understanding of the end result.  

4.1 Basic return calculation 

The return of a security is referred to as the return on an investment over a particular time 

period, which is called the holding period. The return is measured by the sum of the changes 

in the market price of a security, plus any income received over a holding period. This can for 

an example be dividends. The return and possible dividends is thereafter divided by the price 

of a security at the beginning of the holding period (Gruber et al. 2003). The general formula 

for calculating returns from securities or funds from period t-1 to t is described below; 

𝑹
𝒕=
𝑷𝒕+𝑫𝒕
𝑷𝒕−𝟏

−𝟏
 

𝑹𝒕 =   Return for period t 

𝑷𝒕 𝒂𝒏𝒅 𝑷𝒕−𝟏 =  Price in period t-1 and t 

𝑫𝒕=   Dividend paid out in period t   

When dealing with financial securities it is common to assume that returns are normally 

distributed as it makes investment management more tractable. There are mainly three reasons 

for assuming security returns are normally distributed. First, the normal distribution is 

symmetric, which means the probability of any positive deviation above the mean is equal to 

the same negative deviation. Second, the normal distribution belongs to a distribution that has 

been characterized as “stable” because of the following premise; when assets with returns that 

are normally distributed are mixed to construct a portfolio, the portfolios return will also be 

normal distributed. Third, scenario analysis will be much simpler when assuming normal 

distribution, since only two parameters have to be taken into consideration, return and 

standard deviation (Bodie, Kane and Marcus 2008). 
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Since we do our investigation on funds, instead of stocks, we will extract the Net Asset Value, 

or NAV, from the different funds. NAV is a common terminology used to describe the returns 

of funds. The NAV is the value of each share in a given fund, and is equal to the assets minus 

liabilities expressed on a per-share basis (Bodie, Kane and Marcus 2008). Since we collect 

our data using DataStream, Bloomberg and with help from Oslo Børs, we will get our quotes 

in a format where all capital changes have been adjusted for.  

From the NAV we will use the natural logarithm (LN) formula to transform the returns to 

continuously compounded values, which is common since it will lead to a better normal 

distribution of the returns. Another advantage to use the natural logarithm is that the returns 

can be added to each other. For instances can the weekly returns be added together and form 

monthly returns (Gruber et al. 2003). This has been done with the formula below; 

𝒓𝒕=𝑳𝑵( 𝑺𝒕
𝑺𝒕−𝟏

)     Formula 4.1 

𝒓𝒕 =   Return for period t 

𝑺𝒕 𝒂𝒏𝒅 𝑺𝒕−𝟏 =  Price quote in period t-1 and t 

4.2 The CAPM model 

One of the key models used in studies of ethical fund performance is the standard capital asset 

pricing model. The standard version of the CAPM would provide a complete description of 

capital market behavior if all the underlying assumptions held. However, in the real world 

some of those assumptions may be untenable and alterations may be required to accommodate 

factors in the real world (Gruber et al. 2003). These are the assumptions behind the CAPM 

model: 

• No transaction costs: There is no cost of buying or selling an asset. 

• Assets are infinitely divisible: Meaning that investors can take any position in an 

investment regardless of the size of their wealth.  

• Absence of personal income tax: Investor is indifferent weather he receives the return 

on the investment through capital gains or through dividends. 

• Perfect competition: No single investor can affect the price of a stock by his buying or 

selling actions, investors in total determine prices by their actions. 
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• Investors make decisions solely in terms of expected values and standard deviations of 

the returns of their portfolios.  

• Unlimited short sales: The investor can sell short any amount of any shares. 

• Homogeneity of expectations: Investors are concerned with mean and variance of 

returns, and are assumed to define the relevant period in exactly the same manner. All 

investors have identical expectations with respect to the necessary inputs to the 

portfolio decision.  

• All assets are marketable: All assets, including human capital, can be sold and bought 

on the market.  

Despite the rigid assumptions and the simplicity of the model, the Capital Asset Pricing 

Model does a good job of describing prices in capital markets.  

4.2.1 The Sharpe-Lintner-Mossin CAPM 

The standard form of the general equilibrium relationship for asset returns was developed 

independently by Sharpe (1964), Lintner (1965), and Mossin (1966). Therefore, it is often 

referred to as the Sharpe-Lintner-Mossin form of the CAPM. Most commonly the Sharpe-

Lintner-Mossin form the CAPM is written as: 

𝑹𝒊��� = 𝑹𝑭 + 𝜷𝒊 (𝑹𝒎���� −��𝑹𝑭)    Formula 4.2 

Where: 

𝑹𝒊 = the expected return of stock i. 

𝑹𝑭  = the risk-free rate of return. 

𝜷𝒊  = the Beta of stock i, an expression of the non-systematic risk of the security. 

𝐑𝐦 = the return of the market portfolio. 

In words, the equation states that the expected return of any security is equal to the risk-free 

rate of return, added to the risk of the security relative to the market, times the expected 

excess return relative to the market. The equation can also be drawn up graphically as a 

straight line called the security market line or the SML. The security market line (SML) 

describes the expected return on any security or portfolio in the economy (Gruber et al. 2003).  
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Figure 4.1: Security Market Line. 

 

In perfect capital markets, every security or portfolio can be placed somewhere on the security 

market line depending on its Beta. Therefore the expected returns of any two securities only 

differentiate because of different Beta’s. The security market line, illustrated on figure 4.1, 

shows that a security’s return is a linearly increasing function of its risk (Bodie, Kane and 

Marcus, 2008).  

4.2.2 The fundamentals of the CAPM 

In order to make alterations of the standard CAPM it is important to get a better 

understanding of the connections in the model, and to understand how to find the systematic 

Beta. According to the CAPM the return on a stock can be written as: 

𝑹𝒊 = 𝒂𝒊 + 𝜷𝒊𝑹𝒎    Formula 4.3 

The return on a stock is therefore broken down into the part that is owed to the market index, 

and a part that is independent of the market. The market independent part, ai

𝒂𝒊 = 𝜶𝒊 + 𝒆𝒊     Formula 4.4 

, can be broken 

into two components: 

where αi represents the expected value of ai, and where ei represents the random element of 

ai. The equation for the return on a stock can now be rewritten as: 
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𝑹𝒊 = 𝒂𝒊 + 𝜷𝒊𝑹𝒎 + 𝒆𝒊    Formula 4.5 

Now we are able to isolate two random variables, Rm and ei, that both have a probability 

distribution, mean and a standard deviation. Their standard deviation, σei and σm, is assumed 

to be uncorrelated.  In order to find αi,βi and σ2
ei the usual approach would be to do a time 

series regression analysis which ensures that ei and Rm

Since the mean of e

 will be uncorrelated. This implies that 

the only reason for the two stocks to move together is due to the co-movement with the 

market index.   

i by construction is equal to zero when following the above assumptions; 

the expected return, standard deviation, and covariance can be derived when the single-index 

model is used to represent the joint movement of securities. The results are1

1. The mean return: 𝑹𝒊 = 𝒂𝒊 + 𝜷𝒊𝑹𝒎 

: 

2. The variance of a security’s return: 𝝈𝒊𝟐 = 𝜷𝒊𝟐𝝈𝒎𝟐 + 𝝈𝒆𝒊𝟐  

3. The covariance of returns between securities, i and j: 𝝈𝒊𝒋 = 𝜷𝒊𝜷𝒋𝝈𝒎𝟐  

We can now see where all the values of the single-index model stem from except β i. βi 

divides the returns into market-related return and unique return. The value of β i is the value 

that exactly separates market from unique return, making the covariance between Rm and ei

The Beta (β

 

zero. 

i

 

) is simply a measure of the sensitivity of a stock to market movements. Beta on a 

portfolio is defined as the weighted average of the individual Betas on each stock in the 

portfolio, where the weights are the fraction of the portfolio invested in each stock. Hence, 

𝑹�𝒑 = 𝒂𝒑 + 𝜷𝒑𝑹�𝒎    Formula 4.6 

Using the single-index model therefore calls for estimates of the Beta of each stock that is a 

potential candidate for inclusion in a portfolio. Historical Beta’s are often used as an estimate 

of the future Beta. Weather it is used to predict future expected return or for unveiling 

                                                 

1 Full proof can be found in Elton et al. (2003) page 134. 
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historical performance, historical betas are usually calculated using regression analysis. 

Equation 4.5 that represents the return on a stock can now help us find Beta. 

𝑹𝒊 = 𝒂𝒊 + 𝜷𝒊𝑹𝒎 + 𝒆𝒊  

Although αi ,βi or σ2ei may change over time the equation is expected to hold at each moment 

in time under the assumption of perfect capital markets. From historical data, one cannot 

directly observe αi ,βi or σ2ei but rather observes the past returns on the security and the 

market. Equation 4.5 is an equation of a straight line and if σ2

Figure 4.2: Beta Slope. 

ei were equal to zero then αi and 

βi could be estimated with two observations. The actual returns will form a scatter around the 

straight line due to the random variable ei as seen in figure 2. Each point on the diagram is the 

return on a stock plotted against the return on the market for the same time interval.  

 

The higher σ2 

𝜷𝒊 = 𝝈𝒊𝒎
𝝈𝒎𝟐

= �∑ (𝟔𝟎
𝒕=𝟏 𝑹𝒊𝒕−𝑹�𝒊𝒕�(𝑹𝒎𝒕−𝑹�𝒎𝒕)]

∑ (𝑹𝒎−𝑹�𝒎)𝟐𝟔𝟎
𝒕=𝟏

   Formula 4.7 

ei the scatter around the slope increases. The slope is our best estimate of the 

Beta found by using regression analysis. The Beta can more formally be estimated for the 

period from t=1 to t=60 via regression analysis using the equation below: 

 

and to estimate Alpha we can use a formula derived from equation 4.5: 
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𝜶𝒊 = 𝑹�𝒊𝒕 − 𝜷𝒊𝑹�𝒎𝒕 

As well as building on regression analysis on the single-index model described above, the 

Sharpe-Lintner-Mossin form of the CAPM, incorporates the use of a risk-free asset denoted as 

Rf

To summarize, there are many alternative ways of estimating the parameters of the single-

index model. Expected return and risk can be found for any portfolio if we have an estimate 

of α

. A short-term government bill or savings account is typically considered a risk-free asset 

and can be considered as an alternative to investing in the market portfolio.  

i for each stock, an estimate of β i for each stock, an estimate of σ2
ei

4.3 Performance Measures 

 for each stock, and, 

finally an estimate of both the expected return and the variance for the market.  

The traditional performance measures are based on the Markowitzs (1952) portfolio theory, 

which also is the basis for the Capital Asset Pricing Model (CAPM). The three performance 

measures derived from the CAPM are the Sharpe (1966) ratio, Treynor (1965) ratio and 

Jensens (1969) alpha. The main differences between the measures are its approaches to risk. 

The Sharpe ratio uses the total risk measured by standard deviation of returns, while the 

Treynor ratio and Jensens alpha use the systemic risk measured with beta.  

We will now proceed to explain the different performance measures, starting with the Sharpe 

ratio.  

4.3.1 Sharpe ratio 
The Sharpe (1966) Ratio is one of the most commonly applied performance measures 

amongst investors and is often used to evaluate the performance of investment managers. The 

Sharpe ratio is also called the reward-to-volatility ratio, as it characterizes how well the return 

of an asset compensates the investor for the risk taken.  

𝑺𝒊 = 𝐑𝐢−𝐑𝐟
𝐒𝐓𝐃(𝐑𝐢)

     Formula 4.8 

𝑺𝒊  = is the reward-to volatility ratio on asset i   

𝐑𝐢  = is the return on investment of asset i 

𝐑𝐟  = is the risk-free rate of return 
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𝐒𝐓𝐃(𝐑𝐢) = is the standard devotion of the return  

 

Sharpe Ratios can provide useful guidance into investment decisions. For an example, when 

choosing funds in a particular market segment it makes sense to favor the fund with the 

greatest predicted Sharpe Ratio, as long as the correlations of the funds with other relevant 

asset classes are comparable. In regards to this it is important to bear in mind that the Sharpe 

Ratio does not take correlations into account. Thus, if an investment option correlates with 

other assets in an investor’s portfolio, the investor has to apply additional measures to 

supplement the comparisons based on Sharpe Ratios (Gruber et al. 2003). 

Drawing the Sharpe ratio graphically will portrait like the Security Market Line from which 

can be seen in figure 4.1. Thus, different portfolios can be ranked against each other, where 

the portfolios with the steepest slope have attained the highest risk adjusted returns, as with 

the CAPM

As with the CAPM model

.  

, the Sharpe ratio also assumes that the investor is able to sell short 

and that he can borrow and lend money at the risk-free rate of interest. Therefore, following 

the same logic, the investor is able to choose the 

portfolio with the highest Sharpe Ratio, and than adjust his or hers investment and risk 

level by borrowing or lending at the risk-free rate. However, it is therefore important to have 

in mind that the prerequisite for the Sharp Ratio implies that investors are able to borrow 

and lend at the same rate, 

The Sharpe ratio has its weaknesses, which have led to some criticism. William F. Sharpe has 

even criticized it himself. First, the ratio has been misused by some hedge funds, which often 

apply complex investment strategies that are vulnerable to surprise events and elude any 

simple formula for measuring risk. As Sharpe says, the past average experience may be a 

terrible predictor of future performance. Secondly, the Sharpe Ratio is designed to evaluate 

the risk-reward profile of the investor’s entire portfolio, but not small pieces of it. Thirdly, 

and maybe the biggest weakness of the Sharp Ratio occurs in situations when investment 

funds achieve lower return than the risk-free rate. In other words, they have a negative risk 

premium. In these cases the use of Sharp Ratio will present misleading results.  

something that is unrealistic for most investors (Gruber et al. 2003). 

For instance, an investment with the risk premium of -2% and a standard deviation of 4% will 

have the same ranking as an investment with a -3% risk premium and a standard deviation of 
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6%. In this situation the Sharp Ratio will reward the latter investment for having worse return.  

Thus, in cases with negative risk premium, the Sharp ratio should be interpreted and handled 

with care (Gruber et al. 2003). 

Nevertheless, the Sharp Ratio is widely applied as a performance measurement tool. The 

obvious reason for this is that the Sharpe Ratio is very easy to use as past returns and standard 

deviations are easy to derive and fit into the traditional portfolio approach.  

4.3.2 Treynor Ratio 
The Treynor Measure, Treynor Ratio or Treynor Index was introduced in by Jack Treynor 

(1965). Similar to the Sharpe ratio, the Treynor Ratio gives excess return per unit of risk.  

𝑻𝒊 = 𝐑𝐢−𝐑𝐟
𝛃𝐢

     Formula 4.9 

𝑻𝒊 = the reward-to-variability ratio 

𝐑𝐢  = the return on investment of asset i 

𝐑𝐟 = the risk-free rate of return 

𝛃𝐢 = the beta, or systematic risk of asset i 

However, instead of using total risk as the Sharp Ratio does, it uses systemic risk. Treynor 

Ratio therefore assumes an adequately diversified portfolio, and is therefore relevant when 

evaluating portfolios separately or in combination with other portfolios. The different 

portfolios Betas is a weighted average of individual portfolios stocks (Gruber et al. 2003) 

𝜷𝒊 =  ∑ 𝑿𝒊 ∗ 𝜷𝒊𝑵
𝒊=𝟏     Formula 4.10 

Like the Sharpe ratio, the Treynor ratio can also be presented graphically. The difference is 

that the standard deviation on the Sharpe Ratio’s x-axis is replaced with Beta, as 

the Treynor Ratio uses systematic risk instead of total risk

  

.  
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Figure 4.3: Treynor Ratio. 

 

Source: Gruber et al. (2003). 

Figure 4.3 above illustrates the Treynor ratio for four portfolios. The different lines on the 

figure represent the optional combination between the risk-free rate, and each of the four 

portfolios (SML). The slope of the lines represents the Treynor Ratio (Gruber et al, 2003). As 

with the Sharp Ratio, investors are able to move up or down on the lines by borrowing or 

lending to a risk-free rate. For the Treynor Ratio it is the steepness of the different portfolios 

security market line that determines the rank of the portfolios. In other words, the steeper the 

slope, the higher the rank will be (Gruber et al, 2003). Looking at figure 4.3 Investors are able 

to achieve higher return with the same Beta, or risk, by investing in portfolio A rather than the 

other portfolios. 

The Treynor ratio also has some weaknesses. As with the Sharp ratio, the Treynor ratio also 

implies that an investor can borrow and lend at the same rate as the risk-free rate of interest, 

which in the real world is not realistic as previously mentioned. Further, problems can occur 

when using Beta as the only risk measure, as the market the beta is calculated from will have 

a large impact on the ranking of the portfolios. Roll (1980) supports this by emphasizing that 

the beta calculated in the Treynor ratio uses an index as a benchmark, which is likely to be 

over or undervalued since the benchmark is not efficient in the real world as the CAPM 

predicts. Problems will also occur with the Treynor ratio, like the Sharpe ratio, in situations 

where investment funds have a negative risk premium. In these cases the Treynor ratio, will 
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reward investments with a high Beta and punish investments with a low Beta (Gruber et al. 

2003).   

4.3.3 Jensens alpha 
Jensens Alpha was introduced in 1969 through a series of empirical tests of mutual funds, 

with the object to evaluate the portfolio manager’s ability to achieve abnormal performance 

compared to the market. In perfect capital markets all stock returns should lie on the Security 

Market Line, and the alpha should therefore be 0. However, since the CAPM rarely holds, the 

alpha shows the difference between portfolio returns and the market returns. In other words 

the alpha expresses the percentage that a given portfolio under or over performs over a 

benchmark portfolio (Jensen, 1969)   

𝑹𝒊𝒕 − 𝑹𝑭𝒕 = 𝒂𝒊 + 𝜷𝟎𝒊(𝑹𝒎𝒕 − 𝑹𝑭𝒕) + 𝜺𝒊𝒕   Formula 4.11 

𝑹𝒊𝒕 = the return of portfolio i in month t 

𝐑𝐅𝐭  = the risk-free rate at time t 

𝐚𝐢 = the excess return of portfolio i over a given benchmark 

𝐑𝐦𝐭 = the return on the relevant equity benchmark at time t 

𝜺𝒊𝒕 = the residual variance error term on fund i at time t 

 

As with the Treynor Ratio, the Jensens Alpha uses beta but not standard deviation as a 

volatility measurement, and therefore implies that the portfolios analyzed are fully diversified. 

Whether this is the case or not will however not be examined further in this paper

The concept behind Jensens Alpha is illustrated in figure 4.4 below, that shows where 

different portfolios are placed in relationship to the security market line.  

.  
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Figure 4.4: Jensens Alpha. 

 

As figure 4.4 illustrates, alpha expresses the vertical distance between an investment funds 

actual performance, and the performance predicted in the terms of SML for a given beta 

value. If the investment funds returns lay above the SML, as fund A does, we can observe a 

positive performance, resulting in a positive alpha. Conversely if the investment funds returns 

lie under the SML, as fund B does, it yields a negative alpha if an investment fund has an 

alpha of 0 it will lie on the SML, as illustrated by fund C (Jensen, 1968). 

The easiest way to determine the Alpha is through a regression analysis where the risk 

premium for the portfolio is measured against the market risk premium. The Beta will 

represent the slope of the regression line, while the Alpha is the intersection with the y-axis. 

The advantage of this is that we only need one single test to decide if the Alpha is different 

from zero, in other words if there exists an over, under or neutral performance.  

The main strength of the Jensens Alpha is that it compares the risk-free interest to the 

investment funds benchmark and weights it with the systematic risk, beta. Thus, it will give 

the investor a more understandable measurement through Alpha, than either the Sharp Ratio 

or Treynor Ratio present. Further, Jensens Alpha will not give wrong results with a negative 

market risk premium, as the Sharpe and the Treynor ratios do. 
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However, since Jensens Alpha uses benchmarks and risk-free interest rates there are some 

weaknesses with the models. As with the other performance models it assumes that the 

CAPM holds. The assumption that investors can borrow at the risk-free rate of interests

Further, 

 will 

however have less significance than on the Sharp ratio or Treynor ratio, since the risk-free 

rate is used to both adjust the investment funds returns and the benchmarks, given that we 

adjust with the same risk-free rate on both the fund and the benchmark (Gruber et al. 2003).  

Grinblatt & Titman (1994) point out possible statistical significance problems with 

testing for Jensens Alpha due to the “noise” of individual portfolios. This 

implies that there must be a substantial outperformance, before a test can 

be statistically verified. This view is also supported by Fama & French (1993), who point 

out that the high volatility of stock returns, implies that there needs to be 

a very strong outperformance before the results can be verified as significant. The 

“noise” in the returns typically exists because returns are rarely perfectly normally 

distributed, and have so-called "fat tails". The “fat tails” are a result of both positive and 

negative extreme returns, as we typically see during financial crisis and booms. 

To correct for these problems several factor models have been developed. These factor 

models will be introduced later in this section. However, before we proceed to explain the 

multifactor models, it is important to introduce the Arbitrage Pricing Theory, which forms 

the basis for the different factor models

4.4 Arbitrage Pricing Theory 

. 

Throughout the previous section of this paper, we have mentioned that several academics 

have criticized the CAPM. This is mainly due to the fact that the CAPM is based on the 

assumption that it is possible to measure stock risk by using the covariance between the return 

on asset and the market index (Huberman, 1981). Further, several academics have argued that 

more factors influence assets returns, and that the CAPM has too few parameters to describe 

the pricing of an asset accurately. This has resulted in academics trying to invent new theories 

and models to price an asset, and especially how to determine an assets systematic risk, beta. 

By adding more risk factors under the pricing of a security it is possible to improve the 

accuracy of the asset pricing, and thereby the performance of portfolios (Huberman 1981).  
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A product of this was the development of the Arbitrage Pricing Theory. The Arbitrage Pricing 

theory led to the basis of the APT model by Ross (1974). The APT depends on the law of one 

price, which states that if two assets are equivalent in all economically relevant aspects, they 

should have the same market price. Arbitrageurs embrace this law and try to exploit situations 

where they observe a violation of the law of one price. Arbitrageurs will buy an asset if it is 

cheap and sell it when it is expensive. The process will lead to an increase in price when it is 

too low, and a decrease when it is too high, in order to eliminate arbitrage opportunities. The 

critical assumption behind it is that when an arbitrage opportunity exists, all investors will 

take as large position as possible to exploit it, and therefore it will not take many investors to 

bring the price back to its equilibrium (Bodie, Kane and Markus, 2009).  

The ATP model categorizes the risk of an asset into two parts: systematic risk, which is a 

result of more than one common factor, and unsystematic risk. Thus, in the APT a linear 

relation between the expected return and “J” number of common factor betas is proposed 

under certain assumptions;  

• Homogeneous investor expectations,  

• Risk adverse utility maximizing investors,  

• Frictionless and perfectly competitive capital market, with no asymptotic arbitrage 

opportunities.  

It is worth noting that in contrast to the CAPM the APT does not require the benchmark 

portfolio in the security market line relationship to be the true market portfolio. Any well-

diversified portfolio lying on the security market line may be used as the benchmark portfolio 

when applying the ATP (Bodie, Kane and Markus, 2009).  With its multifactor return 

structure, the APT is thought to fill some of the problems that can occur when applying the 

CAPM (Gruber et al. 2003). 

The APT model can be generalized as a two-factor model below; 

 

𝑹𝒊 = 𝒂𝒊 + 𝜷𝒊𝟏𝑰𝟏 + 𝜷𝒊𝟐𝑰𝟐 + ⋯+ 𝜷𝒊𝒋𝑰𝒋 + 𝜺𝒊   Formula 4.12 
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𝒂𝒊  = the expected level of return for stock i of all indices have a value of zero 

𝑰𝒋  = the value of the jth index that impacts the return on stock i 

𝜷𝒊𝒋  = the sensitivity of stocks i return to the jth index 

𝜺𝒊 = a random error term with mean equal to zero and variance equal to 𝜎𝑒𝑖2  

The following assumptions are also required to fully describe the process of generating 

security returns. 

𝐸�𝑒𝑖𝑒𝑗� = 0 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑖 𝑎𝑛𝑑 𝑗 𝑤ℎ𝑒𝑟𝑒 𝑖 ≠ 𝑗 

𝐸�𝑒𝑖�𝐼𝑗 − 𝐼�̅��� = 0 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑠𝑡𝑜𝑐𝑘𝑠 𝑎𝑛𝑑 𝑖𝑛𝑑𝑒𝑥𝑒𝑠 

The different factors in the APT are not final and may be adjusted and changed at any time to 

give the most accurate results. For instance there can be an oil price factor, an interest rate 

factor and so on. The factors one chooses to apply should be the factor that the given stock is 

most sensitive too. The Norwegian Oil company Statoil would be very sensitive to the oil 

price, however Coca-Cola would not (Bearly, Myers and Allan, 2008). 

One shortcoming to the APT is that it does not give any guidance to determine the relevant 

risk factors or their risk premium. There are two principals that can help us pick out the 

reasonable factors. First, we want to limit our factors to the systematic once. If we have too 

many explanatory factors, it does little to simplify our description of security returns. Second, 

we want the factors we apply to be important risk factors, that is, risk factors that concern the 

investors enough that they will demand a meaningful risk premium to be exposed to these 

sources of risk (Bodie, Kane and Markus, 2009).   

An alternative approach to using different types of macroeconomic factors as candidates for 

different sources of systematic risk is to apply firm characteristics as proxy for exposure to 

systematic risk. The factors are variables chosen on their ability to predict average returns, 

and therefore may be capturing risk premium (Bodie, Kane and Markus, 2009). The most 

famous example on a model like this is the Fama and French (1993) 3-factor model, which 

will elaborate on in the next section.  
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4.5 The Fama and French 3-factor model 

In order to adjust for the poor performance of the CAPM, Fama and French (1992, 1993, 

1995, 1996 and 1998) explain through several papers how a multifactor model can explain 

stock returns better. Fama and French find several evidences from past literature (for example 

Banz, 1981, Reinganum 1981) that given their beta estimates, the average returns on large 

stocks (large market capitalization) are too low, and simultaneously the average returns on 

small stocks (low market capitalization) are too high.  

These findings indicated that there existed a negative relationship between companies size 

and risk, and where frequently debated during the 1980’s. In order to get some tangible results 

Fama and French (1992) performed a study on 9.500 US stocks in the period of 1963 till 1990 

in order to investigate what effect company size had on stock returns. The study concluded 

that the average returns on US stocks had a positive relation to the ratio of a company’s book-

to-equity (BE) value and to its market-to-equity (ME) value. The companies with low 

earnings during the period had high BE/ME ratios as a result of their relative low stock price. 

On the opposite, the companies with high earnings implied a low BE/ME ratio.  

These results are supported by other previous studies performed by for example, Statman and 

Rosenberg (1980) and Reid and Lenstein (1985). Other studies that have had an impact on 

Fama and French’s work on explaining stock returns are the E/P-ratio (earnings/price) study 

by Ball (1978) and the amount for leverage by Bhandari (1988). 

As a result of these findings, Fama and French (1993) added two factors to the prior Jensens 

single-factor model, respectively, firm size and book value. The result was the well known 3-

factor model; 

𝑹𝒊𝒕 − 𝑹𝑭𝒕 = 𝒂𝒊 + 𝜷𝟎𝒊(𝑹𝒎𝒕 − 𝑹𝑭𝒕) + 𝜷𝟏𝒊𝑺𝑴𝑩𝒕 + 𝜷𝟐𝒊𝑯𝑴𝑳𝒕 + 𝜺𝒊𝒕 Formula 4.13 

 

𝑹𝒊𝒕  = the return of portfolio i in month t  

𝑹𝑭𝒕  = the risk-free rate at time t 

𝒂𝒊  = the measure of Jensens Alpha (See CAPM section) 
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𝑹𝒎𝒕  = the return on the relevant equity benchmark at time t 

𝑺𝑴𝑩𝒕 = the premium for market size in month t 

𝑯𝑴𝑳𝒕 = the premium for the book-to-market ratio in month t 

𝜺𝒊𝒕 = the residual variance error term on fund i at time t 

The SMB is the difference in return between a small cap portfolio and a large cap portfolio in 

period t. HML is the difference in the return in period t between a portfolio containing stocks 

with high book-to-market ratio (value stocks) and one containing stocks with low book-to-

market ratio (growth stocks). The betas illustrate the sensitivity the different stocks have to 

the mention factors.  

During their study they tested the 3-factor model in a several time series tests, investigating 

the cross-sectional implications by examining if the intercepts of the excess return, alpha, over 

the time series was equal to zero. They concluded that the intercepts were equal to zero, 

which implies that the factors are excellent for explaining the variations in security returns 

(Fama and French, 1993). This makes the model perfect for analyzing mutual performance 

over time.  

It is however important to bear in mind that the Fama and French (1992) study was only 

performed on the US market, and not on the European or the Scandinavian. However, it is 

demonstrated in the Fama and French (1998), that stocks with high BE/ME have higher 

returns than stock with low BE/ME in 12 different equity markets in America, Europe and 

Asia. This is further supported by Bauman’s et al. (1998) investigation of 21 equity markets 

around the world, a study that also provided evidence to support the second factor ME. 

Although the model has not been empirically tested on such a large scale as their 1992 study 

on the US equity market we still feel it is applicable in our thesis investigation of the US, 

European and Scandinavian markets.  

4.6 Carhart 4-Factor model  

The Carhart (1997) 4-factor model is an extension of the Fama-French (1993) 3-factor model. 

The model is therefore a 4-factor Jensen’s measure. Carhart argued in his 1995 study, that the 

Fama-French 3-factor model is more precise to estimate the performance of mutual funds than 

the CAPM, although the 3-factor model cannot be said to be economically different.  
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Carhart therefore constructed a 4-factor model which applied the old 3-factors from the Fama 

and French (1992) model, plus an additional factor capturing the one year momentum 

anomaly proven by Jegadeesh and Titman (1993). In their article Jegadeesh and Titman 

(1993) showed that within short time periods from 1 to 12 months, a portfolio consisting of 

previous “winner-stocks” will generate a better return than a portfolio consisting of previous 

“looser-stocks”. The fourth factor that Carhart added to his model should give less pricing 

errors than both the CAPM and the Fama-French 3-factor model. 

In his investigation of the US market, Carhart (1997) also showed that there is a big difference 

in the results of the CAPM, Fama-French and his 4-factor model. This indicated that the 

fourth factor he added had a significant effect. Further, his results showed that the fourth 

factor added had a low correlation with the previous factors, and therefore that the model is 

not affected by multicollinearity. 

In addition, Carhart discovered some inconsistencies in the CAPM when comparing funds 

performance, as the winner funds had almost the same Beta as the looser funds, but yielded 

around 1% better return each month. Carhart explained that this inconsistence is because 

winner funds contain more value stocks than the loser funds. Further, the added momentum 

factor further explained some of the differences, since the winner and looser portfolios 

applied the opposite strategies with respect to last period losers and winners (Carhart, 1997).  

As we can see by the model, the 4-factor model is only an improvement of the Fama and 

French 3-factor model: 

 

𝑹𝒊𝒕 − 𝑹𝑭𝒕 = 𝒂𝒊 + 𝜷𝟎𝒊(𝑹𝒎𝒕 − 𝑹𝑭𝒕) + 𝜷𝟏𝒊𝑺𝑴𝑩𝒕 + 𝜷𝟐𝒊𝑯𝑴𝑳𝒕 + 𝜷𝟑𝒊𝑴𝑶𝑴𝒕 + 𝜺𝒊𝒕        Formula 

4.14 

𝑹𝒊𝒕   = the return of portfolio i in month t  

𝑹𝑭𝒕   = the risk-free rate at time t 

𝒂𝒊   = the measure of Jensens Alpha (See CAPM section) 

𝑹𝒎𝒕   = the return on the relevant equity benchmark at time t 
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𝑺𝑴𝑩𝒕   = the premium for market size in month t 

𝑯𝑴𝑳𝒕   = the premium for the book-to-market ratio in month t 

𝑴𝑶𝑴𝒕  = the different returns between the portfolios last year's 

winner and loser stock 

𝜺𝒊𝒕  = the residual variance error term on fund i at time t 

in month t 

The added MOM factor is explained in Carharts (1997) study as the equal-weighted average 

of the companies with the highest 30% eleven-month returns lagged one month, minus the 

equal-weighted average of companies with the lowest 30% eleven-month returns lagged one 

month. The portfolios used in the investigation included all the NYSE, Amex and Nasdaq 

stocks and were rebalanced monthly (Carhart, 1997).  

The results Carhart presented indicated that the 4-factor model substantially decreased the 

pricing errors of the CAPM and the 3-factor model. Not surprisingly, the 3-factor Fama and 

French (1993) model removed some of the average pricing errors compared to the CAPM, 

since it includes both company size and B/E as additional factors. However, the 3-factor 

model errors are strongly negative for the previous year of “looser portfolios”, and oppositely 

strongly positive for previous year “winner portfolios”. Comparing all the models, the mean 

absolute monthly errors from the CAPM were 0.35%, for the Fama-French (1993) 3-factor 

model 0.31% and for the Carhart 4-factor model 0.14 % (Carhart, 1997). 
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5. Data 

After identifying and choosing the appropriate models and performance measures for the 

analysis, we proceed to select the data on which to apply the models. This following section 

aims on explaining the motives behind the data selection process; how we constructed the 

ethical portfolios, what benchmarks we chose and why, the choice of risk-free rate and how 

the factor data was gathered. Further, we will elaborate on possible biases and econometric 

problems affecting the end results.  

5.1 Ethical Screening criteria 
As mentioned before in this paper there are many dilemmas facing ethical funds, and what is 

in one country viewed as unethical might not be so unethical in other countries with different 

cultures. For a fund to be viewed ethical and included in this paper, we have applied a 

minimum ethical screening criteria the funds must apply in their investment decisions.  

In order to avoid including funds that are merely ethical or sustainable, we examine each fund 

included in the data sample with this minimum criteria. For a fund to be included in our 

analysis it cannot invest in tobacco, weapons, companies supporting oppressive regimes or 

companies that violate human rights. Formal procedures of the application of the criteria is 

irrelevant but the screen must take in to consideration labor rights, environmental protection 

and reporting, and the avoidance of child labor as either exclusion or inclusion criteria. The 

minimum screening criteria can be seen below in table 5.1. 

Table 5.1: Ethical Screening Criteria 

Negative screening: 

- Tobacco 
- Weapons 
- Support of oppressive regimes 
- Human rights violations 

Either negative or positive: 

- Labor rights 
- Environmental protection and reporting 
- Avoidance of child labor 
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Along with a screen based on financial information available, this screen is applied to the lists 

of ethical funds. The financial screens require the funds to have financial information 

available for the 5-year period from the 1st of January 2006 till the 31st

5.2 Construction of the three portfolios 

 of December 2010. 

Only equity funds are included and all index funds are excluded, as it is not the purpose of 

this thesis to measure the fund manager’s ability to retain the index weightings in his 

portfolio.  

To study and be able to compare the performance of ethical funds we construct a list of funds 

from the US, Europe and Scandinavia. By considering these three markets we aim to provide 

consistent outcomes in regards to ethical fund performance internationally. Once the funds are 

identified, the screening criterion mentioned earlier is applied. Finding funds for the portfolio 

selection proofed to be hard as no universal worldwide registry of ethical funds exists. 

Therefore, we had to look in to several different databases. We started out with over 300 

ethical funds but after applying our ethical screening criteria and after screening for financial 

information available we ended up with 119 ethical funds. 

Since locating data on the Scandinavian funds proofed to be hard on DataStream, a 

Bloomberg terminal was used to extract the missing data. However, we were not able to get 

the data needed on Norwegian funds through either DataStream or Bloomberg. Therefore, 

information provided from the Norwegian Stock Exchange was used. All three portfolios are 

capitalization weighted, meaning that each fund is weighted according to its total market 

value adjusted for currencies.  

5.2.1 The US Ethical Portfolio 

The initial list of US ethical funds is comprised of all ethical funds listed as members of the 

Social Investment Forum. “The Social Investment Forum is the US membership association 

for professionals, firms, institutions and organizations engaged in socially responsible and 

sustainable investing” (Social Investment Forum, 2010)2

                                                 

2 http://www.socialinvest.org/about 

. This means that if there are US 

ethical funds out there that are not members of the Social Investment Forum, they are not 

included in our analysis. However, it is believed that most major US ethical funds are 
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members due to the relatively low cost of becoming a member and the marketing benefits 

associated with such a membership3

After identifying the list of the ethical funds a short research of each of the funds is conducted 

in order to check if the funds comply with the screening criteria set forth for the analysis. As 

the Social Investment Forum database deletes “dead” funds, funds that have been liquidated 

and do not exist anymore, the portfolio will only comprise of surviving funds and will 

therefore be subject to survivorship-bias. The survivorship-bias is likely to lead to an 

overestimation of return on the portfolio and will be explained later in a section on possible 

biases in our research. After applying our screening criteria on the initial list of US ethical 

funds, our US ethical portfolio comprises of 46 funds.  

. 

5.2.2 The European Ethical Portfolio 

The initial list of European ethical funds is constructed with information from several 

different sources. As the SRI Fund Service 4

As with the US funds, a short research of each of the funds was conducted in order to comply 

with our screening criteria. The European portfolio is also a subject to a survivorship bias as 

the platforms used are based on Morningstar, which deletes “dead” funds. The European 

ethical fund portfolio consists of 38 funds after applying our screening criteria.  

 has been down for maintenance during our 

investigation, there was no universal list available with ethical funds in Europe. Using 

Morningstar, EIRIS, Eurosif and the Vigeo Group we constructed a portfolio of funds 

investing their assets by means of ethical screens. Most of the funds come from the United 

Kingdom, as it is the most developed retail market for ethical investments in Europe. 

5.2.3 The Scandinavian Ethical Portfolio 

The initial list of Scandinavian ethical funds was found through Skandiabanken’s recently 

launched list of ethically marked funds, and through Swedbank’s list of ethical funds. As with 

the US and the European portfolios the Scandinavian portfolio is a subject to survivorship-

                                                 

3 For a fund with over $1 billion of Assets under Management (AuM) the annual fees are $5.8 
per million. 

4 http://customer.morningstareurope.com/it/avanzi/fundselect/ 
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bias. After applying our screening criteria, the Scandinavian ethical fund portfolio consists of 

35 funds from Norway and Sweden.  

We were not able to identify any Danish funds that complied with our screening criteria and 

the Danish association for Socially Responsible Investment, DanSIF, was not able to provide 

any information on ethical funds in Denmark. One possible reason for the lack of Danish 

ethical funds is the fact that many of the funds that would be categorized as ethical are 

pension funds and are not listed. 

5.3 Benchmarks 

For the analysis it is important to use an appropriate benchmark. One way this could be done 

is to compare our portfolios against so-called vice funds. Vice funds are basically funds that 

do the exact opposite to ethical funds, as their aim is to invest in unethical industries such as 

the tobacco, weapons or pornography industry. However, it is highly unlikely that when an 

investor is choosing where to place his money that he is choosing between the two extremes, 

ethical funds and vice funds.  

Choosing between an ethical fund and a conventional fund is a more likely situation. In order 

to compare ethical funds against conventional funds one would have to construct a portfolio 

of conventional funds and each of the funds included would have to match each of the ethical 

funds in size, age, market and investing area for it to be a suitable benchmark. This would be 

a very complex and time-consuming task and would be beyond the scope of this paper. In 

addition, comparing against a portfolio of conventional funds might consequently tell a better 

story about the benchmark portfolio than the ethical portfolios we aim to investigate.  

Comparing our portfolios against a capitalization-weighted index could serve as a good 

solution, but poses the challenge of choosing an appropriate index. There are numerous of 

ethical and sustainable indices such as the Dow Jones Sustainability Indexes and FTSE4Good 

but comparing against such an index would be more appropriate if we were analyzing the 

performance of ethical fund managers.  

Since we want to investigate the performance of ethical investments against other types of 

investments we find it more appropriate to use regional equity indexes. For the analysis we 

have chosen to use indexes for each region supplied by the MSCI. The MSCI indexes provide 
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exhaustive market coverage allowing for meaningful cross regional comparisons across all 

markets.  

The US ethical portfolio is compared against the MSCI US Broad Market index. The index 

represents 99.5% of the full capitalization of the US equity market and reflects full breadth of 

investment opportunities within the US equity market-by-market capitalization size, by value, 

and growth investment styles and by sectors and industries.  

The European equivalent of the MSCI US Broad Market index is the MSCI Europe index. 

MSCI Europe is the most common index used for comparison on the European market and 

consists of the following 16 developed market country indices: Austria, Belgium, Denmark, 

Finland, France, Germany, Greece, Ireland, Italy, the Netherlands, Norway, Portugal, Spain, 

Sweden, Switzerland, and the United Kingdom.  

The Scandinavian ethical portfolio is compared against the MSCI Nordic Equity index. The 

index is designed to measure equity market performance in the Nordic region and consists of 

the Danish, Finnish, Norwegian and Swedish markets. All the indices are capitalization 

weighted, using a free float-adjustment methodology and assume that dividends are 

reinvested.  

5.4 The Risk-Free Rate 

The risk-free rate of return is the theoretical rate of return that an investor should expect on an 

investment with zero risk over a certain amount of time (Bodie, Kane and Markus, 2009). As 

mentioned earlier in this paper, it is important to understand that the conditions for the risk-

free rate are very hard to fulfill in the real world, and a risk-free rate of interest does 

technically not exist, since a tiny proportion of risk affects even the safest investments. 

Government bonds are believed to be almost risk-free since the default of government bonds 

is highly unlikely in most countries. Thus, government bonds have been viewed as a good 

proxy for the risk-free rate.  

The risk-free rate that we have applied in this paper is the 3-month US Treasury Bill for the 

US analysis and the 3-month Euro zone Treasury bills for the European and the Scandinavian 

analysis. As we want to do our analysis over a 5-year period, we tried to gather the relevant 5 

-year interest rates for the different markets without success.  
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Further, the most recent empirical literature within the field applies the 3-month Treasury bill 

rate as the appropriate risk-free proxy. The main reason for applying the 3-month Treasury 

bill rate instead of rates with longer time horizons is the fact that the 3-month Treasury bill is 

much more frequently traded. Therefore, it should provide more accurate results, than if we 

would have used interest rates with longer time horizons (Gruber et al. 2003). Consequently, 

it is our believe that the 3-month Treasury bill rate is the most appropriate rate to use in our 

analysis, and will give us the most correct results.  

The Treasury bill rates have been collected using DataStream. DataStream provides the rates 

in annual figures and the updates them on a daily basis. Since we do our analysis with Jensens 

Alpha on a daily basis, Fama and French on a weekly basis and the Carhart 4-factor on a 

monthly basis we have transformed the risk-free rates from daily to weekly and monthly 

numbers in order for them to fit the time horizons. To transform the rates we used the formula 

below: 

𝑟𝑡 = (1 + 𝑟)1/𝑛 − 1    Formula 5.1 

Where 𝑟𝑡 is the interest rate over the given time horizon t, and N is the number of trading days 

over the time period. For an example, we used 252 trading days when transforming into the 

daily interest rate.   

5.5 Factor Data  

In this section we proceed to explain how the Small minus Big (SMB) and the High minus 

Low (HML) in the Fama-French (1993) 3-factor model factors were constructed, and which 

data we will apply to replicate the momentum factor (MOM) for the Carhart 4-factor (1998) 

model. 

In studies were multifactor models are applied; academics sometimes experience problems 

with the construction of the factor proxies. The problem often lies in the magnitude of data 

needed to construct the proxies correctly, which can be very time-consuming without access 

to the most sophisticated financial software available. Kenneth R. French, one of the creators 

of the Fama-French model, has constructed a data library providing daily, weekly and 

monthly updates for the SMB and HML proxies for the American market. Additionally, he 

provides monthly updates on the American MOM proxy used in the Carhart 4-factor model. 

Thus, the Kenneth R. French data library is a very useful database for academics doing 
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research on the American market only. However, in this paper we also perform a study on the 

European and the Scandinavian market, and if we were to apply the SMB, HML and MOM 

from the American market on these two markets, our results could be misleading. 

To cope with this problem, a popular solution among academics is to construct the proxies 

from indices. This has been done in several previous studies on ethical investing and fund 

performance. For instance in Rennebog’s (2008B) study of Ethical Fund performance in the 

US, Europe and Asia. In order to create the SMB and HML factor for the countries outside the 

US, Renneboog used the WorldScope indices for the given countries to construct the most 

accurate factors as explanatory variables. This was also done in Bauer et al. (2005) 

investigation of ethical fund performances in Germany, UK and America compared to 

conventional funds. However, instead of using the WorldScope indices, this study used the 

MSCI indices for the given countries. 

For this paper, we have therefore decided to construct the HML and SMB factors ourselves 

for the European and the Scandinavian markets. In this process we are once again using 

DataStream to extract the returns of the different indices, below we will explain which indices 

we used to construct the SMB and the HML factors and how we did it. Unfortunately we were 

not able to construct the MOM factor ourselves. We will explain why later in this section. 

5.5.1 The Small minus Big factor (SMB) 

As described earlier in this paper, the Fama-French (1993) 3-factor model used the SMB 

factor, or firm size, as an extension to the CAPM to improve its predictions. To create this 

factor they used all the listed American stocks, and sorted them in two different groups. One 

group consisted of the 20% of the stocks characterized as small cap, i.e. companies with a low 

market value. The other group consisted of the 80% of the stocks characterized as mid or 

large cap, i.e. companies with medium and big market value. Then they subtracted the 

portfolio containing big stocks from the portfolio containing small stocks, which resulted in 

the SMB proxy (Bodie, Kane, Markus 2009).   

This factor was constructed on the background that small companies are generally riskier than 

big companies, because small companies have fewer financial resources and more uncertainty 

in regards to future cash flow than large companies. This is especially visible during periods 

of recession, where small companies are more likely to default than large companies. Then 
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again the small companies have outperformed the big companies by over 3% per year during 

the last 50 years. Thus, since small companies generally offer a higher return, they are more 

risky to invest in than large companies5

5.5.1.1 The SMB proxy on the American market 

.   

As mentioned earlier, the American SMB proxy is available on the Kenneth R. French Data 

Library. Therefore, we have extracted the factor data from the data library instead of 

constructing it ourselves.  

5.5.1.2 SMB proxy for the European market 

To construct the SMB proxy for the European market we have selected the MSCI European 

Small Cap Index, for companies with a low market value. This index consists of European 

companies with a market value from $200 million up to $1.500 million and it covers around 

14% of the total free floated market capitalization6

The returns from the European Large Cap index are then subtracted from the European Small 

Cap index, to construct the European SMB factor.  

. For companies with a high market value, 

we have selected the MSCI European Large Cap Index.  

5.5.1.3 SMB proxy for the Scandinavian market 

To construct the SMB factor for the Scandinavian market we use the MSCI Nordic Small Cap 

index, to replicate the low market value companies. This index consists of companies with 

small market capitalization within the Nordic region. However, the MSCI Nordic Large Cap 

index that we wanted to apply has only existed since the middle of 2007, which resulted in a 

problem since we are doing our analysis from January 2006.  

We therefore had to find another index to substitute the MSCI Nordic Large Cap. The most 

appropriate choice was the OMX Nordic 40, which consists of the 40 most valued companies 

in Denmark, Sweden and Finland. The Norwegian companies are unfortunately not included 

in this index since Oslo Børs is not a part of the OMX Nordic. Nevertheless, since we were 

                                                 

5 http://www.ifa.com/12steps/step8/step8page4.asp 

6 http://www.msci.com/products/indices/size/small_cap/ 
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unable to find any other index that would be better suited for our investigation we have 

decided to use this. To construct the proxy we subtracted the OMX Nordic 40 from the MSCI 

Nordic Small Cap.  

5.5.2 The High minus Low factor (HML) 

The third factor Fama and French (1993) applied in their 3-factor model was the HML factor, 

which is measured by the book-to-market ratio. A listed company with a low book-to-market 

ratio is characterized as a “growth” company, and a company with high book-to-market value 

is characterized as a “value” company.  

The factor was constructed by sorting the listed American growth and value companies into 

two separate groups.  Next, they subtract the portfolio containing value stocks from the 

portfolio containing growth stocks, resulting in the HML proxy (Bodie, Kane, Markus 2009).  

The HML factor is constructed on the background that accountants value the assets of 

companies with high book-to-market ratios higher than the stock market values the 

companies. High book-to-market ratios often indicate that the stock is risky, has poor earnings 

and that the company may be in financial distress. Therefore investors will demand a higher 

return for this type of stock as a reward for the extra risk exposure7

5.5.2.1 The HML proxy on the American market 

. Fama and French (1998) 

did a study on the performance of growth stocks compared to value stocks in the period from 

1975 to 1995. The study showed that value stocks outperformed growth stocks in twelve of 

the thirteen markets the study was conducted on.  

The HML proxy for the American market is available on the Kenneth R. French Data Library. 

Therefore, we have extracted the factor data from the data library instead of constructing it 

ourselves. 

5.5.2.2 The HML proxy on the European market 

To construct the HML proxy on the European market we have selected the MSCI Europe 

Growth Index for companies with a low book-to-market ratio. For companies with a high 

                                                 

7 http://www.ifa.com/12steps/step8/step8page4.asp 
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book-to-market value, we have selected the MSCI Europe Value Index. We thereafter 

subtracted the MSCI European Value index from the MSCI Europe Growth index to construct 

the proxy.  

5.5.2.3 The HML proxy on the Scandinavian market 

For the Scandinavian market we have chosen the MSCI Nordic value index to represent the 

stocks with high book-to-market ratio, and then subtracted the MSCI Nordic Growth Index to 

create the HML proxy for the Scandinavian market.  

5.5.3 The Momentum factor (MOM) 

The momentum effect was as previously mentioned, first investigated and proven by 

Jegadeesh and Titman (1993) and adopted as an extra factor to the Fama French 3-factor 

model by Carhart (1998). The momentum effect explains the behavior of stock returns over a 

3 to 12 month period. Jegadeesh and Titman (1993) results indicate that good or bad 

performance of a particular stock tends to continue over time. Their findings suggest that 

while performance of single stocks are following a random walk and are highly unpredictable, 

a portfolio consisting of “winning” stocks with top performance in the past outperform 

“loosing” stocks with enough predictability to create arbitrage opportunities (Bodie, Kane, 

Markus 2009). 

When Carhart (1998) conducted his study he constructed the momentum factor by 

categorizing listed companies based on their financial performance for the past 11 months, 

lagged 1 month. The top 30% of the best performing companies were pooled into one value 

weighted portfolio of winning stocks while on the opposite, the bottom 30% of the worst 

performing companies where gathered into one value weighted portfolio of loosing stocks. 

The portfolios were rebalanced every month in order to create a rolling momentum factor. 

The construction of the momentum factor is very complicated to replicate. Since the factors 

have to be rebalanced monthly, enormous amounts of data have to be gathered. For instance, 

in order to create a momentum factor for the Scandinavian market we would have had to 

gather monthly data from over 60 companies at the Oslo Børs and 40 companies from the 

OMX top 40, and then sort out the winners and losers for each of the 60 months.  
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Fortunately, the Kenneth R. French Data Library provides data for the monthly momentum 

effect on the American market. However, it does not provide this data for the European and 

the Scandinavian markets. Nevertheless, we have decided to apply the American momentum 

factor data provided by the Kenneth R. French Data Library to the European and 

Scandinavian market as well as the American.  

This is not the most desirable way to do the study, but given our limited resources we feel this 

is the most appropriate alternative. It is therefore important to stress that the momentum factor 

for both the Scandinavian and European market should be analyzed with care, since the 

results might be misleading given that the numbers we have applied are derived from the 

American market.  

Table 5.2: The table below summarizes the fund data. 

Market # Funds Benchmark  
Index 

Risk-free 
rate 

SMB  
Factor 

HML  
Factor 

MOM 
Factor 

US 
 

46 MSCI US 
Broad 
Market 
Index 
 

US 3-
month 
Treasury 
Bills 
 

Kenneth 
French 
Library 
 

Kenneth 
R. French 
Library 
 

Kenneth 
R. French 
Library 
 

European 38 MSCI 
Europe 
Index 

Eurozone  
3-month 
Treasury 
Bill 
 

MSCI 
European 
Small Cap 
- MSCI 
European 
Large Cap 
 

MSCI 
European 
Growth - 
MSCI 
European 
Value 
 

Kenneth 
R. 
French 
Library 
 

Scandinavian 35 MSCI 
Nordic 
Index 

Eurozone  
3-month 
Treasury 
Bill 
 

MSCI 
Nordic 
Small Cap 
- OMX 
Nordic 40 
 

MSCI 
Nordic 
Growth - 
MSIC 
Nordic 
Value 
 

Kenneth 
R. French 
Library 
 

 

5.6 Daily, weekly and monthly observations  

In this section we want to clarify why we use three different time horizons in our data 

analysis. The reader might find it strange that we use weekly and monthly observations in two 
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of the regressions when we have access to daily data, which presumably would give us more 

accurate results. 

In our first regression where we apply the CAPM model we did not run into any big problems 

using daily observations. Most of funds and indexes had the same number of daily 

observations for the period. Nevertheless, we had to make minor adjustments to the 

Scandinavian fund data in order for them to have equal number of observations. This was 

mainly due to different national holidays, which resulted in too few observations for funds 

based in Norway and Sweden compared to the number of observations that the MSCI Nordic 

index was reporting. However, it was easy to detect these problems, and fill in the missing 

data in order to construct an ethical portfolio that was comparable to the MSCI index, i.e. had 

the same numbers of daily observations.  

When conducting the Fama-French 3-factor model analysis we were not able to get the fund 

data to fit the number of daily observations for the SMB and the HML factors. This is mainly 

a result of different national holidays in the countries. It was however difficult to detect where 

the number of observations on the different markets deviated from each other give the large 

amount of data. We therefore decided to switch from daily observations to weekly 

observations when we conducted the Fama-French 3-factor model regression. 

When applying the Carhart (1998) 4-factor model it was not possible to use daily or weekly 

data since the momentum factor is rebalanced every month and therefore only available in 

monthly numbers.  

Even though we used different time horizons in our regressions, we believe that the number of 

observations used is more than enough to conduct a satisfactory analysis.   

5.7 Sample Selection Issues 

Data biases are important factors to address as these can undermine the validity and reliability 

of the concluding results. Error sources linked to the data have received a strong focus during 

the past decades, especially the survivorship bias and the selection bias (Malkiel, 1995). 

5.7.1 Survivorship Bias 

Survivorship bias can be characterized as an imbalance in the dataset. The survivorship bias 

affects datasets when poor performing funds have been shut down and liquidated, or merged 
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with funds with a better track record during the investigation period.  Since it is mainly the 

funds with bad performance that are shut down or merged, there is a possibility for an 

overestimation of the remaining funds return (Malkiel, 1995). This is why we find it 

important to elaborate around survivorship bias, and how it might affect our results.  

A study performed by Brown and Goetzmann (1995) concluded that investors in the United 

States first and foremost select the funds they want to invest in based on the funds historical 

performance. We believe these results are adaptable to the European and Scandinavian market 

as well. Malkiel (1995) also supports these evidences, by stating that a fund will not be very 

attractive to an investor if it has had long periods of underperformance compared to the 

market. These are the main reasons why survivorship bias may affect investigations 

performed on funds if not accounted and adjusted for.  

Investors are typically not interested in previous performance of liquidated or merged funds. 

Thus, these funds have often been neglected in earlier studies. An example on how dead or 

merged fund can bias the end result was proven in a study performed by Grinblatt and Titman 

(1989) on the period from 1974 till 1984. The study was conducted on 274 mutual funds that 

had all been accounted for survivorship bias. They compared the results they got with 157 

hypothetical fund returns for the same period, where survivorship bias was not accounted for. 

The result of the study showed that mutual funds that had not taken the survivorship bias into 

consideration had overestimated their results by 0.4% each year. This number would increase 

if the investigation was done for a longer time horizon, since a longer time horizon would 

presumably involve more funds to be shut down.  

Six years later Malkiel (1995) performed a similar study showing an even higher 

overestimation of fund returns, if survivorship bias was not taken into consideration. During a 

10-year period Malkiels study showed that the average annual return is 1.5% higher than for 

funds where survivorship bias is ignored.  

Elton, Gruber and Blake (1996) introduced a method on how to correct for the problem 

regarding survivorship bias. The method is to include the liquidated or merged funds until 

they cease to function independently, and then use data from the new fund. The merged funds 

will thereby be accounted for in the entire study period, instead of being left out. This is 

referred to as the concept of follow the money and show that many previous studies that have 
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not accounted for the survivorship bias have overestimated the portfolio manager’s ability to 

pick stocks (Elton, Gruber and Blake, 1996).  

The ethical funds we will use in our investigation have been picked from different lists mainly 

based on the Morningstar platform. Unfortunately the Morningstar platform deletes funds that 

are dead, meaning that our ethical portfolios will consist of only the funds that have survived 

through the whole five-year investigation period.  We have not been able to obtain a list 

where we have both operating and dead funds, given the general lack of resources that have 

been available for us. Further, the recent financial crisis during 2007 to 2010, which has 

affected the financial markets significantly, is likely to have led to more funds than normally 

to be liquidated or merged with others. Therefore our ethical portfolios will be affected by 

survivorship-bias, and our result is likely to lead to an overestimation of the portfolio returns.  

5.7.2 Self-selection bias 

Self-selection or incubation bias is described by Heckman (1979) as a problem that might 

occur when an investment company gives capital to a few fund managers, for them to 

construct a fund. After a period of couple of years the company chooses the manager who 

performed best and makes his fund available to the public while the loosing funds disappear.  

It is also possible to view it in a different way; if you have an investing technique that could 

make you millions of dollar, you have two choices; first, publish your investment technique in 

the Financial Times and receive fame and glory for you new discovery. Or secondly, keep 

your new investment technique hidden and use it to earn loads of money for yourself. Since 

the majority of people are “greedy” by nature, most people would have chosen the second 

option, which presents us with a problem. Because only investors who discover investment 

schemes that cannot generate abnormal return, will be willing to report and reveal their 

reports to the rest of the world (Bodie, Kane and Markus, 2009).  

Opponents of the efficient market hypothesis often use the self-selection bias to support their 

views, with the argument that various investments techniques providing abnormal returns do 

exist. However, they are just not reported and revealed to the public. Hence, the problem with 

self-selection bias is that we are not able to observe the outcomes. Thus, we are not able to 

fairly determine portfolio manager’s true ability to generate returns on the stock market 

(Bodie, Kane and Markus, 2009).  
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Self-selection bias is believed to have become even a bigger problem than survivorship bias, 

but is still very difficult to detect and correct for. In regards to our paper, we have not been 

able to correct for self-selection bias for several reasons. First it is extremely hard to detect it 

and secondly we did not have enough resources to attempt to identify the cases where it might 

occur, which might lead our results to be biased.   

5.8 Possible econometrics problems 

In order to find the unknown parameters in the linier regression model, the method of 

Ordinary Least Squares (OLS) is used to minimize the sum of the squared residuals. The OLS 

method can be viewed as the mathematical foundation of the regression analysis. However, 

for the OLS to be valid it must fulfill some general assumptions. In general 10 of these 

assumptions need to be fulfilled. When all of them are fulfilled the OSL estimators are said to 

be BLUE (Best Linear Unbiased Estimator) (Gujarti and Porter, 2009).  However, not all of 

these assumptions are critical. Therefore, in this paper we are only going to test for two of the 

most critical once, and which we find most relevant for the purpose our research. This is;  

• Autocorrelation disturbance 

• Hetroscedasticity 

If one or more of these assumptions do not hold, the results of the regression should be treated 

with care. For instance, if hetroscedasticity or autocorrelation exists, or both, there is an 

indication that the regression results might be misleading. It is therefore very important to test 

for these problems before drawing any conclusions. Both of these tests will be performed 

using the statistical software SAS, which we will also use under the regression.   

5.8.1 Autocorrelation 

Autocorrelation has been defined as the correlation between members of series of observation 

ordered in time series data (Gujarti and Porter, 2009). Put in an easier way, linear regression 

models assume that the disturbance term that is related to an observation is not influenced by 

the disturbance term that is related to any of the other observations. When we are dealing with 

time series as we do in our analysis autocorrelation may occur.  

For instance if we look at the returns of the S&P 500 index on a daily basis, a positive return 

observation on one day, may be followed by a positive return observations the three next days 

because it is not unusual for a stock index to move up or down for several days in a row. 
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Therefore when dealing with stock or index returns the assumption of no autocorrelation is 

frequently violated, and it is therefore important to test for it (Gujarti and Porter, 2009).   

To investigate if our observations are affected by autocorrelation we have applied the Durbin-

Watson (1951) test defined below; 

𝒅 = ∑ (𝒖�𝒕− 𝒖�𝒕−𝟏)𝟐𝒕=𝒏
𝒕=𝟐

∑ 𝒖�𝒕𝟐𝒕=𝒏
𝒕=𝟏

    Formula 5.2 

This describes the ratio of the sum of squared differences in successive residuals to the RSS. 

The number in the numerator of the d-statistics is the number of observations n-1, because 

one observation is lost when taking successive differences (Gujarti and Porter, 2009).   

A point of reference is that the d number in the Durbin Watson test is always between 0 and 4. 

A value of 0 indicates a strong positive autocorrelation, and 4 indicates a strong negative 

autocorrelation. Another way to check for this is to see if the d number lies within the right 

interval in the Durbin Watson Statistics table. We decided to use this table since it will give us 

a more accurate measurement. The Durbin Watson upper and lower limits are collected from 

a Stanford University table8

Before presenting the result it is important to know the underlying assumptions for the Durbin 

Watson test. First, the explanatory variables in the test are non stochastic. Second, the error 

terms are assumed to be normal distributed. Third, the regression models do not include the so 

called lagged values of the regression. And last, only the first order serial correlation is 

measured, which means that we are not able to measure higher order autocorrelation with the 

Durbin Watson test (Gujarti and Porter, 2009).   

.  The lower and upper limits are estimated on a 5% significance 

level by taking N number of observations and N numbers of explanatory variables.  

  

                                                 

8 http://www.stanford.edu/~clint/bench/dwcrit.htm 
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Table 5.2: The results from the Durbin Watson test can be found in the table below:  

US #OBS Variables d d (4-D) DL95% DU 95% 
Jensen Alpha 1304 1 1.978 2.022 1.90729 1.91036 
Fama French 261 3 1.925 2.075 1.77344 1.8201 
Carhart 4-factor  60 4  ***1.597 2.403 1.44427 1.72735 
              
Europe             
Jensen Alpha  1305 1 2.396 ***1.604 1.90729 1.91036 
Fama French  261 3 2.482 ***1.518 1.77344 1.8201 
Carhart 4-factor 60 4 2.198 1.802 1.44427 1.72735 
              
Scandinavia             
Jensen Alpha 1264 1 2.004 1.996 1.90729 1.91036 
Fama French 261 3 1.934 2.066 1.77344 1.8201 
Carhart 4-factor 60 4 2.008 1.992 1.44427 1.72735 

*** = Problems found 

To test for positively autocorrelation: 

If d < DL,    there is evidence of positively autocorrelation 

If d > DU,    there is evidence that there is NOT positive autocorrelation 

If DL < d < DU,   the test is inconclusive 

To test for negatively autocorrelation: 

If (4-d) < DL,    there is evidence of negatively autocorrelation  

If (4-d) > DU,   there is evidence that there is NOT negative autocorrelation 

If DL < (4- d) < DU,   the test is inconclusive 

In the Carhart 4-factor model regression on the US market the d number is placed within the 

DL and DU interval. The autocorrelation test is therefore inconclusive, and unfortunately we 

are unable to decide if autocorrelation exists or not. 

In the regression performed using the Jensen Alpha model on the European market, the d (4-

d) number lies 0.30329 below the DL number. Thus, there is an indication of a small negative 

autocorrelation 

In the regression using the Fama-French 3-factor model on the European market, the d (4-d) 

number lies 0.25544 below the DL number, and it is therefore evidence of a small negative 

autocorrelation. 
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Even though we found some problems with autocorrelation in 3 of the regression series, the 

numbers are quite small and only express some small evidence of it. We therefore assume that 

these results will not bias our results much, and we feel certain that the numbers we present in 

our analysis are not misleading.  

5.8.2 Hetroscedasticity 

A very important assumption in the linear regression model is that the variance of each 

disturbance term 𝑢𝑖 , conditional on the chosen values of the explanatory variables, is a 

constant number equal to the 𝜎2(Gujarti and Porter, 2009). This assumption is known as the 

assumption of homoscedasticity, or equal variance. Hetroscedasticity is the opposite i.e. that 

the variance is not equal. A consequence of hetroscedasticity is that the OSL estimators are 

not BLUE, which as previously mentioned might provide inaccurate regression results and 

misleading results. Symbolically, hetroscedasticity can be expressed as the equation below: 

𝐸(𝑢𝑖2) = 𝜎2                 Formula 5.3 

Hetroscedasticity can be hard to describe in simple terms. However it tends to occur in 

situations with a large difference in the size of the observations. Nevertheless, we will try to 

describe it with this classic example: If we look at income versus expenditure on meals. When 

the income for a person increases the variability of the food that person will consume will also 

increase. A poor person will spend a constant amount of money on food by eating cheaper 

food all the time. A wealthy person might from time to time buy expensive food and other 

times cheap food. Therefore people with high income will display a greater variability in food 

consumption (Gujarti and Porter, 2009).  

To test for hetroscedasticity we have applied the White test. This test is easily implemented in 

SAS and does not rely on normality assumptions. The results from it are presented in the table 

below. The table should be read as follows; if there is hetroscedasticity present, the test value 

should be below 0.05. On the opposite, if there is no hetroscedasticity present the test value 

should be above 0.05 (Gujarti and Porter, 2009). (Gujarti and Porter, 2009). 
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Table 5.4: Results from hetroscedasticity test: 

Market Chi-Square PR > ChiSq 
US daily  7.14 0.0246*** 
US weekly  8.19 0.5147 
US monthly  31.74 0.0044*** 
EU daily  9.04 0.0109*** 
EU weekly  13.45 0.1433 
EU monthly  13.88 0.459 
SCN daily  14.53 0.0007*** 
SCN weekly  12.00 0.2134 
SCN monthly  16.22 0.2998 

*** = Hetroscedasticity 

As one can see from table 6 there are some evidences of hetroscedasticity. The problem is 

present in all of the three daily series we have used in the regression. However, this is 

something one could expect looking at the time horizon we have analyzed. The financial crisis 

during the past couple of years has brought volatility to markets and returns have been far 

from being ordinary. Therefore, we expect to have some extreme values in the data series, 

which most likely are the sources for some occurrence of hetroscedasticity in our regressions.  

Further, Gyjarti and Porter (2000) state that it is important not to overreact to 

hetroscedasticity, and that it has never been a reason to dismiss a regression with the OLS 

method. They also state, that it is only worth to correct for hetroscedasticity if the problems 

are very severe. However, for our results there are only some minor problems, which we 

assume stems from the volatile time period of our investigations.  
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6. Analysis and results 

This chapter will focus on the results from our analysis with the application of the models 

introduced in the previous chapters. We will aim on interpreting the results as thoroughly as 

possible and illustrate possible drawbacks of each of the models that might affect the results. 

At first we will elaborate on the results from the CAPM model, region by region, before 

moving to performance measures and the two multifactor models applied. Further, we will 

look in to how our portfolios performed during the financial crisis and see if we can observe a 

noticeable difference in their performance relative to the market index.  

6.1 Empirical results from the CAPM model 

The first asset-pricing model applied in this paper is the single factor CAPM. For the US 

portfolio the excess return of the portfolio on the 3-month US Treasury bill is regressed 

against the excess return of the MSCI US Equity index on the same Treasury bill. For the 

European portfolio the excess return of the portfolio on the 3-month Eurozone Treasury bill is 

regressed against the excess return of the MSCI Europe Equity index on the same Treasury 

bill. And for the Scandinavian portfolio, the excess return of the portfolio on the 3-month 

Eurozone Treasury bill is regressed against the excess return of the MSCI Nordic index on the 

same Treasury bill. All of the regressions are done for the 5-year period from the 1st of 

January 2006 and till the 31st

  

 of December 2010. 
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6.1.1 US 

Table 6.1: Jensens alpha for the US Ethical Portfolio versus MSCI US Equity. 

#Obs. 1304 
R-Square 0.9842 
Adj.R-sq. 0.9842 
Std.error 0.00005074 
 
 Alpha Yearly Alpha 5-y Alpha Beta 
US Ethical Portfolio -0.00005998 -0.01511496 -0.0755748 0.9237*** 
 
Where: 
Alpha:The daily average risk adjusted excess return relative to the market index. 
Yearly Alpha:The daily average risk adjusted excess return times 252. 
5-y Alpha:The yearly average risk adjusted excess return times 5. 
Beta: The portfolio’s systematic risk in comparison to the market. 
* Significant at the 10% level 
** Significant at the 5% level 
*** Significant at the 1% level 

The results from the regression analysis suggest that the US Ethical Portfolio has 

underperformed the market index in the time period from the 1st of January 2006 and till the 

31st

The results show that the CAPM model does a good job at describing the actual performance 

of the portfolio, as the R-Squared is quite high. The adjusted R-Squared is indifferent 

meaning that adding more variables should not raise the R-Squared of the regression. 

 of December 2010. The ethical portfolio underperforms the market index by -1.5% yearly 

on average and by -7.6% for the five-year period. However, the results are not statistically 

significant and therefore we can’t say that the CAPM model suggests a difference in 

performance between the ethical portfolio and the MSCI US Equity index.  

The Beta coefficient for the portfolio is statistically significant at the 1% level and is 

estimated at 0.9237, meaning that the portfolio pretty much follows the market returns. This 

suggests that most of the US Ethical funds invest domestically and therefore their returns 

follow the US market index quite closely.   
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6.1.2 Europe 

Table 6.2: Jensens alpha for the European Ethical Portfolio versus MSCI Europe 

Equity. 

#Obs. 1305 
R-Square 0.4523 
Adj.R-sq. 0.4519 
Std.error 0.0001999 

 
  Alpha Yearly Alpha 5-y Alpha Beta 
European Ethical Portfolio 0.00010033 0.02528316 0.1264158 0.45926*** 
 
Where: 
Alpha:The daily average risk adjusted excess return relative to the market index. 
Yearly Alpha:The daily average risk adjusted excess return times 252. 
5-y Alpha:The yearly average risk adjusted excess return times 5. 
Beta: The portfolio’s systematic risk in comparison to the market. 
* Significant at the 10% level 
** Significant at the 5% level 
*** Significant at the 1% level 

The results from the regression analysis suggest that the European Ethical Portfolio has 

outperformed the market index by around 2.5% on average on yearly basis. As with the US 

portfolio the results are not statistically significant and therefore we cannot say that the 

CAPM model suggests a difference in performance between the ethical portfolio and the 

MSCI Europe equity index.  

The R-Squared is much lower for the European portfolio regression relative to the US 

portfolio regression, meaning that the CAPM does not as good job at describing the actual 

performance of the portfolio. It is hard to come up with an explanation why the R-Squared is 

lower for the European portfolio. This might be explained by the much lower Beta for the 

European Portfolio. The Beta coefficient for the European portfolio is only about half the Beta 

for the US portfolio. The low Beta coefficient for the European portfolio suggests that the 

European Ethical funds have invested a part of their portfolios in stocks outside of Europe. 

This might indicate that there are less ethical investment choices in Europe than in the US, 

and therefore European ethical funds have to invest to a greater extend outside their region.  
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6.1.3 Scandinavia 

Table 6.3: Jensens alpha for the Scandinavian Ethical Portfolio versus MSCI Nordic. 

#Obs. 1264 
R-Square 0.2139 
Adj.R-sq. 0.2133 
Std.error 0.00030777 

 
  Alpha Yearly Alpha 5-y Alpha Beta 
Scandinavian Ethical Portfolio 0.00011555 0.0291186 0.145593 0.31943*** 
 
Where: 
Alpha:The daily average risk adjusted excess return relative to the market index. 
Yearly Alpha:The daily average risk adjusted excess return times 252. 
5-y Alpha:The yearly average risk adjusted excess return times 5. 
Beta: The portfolio’s systematic risk in comparison to the market. 
* Significant at the 10% level 
** Significant at the 5% level 
*** Significant at the 1% level 

The Scandinavian Ethical portfolio has on average a positive alpha of around 2.9% yearly 

over the market index, and over the five year period an investor investing in the ethical 

portfolio instead of the market index would have gained 14.6% in excess returns. As with the 

US and the European portfolio alphas the results are not statistically significant.  

The most striking results for the Scandinavian portfolio are its low Beta relative to the market 

index, which in this case is the MSCI Nordic index. These results indicate that the 

Scandinavian funds invest a large part of their portfolios outside the Nordic region. The low 

exposure to the MSCI Nordic benchmark means the R-Squared will subsequently be quite 

low.  

6.1.4 Summarized 

Summarized, the US Ethical portfolio underperforms the market index while both the 

European and the Scandinavian portfolio outperform their benchmarks. The results are 

however not statistically significant. Since the analysis period covers quite few years relative 

to many of the earlier studies. As previously mentioned we decided to use daily observations 

in order to get as many observations as possible and make the study as statistically significant 

as possible. For all the three regions the analysis included at least 1264 daily observations but 

still we were not able to make the results statistically significant.  
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In comparison to other papers using CAPM, Hamilton et al. (1993) who studied the 

performance of US ethical funds found that ethical funds outperformed conventional funds 

but was not able to find statistically significant results. Luther et al. (1992) found weak 

evidence showing that European ethical funds outperformed conventional funds, which is in 

line with our results. Our evidence on the Scandinavian market are in contrast with the results 

of Renneboog et al. (2008) who found that Scandinavian ethical funds performed similarly to 

US funds. The most comparable study to our was a study of Scandinavian funds relative to 

benchmarks conducted by Kreander et al. (2005) who found no difference in performance of 

ethical funds relative to a benchmark index.  

A possible reason for the lack of statistical significance in our results could be the fact that 

returns have been very volatile during the sample period of last five years due to the financial 

crisis. This volatile period is illustrated in the graph below where we have plotted the 

benchmark indexes used in our analysis together on one graph. The period during the 

financial crisis in particular will be analyzed in the fifth section of this chapter. 

Figure 6.1: MSIC indexes from January 2006 till December 2010. 
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6.1.5 Possible outliers 

In order to check if any single fund returns bias the result significantly we have examined the 

dataset for outliers. The variations in returns are not large but as can be seen from table 6.4, 

funds accounting for 65% of the US portfolio have negative alphas on average for the 5 year 

period while the majority of the European and the Scandinavian funds had positive alphas.  

Table 6.4: Outliers. 

 US Europe Scandinavia 
Highest single fund yearly alpha 0.071991 0.092996 0.069587 
Lowest single fund yearly alpha -0.0909 -0.04215 -0.07399 
% of funds with a positive alpha 35% 74% 69% 

From looking at our dataset we can see that in general ethical funds have outperformed the 

market index. Of the 119 funds examined in our study, 67 funds or 56% of all the funds 

investigated showed positive alphas on average for the 5-year period examined. 

The Beta coefficients for the portfolios are all statistically significant at the 1% level. The 

most striking result from the Beta coefficients is that the European and Scandinavian 

portfolios have significantly lower Beta values than the US portfolio. The high load towards 

the market proxy for the US funds indicates that the US funds invest more or less 

domestically. As we have mentioned in earlier chapters, the tradition for social responsibility 

is stronger in the US and therefore a larger part of the companies within the MSCI US Equity 

index might be eligible for ethical funds to invest in relative to the MSCI Europe and MSCI 

Nordic. Consequently, the low loads towards the market proxy for the European and 

Scandinavian funds might be explained by fewer ethical investment choices on the European 

and the Scandinavian markets and therefore the European and Scandinavian ethical funds tend 

to invest outside their regions.  

These beta loadings are interesting to look at in perspective with the alpha values of the 

different portfolios. The European and the Scandinavian portfolios that invest both 

domestically and internationally have positive alphas while the US portfolio with more 

loadings towards the domestic index has a negative alpha. This might point to an interesting 

outcome that international diversification is important for the returns of ethical funds.  
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6.2 Performance Measures 

Table 6.5 presents the estimates from the Sharpe ratio and the Treynor ratio for the three 

portfolios measured on yearly basis. The Sharpe ratio measures the excess return an investor 

gets for per unit of risk, while the Treynor ratio is a risk adjusted measure of returns relative 

to the systematic risk of the portfolio. The purpose of these performance measures is not to 

show if one should choose ethical investments instead of other investments but to show which 

of the ethical portfolios an investor should choose. Unlike Jensens alpha, which helps an 

investor to evaluate abnormal performance compared to the market, the Sharpe and Treynor 

ratios help the investor to evaluate portfolios separately against other portfolios.  

Table 6.5: Sharpe and Treynor estimates. 

  Beta Sharpe ratio Treynor Ratio 
US Ethical Portfolio 0.9237 -0.105429408 -0.027379753 
European Ethical Portfolio 0.45926 0.031804447 0.012776356 
Scandinavian Ethical Portfolio 0.31943 0.116250247 0.093967946 

The table merely serves as an indicator of the risk reward characteristics of the portfolios 

analyzed and can be good to use when an investor chooses between the three portfolios. 

During the sample period the US Ethical Portfolio gave negative risk premium and therefore 

both the Sharpe Ratio and the Treynor ratio are negative. With negative risk premium these 

ratios will always be negative and therefore it does not make sense to interpret negative 

Sharpe and Treynor ratios.  

An investor choosing weather to invest in the US, European or the Scandinavian portfolio can 

observe that the Scandinavian Portfolio is producing better performance results than the other 

portfolios. These results are as expected as the Scandinavian portfolio had the lowest Beta and 

the highest returns. These results may indicate that an investor is better off investing in 

Scandinavian ethical funds instead of European ethical funds but it should be noted that none 

of the alphas used are statistically significant.  

6.3 Empirical results from the Fama-French model 

The second model applied in this paper is the 3-factor Fama-French model using the same 

method as earlier used for the CAPM analysis but now adding two more variables. The Fama-

French model adds two firm-characteristic variables to the single index model. Firm size and 

the book-to-market ratio can predict deviations of average stock returns from levels consistent 
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with the CAPM. The two factors are called Small-minus-Big (SMB) and High-minus-Low 

(HML). Due to mismatch between factor data and return data, the model is applied on weekly 

data instead of daily data as done in the CAPM analysis.  

6.3.1 US 

Table 6.6: Fama-French estimates for the US Ethical Portfolio versus MSCI US Equity 

#Obs. 261 
R-Square 0.9847 
Adj.R-sq. 0.9846 
Std.error 0.0002237 

 

 Alpha 
Yearly 
Alpha 

5-y 
Alpha Beta SMB HML 

US Ethical 
Portfolio -0.0003056 -0.01589 -0.07945 0.9553*** 0.07727*** -0.11026*** 
 
Where: 
Alpha:The daily average risk adjusted excess return relative to the market index. 
Yearly Alpha:The daily average risk adjusted excess return times 252. 
5-y Alpha:The yearly average risk adjusted excess return times 5. 
Beta: The portfolio’s systematic risk in comparison to the market. 
SMB: The spread in returns between a small cap portfolio and a large cap portfolio. 
HML: The spread in returns between value stocks and growth stocks. 
* Significant at the 10% level 
** Significant at the 5% level 
*** Significant at the 1% level 

With R-Squared at 0.9847 the Fama-French model does a good job in explaining the actual 

performance of the portfolio. The SMB factor for the US portfolio is 0.07727 meaning that 

the US Ethical funds are slightly more exposed to small cap stocks than large caps. The HML 

factor is -0.11026 indicating that the US Ethical funds are more oriented towards growth 

stocks than value stocks. These factors are all statistically significant at the 1% level. Bauer et 

al. (2005) suggested a possible reason for ethical funds being more exposed to growth stocks 

is that the traditional value sectors such as chemical, energy and basic industries often bear 

high environmental risk.  

After controlling for market risk, size and book-to-market the US Ethical portfolio still 

underperforms the MSCI US Equity index, in consistency with the CAPM analysis, but the 

results remain statistically insignificant.  
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6.3.2 Europe 

Table 6.7: Fama-French estimates for the European Ethical Portfolio versus MSCI 

Europe Equity 

#Obs. 261 
R-Square 0.8535 
Adj.R-sq. 0.8518 
Std.error 0.00059026 

 

 Alpha 
Yearly 
Alpha 

5-y 
Alpha Beta SMB HML 

European 
Ethical 
Portfolio 0.0003201 0.01664 0.08323 0.7515*** 0.12238*** -0.14322** 
 
Where: 
Alpha:The daily average risk adjusted excess return relative to the market index. 
Yearly Alpha:The daily average risk adjusted excess return times 252. 
5-y Alpha:The yearly average risk adjusted excess return times 5. 
Beta: The portfolio’s systematic risk in comparison to the market. 
SMB: The spread in returns between a small cap portfolio and a large cap portfolio. 
HML: The spread in returns between value stocks and growth stocks. 
* Significant at the 10% level 
** Significant at the 5% level 
*** Significant at the 1% level 

We notice a big increase in the R-Squared level, from 0.4523 to 0.8535, for the Fama-French 

model compared to the 1-factor CAPM model. This confirms the expectations of many 

academics that multi factor models are superior in explaining mutual fund returns.  

The SMB and the HML factor loadings are quite similar for the European ethical portfolio 

and the US ethical portfolio. European Ethical funds tend to have a bit more exposure to small 

stocks and growth stocks. 

The Fama-French results for the European portfolio are consistent with the CAPM results and 

show that European ethical funds outperform the MSCI Europe index but with no statistical 

significance.  
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6.3.3 Scandinavia 

Table 6.8: Fama-French estimates for the Scandinavian Ethical Portfolio versus MSCI 

Nordic 

#Obs. 261 
R-Square 0.9581 
Adj.R-sq. 0.9576 
Std.error 0.00042712 

 

 Alpha 
Yearly 
Alpha 

5-y 
Alpha Beta SMB HML 

Scandinavian 
Ethical Portfolio 0.0005823 0.03028 0.1514 0.90626*** 0.17584*** 0.07912*** 
 
Where: 
Alpha:The daily average risk adjusted excess return relative to the market index. 
Yearly Alpha:The daily average risk adjusted excess return times 252. 
5-y Alpha:The yearly average risk adjusted excess return times 5. 
Beta: The portfolio’s systematic risk in comparison to the market. 
SMB: The spread in returns between a small cap portfolio and a large cap portfolio. 
HML: The spread in returns between value stocks and growth stocks. 
* Significant at the 10% level 
** Significant at the 5% level 
*** Significant at the 1% level 

As expected we notice big difference in R-Squared levels from the 1-factor analysis. R-

Squared increases from 0.2139 to 0.9581 and therefore we can say that the Fama-French 

model explains the actual returns of the Scandinavian portfolio well.  

The Scandinavian ethical funds are quite exposed to small caps with 0.17584 on the SMB 

factor. The HML factor indicates that Scandinavian ethical funds are more exposed to value 

stocks than growth stocks, which is different from both the US ethical funds and the European 

ethical funds.  

A big increase in the Beta value can be observed from the Fama-French model relative to the 

results from the CAPM model. This might indicate a lack of efficient markets in the Nordic 

region. Another factor affecting these results could be that the Fama-French analyses are done 

on a weekly basis, while the CAPM model was applied to daily data.  

Consistent with the CAPM results the Scandinavian portfolio still outperforms the MSCI 

Nordic although the results are not statistically significant.  
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6.3.4 Summarized 

Summarized we observe that US, European and Scandinavian ethical funds are more exposed 

to small caps than large caps. This is in line with most, if not all, empirical research in this 

area. Luther et al. 1992), Bauer et al. (2005) and Renneboog et al. (2008) have all found that 

ethical investment funds tend to overweight small cap stocks in their portfolios. The 

Scandinavian and European funds have relatively higher exposure to small caps than the US 

funds. A possible reason for this could be the fact that the tradition for ethical investments is 

older in the US and a bigger part of US firms might be viewed as ethical investments.  

The most striking result is the Scandinavian HML factor indicating that Scandinavian funds 

have more exposure to value stocks than growth stocks. This is in contrast with both US and 

European funds that have more exposure to growth stocks. Fama and French (1998) studied 

the performance of growth stocks compared to value stocks during the period between 1975 

and 1995 and found that value stocks outperformed growth stocks in twelve of the thirteen 

markets they studied. This result could play a part in explaining the big difference in returns 

between the US portfolio and the Scandinavian portfolio. Our results are in line with Bauer et 

al. (2005) who found that ethical funds are more exposed to growth stocks than value stocks. 

However, the Scandinavian results stand out where ethical funds have more exposure to value 

stocks. 

Although the Fama-French model has much better explanatory power than the CAPM we still 

do not find statistically significant evidence for the alphas. The results are in line with the 

results from the CAPM where the Scandinavian portfolio is the winner yielding a positive 

alpha for the period and slightly better than the European portfolio, while the US portfolio has 

a negative alpha.  

6.4 Empirical results from the Carhart 4-factor model 

The third and last model applied is the Carhart 4-factor model. Although the Fama-French 

model already mitigates common CAPM pricing errors, it is unable to explain the cross-

sectional variation in momentum sorted portfolio returns. Therefore, Carhart (1997) extends 

the Fama-French model by adding the fourth factor. That fourth factor captures the Jegadeesh 

and Titman (1993) momentum anomaly and will be denoted as MOM.  
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6.4.1 US 

Table 6.9: Carhart estimates for the US Ethical Portfolio versus MSCI US Equity 

#Obs. 60 
R-Square 0.9778 
Adj.R-sq. 0.9762 
Std.error 0.00098 

 

 Alpha 
Yearly 
Alpha 

5-y 
Alpha Beta SMB HML MOM 

US Ethical 
Portfolio -0.0016 -0.0186 -0.093 0.96967*** -0.1465*** 0.0744* -0.0215 
 
Where: 
Alpha:The daily average risk adjusted excess return relative to the market index. 
Yearly Alpha:The daily average risk adjusted excess return times 252. 
5-y Alpha:The yearly average risk adjusted excess return times 5. 
Beta: The portfolio’s systematic risk in comparison to the market. 
SMB: The spread in returns between a small cap portfolio and a large cap portfolio. 
HML: The spread in returns between value stocks and growth stocks. 
MOM: The spread in returns between portfolios of 30% winning stocks versus 30% loosing stocks. 
* Significant at the 10% level 
** Significant at the 5% level 
*** Significant at the 1% level 

The R-Squared is still high on the American meaning that the Carhart model does a good job 

in describing the actual performance of the portfolio. The alpha for the US portfolio is still 

negative as expected and the beta, SMB and HML factors are approximately the same as on 

the Fama-French analysis.  

The momentum factor is a bit less than zero for the US portfolio and is not statistically 

significant. This indicates that US funds do not use momentum strategies.  
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6.4.2 Europe 

Table 6.10: Carhart estimates for the European Ethical Portfolio versus MSCI Europe 

Equity 

#Obs. 60 
R-Square 0.9448 
Adj.R-sq. 0.9408 
Std.error 0.00167 
 

 Alpha 
Yearly 
Alpha 

5-y 
Alpha Beta SMB HML MOM 

European 
Ethical 
Portfolio 0.00323* 0.0388* 0.1938* 0.8739*** 0.38712*** 0.22560** 0.10369*** 

 
Where: 
Alpha:The daily average risk adjusted excess return relative to the market index. 
Yearly Alpha:The daily average risk adjusted excess return times 252. 
5-y Alpha:The yearly average risk adjusted excess return times 5. 
Beta: The portfolio’s systematic risk in comparison to the market. 
SMB: The spread in returns between a small cap portfolio and a large cap portfolio. 
HML: The spread in returns between value stocks and growth stocks. 
MOM: The spread in returns between portfolios of 30% winning stocks versus 30% loosing stocks. 
* Significant at the 10% level 
** Significant at the 5% level 
*** Significant at the 1% level 

Of the three models applied in our analysis we observe that the Carhart model does the best 

job in explaining the actual returns of European Ethical funds. The R-Squared is 0.9448 

compared to 0.8535 for the Fama-French model and 0.4523 for the CAPM. 

After controlling for market risk, size, book-to-market and momentum we find that the 

European Ethical portfolio outperforms the MSCI Europe Equity by 3.88% on yearly basis 

and staggering 19.38% for the 5 year period analyzed. This result is statistically significant at 

the 10% level and is the only alpha we have observed during our study with statistical 

significance. The beta, SMB, HML and the MOM factors are all statistically significant at the 

1% level.  

With momentum factor loadings at 0.10369 we observe that the European Ethical funds use 

momentum strategies to some extend unlike the US Ethical funds. After controlling for 

momentum the SMB and HML factors indicate that the European Ethical funds are slightly 

more exposed to small stocks and value stocks than in our earlier Fama-French analysis.  
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6.4.3 Scandinavia 

Table 6.11: Carhart estimates for the Scandinavian Ethical Portfolio versus MSCI 

Nordic 

#Obs. 60 
R-Square 0.9393 
Adj.R-sq. 0.9349 
Std.error 0.00203 
 

 Alpha 
Yearly 
Alpha 

5-y 
Alpha Beta SMB HML MOM 

Scandinavian 
Ethical 
Portfolio 0.0023 0.0276 0.138 0.875*** 0.1759*** 0.0201 -0.02214 
 
Where: 
Alpha:The daily average risk adjusted excess return relative to the market index. 
Yearly Alpha:The daily average risk adjusted excess return times 252. 
5-y Alpha:The yearly average risk adjusted excess return times 5. 
Beta: The portfolio’s systematic risk in comparison to the market. 
SMB: The spread in returns between a small cap portfolio and a large cap portfolio. 
HML: The spread in returns between value stocks and growth stocks. 
MOM: The spread in returns between portfolios of 30% winning stocks versus 30% loosing stocks. 
* Significant at the 10% level 
** Significant at the 5% level 
*** Significant at the 1% level 

The R-Squared is still high meaning that the Carhart model does a good job in describing the 

actual performance of the portfolio. The alpha for the Scandinavian portfolio is still positive 

as expected but is now slightly less than the European alpha. The beta, SMB and HML factors 

are all a bit higher on the Carhart analysis than on the Fama-French analysis.  

The momentum factor is a bit less than zero for the European portfolio and is not statistically 

significant. This shows that European Ethical funds do not use momentum strategies.  

6.4.4 Summarized 

After controlling for market risk, size, book-to-market and momentum we find that the 

European Ethical portfolio is the best performing portfolio of the three. Further, we find these 

results to be statistically significant at the 10% level. Over the 5 year period analyzed the 

European portfolio provides an alpha of 19.38% compared to -9.3% for the US portfolio and 

13.8% for the Scandinavian portfolio.  
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The results from the fourth factor of the Carhart model, the momentum factor, indicate that 

the European Ethical funds use momentum strategies while the US and the Scandinavian 

funds do not. This might help us understand why the European portfolio performs better over 

the period.  

All in all, the Carhart model does a very good job in explaining the actual returns of the funds 

with R-Squared over 0.90 for all the three analysis.  

6.5 Ethical Investments during the Financial Crisis 

The recent financial crisis affected the whole asset management industry significantly. 

Growing mistrust in the traditional investment offerings is believed to have paved the way for 

ethical investment during the financial crisis as growth numbers mentioned in earlier chapters 

suggest. It is therefore relevant to look at how the ethical portfolios performed during the 

crisis relative to the benchmark indexes. Some believe that the true merits of sustainability 

and ethicality come even clearer when financial crisis occur and investors move from 

shortsighted strategies to more sustainable long-term strategies.  

The time horizon we will look at is from the 1st of September 2007, when warning signs and 

news of troubled banks started to emerge, and till the 31st

6.5.1 US 

 of December 2010, which is the 

cutoff date for our analysis. The analysis will be constructed by looking at the period 

graphically.  

Figure 6.2: US ethical funds versus MSCI US Equity during the financial crisis. 
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As expected, we do not find much difference in the performance of US ethical funds relative 

to the MSCI US Equity during the financial crisis. The US Ethical portfolio follows the index 

closely but performs slightly worse. This shows how sensitive the US ethical funds are to the 

market index as illustrated by their relatively high beta of 0.97 according to our Carhart 

regression analysis. Investing in the ethical portfolio during this period instead of investing in 

the market index would leave an investor with 1% less return as the market portfolio went 

down by 26% while the ethical portfolio went down by 27% in the period investigated.  

6.5.2 Europe 

Figure 6.3: European ethical funds versus MSCI Europe during the financial crisis. 

 

We can observe that in the beginning of the period the funds follow the index quite closely 

but when volatility increases and the market falls significantly the ethical funds show some 

resilience. This result is not surprising as the ethical fund portfolio has quite low Beta value of 

0.87 and is therefore not very sensitive to the market index. An investor investing in the 

ethical portfolio in the beginning of the period would have experienced his investment going 

down by 15% during the period, whereas an investor investing in the market index would 

experience his investment going down by 37%. 

According to our Carhart analysis the European Ethical Portfolio has much higher exposure to 

small cap stocks than large cap stocks. Further, the portfolio has higher exposure to value 

stocks than growth stocks. This might partly explain the difference in returns between the 

ethical funds and the market index. However, as some have suggested, the true merits of 
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sustainable investing become even stronger during financial crisis and investors might look in 

to investments that in their view have long-term potentials.  

6.5.3 Scandinavia 

Figure 6.4: Scandinavian ethical funds versus MSCI Nordic during the financial crisis. 

 

Similarly to the European Ethical Portfolio, the Scandinavian Ethical Portfolio follows the 

index closely in the beginning of the period, but when the returns become more volatile and 

start to fall significantly the portfolio shows resilience and performs better than the index. An 

investor investing in the ethical portfolio in the beginning of the period would have 

experienced his investment going down by 16% during the period, whereas an investor 

investing in the market index would experience his investment going down by 35%. 

What the Scandinavian Ethical Portfolio and the European Ethical Portfolio have in common 

is a quite low beta, high exposure to small caps and more exposure towards value stocks than 

growth stocks. The Scandinavian portfolio though has a lower beta and lower exposure to 

value stocks relative to the European Ethical Portfolio. Comparing the returns of these three 

portfolios we see the European and Scandinavian portfolios perform quite similarly during the 

period with -15% and -16% return while the US portfolio is down by 27%.  
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7. Conclusions 

Despite the significant growth in ethical investments during the last decade, the industry still 

only represents a small fraction of the total retail market. The most critical factor determining 

the future growth of the industry is its financial performance. Therefore, this paper contributes 

to the literature of ethical investments by studying the risk and return characteristics of ethical 

funds in the US, Europe and Scandinavia. Furthermore, we investigated the different 

investment styles in the respective regions.  

Our first and main hypothesis is that an investor investing in ethical funds must accept lower 

return relative to the market index due to the lack of diversification. Our second hypothesis is 

that ethical funds outperform the market index since the ethical screens provide valuable non-

public information.  

While prior work in this field typically analyzed ethical fund performance relative to 

conventional funds over long time horizons, this paper seeks to study the performance of 

ethical funds relative to the market index during the past 5 years. This allows for more 

detailed analysis of ethical funds and ensures that our analysis reflect the latest developments 

and trends in the ethical investing industry.  

We investigate our hypotheses by constructing portfolios of 119 ethical funds from the three 

regions studied and compare them against the market index for each of the regions. Apart 

from using a standard 1-factor CAPM model, we also considered the Fama-French 3-factor 

model and the Carhart 4-factor model to control for size, book-to-market ratio and stock price 

momentum.  

Generally, ethically conscious investors want to do well and demand their funds’ performance 

not to fall short of the market index. Our results indicate that ethically conscious investors get 

their wishes fulfilled. After controlling for size, book-to-market and stock price momentum 

we find that European ethical funds outperform the market index by 3.88% yearly statistically 

significant at the 10% level. We find no statistically significant difference in the performance 

of the US and Scandinavian ethical funds against the market index. However, there are weak 

evidences supporting that US ethical funds underperform the market index by 1.86% yearly 

while the Scandinavian ethical funds outperform the index by 2.76% yearly.  
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Therefore, we can say that we do not find any statistically significant evidences to support our 

first hypothesis, that the ethically conscious investor must accept a lower return for investing 

his money in ethical funds relative to the market index. The results for the European Ethical 

funds indicate that our second hypothesis, that ethical funds outperform the market index, 

holds while we do not find statistically significant results for the US and Scandinavian Ethical 

funds.  

We find that European and Scandinavian ethical funds have lower exposure to the regional 

market indices than their US counterparts. This outcome is noteworthy, as it shows that 

European and Scandinavian ethical funds invest outside their own regions while the US funds 

generally invest domestically. Therefore we can conclude that international diversification 

may help to explain the better performance of the European and Scandinavian ethical funds 

compared to the US ethical funds. A possible explanation for the low loadings towards the 

regional indices in Europe and Scandinavia could be that there are fewer ethical investment 

alternatives in these countries. The tradition for ethical investment is stronger in the US and 

therefore more US companies have a focus on being socially responsible. 

Another notable difference between the US, European and Scandinavian ethical funds is that 

European and Scandinavian ethical funds have much higher exposure to small stocks than big 

stocks whereas the US ethical funds have higher exposure to big stocks. We find that all three 

ethical portfolios have higher exposure to value stocks than growth stocks, and that the 

European portfolio is especially exposed to value stocks compared to ethical funds in the 

other regions analyzed. Further, the European ethical funds seem to apply momentum 

strategies, while the US and Scandinavian funds do not. 

Subsequently, we investigated the performance of ethical funds during the period from the 1st 

of September 2007 and till the 31st of December 2010 while the global financial crisis was 

affecting markets significantly. We find that US ethical funds perform worse than the market 

index during the period, while the European and the Scandinavian ethical funds perform 

better than the market index. We could observe a pattern as when returns became more 

volatile the European and Scandinavian ethical portfolio returns showed resilience, and their 

returns did not fell as much as the index. This is a result we expected since the European and 

the Scandinavian portfolios had a low exposure to the market index. However, these results 
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may also suggest that during financial crisis investors have a tendency to focus more on long-

term sustainable investments and therefore invest in ethical companies.  

During our investigations we were able to identify several trends. More pension money will 

be invested ethically, especially in Europe. In Europe, many countries have implemented 

legislations forcing pension systems to invest ethically and such legislations are being 

discussed in even more countries. Further, we believe ethical investing will become 

mainstream and more ethical investment products will be launched in the next couple of 

years. Increased media coverage, public demand and growing mistrust in traditional financial 

products will pave the way for ethical investments. Due to the financial crisis, the financial 

sector is now in a key position to influence a change towards sustainability and ethical 

investments.  

Despite a number of limitations, this paper has addressed an important topic and makes a 

contribution to the existing literature by investigating the most recent developments within the 

field. To summarize, ethical investment funds seem to have no clear disadvantage concerning 

their performance compared to the market index and investors do not have to expect a 

significantly lower performance due to restricted investment universe. Instead, investors 

investing in European ethical funds can expect a significant outperformance relative to the 

market index.  
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9. Appendix 

9.1 Appendix A 

9.1.1 List of ethical funds used in the analysis 
 
US Ethical Portfolio Intercept Ticker Size 
Calvert Aggressive Allocation Fund A 2005 CAAAX 69,34 
Calvert Aggressive Allocation Fund C 2005 CAACX 69,34 
Calvert Capital Accumulation A 1994 CCAFX 186,66 
Calvert Capital Accumulation B 1998 CWCBX 186,66 
Calvert Capital Accumulation C 1994 CCACX 186,66 
Calvert Conservative Allocation Fund A 2005 CCLAX 46,86 
Calvert Conservative Allocation Fund C 2005 CALCX 46,86 
Calvert Enhanced Equity Portfolio A 1998 CMIFX 83,3 
Calvert Enhanced Equity Portfolio B 1998 CDXBX 83,3 
Calvert Enhanced Equity Portfolio C 1998 CMICX 83,3 
Calvert Equity Portfolio A 1987 CSIEX 1686,85 
Calvert Equity Portfolio B 1998 CSEBX 1686,85 
Calvert Equity Portfolio C 1994 CSECX 1686,85 
Calvert Equity Portfolio I 1999 CEYIX 1686,85 
Calvert International Equity Fund A 1992 CWVGX 387,69 
Calvert International Equity Fund B 1998 CWVBX 387,69 
Calvert International Equity Fund C 1994 CWVCX 387,69 
Calvert International Equity Fund I 1999 CWVIX 387,69 
Calvert Large Cap Growth A 1994 CLGAX 675,68 
Calvert Large Cap Growth B 2000 CLGBX 675,68 
Calvert Large Cap Growth C 2000 CLGCX 675,68 
Calvert Large Cap Growth I 1994 CLCIX 675,68 
Calvert Moderate Allocation Fund A 2005 CMAAX 130,42 
Calvert Moderate Allocation Fund C 2005 CMACX 130,42 
Calvert Small Cap Value Fund A 2004 CCVAX 148,82 
Calvert Small Cap Value Fund C 2005 CSCCX 148,82 
Calvert Small Cap Value Fund I 2005 CSVIX 148,82 
Domini Social Equity -- Institutional 1996 DIEQX 737,37 
Domini Social Equity Fund -- Investor 1991 DSEFX 737,37 
Domini Social Equity Fund -- R 2003 DSFRX 737,37 
Green Century Equity 1991 GCEQX 54,83 
MMA Praxis International A 1999 MPIAX 83,41 
Neuberger Berman Socially Resp Inv 1994 NBSRX 1629,19 
Neuberger Berman Socially Resp Tr 1997 NBSTX 1629,19 
Parnassus Equity Income Fund 1992 PRBLX 3911,29 
Parnassus Fund 1984 PARNX 572,03 
Parnassus Mid-Cap Fund 2005 PARMX 45,73 
Parnassus Small-Cap Fund 2005 PARSX 755,09 
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Parnassus Workplace Fund 2005 PARWX 214,92 
Pax World Growth Fund - Individual Investor 1997 PXWGX 124,35 
Portfolio 21 1999 PORTX 425,15 
Sentinel Sustainable Core Opportunities Fund 1996 MYPVX 205,94 
Sentinel Sustainable Growth Opportunities Fund 1994 WAEGX 119,83 
TIAA-CREF Social Choice Eq Retire 2002 TRSCX 1024,3 
Total Return Utilities Fund 1995 FLRUX 25,79 
Walden Social Equity Fund 1999 WSEFX 91,08 
    
European Ethical Portfolio Inception ISIN Size 
Aberdeen Ethical World A Acc 1990 GB0006833718 302,61 
Aberdeen Ethical World A Inc 1999 GB0006833601 302,61 
AEGON Ethical Equity Fund 1989 GB0007452484 246,31 
Allianze Valeurs Durables 2002 FR0000017329 973,4 
Aviva Investors Sustainable Future Absolute 
Growth 2001 GB0030029515 62,19 
Aviva Investors Sustainable Future European 
Growth Fund 2001 GB0030029283 136,86 
Aviva Investors Sustainable Future Global 
Growth Fund 2001 GB0030029952 128,22 
Aviva Investors Sustainable Future Managed 
Fund 2001 GB0030030281 305,13 
Aviva Investors Sustainable Future UK Growth 
Fund 2001 GB0030028764 138,25 
Aviva Investors UK Ethical Equity Fund 1999 GB0006820889 231,11 
CIS Sustainable Leaders 1998 GB0001615102 311,17 
Ecclesiastical Amity European A 1999 GB0008446626 38,6 
Ecclesiastical Amity International A 1999 GB0008448663 117,9 
Ecclesiastical Amity UK A 1988 GB0009371310 64,2 
F&C Stewardship International I 2005 LU0234761939 71,6 
Family Charities Ethical Tr Inc 1982 GB0005782627 58,65 
Halifax Ethical C 2002 GB0031811622 177,5 
Henderson - Global Care Growth 1991 GB0005027221 225,92 
Henderson Global Care Managed A 2002 GB0031833402 199,91 
Henderson Global Care UK Income A 1995 GB0005027338 95,66 
Henderson Inds of the Future I Acc 1995 GB0007740045 105,22 
Jupiter Ecology Fund (Inc) 1988 GB0005812150 407,61 
Jupiter Environmental Income Fund 1988 GB0008337569 38,43 
KBC Eco Sustainable Euroland Acc 1992 BE0175718510 5,3 
Legal & General Ethical Trust 1999 GB0007642548 176,07 
Marlborough Ethical Retail 2005 GB00B0P61K94 6,94 
Premier Ethical 1986 GB0004080809 61,1 
Pru Ethical Trust A 1999 GB0006071558 19 
Real Life A Inc 1998 GB0030351067 1,58 
Scottish Widows Ethical 1987 GB0032200213 76,16 
SEB Ethical Fund Europe 1988 LU0030166333 18,5 
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Skandia European Equity A1 2004 IE0005264092 201,23 
Sovereign Ethical Inc 1989 GB0008317611 22,69 
St James's Place Ethical Inc 1999 GB0006126766 237,14 
Standard Life UK Ethical Inst 1998 GB0004333059 124,46 
Stewardship Growth Fund 1984 GB0030833981 573,21 
Stewardship incom Fund 1987 GB0030835580 287,41 
Stewardship international Fund 1987 GB0030833650 373,75 
    
Scandinavian Ethical Portfolio Intercept ISIN Size 
Delphi Europa 1997 NO0010039712 2106,07 
Delphi Vekst 1997 NO0010039704 258,4 
Delphi Norge 1994 NO0010039688 836,2 
Delphi Norden 1991 NO0010039670 1060,23 
Delphi Kombinasjon 1997 NO0010039696 743,52 
Storebrand spar 2040 1994 NO0008000924 52,5 
Storebrand spar 2030 1994 NO0008000916 38,3 
Storebrand spar 2020 1994 NO0008000908 55,8 
Storebrand Vekst 1992 NO0008000841 295,41 
Storebrand Verdi 1997 NO0008000999 2624,18 
Storebrand Pioner 1999 NO0010020944 14,9 
Storebrand Norge 1983 NO0008000783 880,8 
Storebrand Pensjonspar 1997 NO0008000965 125,8 
Storebrand Aktiv Allokering 2002 NO0010165145 251,79 
Storebrand Norde 1998 NO0008001922 102,7 
Storebrand Global 1997 NO0008000973 454,29 
Storebrand Barnespar 1997 NO0008000981 80,9 
Storebrand aksjespar 1981 NO0008000767 685,52 
Alfred Berg Humanfond 1999 NO0010032055 82,3 
Alfred Berg Norge Etisk 2002 NO0010138373 92,4 
DNB Nor Grønt Norden 1989 NO0010102866 410,2 
DNB Nor Miljøinvest 1989 NO0010102890 1479,62 
DNB NOR Global Etisk (IV) 2001 NO0010337520 64,9 
DEN Nor Global Etisk (V) 2001 NO0010337538 1036,42 
KLP Aksje Norden  1999 NO0010272396 2102,35 
KLP Aksje Norge  1999 NO0010272388 3989,16 
Banco Etisk Svergie Special 1999 SE0000709164 235,7 
Banco Svensk Miljø 1994 SE0000709099 185,9 
Banco Etisk Svergie 1987 SE0000709016 3267,21 
Banco Humanfonden 1990 SE0000708950 1603,11 
Banco Ideell miljø 1990 SE0000708984 305,3 
Aktie-Ansvar Svergie 1992 SE0000735789 1388,02 
Cicero SRI Svergie 2000 SE0000731135  34,5 
Swebank Robur Etica Mijø Svergie  1996 SE0000434094 2123,76 
Swebank Robur Etica Mijø Svergie Mega 2003 SE0000987216 2812,83 
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9.2 Appendix B 

9.2.1 Documents included on the CD 

US Market Folder  

- CAPM Residuals Us Market 
- Carhart Residuals US Market 
- Fama and French Residuals US Market 
- US Funds data Weighted, MSCI US Equity, SMB, HML, MOM Data 
- US Performance Measures 

European Market Folder  

- CAPM Residuals European Market 
- Carhart Residuals European Market 
- Fama and French Residuals European Market 
- European Funds data Weighted, MSCI Europe, SMB, HML, MOM Data 
- European Performance Measures 

Scandinavian Market Folder  

- CAPM Residuals Scandinavian Market 
- Carhart Residuals Scandinavian Market 
- Fama and French Residuals Scandinavian Market 
- Scandinavian Funds data, MSCI Europe, SMB, HML, MOM Data 
- Scandinavian Performance Measures 
- Swedish and Norwegian Funds Weighted 

Div Folder 

- Table from the Durbin Watson Test 
- List of all included funds 
- Risk-free Rates 
- SAS Input Data for all Markets 
- Regression Complete in SAS 
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