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Abstract:  
 
Over the recent years interest in responsible investing has increased. According to 
MSCI, Millennial investors are increasingly interested in environmental and social 
investments and are twice as likely to invest in these than investments that are not 
dedicated to solving these problems. Also, 8 out of 10 millennials prioritize ESG 
concerns over returns when considering investment opportunities.  
 
The aim of this thesis is to investigate whether investors face a trade-off between the 
responsibility and return when they invest with interest in only one or the other. In 
addition, the research asks whether it is more worth to invest in responsible funds, or 
can investors build their own portfolios and hence avoid the fund fees. The thesis uses 
Standard Portfolio Theory to build portfolios, and the stocks are selected within 
Swedish Large Cap companies. The first portfolio is built to maximize Sharpe ratio, 
that is the return-to-risk−ratio. Moreover, in line with an older study, the model is 
extended to include preference for a responsible portfolio. The responsible portfolio is 
called the Delta portfolio. Thus, the second portfolio is built by maximizing the 
portfolio’s ESG score to its risk. A third portfolio is built with similar fashion to how 
funds are often constructed. The portfolio includes only stocks with a minimum ESG 
score of 0.583 and then the stocks are picked by optimizing the Sharpe ratio. 
 
The results show that by building a portfolio that only aims to maximize the 
responsibility to risk ratio, the investor faces a decrease in risk but only a modest 
decrease in returns. Investors, who do not care about responsibility, but optimize 
Sharpe ratio of portfolio face a decrease in ESG score, but the score seemed to have 
been increasing since 2016. However, the increase in ESG score was associated with 
relatively lower returns. Thus, Sharpe portfolio faced a more severe trade-off than the 
responsible portfolio. Moreover, the ESG portfolio showed underperformance to the 
funds, in addition to lower ESG scores and higher risk. Delta portfolio was found to be 
less risky and having relatively similar returns to funds. In conclusion, the results of 
the study show that there is only a modest trade-off between responsibility and return 
for a responsible investor but a more severe for conventional one. The study also 
shows a negative relationship between ESG score and risk. Secondly, the results 
indicate that investors should not consider creating their own responsible portfolio by 
following the screening for stocks and then using Sharpe ratio optimization, but 
instead try maximizing the Delta ratio, or invest in a well rated ESG-fund.  
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Sammandrag: 
 
Under de senaste åren har intressen till hållbar och ansvariga investeringar ökat. 
Enligt MSCI, millenniegenerationen har blivit mer intresserade av miljön och sociala 
aspekter och investerar dubbelt så troligt i tillgångar som är tillägna att lösa problem 
inom dessa aspekter. Åtta av tio ”millennials” prioriterar ESG, vilket står för miljö, 
samhälle/social och bolagsstyrning, ärenden över avkastning när de överväger deras 
investeringsmöjligheter.  
 
Syftet med detta arbete är att studera om investerarna möter byte mellan ansvarighet 
och avkastning när de investerar med intresse i bara en eller den andra. Dessutom 
frågar arbetet om det är mer värt att investera i ansvariga fonder eller bygga sin egen 
ansvariga portfölj och slippa betala fondavgifter. Avhandlingen använder Standard 
Portfölj Teori för att bygga portföljerna, och aktierna är valda inom svenska large cap 
företag. Första portföljen är byggd med Sharpe kvoten som den objektiva funktionen, 
det vill säga, den maximerar avkastning i förhållande till risk. I linje med en tidigare 
studie, modellen är utvidgad att inkludera preferens för ansvarighet. Andra 
portföljen är byggd så att den maximerar portföljens ESG score-till-risk−kvoten. Den 
tredje portföljen är byggd på liknande sätt som ansvariga fonder. ESG-portföljen är 
annars byggd på samma sätt som Sharpe-portföljen, men den är begränsad att 
innehålla aktier endast från företag med en ESG score på minst 0.583.  
 
Resultaten visar att om en portfölj syftar till att maximera ansvarighet till risk, så 
minskar portföljrisken, medan avkastningen sjunker bara beskedligt. Investerare 
som bryr sig inte om ansvarighet men bara avkastning och risk möter en lägre ESG 
score i sin portfölj. Däremot har ESG scoren för Sharpe portföljen blivit högre sedan 
2016, men samtidigt var avkastningen relativt lägre då. Dessutom visade sig ESG 
portföljen underprestera fonderna, med högre risk och lägre avkastning samt ESG 
score. Delta portföljen visades ha mindre risk och den hade även liknande avkastning 
som fonderna. Därefter visar resultaten att det finns ett blygsam byte mellan 
ansvarighet och avkastning för ansvariga investerare, medan bytet är större för 
konventionella investerare. Dessutom hittades en negativ relation mellan 
ansvarighet och risk. Därtill, indikerar resultaten att investerare inte borde bygga en 
egen ESG portfölj genom att först välja aktier med hög ESG score och sen optimera 
genom att maximera Sharpe kvoten, utan de borde hellre bygga en Delta portfölj, 
eller investera i en ESG-fond. 
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1 INTRODUCTION 

1.1 Backgroud 

In the 20th century ethical and environmental issues are increasingly affecting the 

decision-making of investors. Environmental, Social and Governance (ESG) impacts 

are being pursued by companies and fund managers not only to attract investors, but to 

meet the guidelines and recommendation of international corporate social 

responsibility (ICSR) reporting. European Commission (n.d.) defines CSR as the “the 

responsibility of enterprises for their impact on society— “. This includes the awareness 

of both negative and positive impacts that the company has on the society.  

Especially younger generations are interested in impacts that companies have on its 

surroundings. In fact, a global study by deVereGroup, showed that 8 out of 10 

millennials were prioritizing ESG concerns over returns when considering investment 

opportunities (Investment News, 2020). Moreover, a study by Morgan Stanley’s 

institute (2019b) found that 85 percent of all investors are interested in responsibility 

of their investments and the corresponding percentage is 95 percent for only 

millennials.  

 

The urgency of climate change, recognition of wealth equalities, and increasing 

discussion within diversity has certainly affected the growing interest towards 

responsibility of investments. The increased interest in ESG investing has also been 

made possible by a massive wealth transfer from earlier generations to newer ones. In 

fact, 87 percent of the high-net-worth millennials reported to go through companies 

CSR report before making the investment decision (YahooFianance, 2020). Millennials 

seek for investments that are forward-looking and thus, it is crucial for companies to 

incorporate ESG factors in their businesses. Driven by millennials interest in 

responsible investing, also institutional investors, such as pension funds, should be 

expected to follow over the years.  

 

Another reason for investing in responsible assets is the lower volatility within them. A 

broad study by Morgan Stanley (2019c) showed a consistent 20 percent lower downside 

deviation for sustainable funds compared to the traditional ones. In fact, as COVID-19 

affected the financial markets more forcefully than any previous pandemics, the 

responsible investments did not face as large damages as the conventional ones (Baker, 

et al., 2020). In line with Baker, et al. (2020), a global financial firm UBS (2020) found 

in a study that funds which had higher ESG scores, succeeded better in the market 
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downturn than funds with lower scores. This could be a sign of investors ignoring the 

cash flows of responsible investments as they did not withdraw their money from those 

assets as rapidly as what is seen with conventional assets in the study. Moreover, the 

pandemic showed the importance of human capital and good company conduct. The 

continuity of business, motivation on employees, protection of existing markets and 

emergency handling are examples of matters that all companies face (UBS, 2020). The 

movement for racial justice in the U.S. has also increased the focus on social issues, 

which has according to Morningstar’s report (2020) likely played a part in increasing 

interest in responsible investments globally.  

 

The pursuing of high scores raises some issues. As fund managers are aware of 

investors’ willingness to look past the returns in order to have their money in 

sustainable assets, Boslego (2020) argues that fund managers may use ESG factors as 

an excuse for bad performance of their funds. Another thing is, that the managers may 

charge higher fees due to the fund’s specification in sustainable assets while 

underperforming their benchmarks. In addition, the concept of ESG includes many 

issues and the focus changes continuously. For instance, in the past the focus was much 

on screening for not having tobacco and gun industry companies in one’s portfolio. 

Then, the shift focused on the environmental issues and climate change, and nowadays 

the focus is much on social issues, like race and diversity (Boslego, 2020). 

 

The literature within responsible investments finds evidence both on over- and 

underperformance of ESG rated company stocks to indices. The articles within the field 

speculate about high returns over the long-term, implying that the financial over-

performance is likely to be seen increasing in a longer horizon. Not so long ago, it was 

not unusual that investors faced some level of trade-off between responsibility and 

return of investments. “The myth that sustainable investing requires a financial trade-

off has been surprisingly sticky, despite research demonstrating that companies with 

strong social or environmental practices outperform their peers on a variety of 

measures,” says Head of Global Sustainable Finance at Morgan Stanley, Matthew 

Slovik (Morgan Stanley, 2019c). However, it seems that this myth of a trade-off is no 

longer present as sustainable funds attract growing number of investments and they 

have been yielding relatively good returns for investors (Stevens, 2020). In addition, 

according to a Morgan Stanley’s study (2019c), no difference between traditional, and 

ESG-focused funds and ETF’s could be found that would have been statistically 

significant, implying that there is no such trade-off. Thus, also investors that care 
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greatly for the returns could make good profit by investing in sustainable assets. In 

contrast, Boslego (2020) argues, that instead of picking companies with high ESG 

scores, it could be profitable to pick companies with bad ESG scores, since those have 

higher growth potential. Thus, he argues that those companies that already have high 

scores, are not going to perform well in long-term, since they have already reached the 

full potential. 

 

This study aims to compare investments that are made based on responsibility factors 

to those that are made conventionally, that is, with focus on risk-return trade-off. This 

is done by building portfolios that represent two extreme investor preferences. First, a 

Delta-portfolio is built by seeking the maximum ESG score relative to the risk of the 

portfolio, that is Delta ratio. Second, a mean-variance portfolio, Sharpe-portfolio, is 

built by seeking maximum return-to-risk ratio, also known as Sharpe ratio. Then, a 

third portfolio is built by optimizing Sharpe ratio, but with the stocks being picked 

within companies that have a relatively good ESG score. Multiple performance 

indicators are used to compare the portfolios, not only with each other, but also with 

the market. This is done to see whether the responsible investments can make financial 

returns as a by-product. Moreover, we will find out how responsible will the Sharpe-

portfolio be. Thus, the study aims to find out whether there is some trade-off between 

return and responsibility. The stocks are selected from large cap Nasdaq Stockholm.  

 

When investing in funds, the investor invests into diversified portfolios, and for 

exchange pays a fee for the fund manager for managing the fund. Thus, someone else 

picks the stocks and trade them to gain returns. Even passively managed funds have 

diverse fees, so an investor nearly always must pay something for delegating the task. 

But is it worth investing in a fund, if you can make same profits by investing in an 

optimal portfolio created yourself and get value in terms of responsibility preferences? 

Is it worth paying the fees for someone for the job that is easily done by choosing the 

theoretically optimal portfolio? To examine this question, after constructing the ESG 

portfolios, those are compared with selected set of sustainable funds. This is done to 

find out whether the self-built funds over- or underperform the available funds to see if 

the returns and ESG scores differ and to what extent. 
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1.2 Research question 

This study contributes to the other studies by comparing optimal portfolios that are 

built by different investor preferences. The previous studies have simply asked if it is 

possible to make profits by responsible investing and how large? Many previous studies 

use factor models and capital asset pricing model to forecast the profitability. Here, the 

focus is not on the profitability, but the comparison between a portfolio that has a focus 

on maximizing the return-to-risk ratio, with a portfolio that’s primary object is to invest 

by maximizing sustainability-to-risk ratio. This paper extends the Markowitz’ Portfolio 

selection model to include a social responsibility measure in the process of making an 

investment decision. The aim is to find optimal portfolios for both a conventional 

investor, and for a responsible investor. The portfolios are compared to see what the 

trade-off is between receiving a good return and high ESG scores or is there any such 

trade-off. 

 

The second part of the study focuses on asking whether investors pay for responsible 

fund managers for nothing. The funds should generate higher profits than the portfolio 

to make it profitable to put money in the fund. If an investor can make a superior 

portfolio by constructing a portfolio of ESG-rated stocks by using a simple asset 

selection strategy, one would not find it profitable to invest in a fund and face the fees 

but instead construct a portfolio by themself.  

 

The study uses a well-known textbook method to create portfolios. The method that is 

used is based on Standard Portfolio Theory, and for optimization I am using an 

extended Markowitz’s mean-variance model. This model is used in line with Stein and 

Contreras-Pacheco (2018), as it is easy to manage by retail investors and does not 

require complicated analysis. The model is used in priori fashion to find single optimal 

portfolios for the given set of preferences. 

 

1.3 Limitations 

 

This study uses data from between 2010 and 2018, during which interest in responsible 

investing has grown remarkably (Morgan Stanley’s institute, 2019b). As the interest is 

still growing and more opportunities are rising, the results of this study are not likely to 

be linkable to the later periods. The phase of the change is fast, and the global 
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pandemic has affected the field. Thus, this study can only examine the past trend. The 

study is limited to Swedish stocks; hence the study does not cover global markets. 

 

1.4 Outine of the study 

The study begins with an overview on ESG investing.  Chapter 2 will hence explain what 

it in practice is, and how it has developed during the recent years. Moreover, the 

Standard Portfolio Theory is presented, as it is essential to understand the optimizations 

that are done to answer the research questions. The chapter help the reader to 

understand the concepts and motivates why certain methods are used. The 3d chapter 

discusses previous literature within ESG investing. The previous studies give an overview 

on what have been already studied, and how ESG related investments have found to 

perform in the past. It also presents several methods to research the topic, one of which 

is also used in this study. 

Chapter 4 presents the data that is used in the study. It also provides explanations on the 

ESG factors and how they are calculated by Thomson Reuters. Moreover, the chapter 

includes descriptive statistics on relevant factors that are used in the analysis. Chapter 5 

explains the method and calculations required for the analysis. Even more precise 

explanation on the calculations can be found in Appendix 4. Chapter 6 presents the 

results both visually, using time series graphs, and verbally. Discussion, in chapter 7, 

analyses the results in more detail. The findings are discussed more closely to be able to 

finally summarize the study in chapter 8 and conclude what is found in relation to the 

research questions. 



6 
 

2 THEORETICAL FRAMEWORK 

 

This chapter will provide background first for ESG investing and then for the theory 

behind portfolio optimization. The concept must be presented in an early stage to make 

the reasoning for the paper clear. Moreover, this chapter helps the reader to 

understand the data used in the study.  

 

2.1 ESG Investing 

Ethical and responsible investing is not a new phenomenon although the interest in it 

has increased. In fact, already in the 18th century some religious groups had outlined 

which type of investments were allowed for its followers (Schroders, 2016). In 2005, the 

term ESG was first brought up in a report called “Who Cares Wins”. The report was 

initiated by a UN secretary, Kofi Annan, who approached major financial companies to 

join an initiative which purpose was to incorporate ESG factors into capital markets 

globally. In addition, UNEP released a report that proofed the relevance of ESG in 

financial valuations. These reports were the beginning for the term ESG and its 

integration into investment and company assessments (Kell, 2018). 

The letter combination ESG refers to environmental, social and governance 

components. The term is often used interchangeably with sustainable, responsible, or 

ethical investing. However, the terms are not synonyms and should be kept different. 

For instance, socially responsible investing (SRI) is based on negative screening, 

meaning that it is often performed by not investing in unethical industries, such as 

tobacco or firearm. An ethical investor chooses only companies that are not engaged in 

controversial activities, such as child labour. On the contrary, Kell (2018) states that 

“ESG investing is based on the assumption that ESG factors have financial relevance”. 

ESG is an important term especially for the companies, as companies are ranked 

according to their practices within ESG issues. Thus, for companies it means applying 

analysis of ESG related issues in decision-making and practices.  

 

Environmental issues are related to impacts that the global production and distribution 

have on the environment. Consumers’, producers’, and distributors’ choices all have an 

impact on the environment. Waste, pollution, and deforestation are only few examples 

of the impacts. Environmental issues can be integrated, e.g., by tracking a company’s 

carbon footprint and considering policies on pollution.  
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The social matters refer to impacts that the company has on the community. A 

company may promote diversity or other social aspects to improve the social 

environment. The social aspect means that the company not only helps the society, but 

also promotes welfare of its employees (FTSE Russell, 2019).  

 

The governance matters mean ensuring robust rules and practices. Especially 

developing countries struggle with corruption and unreliable governance. Promoting 

business ethics, tax transparency, and fighting corruption and instability are examples 

on how a company is contributing to the governance aspect. ESG matters are further 

divided into smaller sub-categories, which can be seen in the figure below, and are 

more closely discussed in chapter 4.  

 

 

Figure 1 ESG categories (FTSE Russell, 2019) 

 

ESG investing have been growing and investors have started to include these factors into 

their financial analysis. According to a study by MSCI (2019) this is due to new risk 

factors including environmental risks, privacy risks, demographic shifts among other 

risks that were not considered previously. In 2020, the value of assets that apply data on 

ESG factors to make investment decisions, was over 40 trillion dollars - that is three 

times more than what it was in 2016 (Baker, 2020). As the market for ESG-related assets 

has increased, so has the investment strategies for them. In fact, Morningstar launched 

close to 400 strategies for ESG-investments in 2020, when the corresponding number 

was around 160 in 2019 (Baker, 2020). Another reason for growing interest in ESG 
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investments is curiosity as investors demand more information on their investments. 

Millennial investors are increasingly interested in environmental and social investments 

and are twice as likely to invest in these than investments that are not dedicated to 

solving these problems, according to MSCI (2019). 

2.2 Corporate Social Responsibility  

“Finnish enterprises have every potential to be among the world’s leaders in corporate 

social responsibility issues”, according to Ministry of Economic Affairs and Employment 

of Finland (TEM). This is based on Finnish democratic society, legislation to protect 

health, occupation and labour rights, and environmental legislation. The situation in 

Sweden is quite similar and Sweden has a long history of active CSR work (Swedish 

Institute, 2013). Corporate Social Responsibility (CSR) is closely related to responsible 

investing and ESG. European Commission defines it as “the responsibility of enterprises 

for their impact on society”. Due to importance of the issue EU has set a guideline for 

mandatory actions in order to promote not only CSR, but also the UN 2030 agenda for 

sustainable development. In addition to the mandatory actions, EU has also introduced 

voluntary efforts for companies to promote CSR. By following the law and integrating 

ESG concerns in their actions, companies can become socially responsible. 

2.3 Standard Portfolio Theory 

Investors have struggled with one question for as long as there has been capital 

markets: How to allocate the resources? The process of finding an investment portfolio 

is called asset allocation and there are multiple ways to perform the task. One of the 

most well-known methods to allocate assets is mean-variance optimization. 

Mean-variance optimization relies on Harry Markowitz’s work “Portfolio selection” that 

was published back in 1952. Despite the old age of publication, it is still widely used in 

finance as a base for optimization. It is based on trade-off between the risk and return 

of an investment. According to Markowitz’s model an investor should not only consider 

individual variances but the overall portfolio variance to determine the risk level of the 

investment. Similarly, the returns should be considered on portfolio level, instead of 

individual asset level. Markowitz showed that by holding asset with low correlation 

between them will result in better risk-return ratio than if one would only hold only one 

asset, or multiple assets that have a high correlation.  

 

Investing in different assets to lower the risk is called diversification. If an investor 

manages to diversify the portfolio perfectly, the investment-specific risk, unsystematic 
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risk, can be drawn to zero. However, assets also are exposed to the market risk, that is 

the risk that concerns all markets globally. This simply means, that all assets are in 

some sense correlated as they are all in correlation to the worldwide markets. To 

illustrate this, figure 2 reflects a situation where assets have no correlation, and all risk 

is investment specific. When the number of assets n increases, the risk of the portfolio 

disappears. As the assets have no correlation, and there is no market risk, the 

diversification yields a portfolio of zero risk, when the number of assets is large enough.  

 

 

Figure 2  All risk is unsystematic. 

Figure 3 shows a more realistic situation where the portfolio is exposed to some 

systematic risk, also known as market risk. Hence, even if more assets are added (n 

increases) and firm-specific risk is reduced, the systematic risk remains. 

 

 

Figure 3 There exists systematic risk.  
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2.3.1 Diversification mathematically  

Let us look at the diversification more closely, to understand how it helps in decreasing 

the risk. To illustrate a simple example where increasing number of assets lowers the 

risk, consider portfolio variance formula and an investment strategy with equal 

weights. With ten risky assets the portfolio would consist 10 percentage of each asset. 

More generally, the weights in an equally weighted portfolio are wi=1/n. In this case the 

portfolio variance formula becomes  

  

𝜎𝑝
2 =  

1

𝑛
∑

1

𝑛
𝜎𝑖

2𝑛
𝑖=1 +  ∑ ∑

1

𝑛2
𝑛
𝑖=1

𝑛
𝑗=1 𝜎𝑖𝑗      (1) 

 

which can be express in form 

 

𝜎𝑝
2 =

1

𝑛
�̅�2  +  

𝑛 − 1

𝑛
𝜎𝑖𝑗̅̅̅̅          (2) 

 

(Bodie, Kane, and Marcus. 2018, s.227) 

 

The left-hand side of the formula presents the unsystematic risk (investment specific 

risk) and the right-hand side is the systematic risk (market risk). Looking at the 

formula shows that if the average covariance 𝜎𝑖𝑗̅̅̅̅   of the assets is zero, the systematic 

risk becomes zero as well. Moreover, as n increases, the term 1/n decreases implying a 

lower unsystematic risk. This indicates that the less correlated the assets are the more a 

portfolio can benefit from diversification. The variance of the portfolio gets smaller the 

more assets are added. Since economywide risk factors impact all assets, let us assume 

that the correlation is not zero. Thus, as the number of assets increases, the systematic 

risk approaches the average covariance. The left-hand side can still be diversified by 

increasing n, but the systematic risk remains. To conclude, this is the idea behind 

diversification: increasing the number of assets will lower the correlation between 

assets and hence reduce the risk of the portfolio.  
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2.3.2 Portfolio allocation  

The area inside the parabola shows all the possible portfolios that can be formed by 

varying the portions invested in each asset. The x-axis shows the risk, standard deviation, 

of the portfolio, and y-axis presents the portfolio returns. It depends on the risk 

preferences which set of assets will the investor choose. The more risk averse an investor 

is, the further left will he end up in the parabola.  

 

Figure 4 Efficient frontier 

 

The multi-asset portfolio return, and risk are calculated using the following formulas:  

𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑟𝑒𝑡𝑢𝑟𝑛 = 𝑅𝑝 = ∑ 𝑤𝑖𝑅𝑖
𝑁
𝑖=1        (3) 

𝑃𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑣𝑎𝑟𝑖𝑎𝑛𝑐𝑒 = 𝜎𝑝
2  = ∑ ∑ 𝑤𝑖𝑤𝑗𝜌𝑖,𝑗𝜎𝑖𝜎𝑗

𝑁
𝑗=1

𝑁
𝑖=1     (4) 

 

where wi is the weight of asset i in the portfolio. 𝜌𝑖,𝑗 is the correlation between assets i 

and j, and 𝜎𝑖 is the standard deviation of asset i. 𝜌𝑖,𝑗𝜎𝑖𝜎𝑗 is the covariance of the assets 

and can be shortened to 𝜎𝑖𝑗.  

 

Markowitz’s theory relies on multiple assumptions on consumer’s behaviour and has 

been criticised due to various reasons. The theory assumes that markets are efficient, 

indicating that the future stock prices cannot be forecasted, and technical or 

fundamental analysis cannot be used to predict price movements. New information is 
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absorbed by the markets quickly and perfectly. Finally, investors are assumed to base 

their decision on expected return, variance, standard deviation, and the information 

available of the variables is assumed to be free and correct. 

 

2.4 Capital Asset Pricing Model 

Markowitz’s portfolio theory has been developed further by many authors since it was 

published. Capital asset pricing model (CAPM) by Sharpe (1966), Litner (1965) and 

Mossin (1966) is a mathematical model, that presents the relationship between the 

systematic risk and return of an asset. According to CAPM the return of an investment 

is determined by the risk and return on the market, and thus on how sensitive the 

investment is for market movements. The model assumes that investors only invest in 

portfolios that lie on the efficient frontier, that can be constructed for given set of 

assets. 

 

As previously stated, an investor either maximizes the expected return with a given level 

of risk or minimizes the risk with a given level of return. The investors problem is to 

choose the weights for his portfolio to construct a portfolio corresponding to investors 

preferences on risk and return. The willingness for risk-taking is different between 

investors, hence the portfolio weights will be different for a risk-averse and risk-seeking 

investor. According to CAPM, if all investors have the same inputs, same risk-free rate 

and they optimize their portfolios by calculating expected returns and covariance matrix 

according to Markowitz’s lessons, they will end up holding the same portfolio. In graph 

3, this portfolio is the red dot, tangency portfolio.  
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Figure 5 Efficient frontier with a Tangency portfolio 

 

In figure 5,  the upper part of the parabola is the efficient frontier while those portfolios 

lying on the lower part of the parabola starting from MVP point are not optimal in any 

way as the investor could always choose a portfolio with higher return with same risk. 

Point MVP presents the minimum-variance optimal portfolio which is the point where 

no risk-free asset is considered, and the investor minimizes the risk (Fama and French, 

2004).  If the portfolio contains a risk-free asset (rf), then the efficient frontier is a 

straight line starting from point rf. This line is called security market line (SML). If an 

investor chooses to invest only in risk-free assets, then he would end up in point rf and 

have a return of risk-free rate with zero risk. The further the investor goes along SML 

from point rf, the more he invests in risky assets. SML can be expressed mathematically 

as  

 

𝐸(𝑅𝑃)  =  𝑟𝑓  +  
𝐸(𝑅𝑖−𝑟𝑓) 

𝜎𝑖,𝑡
𝜎𝑃      (5) 

 

The investor will have expected return rf if he only invests in risk-free asset. The part 

E(R-rf)/ 𝜎𝑖,𝑡 is the return that the investor demands for taking extra risk. The tangency 

portfolio offers the best combination of risk and return, this is the mean-variance 

portfolio. This is also the point where investors get highest return related to risk, that is 

where the Sharpe ratio is the highest. Hence, the optimization is done, by maximising 

the slope of SML. This method of optimization is called mean-variance optimization, as 

the objective is to maximize the mean return in relation to the variance of the portfolio.   

SML 
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2.5 Value-weighted market portfolios  

Value-weighted portfolio is calculated based on the capitalization of risky-assets. Since 

the weights are determined by outstanding shares and the current price the weights 

would change when the price of a stock increases. The value-weighted portfolio of all 

stocks available on the market is the market portfolio. That implies that market 

indices containing all stocks in markets are weighted based on their market 

capitalization. To build capitalization-weighted portfolio, the weights are calculated by 

dividing the individual company’s market value by the value of all companies on 

included in the portfolio. Each asset is purchased in the corresponding weights. Hence, 

if a company’s capitalization is 10 percent of all companies in the market, then 10 

percent of the portfolio is invested in that company. If the markets are efficient and the 

returns can be fully explained by capital asset pricing beta, then the mean-variance 

portfolio will be same as capital-weighted portfolio (Fama and French, 2004).  

However, studies show that the mean-variance optimization dominate value-weighted 

portfolios. Choueifaty (2010) found in his research that the value-weighted market 

portfolio performed worst of a set of equal-weighted portfolio, anti-benchmark 

portfolio and mean-variance portfolios. He found that the value-weighted portfolio has 

historically underperformed other systematic portfolios in the US, and that the market 

portfolio has been inefficient at least from the 1960’s and in the Eurozone at least 

between 1992 and 2008. This indicates that the two optimization methods do not lead 

to same portfolios. 

 

In line with Stein and Contreras-Pacheco (2018), I am going to use mean-variance 

optimization. It is simple to apply in practice and do not require complicated 

calculations. The model has shown overperformance to value-weighted investing and 

would be hence optimal. Value-weighting also requires finding daily data on market 

value of the companies, which requires more work from a retail investor than collecting 

data on stock prices.  

 

2.6 Utility and Risk Tolerance 

Investors face different kind of risk tolerances and are typically classified in three types. 

Risk-averse investors do not tolerate any kind of risk and always chooses the opportunity 

with lowest risk. Risk-neutral investors have a neutral tolerance for risk and risk-loving 
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investors are prepared to take more risk to get higher returns. Risk-averse investors have 

a quadratic utility, and the utility will thus be always concave.  

Standard portfolio theory assumes investors to be risk averse. This requires a set of 

assumptions to be filled: 

𝑈𝜇 =
𝜕𝑉(𝜇,𝜎)

𝜕𝜇
> 0      (6) 

𝑈𝜎 =
𝜕𝑉(𝜇,𝜎)

𝜕𝜎
< 0      (7) 

The first equation implies that the investor’s utility increases with higher returns, and 

the second equation implies that the utility decreases with higher risk.  

According to Baz and Guo (2017), if there is a risk-free asset (r) and the weights are 

denoted as x, the utility maximisation problem for optimal risky asset is  

𝑚𝑎𝑥 𝑟 + 𝑥(𝜇 − 𝑟) −
1

2
𝜆𝜎2𝑥2     (8) 

for which the first order condition is 

𝜇 − 𝑟 − 𝜆𝜎2𝑥 = 0      (9) 

Which leads to solution  

𝑥 =
𝜇−𝑟

𝜆𝜎2        (10) 

Note that this can also be expressed as  

𝑥 =
𝑠

𝜆𝜎
        (11) 

where s stands for Sharpe ratio, (𝜇 − 𝑟)/𝜎. 

In case of multiperiod portfolio optimization, the constant relative risk aversion (CRRA) 

is often preferred. CRRA is expressed as 

𝑈 =  
1

1−𝛾
𝑊1−𝛾       (12) 

Where 𝛾 measures the constant relative risk aversion. With CRRA the utility function 

does not depend on investor’s wealth so it will lead to same optimal portfolio for all 
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investors with same risk aversion (Baz and Guo, 2017). When prices are lognormal and 

the portfolio is rebalanced continuously, the optimization will lead to MVO solutions. 

With these conditions, the optimal allocation to risky assets is found when we solve  

𝑚𝑎𝑥 𝑟 + 𝑥(𝜇 − 𝑟) −
1

2
𝛾𝜎2𝑥2    (13) 

(Baz and Guo, 2017). 

Note that this is the same than the one with quadratic utility. According to Baz and Guo 

(2017) using 
1

2
 in the quadratic utility function allows for a cleaner solution and it allows 

λ to coincidence with γ (among other risk aversion coefficients) when the previously 

mentioned terms are filled. 

To extend this utility maximisation problem an additional factor for ESG scores is added 

to the model. This is done by introducing 𝜃, which is the ESG score of the portfolio. There 

will be to equations to solve:  

𝑚𝑎𝑥 𝑟 + 𝑥(𝜇 − 𝑟) −
1

2
𝜆𝜎2𝑥2     (14a) 

𝑚𝑎𝑥 𝑥𝜃 −
1

2
𝜆𝜎2𝑥2       (14b) 

The first aims to maximize the return-to-risk, and the second one responsibility-to-risk.  
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3 LITERATURE REVIEW 

The literature review presents previous studies around ESG investing and portfolio 

optimization. It will give the reader an overview of what has previously been discovered 

and give guidelines to the methodology of this study. 

3.1 Stein and Contreras-Pacheco: A study on mean-variance optimization 

Stein and Contreras-Pacheco (2018) studied self-constructed optimal portfolios 

globally to compare them with actively managed equity mutual funds and index funds. 

They motivated the use of Mean-Variance Optimizing (MVO) due to its simplicity and 

hence applicability on retail investors. They stated that as the equity funds have 

relatively high fees and tend to underperform their benchmark, whereas the index 

funds only perform equally to its benchmark, it would not be optimal for retail 

investors to buy either of them but to build a portfolio by using MVO. 

 

The MV optimization was done for a ten-year-period by maximizing the Sharpe ratio, 

but the authors noted that the optimization could be done using other methods as well, 

such as Sortino ratio. They used historical monthly data from 5 years to estimate the 

expected returns and covariance-variance matrixes and set a constraint that did not 

allow short-selling. In their study, the portfolios were rebalanced annually, semi-

annually, quarterly, and monthly. If there was no available data for 5 years back when 

rebalancing was done, the stock was not included in the optimization process. 

 

After building the portfolios and rebalancing them, the results showed that the MVO 

portfolio had higher returns than the indices that they were compared against to, and 

the authors found that the outperformance of the MVO portfolios was stable cross the 

data. What was surprising, Stein and Contreras-Pacheco found that the more 

frequently rebalanced portfolios did not do any better compared to annually rebalanced 

ones, leading to avoidance of unnecessary rebalancing associated with trading costs.  
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3.2 Gasser, Rammerstorfer and Weinmayer: A study on optimal portfolio 
construction with ESG rated stocks 

Many extensions to Markowitz’s portfolio selection exist, where responsibility factors are 

incorporated in the analysis of portfolio selection. Gasser, Rammerstorfer and 

Weinmayer (2017) added social responsibility scores to the investment decision making 

process. They used 6231 international stocks and noted that this was the main difference 

to most studies that use funds instead of stocks in their analysis. The overall ESG scores 

where collected from Thomson Reuters Asset4 as the authors claim it is unbiased and 

independent measure which gives comparable scores and allows reproducible analysis 

of assets. They used Thomson Reuters Equity Global Index to collect data on 9253 stocks 

and added the ESG rated stocks from Asset4 to the data. The stocks that did not have any 

score were assigned to have score of 0. The daily historical stock prices and ESG time 

series data was collected from Thomson Reuters DataStream.  

The model was set up as follows: 

Max 𝛼𝜇 +  𝛾𝜃 − 𝛽𝜎2 

Where 𝛼 measures the return preference of investor and 𝛽 measures investor’s risk 

aversion. 𝜇 is the average return of daily stock returns. 𝛾 measures the social 

responsibility preference of social responsibility rating 𝜃. The overall responsibility score 

of the portfolio was denoted as  

𝜃P = ∑ 𝜃𝑖𝑤𝑖
𝑁
𝐼=1  

thus, the portfolio responsibility score is sum of stock weights times their individual 

social responsibility score. They used standard Markowitz’s portfolio selection model 

(presented earlier in this study) to calculate the return and risk of the portfolio. 

The authors assumed that each investor is willing to give up some amount of return to 

get higher level of social responsibility, although they did not make assumptions on how 

a higher score affects the returns. Thus, a higher score may have as well been associated 

with higher returns. They restricted the weights to equal 1, thus they did not allow short 

selling. The objective function became a Lagrange function given by equation 

Max 𝛬: 𝛼𝜇 +  𝛾𝜃 − 𝛽𝜎 +  ℒ (1 − ∑ 𝑤𝑖
𝑁
𝑖=1  ). 
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Then, they took the first order conditions with a given set of preference parameters, 

which resulted in single optimal portfolio. They also did the same without having known 

preferences of investor, using three preference possibilities, resulting in three differently 

built optimal portfolios: minimum-variance portfolio (𝛼 = 0, 𝛾 = 0, 𝛽 =1), mean-

variance optimized portfolio (𝛼 = 1, 𝛾 = 0, 𝛽 =1), and a socially responsible optimized 

portfolio(𝛼 = 0, 𝛾 = 1, 𝛽 =1). The three portfolios were built using random-draw 

procedure, where 50 stocks were randomly picked out of all stocks for portfolio 

construction. The minimum-variance portfolio was used as lower-boundary and 

maximum return portfolio was used as upper-boundary to build 100 additional 

portfolios in between, to build the efficient frontier for a conventional (mean-variance 

optimizing) investor. The authors then added the risk-free asset and calculated the 

Sharpe ratio for the single-best portfolio.  

The same procedure was followed to build an efficient frontier for a socially responsible 

investor. The lower-boundary was again minimum-variance portfolio but now the 

maximum ESG portfolio was the upper-boundary. This means, that the efficient frontier 

was built by stepwise increasing ESG scores, while minimizing the risk of each resulting 

portfolio. Then, they calculated the Delta ratio δ in similar way to Sharpe ratio, except 

here the return was replaced by ESG scores. This was done to find a single-best portfolio 

with maximum Delta ratio. Then they simulated the optimization process 20,000 times 

by randomly picking 50 stocks each round. This was conducted on a pool of all stocks in 

the data set and SRI pool, containing only ESG rated stocks. Finally, they defined two 

portfolios, one representing the Sharpe ratio maximizing portfolio and one maximizing 

Delta ratio. 

The results showed that a socially responsible investor faced statistically significant 

decrease in expected returns, but it was combined with statistically significant decrease 

in risk exposure as well. The authors found that it is, however, possible to obtain optimal 

portfolio that is socially responsible, if all other assets are excluded from the optimization 

process. They found that by doing this and then applying mean variance optimizing, the 

Sharpe Ratio did not decrease for the optimal portfolio. They note that most socially 

responsible investment funds are constructed in this way and thus they do not 

necessarily underperform the non-screened funds.  
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3.3 Limkriangkrai, Koh and Durand: A study on ESG factors on stock 
performance 

Limkriangkrai, Koh and Durand (2017) conducted a study to investigate the effects of 

environmental, social and governance aspects independently in the Australian stock 

market. They chose to investigate them separately as they claim firms may not engages 

in them evenly, but perhaps only focuses on one of them. They used a special rating for 

ESG factors that ranges from zero to five, zero being the lowest possible rating and five 

being the highest. The study used Fama-French -Carhart model (FFC) to investigate the 

effects of ESG components. To create the model, the authors created two portfolios; one 

with low ESG rating which they refer to as low-score portfolio and one with high ratings, 

high-score portfolio. Then they regressed the difference in the returns of the two 

portfolios on FFC-model.  

When comparing only the monthly average returns, the results showed that stocks with 

higher environmental and social ratings generated higher monthly returns than the low-

score portfolio. High environmental component score was found to increase average 

monthly return by the highest percentage 1.63% as high social score increased the 

monthly average returns approximately by 0.62%. On the other hand, the effect of higher 

governance component was found to be negative by decreasing the monthly average 

return approximately by 0.87%. However, after the results were adjusted for FFC-risk 

factors the authors could not find significant abnormal returns on the portfolios with 

higher ratings. The authors concluded that companies that are engaged in ESG activities 

are likely to underperform corresponding non-ESG engages companies.  

3.4 Durán-Santomil, et al.: A study on how sustainability scores affect 
fund returns 

Durán-Santomil, et al. (2019) studied the effects of sustainability scores on fund 

performance. Their null hypothesis was that investors who invest in funds with higher 

ESG scores tend to be more conscious and worry less about the profits than investors 

who do not consider the ESG component in their investments. This would lead to ESG 

funds being less sensitive to past performances. Hence, the authors believed that high 

ESG scores have a positive effect on fund’s flows. Another hypothesis of the authors was, 

that the value at risk is negatively correlated with the ESG rating. To study the 

hypotheses, they sampled 1690 open European equity mutual funds from Europe, 

excluding the UK. The data could be only gathered from 2016 as the Morningstar 

sustainability scores, that were used, is only available from 2016. The authors used linear 
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regression to investigate the performance of the selected funds. They found that the 

sustainability score of a fund has explanatory power on the fund performance. Socially 

conscious was used as a dummy variable to see whether it helped in explaining the 

returns on sample funds. It was found to have a significant positive effect meaning that 

the higher sustainability scores can support in understanding the relationship between 

fund performance and social responsibility. The flows were found to be affected by the 

ESG ratings. The higher the rating, the more the fund attracted new investors, which is 

in line with their null hypothesis. The second hypothesis was also correct as the authors 

found that funds with high sustainability scores tend to have lower value at risk. As an 

explanation for this, the authors hypothesise that the managers of highly scores funds 

analyse their investment decisions more deeply leading to lower risks.  

3.5 Mallin, Saadouni and Briston: A study on ethical fund performance 

Back in 1990’s, the environmental issues were not on a surface the way they are now, but 

the ethical issues had been discussed for long. Mallin, Saadouni and Briston (1995) 

studied ethical funds in UK from a ten-year period. They identified ethical funds based 

on their investments, for instance, whether the fund invested in companies that were 

environmentally friendly or excluded certain industries or even countries from their 

investments. The authors wanted to compare the performance of ethical funds with non-

ethical fund and benchmark portfolios. To compare the ethical funds with the non-

ethical they matched the sample with fund size and forming date as basis for matching. 

The authors stated that matching should eliminate the problems that arises from short 

time periods, as ethical fund had not existed for long at the time, and investments in 

small companies, exposing the portfolios to small company effects. The financial 

information was collected on monthly basis, and the prices were closing prices net from 

all costs.  

There were two null hypotheses to be tested 

1. “ethical investment funds do not outperform (or underperform) the market”  

2. “the performance of ethical investment funds is no different to that of non-ethical 

investment funds”. 

The matching resulted in 29 pairs and a t-test showed that to have results that are 

significant on 5% level 1-9 or 20-29 funds should be ranked differently to their paired 
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fund. They used three measures to investigate the performances: Jensen’s alpha, 

Treynor’s measure and Sharpe’s measure.  

18 pairs showed that the ethical funds overperformed the non-ethical when Jensen’s 

alpha was used as a measure. When the performance measures were changed to Treynor 

and Sharpe, 14 ethical funds performed better than the non-ethical which was just below 

half. When the funds were compared considering all performance measures together, the 

authors concluded that 12 ethical funds outperformed the comparatives. Eight out of 29 

funds had controversial results leaving nine non-ethical funds that outperformed the 

ethical ones. When all three performance measures were considered, the null hypothesis 

could be rejected indicating that the performance between ethical and non-ethical funds 

were no different.  

When the funds were compared with the benchmark, both ethical and non-ethical funds 

were found to underperform the benchmark. Thus, the first null hypothesis could be 

rejected as well. The paper however found weak evidence of non-ethical funds 

overperforming the benchmark, but the results were not significant. 

3.6 Concluding remarks  

The previous studies have not found clear evidence on the under- or overperformance of 

ESG-investments historically. Limkriangkrai, Koh and Durand (2017) showed that the 

overperformance of ESG-investments can be much explained by risk factors from Fama-

French-Carhart model, indicating that it is not ESG score which explained the good 

returns, but the value, size and momentum factors. Gasser, Rammerstorfer and 

Weinmayer (2017) found a significant decrease in returns, when investing in portfolios 

which optimize the responsibility-risk ratio. However, studies show that assets that 

consider ESG matters tend to have a lower risk (Durán-Santomil, et al.,2019; Gasser, 

Rammerstorfer and Weinmayer, 2017). Following the studies, this study will focus on 

the returns-responsibility trade-off between the portfolios, and the risk. The method of 

this study is the same which Gasser, Rammerstorfer and Weinmayer (2017) used. 
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4 DATA 

This chapter includes presentation of the data that is used in the study. At the end of the 

chapter, descriptive statistics are presented.  

4.1 Data collection 

To perform the analysis, daily stock prices for companies were collected from Yahoo 

Finance, since it had data on dividend adjusted returns. The data includes only stocks 

that are traded in Nasdaq Stockholm. Moreover, only large cap companies were 

included in the study, since those appeared to be more frequently ESG scored, than 

companies included in mid and small cap. The daily prices were selected to avoid 

problems that occur from high dimensional matrices (Bai and Shi, 2011). To avoid such 

problems, there should be more observations than there are number of assets. Thus, 

using monthly data had not been sufficient for the analysis. The portfolios were chosen 

to be rebalanced annually, as a study by Stein and Contreras-Pacheco (2018) found no 

significant differences in returns when the portfolios were rebalanced more frequently.  

 

In addition, data for funds was collected partly from Nordnet and partly from EIKON. 

The responsibility scores and screening variables were searched through Nordnet’s own 

functions, but the returns were collected from EIKON. Transaction costs, taxes, or any 

other type of costs are not considered in the study since the nature of the study is 

theoretical.  

 

4.2 The Thomson Reuters ESG scores 

The data on EGS scores was collected from Thomson Reuters database, Asset4. The 

Thomson Reuters ESG scores are based on companies’ reported data. The data is 

collected globally from over 6000 companies and refreshed every two weeks. Company 

websites, news, stock exchange filings, NGO websites, CSR reports and annual reports 

from the companies are used as the basis for evaluation. To ensure the data quality, the 

data is processed both by humans and algorithms (Thomson Reuters, 2017). This specific 

data was selected due to its simplicity and easy access through Eikon, which has annual 

data on ESG scores. 

The Thomson Reuters ESG Scores groups over 400 measures into following ten  

categories with weights: 
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Pillars Weights Themes 

Environmental (E) 

    

44 %   

    

Resource Use 15% (35 %) 
Water, energy, environmental supply 
chain, sustainable packaging  

Emission 15% (35 %) 
Emissions, waste, biodiversity, 
environmental management.  

Innovation 13% (29 %) Product innovation, green revenues, R&D 

Social (S) 

    

31 %   

    

Workforce 13% (43 %) 
Health and safety, working conditions, 
career development and training, 
diversity, and inclusion  

Human Rights 5% (17 %) Human rights  

Community  9% (28 %) Commitment towards being good  

Product Responsibility 4% (13 %) 
Data privacy, product quality, responsible 
marketing  

Governance (G) 

    

26 %   

    

Management 17% (67 %) Independence, diversity, committees  

Shareholders 5% (20 %) Shareholders rights, Takeover defences   

CSR Strategy 3% (13 %) 
CSR strategy, ESG reporting and 
transparency 

 
 
The percentage in the brackets indicates the weight of the matter within the head 

category. For instance, human rights matters have a 17-percentage weight within the 

social pillar. The categories are weighted differently, and the overall ESG scores are 

calculated by the weights of each category. The more issues a category contains, the 

more weight is put on it. The largest weight is on management as it includes highest 

number of issues like composition and compensation. Emissions and resource use have 

both 15-percentage weight. Emissions measures companies’ commitment and 

effectiveness to reduce the carbon footprint. These actions should be integrated in the 
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production and operational processes of the companies. The highest weight from social 

pillar is on workforce (13 percent) which includes practices on how the company is 

working towards workers’ satisfaction, safety on the workplace and health issues.  It 

also covers diversity and equality issues, such as do all workers have same 

opportunities in working and developing.  

 

The scoring scale is from 0 to 100 and is also available as grades from D- to A+. Scores 

up to 0.25 (D+) indicate a relatively bad performance and low degree in ESG reporting. 

Scores up to 0.5 (C+) indicate that the company has been reporting its ESG data 

moderately. Moreover, scores between 0.251 and 0.5 are considered as acceptable ESG 

performances, but there would be place for improvement. Scores between 0.501 and 

0.75 (B- to B+) are signs of good ESG performance. The transparency and quality of 

reporting is for such companies above average. Finally, the best group has a score 

between 0.751 and 1, indicating excellent relative performance within the ESG-topics 

and an outstanding public reporting.  

 

4.3  Controversies  

Thomson Reuters also offers a controversy score (C-score) for all companies based on 23 

controversies topics, such as lawsuits or fines. If a scandal occurs, it will affect the 

company’s score for the latest fiscal year. However, one negative event may affect more 

than one year’s scoring if there are further developments that affect the scandal.  

The default value for controversies is always zero which is the lowest, and the worst value 

a company can get. Companies with no controversies will receive a score of 100. Since 

large companies get more media attention than the small ones, the Thomson Reuters 

controversies score considers the market cap bias.  

Since the controversies affect the responsibility and ethical aspects of a company, it 

would be misleading to use only the ESG score. Thus, Thomson Reuters provides an 

ESGC score that incorporates the controversies score in the grading. If a company has 

higher controversies score than the overall ESG score, then ESGC score will be the same 

as the overall score. Thus, a company that has not had any negative events and has a C- 

score of 100, will not get any higher score than what its ESG score is. However, if a 

company has a low C-score, say 0.2, and a higher ESG score, say 0.3, then the ESGC score 

would be the average of the two; 0.25.  
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This study will use the combined ESG score, which considers the controversies score. 

The ESGC score is chosen to avoid having companies in the ESG portfolio, that are not 

truly as outstanding as the overall ESG score could indicate. Despite the usage of ESGC 

score, the study refers to it as ESG score. 

 

4.4 Criticism of ESG Scores scoring 

There are multiple agencies that offer ESG scores and other metrics for sustainability, 

such as MSCI ESG Rating, Dow Jones ESG Scores and Sustainalytics ESG Risk scores, 

among others. There are no standardized methods for calculating the scores, leading to 

varying methods for calculations by agencies. Also, due to the lack of standardized 

processes to verify the data, the agencies must rely on their assumptions. Moreover, the 

agencies can give different results simultaneously due to subjective interpretation, and 

lack of criteria. According to Doyle (2018) as the scores calculated by each agency are 

unique and can vary dramatically, this raises questions on the quality of the scores.  

Another problem with the scoring is company size bias, which indicates that larger 

companies tend to have higher ratings than mid and small cap companies. Companies 

with large market capitalization have more resources to prepare and publish voluntary 

ESG reports annually. Smaller companies may not have the resources to prepare such 

reports, even though they devote resources to ESG matters. Doyle (2018) states that 

“instead of providing transparency, this bias shows how such ratings systems are not 

only subjective but can also leave investors in the dark about the actual strength of a 

company’s ESG practices”. However, a study by MSCI explains that the higher ESG 

scores by large companies can be explained by the financial shape of highly valuated 

companies. Such companies can invest more in ESG matters which improves their 

scores. Another possible reason for higher scores for large-cap companies could be better 

risk management (Guido, et.al., 2019).   

Third problem arising from ESG scores are the differences between companies that are 

else similar but have different geographical locations. “Disclosure requirements vary 

significantly by country and region, and several divergent regulatory requirements have 

been introduced to induce the disclosure of corporate ESG information – the primary 

source of information for ESG research and rating providers” (Doyle, 2018). In fact, in 

Europe, the average score was found to be 0.66, when in North America the average score 

was only 0.50. This is due to looser requirements on ESG reporting in North America. In 

Europe, the EU has set guidelines for non-financial statements as well as diversity 
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policies for companies with over 500 employees. According to Doyle (2018), this leads 

to positive bias towards Europe in ratings.  

 

4.5 Sustainable and Ethical funds in Sweden and Finland 

To investigate the ethical and sustainable aspects of the funds, I use Nordnet’s search 

function where one can filter the funds to exclude negative impacts. List of all possible 

negative impacts available in Nordnet can be found in Appendix 1. Finnish funds were 

chosen to be included to get a broader set of funds. 

 

As a starting point, when all impacts where allowed, Nordnet gave 27 funds that were 

only based in Finland and Sweden. Out of those, only four had the low carbon risk 

stamp. Nordnet’s low carbon risk stamp is based on Sustainalytic’s and Morningstar’s 

valuation of the carbon risk. The metrics shows not only about low carbon emissions, 

but also about how the companies within the fund act towards lower carbon emissions 

(Nordnet.fi, 2019). The four funds that had the stamp where all Swedish so not one 

fund in Finland had the qualifications for it. 

 

First, those negative impacts were filtered that had no impact on the list. None of the 

funds had ownings in gun industry, GMO, pornography, or military industry. When 

pesticide was chosen to be excluded, only one fund was dropped (Swedbank Robur 

Obligationsfond A SEK). If all negative impacts where selected to be excluded there 

remained zero available funds in Sweden or Finland to invest in. Thus, some of the 

negative impacts had to be allowed into the funds, to be able to perform any kind of 

analysis. Nuclear power, tobacco and alcohol were chosen to be those allowed, since 

those were the most common ones. Moreover, adding animal experiments increased 

the number of funds from one to 14 so it was allowed. Further, one of the funds was 

grounded only after the period of interest was over, so it was excluded from the study. 

Thus, there were 13 funds that were included in the analysis. 

 

The funds do not have an ESG rating provided by Thomson Reuters, so the analysis on 

sustainability of the funds used the ESG risk rating from Sustainalytics and 

Morningstar. The ESG risk rating is measured in the opposite direction than the 

Thomson Reuters ESG score, having 100 as the worst rating and 0 as the best. As the 

name suggests, it measures the risk instead of how well a company is doing. The ESG 

risk rating measures the magnitude to which the companies in the fund are exposed to 
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ESG risks. Sustainalytics describes the metrics as follows: “Unlike other ESG ratings 

that are based on a best-in-class approach, the ESG Risk Ratings provides a powerful 

signal of a company’s absolute ESG risk that is comparable across peers and 

subindustries while allowing for aggregation at the portfolio level” (Sustainalytics.com, 

n.d.). To be able to compare the fund’s ESG metrics to the ESG scores of the portfolios 

that are built in this study, the Sustainalytics’ ESG risk is transformed by subtracting 

the ESG risk rating from 1 and dividing by 100. This way ESG risk could be used as a 

reflection of fund’s ESG score. Evli Finnish Small Cap B had no rating provided, hence 

it was not included in the analysis, even if it fitted the screened group. Thus, the 

number of funds included in the study ended up being 12. 

 

4.6 Benchmarking 

Benchmarking means reflecting own actions or performance on others. In finance it 

usually means analysing portfolio risk, return and allocation. Comparing the 

performance against a market or market segment is benchmarking. In portfolio context 

an index is often used as a benchmark, e.g., S&P500 is a common equity benchmark. 

Other well-known benchmarks are MSCI and Russell. The benchmark should be chosen 

to be closely related to one’s portfolio.  

For this study, the benchmark is chosen to be OMXS30, consisting of 30 most traded 

companies in Stockholm Stock Exchange. The benchmark was chosen since it reflects 

closely the large cap in Swedish Stock market. 

4.7 Risk-free rate 

As the risk-free rate, I am using Euribor rate with maturity 12 months. This is chosen 

since the returns are also for a one-year-period and the rebalancing is done every twelve 

months. The rates are fetched from global-rates.com. The risk-free rate has been 

negative since 2016, thus it is set to zero since then. Negative rate in, e.g., savings account 

would mean that banks would instead of paying interest, charge customers for deposits. 

“In the view of the FIN-FSA, most terms and conditions of existing deposit agreements 

are based on the deposit interest rate being at least zero” (Financial Supervisory 

Authority (FSA), 2019). In line with FSA, this study assumes that retail investors did not 

have a deposit rate below zero, even when the Euribor 12 was negative. 
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4.8 Descriptive statitsics: ESG Scores 

The following graph shows how frequencies of companies with ESG scores have 

developed during the years. The lightest bar is the number of companies included in the 

study, that is, large cap companies listed in Nasdaq Stockholm. The darker bar is the 

number of companies with ESG scores. The percentage shows the proportion of 

companies having an ESG score. Between 2011 and 2018, the total number of 

companies listed in large cap Stockholm has increased from 73 to 93. As ESG factors 

has increased its popularity, the number of companies with scores has also increased by 

over 70 percent. In 2011, there were only 47 companies that had an ESG score from 

Thomson Reuters and by 2018 the corresponding number was 82. Looking at the graph, 

shows that there was a peak in ESG scored companies in 2018, which reflects the 

increased interest in ESG matters.  

 

 

Figure 6 Number of large cap companies with ESG scores 
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The graph below shows the mean ESG scores of companies that were included in the 

study. Here, only companies with a score are considered, as the 0 scores of those 

companies not having a score would affect the average greatly. At its highest, the mean 

score was 0.63 in 2012. The mean score does not vary a lot as it has been around 0.60 

each year. However, the average ESG score has been relatively lower in 2014 and 2018. 

This can be explained by looking at the frequencies of the scores and the score 

distributions, which can be found in Appendices 2 and 3. The distributions in scores were 

negatively skewed, meaning that the scores were during those years generally lower than 

during other years.  

 

 

Figure 7 Descriptive statistics on ESG score 
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4.9 Descriptive statitsics: Returns 

Table 1 describes return statistics on all stocks that were included in the study. The 

returns are calculated as log gross returns, making it possible for some values to be 

below -100 percent.  

Table 1 Mean Returns 

 

The mean return for all stocks was highest in 2013, when it reached 27.6 percent, and 

lowest in 2011, when the average return of the stocks was negative at -15.7 percent. Year 

2018 was also relatively bad in terms of returns, when the average stock return was only 

-2.8 percent. All other years the mean return of all stocks was positive. Standard 

deviation, that is the risk, has been around 20 to 30 percent each year. The year 2011 was 

also a relatively bad year in terms of the risk, as it was the only year when standard 

deviation was above 30.  

During 2011 and 2014 some stocks had returns exceeding negative 100 percentage. This 

is since the returns were calculated as log gross returns, which makes it possible for 

returns to exceed -100 percentage. These years showed also negatively skewed 

distributions. 

The values for kurtosis and skewness measure the normality of the distribution for 

returns. The skewness has been negative in three years, indicating that the returns were 

negatively skewed in those years. Furthermore, kurtosis should be close to three to 

indicate normal distribution. Higher values indicate peaked distributions, and lower 

values indicate a flattened distribution (Obay, 2014).  However, for optimization process 

this does not matter since the returns were calculated as log returns, so the data did not 

require manipulation due to this (Baz and Guo, 2017). 

  2011 2012 2013 2014 2015 2016 2017 2018 

Mean -15,7 % 19,2 % 27,6 % 17,7 % 16,3 % 12,7 % 12,8 % -2,8 % 

Median -10,5 % 20,4 % 27,9 % 21,9 % 13,1 % 12,6 % 13,8 % -5,4 % 

Standard Deviation 31,2 % 25,5 % 25,5 % 29,4 % 26,0 % 21,5 % 21,5 % 21,7 % 

Sample Variance 9,7 % 6,5 % 6,5 % 8,7 % 6,7 % 4,6 % 4,6 % 4,7 % 

Kurtosis 3,754 2,437 -0,084 24,820 3,346 1,346 1,332 -0,069 

Skewness -0,761 0,312 -0,076 -3,612 0,173 0,043 0,191 0,385 

Minimum -153,1 % -66,7 % -40,8 % -191,8 % -75,0 % -53,0 % -36,7 % -50,6 % 

Maximum 69,5 % 111,6 % 90,0 % 69,3 % 121,2 % 77,5 % 86,3 % 55,6 % 

Count 95 95 99 101 107 112 116 121 
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5 METHODOLOGY 

 

This chapter presents the method used for optimizations. Moreover, it shows the 

calculations and hence, the basis for the model. Finally, also the performance measures 

are presented. 

 

5.1 Method 

The stocks are picked from available stocks in large cap Nasdaq Stockholm. Three 

portfolios are built, two from total pool and one from only those companies that have an 

ESGC rating of minimum 0.583 (B-). In line with Gasser, Rammerstorfer and 

Weinmayer (2017), I am using Sharpe ratio and Delta ratio as objective functions. The 

portfolios are constructed by assuming two extreme investor preferences; either they are 

maximizing return-risk ratio or responsibility-risk ratio. Thus, there will be three 

portfolios: 

1. Delta portfolio: Delta ratio as objective function, stocks are selected from all 

available stocks 

2. Sharpe portfolio: Sharpe ratio as objective function, stocks are selected from all 

available stocks 

3. ESG-portfolio: Sharpe ratio as objective function, stocks are selected from those 

having at least an ESGC-score of 0.583.  

The portfolios are compared using different measures to see how much a responsible 

investor is giving up in terms of return by investing on ESG-factor basis, and vice versa. 

Moreover, we should find out which of the methods has higher risks in it. In addition, 

the portfolios are compared with responsible funds to see whether an investor can get 

higher returns and ESG scores with lower risk by investing in self-constructed portfolio. 

According to Gasser, Rammerstorfer and Weinmayer (2017), the funds are often 

constructed by using the same method as the ESG portfolio, therefore the funds are 

mainly compared to ESG portfolio. Moreover, tracking errors are calculated to have a 

comparison with the overall markets. 
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5.2 Fundamentals 

5.2.1 Return 

To calculate achievable set of portfolios, the returns, variances and covariances of 

assets are needed (Garcia and Santos Borrego, 2018). Return of a financial instrument 

is the gain or loss that it has produced over a certain time. In MVO model, the expected 

return of an asset is calculated using the mean values of past returns. The historical 

returns of each asset are calculated from the prices of assets with the following formula 

 

 𝑅𝑖,𝑡 =  𝑙𝑛 (
𝑃𝑡

𝑃𝑡−1
)   (15) 

 

where Ri,t return of asset i at time t, Pt is the asset’s price at time t and Pt-1 is the assets 

price at t-1. Logarithmic return is used since the return is compounded continuously. 

 

The mean daily return for an asset is calculated as the sum of individual returns divided 

by number of observations N, which with daily data is going to be number of trading 

days per year. This is used for excess return calculation, which is needed for covariance 

matrix (Formula 23). 

 

 �̅�𝑖 =
∑ 𝑅𝑖,𝑡

𝑁
𝑡=1

𝑁
    (16) 

 

In portfolio allocation, multiple assets return must be considered according to their 

portfolio weights. The weight of asset i is determined as: 

 

𝑤𝑖 =
𝐼𝑛𝑣𝑒𝑠𝑡𝑒𝑑 𝑎𝑚𝑜𝑢𝑛𝑡 𝑖𝑛 𝑎𝑠𝑠𝑒𝑡 𝑖

𝑇𝑜𝑡𝑎𝑙 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜
  (17) 

 

With n assets and sum of weights restricted to 1, the expected return of a portfolio is 

given by: 

 

𝑅𝑃 = ∑ 𝑤𝑖𝑅𝑖
𝑛
𝑖=1     (18) 

 

The overall ESG score of the portfolio is calculated as 

  

𝜃𝑃 = ∑ 𝑤𝑖𝜃𝑖
𝑛
𝑖=1 .   (19) 
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Thus, it is simply the weight of an asset times the ESG score of the company. 

 

In line with Gasser, Rammerstorfer and Weinmayer (2017) and Stein and Contreras-

Pacheco (2018) the portfolio is restricted so that no short selling is allowed, since this 

restriction is consistent with retail investor behaviour. This means that no negative 

weights are allowed, hence the weights, w, should lie between zero and 100.  

 

5.2.2 Variance 

The variance of the returns in the portfolio, also considered as the risk, is fundamental 

in the MVO-model. It is calculated by the following formula 

 

𝑉𝑎𝑟(𝑅𝑃) = 𝜎𝑝
2 = ∑ ∑ 𝑤𝑖𝑤𝑗𝜎𝑖𝑗

𝑛
𝑗=1

𝑛
𝑖=1      (20) 

 

where wi is the weight of the ith asset in the portfolio and wj is the jth asset in the 

portfolio. 𝜎𝑖𝑗 represent the covariance between ith and jth asset.  

 

5.2.3  Covariance  

Covariance measures the degree to which the assets in a portfolio move together, that is 

how their returns and risks are correlated. The sample covariance matrix is the 

maximum likelihood estimator when normality is assumed, which we are assuming in 

this study. According to Ledoit and Wolf (2013) the sample covariance matrix can be 

used in portfolio optimization when historical data is used. Even if the matrix may 

perform poorly out of sample, it can be used here since the study is using historical 

data. Another problem is that if the number of assets is large in relation to number of 

observations, the sample covariance matrix will not be invertible, which is essential in 

portfolio optimization (Bengtsson and Holst, 2002). The covariance can be estimated 

by formula 21 when the number of observations is strictly higher than the number of 

assets (Coquert and Milhau, 2013). The formula for covariance between two assets at 

time t is then 

𝐶𝑜𝑣(𝑅𝑖𝑅𝑗) = 𝜎𝑖,𝑗 =  
1

𝑇−1
∑ (𝑅𝑖,𝑡 − �̅�𝑖)(𝑅𝑗,𝑡 − �̅�𝑗)𝑇

𝑡=1  (21) 

(Weigand, 2014, pp. 241) 
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Let us assume there are 3 assets. Then, the equation above must be solved for all asset 

pairs, yielding a covariance matrix of returns: 

𝐶𝑜𝑣 = (

𝜎𝑖
2 𝜎𝑖𝑘 𝜎𝑖𝑗

𝜎𝑖𝑗 𝜎𝑗
2 𝜎𝑗𝑘

𝜎𝑖𝑘 𝜎𝑗𝑘 𝜎𝑘
2

 ) 

This is essential in portfolio optimization since it determines the risk. A more precise 

description on the calculations and Excel formulas is found from Appendix 3. 

5.3 Performance Measures 

5.3.1 Sharpe Ratio  

Sharpe ratio is the reward to risk ratio, which is commonly used in finance to measure 

the performance of a portfolio. It is used to measure the excess return that is gained in 

relation to risk of the investment, thus, it measures the risk/return efficiency of a 

portfolio. Portfolio Sharpe ratio is calculated as follows:  

𝑆𝑝 =
𝑅𝑝−𝑅𝑓

𝜎𝑃
   (23) 

Sharpe ratio depends on two changing factors: return and volatility and thus, two 

portfolios can have same Sharpe ratios even though they would not have same level of 

risk. Hence, it is suitable when comparing heterogeneous assets (Muralidhar, 2015). 

There is no exact value that determines whether a Sharpe ratio value is good or not. The 

value depends on the asset classes in the portfolio and the time period for what it is 

measured. Hence, it is best interpreted by comparing the Sharpe ratio to other portfolios 

(Feibel, p.187). Higher values of Sharpe ratio mean better trade-off between risk and 

return. Thus, Sharpe ratio of 1 is preferred over 0.5. A negative Sharpe ratio indicates 

that the portfolio has performed worse than the risk-free rate. (Muralidhar, 2015).  

Sharpe ratio is not alone a good measure for performance, as a portfolio can have high 

values if the standard deviation and return are both low. This study uses Sharpe ratio as 

one of multiple measures to compare the portfolios. Two of the portfolios are created 

using Sharpe ratio as the objective function. The objective function for the two portfolios 

is   

𝑀𝑎𝑥
𝑤𝑖

𝑆𝑃 =  
𝑅𝑃−𝑅𝑓

𝜎𝑃
   (24) 
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5.2.2 Delta ratio 

Delta Ratio is used to calculate the ratio between ESG score of the built portfolios in 

relation to the risk. Thus, it is like Sharpe ratio, but it does not consider the return of the 

portfolio, but only the responsibility factor, which is chosen to be ESG score of the 

portfolio. If an investor is a Delta maximizer, he prefers high ESG score over return. The 

objective function that this kind of investor is maximizing is the following:   

𝑀𝑎𝑥
𝑤𝑖

𝛿𝑃 =  
𝐸𝑆𝐺𝑠𝑐𝑜𝑟𝑒

𝜎𝑃
   (25) 

It is like Sharpe ratio, but the return has been replaced by portfolio ESG score. In this 

study one portfolio, the Delta portfolio, is built by using this function. 

5.2.3 Tracking error 

Tracking Error (TE) measures how well a portfolio is following the benchmark that it is 

supposed to beat. As its simplest it can be calculated as  

 

TE = RP-RB     (26) 

 

where Rp is the return of the portfolio and RB is the return of the benchmark. This 

simple measure can be used for one period, but if one is investigating multiple periods, 

the variation should be considered. Other ways to measure tracing error are correlation 

coefficient and first and second moments of the deviation between benchmark and 

portfolio returns. A common way to calculate TE is the square root of the noncentral 

second moment of return deviations with formula 

 

𝑇𝐸 =  √
∑ (𝑅𝑃 − 𝑅𝐵)2𝑛

𝑖=1

𝑛−1
    (27) 

 

where n is the number of observations (Ammann and Zimmermann, 2001). Several 

factors affect the size of TE. The number of same securitises in benchmark and 

portfolio, weighting styles, portfolio beta, volatility of benchmark and several fees 

affecting the portfolio are examples on factors that affect the TE. A portfolio with low 

TE is following closely the benchmark, and if a fund exhibits low TE it may indicate 

that the fund manager has not taken great risk. In contrast, a high TE suggest that the 

fund manager have taken higher risk, and this is often the case for actively managed 
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funds or portfolios. A passively managed fund should have low TE as they are seeking 

to replicate an index (Ammann and Zimmermann, 2001). 

 

5.4 Optimization 

The paper follows the study from Gasser, Rammerstorfer and Weinmayer (2017). The 

formula that is traditionally used for mean-variance optimization is  

𝑀𝑎𝑥 𝛼𝜇 − 𝛽𝜎2.    (28) 

where 𝜇 and 𝜎2 are defined in formula 18 and 20, respectively. The first part of the 

function represents the return preferences, and the latter part reflects the risk 

preferences. Following Gasser, Rammerstorfer and Weinmayer (2017), I am extending 

the function to also include the responsibility preferences. Thus, an additional part is 

added to the function, resulting in the following formula 

𝑀𝑎𝑥 𝛼𝜇 + 𝛾𝜃 − 𝛽𝜎2,   (29) 

Where γ represents the responsibility preference and θ is the ESG score of the portfolio. 

All preferences are expected to be positive, and negative weights are not allowed, making 

the optimization a Kuhn-Tucker problem (see Kuhn-Tucker conditions in Appendix 4). 

The short positions are denied, which is consistent with retail investors habits (Stein and 

Contreras-Pacheco, 2018). Thus, the optimization problem is  

𝑀𝑎𝑥 𝛼𝜇 + 𝛾𝜃 − 𝛽𝜎2     (30a) 

subject to ∑ 𝑤𝑖,𝑗
𝑛
𝑖=1 = 1   

     𝑤𝑖,𝑗 ≤ 1 

This results in a Lagrangian function of form (Gasser, Rammerstorfer and Weinmayer, 

2017): 

 𝛼𝜇 + 𝛾𝜃 − 𝛽𝜎2 + 𝐿(1 − ∑ 𝑤𝑖,𝑗
𝑛
𝑖=1 )  (30b) 

Next, three different portfolios are constructed using two different set of preferences. 

Here, I am using the same preferences that Gasser, Rammerstorfer and Weinmayer used 

in their study. The first corner solution is calculated for a conventional investor, who 

aims to maximize the return-risk ratio. Thus, the first portfolio has preferences (α=1, 
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β=1, 𝛾=0). For this kind of investor, a possible positive ESG score is only a by-product 

but nothing that is aimed for. The first portfolio is referred to as the Sharpe portfolio. 

The second portfolio, “ESG-portfolio”, is built with same preferences, but the stocks are 

selected from an ESG pool, which only includes stocks with ESG scores of minimum 

0.583. Finally, the third portfolio, “Delta portfolio” is built with ESG-preferences (α=0, 

β=1, 𝛾=1), where returns are completely disregarded. The investor is assumed to only 

care about the resulting ESG score and risk for the portfolio. 

5.5 The construction and reallocation of portfolios 

The portfolios are constructed by using data from previous year. The data is collected on 

daily basis over a year. The returns, risk and ESG scores are calculated using the 

measures in chapter 5.2 (for more details see Appendix 4). Then, using the data, the 

optimal weights are calculated for Sharpe, Delta and ESG Portfolios. The resulting 

weights are therefore gotten for the past year. The resulting weights are used for next 

year’s portfolios. The portfolios are rebalanced at the beginning of every year. As the data 

was collected since the beginning of 2010, the first portfolios are gotten for 2011. 
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6 RESULTS  

 

The results are presented in time series graphs to compare how the different measures 

have developed over the time, and how the three portfolios differ from each other. In all 

graphs Sharpe stands for the portfolio optimized using Sharpe ratio as the objective 

function. Delta stands for portfolios with Delta ratio as objective function. ESG shows 

results for the portfolio that is optimized with Sharpe ratio as objective function but 

with the stocks being selected from ESG pool, that is only from companies that have 

over 0.583 ESG score. No portfolio weights are put on the risk-free asset. Furthermore, 

the risk-free rate was set to zero since 2016, as it has been negative. Thus, from 2016 to 

2018 the Sharpe and ESG portfolios are actually built by optimizing the utility function, 

not Sharpe ratio. This leads to deviations from the market portfolio, that is the security 

market line, which was presented in figure 5. However, the deviation is likely to be 

small as the negative rate was at lowest -0.306 percent in those years. 

 

Table 2 presents the number of assets in the portfolios. The average number of assets in 

all portfolios was 18. ESG portfolio contained least assets in each year and consisted of 

only three assets in 2012. The diversification possibilities were more severe for ESG 

portfolio since the stocks available to be included in the optimization process were 

fewer due to the restriction. Sharpe portfolio consisted since 2013 of 21 to 25 stocks, 

while number of stocks in Delta portfolio varied relatively much. In 2014, the Delta 

portfolio included 68 stocks, which was notably higher than what it was in all other 

years.  

 

Table 2 Number of Assets in portfolios 

 

 

 

 

 

 

 

 Sharpe Delta  ESG 

2011 15 12 9 

2012 8 9 3 

2013 21 17 9 

2014 25 68 12 

2015 21 22 10 

2016 21 17 5 

2017 21 27 9 

2018 23 35 12 
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6.1 Mean return 

Figure 8 shows the mean returns for portfolios that resulted from the three different 

optimizations. Sharpe and ESG portfolios are maximizing Sharpe ratio with preference 

set (α=1, γ=0, β=1). Delta portfolio maximizes ESG score/risk−ratio with preference set 

(α=0, γ=1, β=1). Thus, these are two extreme cases, where the investor only cares of 

one or the other.  

 

Figure 8 Returns by year 

 

Looking at the Sharpe portfolio, the mean returns have varied between 2011 and 2018, 

having a mean of 11.4 percent. The maximum mean return resulted for optimization in 

2013, when the return was 32.7 percent. The lowest returns for Sharpe portfolio resulted 

in 2016, which was the only year when the return was negative, at -0.3 percent. The 

return of Sharpe portfolio exceeded 10 percent in most of the years. Half of the years 

Sharpe portfolio had highest return of the three portfolios. 

 

For Delta portfolio, the highest return was reached in 2013, in line with Sharpe 

portfolio. The return was in 2013 as high as 24.5 percent. Lowest return for Delta 

portfolio was gotten in 2018, when the portfolio yielded a return of 1.4 percent. Delta 

portfolio was the only portfolio that yielded a positive return in all years. Moreover, it 

had highest returns of all three portfolios in two years, 2011 and 2016. Delta portfolio 

had lowest returns of all three portfolios in 2013 and 2015. Table 3 shows that the mean 
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return was 9.3 percent, only 2.1 percent lower than what it was for Sharpe portfolio. 

 

ESG portfolio had a negative return in three out of eight years, and its mean return was 

the lowest at 7.3 percent. ESG portfolio made exceptionally large losses in 2018, with a 

loss of 18.0 percent. Following the other two portfolios, ESG portfolio had highest 

return in 2013 with a return of 32.2 percent. In 2015 and 2017, ESG portfolio yielded 

highest returns of all three portfolios.  

 

The relatively high returns for all portfolios in 2013 can be explained by the market. 

Both in 2012 and 2013 the market index (OMXS30) increased by over 15 percent. The 

average return for all large cap stocks was 19.2 percent in 2012 and 27.6 percent the 

following year.  

 

Table 3 shows the overall metrics of the portfolios over the years. Sharpe portfolio has 

yielded the highest cumulative return and average return between 2011 and 2018 as the 

cumulative return was 128.7 percent. Also, Delta portfolio did double its value during 

the years with cumulative return of 101.1 percent. ESG portfolio performed worse in 

terms of return as its cumulative and mean return were both lowest of all. The losses for 

2018 affected the cumulative return for ESG portfolio relatively much, as if 2018 had 

been excluded from the analysis, ESG portfolio would have yielded 99 percent 

cumulatively. 

 

Table 3 Return and risk 

 Cumulative Return Mean Return Var Stand.dev 

Sharpe 128,7 % 11,4 % 1,2 % 11,0% 

Delta 101,1 % 9,3 % 0,6 % 7,5 % 

ESG 63,1 % 7,3 % 2,4 % 15,6 % 

 

6.2 Risk 

The risk is measured as standard deviation and is measured for the optimal portfolios at 

the end of each year, using data for the past year. The more precise calculations for risk 

can be found in Appendix 4. 
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Let us first look at the overall risk of the portfolios between 2011 and 2018 in table 3 from 

previous page. Overall, ESG portfolio had highest risk of the portfolios, with a standard 

deviation of 15.6 percent. Sharpe portfolio had a bit lower risk with standard deviation 

of 11.0 percent. The responsible portfolio, Delta portfolio, had lowest risk of the three 

portfolios with a standard deviation of 7.5 percent, which can also be seen from figure 8 

where the grey line that represent the Delta portfolio was more stable than the other two. 

 

Figure 9 Risk by year 

Looking at the risk more detailed by year, all portfolios had relatively high risk in 2011.  

The exceptionally high risk in 2011 was due to unstable market between 2010 and 2011. 

Recall that 2011 portfolios were optimized using data from 2010. OMXS30 decreased 

by 15 percent in 2010 while increasing by 15.09 percent the next year. Thus, the 

markets were relatively unstable indicating that the optimal weights from previous years 

suited the next years data relatively poorly. No other years had so big gap between the 

yearly index returns. 

 

The risk was exceptionally high for Sharpe portfolio in 2011, but since then the risk has 

decreased to a level below 10 percent. Until 2014 it was the least risky portfolio but 

since then, Delta portfolio has been the least risky one. The risk trend has been 

decreasing for Delta portfolio, being at its lowest in 2017 at only 3.79 percent standard 

deviation. 
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For the ESG portfolio, the risk has been varying relatively much from year to year, and 

there cannot be seen no clear trend in the evolution of the risk. In all years, except 2011, 

ESG portfolio has been the riskiest one. The risk was notably higher compared to the 

other two portfolios since 2014. E.g., in 2017 the risk of ESG portfolio was over four 

times as high what it was for Delta portfolio.  

 

6.3 ESG Scores 

Figure 10 shows the portfolio ESG scores. For an investor who is only interested in risk 

and ESG scores of the companies in the portfolio, 2012 has been the best year, with an 

ESG score 0.69. The ESG score of the portfolio decreased until 2015 when it was its 

lowest at 0.40. Since then it has varied between 0.43 and 0.57. In 2017 the Delta portfolio 

had a lower score than the Sharpe portfolio. This means that the Sharpe portfolio was 

able to get a relatively high ESG score by as a by-product of optimisation, while the scores 

of companies with good scores in 2016 got a lower score in 2017 than what it was the year 

before, resulting in relatively low ESG score for Delta portfolio. 

 

 

Figure 10 ESG Scores by year 

 -

 0,10

 0,20

 0,30

 0,40

 0,50

 0,60

 0,70

 0,80

2011 2012 2013 2014 2015 2016 2017 2018

Sharpe 0,21 0,18 0,17 0,11 0,15 0,38 0,53 0,46

Delta 0,64 0,69 0,67 0,55 0,40 0,57 0,43 0,54

ESG 0,69 0,68 0,74 0,51 0,66 0,52 0,64 0,48

Sharpe

Delta

ESG



44 
 

If we look at the Sharpe portfolio, the scores have been under 0.5 for all years, except 

2017 when it was 0.53. Since 2010, the trend was decreasing until 2014, when the score 

dropped to 0.11 which was the lowest ESG score yielded for all the portfolios. Sharpe 

portfolio yielded the lowest score of the three portfolios, which could be expected as the 

portfolio had ESG preference value zero. Thus, the resulted ESG score for Sharpe 

portfolio was purely a by-product of optimization. Still, 2016 to 2018 the resulting ESG 

scores have been relatively close to those of both ESG and Delta portfolios. Indeed in 

2017, Sharpe portfolio had higher score than Delta portfolio. While the scores for the 

other two portfolios have decreased, the ESG score of Sharpe portfolio showed an 

increasing trend with scores over 0.33 which indicates by Thomson Reuters (2017) 

definition “satisfactory relative ESG performance and moderate degree of transparency 

in reporting material ESG data publicly” by the companies which stocks were picked to 

Sharpe portfolio.  

 

ESG-portfolio was built from stocks that only include companies with a minimum score 

of 0.583. However, the scores vary from year to year, and thus the companies that were 

chosen to the portfolio based on, e.g., 2010, may have different scores in 2011 resulting 

in a portfolio ESG scored lower than 0.583. Indeed, during half of the years, the ESG 

score of the portfolio was below the threshold 0.583. This shows that the companies did 

in multiple years get lower ESG score than what it was previously. Even if the scores 

were below the threshold in multiple years, the ESG portfolio had highest ESG score in 

four out of eight years and only three years revealed a decreased ESG score for some 

companies that had a high score in previous year. 

 

6.4 Performance measures 

Having the factors that were used for calculations of Delta and Sharpe ratios, we can 

now look at the ratios and how they have evolved during the years. 
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6.4.1 Sharpe ratio  

Let us first investigate Sharpe ratio in the underlying figure. 

 

 

Figure 11 Sharpe ratios by year 

Recall that Sharpe and ESG portfolios were optimized using Sharpe ratio as the 

objective function. Looking at the graph shows somewhat similar trends for both 

portfolios that maximised Sharpe ratio. There is no common threshold to tell which 

Sharpe ratio is good, since it depends on what it is compared to and what the investor 

seeks. Corporate Finance Institute (2021) defines values below 1 as bad, 1 to 2 as 

acceptable, 2 to 3 as very good and above that as excellent. For Sharpe portfolio, the 

ratio has varied from -0.09 to 4.82. The highest return-to-risk ratio resulted in 2013 

because of a relatively low standard deviation and high mean return (σ=6.7% and 

μ=32.7%). This was due to the increasing stock market in Sweden between 2012 and 

2013. Also 2014 was a relatively good year in terms of Sharpe ratio as the value 

exceeded 2.0. Sharpe portfolio performed its worst in 2011, when the Sharpe ratio was 

negative 0.09. As previously noted, the markets were relatively different in 2010 and 

2011 which explains the low return-to-risk ratio for Sharpe portfolio in 2011. 

 

ESG portfolio had a negative Sharpe ratio in three out of eight years, at its worst it was 

in 2018, when the ratio was negative 1.0. In line with Sharpe portfolio, ESG had its 
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highest Sharpe ratio in 2013, which is the only year when the value was above 2.0. The 

values were mostly lowest from the three portfolios. Only in 2013 and 2015, ESG 

portfolio had higher Sharpe ratio than Delta portfolio. Considering that ESG portfolio 

had Sharpe ratio as objective function, the results are not impressive.  

 

Delta portfolio was the only portfolio that yielded a positive Sharpe ratio in all years. It 

showed to have the most stable trend in terms of Sharpe ratio. In line with the other two 

portfolios, Delta portfolio had highest Sharpe ratio in 2013 when the value was 2.31. 

Sharpe ratio was at its lowest in 2018 when the value was 0.25. For investors that are 

interested in ESG-factors over returns, a positive Sharpe ratio could have been yielded 

as a by-product in all years, even without trying. 

 

6.4.2 Delta Ratio 

 

Figure 12 Delta ratio 

The delta ratio shows the portfolio ESG score in relation to the risk. The values have no 

indicator whether they are good or bad, but they are only used to compare the portfolios. 

Delta portfolio was expected to yield highest delta ratio as it was the only portfolio with 

preference set (α=0, β=1, γ=1). Up to 2013, ESG portfolio had a delta ratio relatively close 

to that of Delta portfolio. Still, the Delta portfolio has been the best portfolio to invest in 

all years of interest. Highest ESG score to risk was gotten from in 2017. Also Sharpe 

portfolio has exceptionally high delta ratio in that year, meaning that the portfolio had 

also a relatively high ESG score as a by-product, which was sawn to be true in figure 10.  
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6.5 Benchmark comparison 

Figure 13 presents one period tracking errors with OMX Stockholm 30 as a benchmark.  

 

Figure 13 Tracking error (OMXS 30) 

Sharpe portfolio has had a positive tracking error in all years except 2016, when it was 

negative 0.7 percent. Also, in 2012 the tracking error value was relatively low as Sharpe 

portfolio beat the index only by 0.6 percent. Else, Sharpe portfolio has yielded mostly 

returns that are above 10 percent higher than the index returns. As its highest, the 

tracking error was 17.1 percent indicating an overperformance to index by 17.1 percent. 

Delta portfolio had highest tracking error values, compared to the other two portfolios, 

in 2011 and 2016 with tracking error of 24.1 percent in 2011, and 5.1 percent in 2016. It 

was the only portfolio that had a positive tracking error in 2016. Only in 2012 did the 

Delta portfolio underperform the index by 3.5 percent, else the portfolio yielded higher 

returns than the index. 

ESG portfolio underperformed the index in three years with relatively high losses. In 

2012 the ESG portfolio had a tracking error of -20.2 percent to OMXS30. This means 

that an investor could have made 20.2 percent higher return by investing in the index. 

Also, in 2016 and 2018, the ESG portfolio underperformed the index. The highest 

tracking error was obtained in 2011, when ESG portfolio had 22.1 percent higher return 
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than the index. During 2011, 2015 and 2017 ESG portfolio had higher tracking error than 

the Sharpe portfolio. Moreover, in 2015 and 2017, ESG portfolio overpermed the market 

by 16.0 respectively 14.0 percent. 

The underlying graph presents the tracking error values for multiple periods. The values 

are calculated using formula 27. 

Table 4 Tracking error from 2011 to 2018 

Sharpe 13,14 % 

Delta 12,52 % 

ESG 15,72 % 

 

The multiperiod tracking error is highest for ESG portfolio. This means that the portfolio 

has been following the index to lowest extent. Delta portfolio has followed the index most 

closely with a multiperiod tracking error of 12.52 percent. 
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6.6 Performance of Sustainable funds  

Figure 14 shows the performance trends of the funds selected to represent the 

sustainable funds in this study. Unique values can be found from Appendix 5, where also 

other metrics are found. 

 

Figure 14 Fund returns 

 

The graph shows that the returns have been varying, but the funds mostly follow a similar 

trend. The funds were screened based on industries that they can hold assets in; thus, 

the returns could be expected to move at least somewhat similarly. None of the funds 

have a constant increasing or decreasing trend in returns. Tellus Midas has performed 

worst in terms of mean return which can be confirmed by looking at the table 5.  
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Table 5 Fund Statistics 

 

The returns for Tellus Midas have been negative in multiple years and even positive 

returns have been much lower than for other selected funds (Appendix 5). Indeed, the 

cumulative return of Tellus Midas was -16.6 percent, making it the only fund that made 

a cumulative loss between 2011 and 2018. Splitan Aktiefond Investmentbolag has had 

best mean return of 13.4 percent and cumulative return of 131.90 percent. 2011 and 2018 

all funds made a loss, and even 2016 was relatively bad year for all funds (Appendix 5). 

Figure 15 compares the best Sharpe ratio of funds against the portfolios. According to 

Gasser, Rammerstorfer and Weinmayer (2017) the funds are usually following same 

procedure in selecting assets as the ESG portfolio, so this is most interesting to compare. 

Figure 15 reveals that ESG portfolio underperform the best of funds most of the years. 

The best of funds did overperform all three portfolios in 2016 and 2017. In 2011 and 2018 

none of the funds had a positive Sharpe ratio. None of the funds has had constantly better 

Sharpe ratio value than other funds, or the built portfolios. Individual Sharpe values are 

presented in Appendix 5. 

 
Mean 

Return 

Cumulative 

Return 

Standard 

Deviation 

Sharpe 

Ratio ESG score 

Elite Alfred Berg Finland Fouks A Growth 2,07 % 3,8 % 17,86 % 0,12 0,80 

Evli Finland Select B 4,14 % 22,9 % 17,47 % 0,24 0,80 

FIM Fenno 4,28 % 18,1 % 20,84 % 0,21 0,80 

Fondita Equity Spice B 3,77 % 16,1 % 19,97 % 0,19 0,80 

Handelsbanken Finland Smabolag (A1 EUR) 5,42 % 36,3 % 17,57 % 0,30 0,80 

Odin Sverige C 9,23 % 84,50 % 17,35 % 0,53 0,79 

Tellus Midas -1,58 % -16,6 % 12,49 % -0,13 0,80 

Taaleri Finland Value Equity A 5,04 % 28,9 % 19,42 % 0,26 0,79 

Spiltan Aktiefond Investmentbolag 13,40 % 131,90 % 12,62 % 1,06 0,85 

Nordnet Index Fund Finland 9,21 % 41,4 % 7,89 % 1,17 0,77 

UB HR Finland A 7,95 % 34,3 % 9,08 % 0,88 0,78 

Lannebo Smabolag EUR 1,91 % 3,3 % 10,71 % 0,18 0,79 
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Figure 15 Maximum Sharpe of sustainable funds vs. portfolios 

One could expect high Delta values for sustainable funds, since they are screened to be 

sustainable and ethical and in addition, most of them are managed actively. The 

underlying graph shows the highest and lowest Delta values received for each year from 

the chosen funds. It also shows the Delta ratio of the ESG and Delta portfolios. Sharpe 

portfolio has no interest in responsibility factors and thus, it is not interesting to 

compare. 

 

 

Figure 16 Maximum and minimum Delta of Sustainable funds 
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The graph shows that the Delta portfolio had highest ESG score-to-risk ratio since 2015. 

Before that, investors were able to get higher responsibility in relation to risk for their 

investments, by choosing the right fund. ESG portfolio had relatively low Delta values, 

indicating that the ESG scores were relatively low in relation to risk.  In fact, even funds 

having worst Delta ratio within funds, had higher values than the ESG portfolio in 

multiple years.  

The tracking error for funds in table 6 where calculated by using formula 27 for multiple 

period TE. When benchmarked against OMXS30, Nordnet Index Fund Finland had the 

highest multiperiod TE with a value of 14.1 percent. Only ESG portfolio had a higher TE 

value. Handelsbanken Finland Småbolag had the lowest tracking error from all funds, 

indicating that it the Finnish Small Company funds has moved relatively closely to 

OMXS30. Sharpe and Delta portfolios had multiperiod TE values of 13.14 and 12.52 

percent respectively. The funds have relatively similar tracking errors than the two 

portfolios. 

Table 6 Tracking error of funds 

  OMXS30 

Elite Alfred Berg Finland Fokus A Growth 11,0 % 

Evli Finland Select B 11,5 % 

FIM Fenno 12,7 % 

Fondita Equity Spice B 11,3 % 

Handelsbanken Finland Smabolag (A1 EUR) 3,2 % 

Lannebo Smabolag EUR 12,1 % 

Nordnet Index Fund Finland  14,1 % 

Odin Sverige C 12,7 % 

Spiltan Aktiefond Investmentbolag 11,7 % 

Taaleri Finland Value Equity A 13,1 % 

Tellus Midas 11,8 % 

UB HR Finland A 12,8 % 
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7 DISCUSSION 

 

7.1 Portfolio analysis 

Sustainable investing is studied increasingly as the topic is gaining more attention than 

ever. This study focused on portfolios that were built either by assuming an investor 

that only cares about the returns over risk, or investor who cares about the ESG score 

to risk. The portfolios were built using mean-variance model, and an extent of it in 

form of responsibility-variance model. As the objective function for ESG portfolio and 

Sharpe portfolio was Sharpe ratio, both could be expected to have higher mean returns 

and Sharpe ratios than the Delta portfolio. The preferences for Sharpe and ESG 

portfolios were (α=1, β=1, γ=0). However, Sharpe portfolio did overperform the two 

portfolios in only half of the years, while ESG portfolio had the highest returns in two 

out of eight years. Thus, even though Delta portfolio did not make investments with 

interest in return, it yielded highest returns in two out of eight years. What is 

interesting, is that the Delta portfolio was the only portfolio that did not make a loss in 

any of the years. Even in 2018, when OMXS30 and all funds made losses, Delta 

portfolio was able to yield a return of 1.4 percent. Even if Delta portfolio had a positive 

return in all years, Sharpe portfolio did yield the highest mean return between 2011 and 

2018 of 11.4 percent, while Delta portfolios mean return was not much lower, as it was 

9.3 percent. Cumulatively, both Delta and Sharpe portfolios had returns exceeding 100 

percent. The Sharpe ratio was highest for Sharpe portfolio in most of the years. Only in 

2011 and 2016, Delta portfolio had higher Sharpe ratio, and Delta portfolio was the only 

portfolio yielding positive returns in those years.  

 

Recall that Delta portfolio had preferences (α=0, β=1, γ=1), so there was no interest in 

return. Still, the mean return, and cumulative return, were close to those of Sharpe 

portfolio. Considering that Delta portfolio had no interest in return but it still 

overperformed the index, and even the other portfolios in some years, it seems that by 

investing in companies that consider ESG factors and have good scores, could predict 

higher returns in the future. This may be due to the increased interest in ESG matters, 

as responsible investors have been found to invest in companies that they consider 

responsible and not withdraw the money as easily as from conventional investments 

(Morgan Stanley, 2019b). Moreover, a company’s reputation can be affected for a 

longer period than its monetary value. If a company is seen as ethical and responsible, 

it does not matter whether the short-term returns look worse, but the company is seen 
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as an investment to its good activities and impact. Companies that don’t have an ESG 

score or have a low score, respond more quickly to markets as their investors don’t care 

about the reputation of the company but only return. This could also explain why the 

Delta portfolio had lower risk than the others. This is in line what has been recently 

written by multiple authors (Stanley, 2019c; Baker, et.al., 2020; UBS, 2020) showing 

lower volatility within assets that engage in ESG activities.  

 

According to UBS (2020) investors respond to market changes faster if the investments 

are done based on monetary returns. Indeed, the stocks that were chosen for Delta 

portfolio did not respond for the changing market conditions as much as the Sharpe 

maximizing portfolios. This indicates that those companies that are engaging in ESG 

activities are not as volatile to changes in market as conventional ones. In theory, if 

there would be enough investors buying companies’ stocks based on ESG scores, 

market risk would not affect the stock prices so much and hence the portfolio would not 

be exposed to market risk in same extent as conventional ones. Indeed, multiple studies 

show that this is the case, which could explain the more stable returns and lower risk in 

Delta portfolio, than in Sharpe portfolio (InvestmentNews,2020; Morgan 

Stanley,2019b). Sharpe portfolio could also have assets in companies with high scores, 

but the low ESG scores at least up to 2016, indicated that the companies were mostly 

not ones with high ESG scores. Also, even if the Delta portfolio could have assets in 

companies with no ESG score or a low score in order to reduce the risk, the weights 

were mostly in companies with good ESG scores.  

 

Gasser, Rammerstorfer and Weinmayer (2017) used the same method in their study, 

but they found that the returns for Delta portfolio were significantly lower than returns 

of Sharpe portfolio. The findings of this study show slightly different results, as the 

investors did not cumulatively loose much in terms of returns if the portfolio 

optimisation was performed by maximising Delta ratio. The fact that investors can 

make monetary returns by only searching for maximum Delta ratio is evidence on a 

momentum in responsible investing. There is also evidence on the risk being lower for 

ESG stocks than conventional ones (Baker, et.al., 2020; Gasser,Rammerstorfer and 

Weinmayer, 2017; Morgan Stanley, 2019c; UBS,2020). Indeed, the risk was lower for 

Delta portfolio since 2015 and the ESG scores were higher than for conventional Sharpe 

portfolio. Looking at the overall standard deviation in table 3 revealed that the Delta 

portfolio was the least risky one. For responsible investors, who also care about returns, 
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the Delta strategy could be a simple way to allocate assets, yielding both monetary and 

social returns, while reducing risk. 

 

The weights for portfolios were gotten by optimization of previous years data. For one 

that wants to maximize returns, looking at the past data may not be the best solution 

since if markets are efficient, the future prices cannot be forecasted by looking at the 

old data. However, there is some momentum in the returns for Sharpe portfolio, as in 

most years the weights gotten from previous years optimizations led to higher returns 

than for other portfolios. Still, some individual years show that looking at the previous 

year’s data generated a loss for portfolio. In 2016 and 2018 the portfolio had relatively 

high ESG scores, but the returns were relatively bad. All other years, the ESG score has 

been on a level below 0.21. When Sharpe portfolio was compared to OMX Stockholm 

30, the portfolio did overperform the market in all years, except 2016. In 2016, Sharpe 

portfolio had relatively large weights in Nobia AB and Swedish Orphan Biovitrum AB 

which both made a loss of around 20 percent in 2016, while yielding close to 50 percent 

in 2015. Even with these losses, the Sharpe portfolio underperformed the market by 

only 0.7 percent, as OMXS30 returned only 0.46 percent in 2016. Thus, also the market 

did perform relatively bad in 2016. Overall, Sharpe portfolio has constantly 

overperformed OMXS30 and hence, it would be more profitable for a return-to-risk-

optimizer to invest in the optimal Sharpe portfolio than by investing in an index. 

Similar results have been found previously by Stein and Contreras-Pacheco (2018). The 

portfolio that was built using mean-variance optimization and it was benchmarked 

against the market index. They also found that more frequent rebalancing did not affect 

the overperformance of the portfolio, indicating that well-performing stocks tend to be 

relatively stable. The strategy of rebalancing once a year seems to be work relatively 

well, indicating that the stocks that have yielded good returns one year, follow the same 

trend the next year. The strategy is relatively simple and does not require a lot of 

rebalancing. Thus, considering that only by using historical data and doing a 

rebalancing once a year, one could have beaten the market relatively easy, requiring 

some patience as the investor would have faced a loss in 2016 and relatively low returns 

in 2011 (0.1 percent) and 2018 (2.5 percent).  

 

ESG portfolio had same preference set as Sharpe portfolio, but it performed much 

worse. Only in 2017 it had highest returns of all portfolios, which can be explained by 

high return of Ahlström-Munksjö Plc in both 2016 and 2017, in which ESG portfolio 

had large ownings. Since ESG portfolio had much smaller number of assets, the 
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portfolio was more volatile to changes in trends for returns. For instance, in 2012 the 

portfolio contained only 3 assets: BillerudKorsnas AB (16%), Lundin Energy AB (34%) 

and Swedish Match AB (50%). This combination yielded highest Sharpe ratio in 2011 

for companies with a score above 0.583. In 2012, both Lundin Energy AB and Swedish 

Match AB made a loss, leading to losses also for ESG portfolio in 2012. This follows the 

theory, as the fewer assets there is in a portfolio, the more volatile it is for the company 

specific risks. The low diversification made the returns of ESG portfolio more volatile 

than what it was for other portfolios, having more diversification possibilities. This was 

confirmed in figure 9 which revealed that ESG portfolio was the riskiest one in all years. 

In contrast, sustainable investments are commonly found to have a lower risk than 

conventional ones (Baker, et.al., 2020; Gasser,Rammerstorfer and Weinmayer, 2017; 

Morgan Stanley, 2019c; UBS,2020). This is the opposite of the finding in this study, as 

ESG portfolio had mostly also higher ESG score than the two other portfolios. Thus, 

higher ESG score did not lead to lower risk. However, Delta portfolio did show lowest 

overall risk. Still, this cannot be explained only with ESG score since the score was 

relatively close to that of ESG portfolio during the study period. Table 3 showed an 

overall standard deviation of 15.6 percent for ESG portfolio which was the highest of all 

three portfolios. Gasser, Rammerstorfer and Weinmayer (2017) did find opposite 

results when they compared the ESG portfolio to the other ones as they found that ESG 

portfolio yielded similar return to that of Sharpe portfolio. Furthermore, their ESG 

portfolio was only slightly riskier than the Sharpe portfolio. Since this study focused on 

only Swedish Large cap companies, the results are likely to be so different due to the 

small pool of ESG stocks. Table 2 showed that the number of stocks in ESG portfolio 

was lower than what it was for the two others in all years. For anyone who considers 

ESG-portfolio strategy, it is worth expanding the investment pool outside of only 

Sweden. The relatively high returns of only Delta portfolio indicate, that with large 

number of stocks, one could create a high ESG scored portfolio while maximising the 

Sharpe ratio and get good monetary returns, simultaneously. 

 

All in all, Delta portfolio shows some evidence of relatively good performance of 

sustainable or responsible investments. The portfolio was the most stable between 2011 

and 2018 in terms of return. Delta portfolio overperformed the index in all years except 

2012. As previously stated, ESG portfolio had relatively similar ESG scores to Delta 

portfolio. Thus, the ESG score does not alone explain the returns. Indeed, there’s been 

debate whether the overperformance of ESG stocks has nothing to do with ESG factors. 

In a previous study, the overperformance that was found within ESG stocks, 
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disappeared when the returns were adjusted to FFC-risk factors (Limkriangkrai, Koh 

and Durand, 2017). This would mean that the recent hype around responsible investing 

and its overperformance (Durán-Santomil et al., 2019) has nothing to do with the 

sustainability factors, but instead with the well-known risk factors: market beta, size, 

value, and momentum. The momentum factor does not, however, explain why Delta 

portfolio did so well in terms of return in this study since the stocks were not picked 

based on returns. Delta portfolio had lowest multiperiod TE value, indicating that it 

followed the index closest of the three portfolios, which indicates that the market beta 

could explain some part of the return. Delta portfolios could be investigated further 

with, e.g., factor models to see whether the relatively good performance of Delta 

portfolios can be explained by the risk factors. 

 

7.2 Fund analysis 

Looking at the funds revealed that only one of them, Splitan Aktiefond 

Investmentbolag, yielded a cumulative return (131.90%) exceeding those of the 

portfolios. Odin Sverige C did also perform better between 2011 and 2018 than ESG 

portfolio. As stated before, sustainable funds are often constructed in similar way as the 

ESG portfolio (Gasser,Rammerstorfer and Weinmayer, 2017). When comparing returns 

of ESG portfolio to the funds’ returns, most of the funds did worse over time than the 

ESG portfolio. When Sharpe ratios were compared, the ESG portfolio had relatively 

similar values than what the funds had. This means that ESG portfolio was riskier than 

the funds. Still, in most years there was at least one fund that overperformed the ESG 

portfolio when Sharpe ratios were compared. Moreover, looking at the ESG scores of 

funds and the responsibility-risk ratios, the ESG portfolio would not have been the best 

decision in any of the years. It seems that by constructing an ESG portfolio, the investor 

would not gain much in terms of return or responsibility. The overall risk for ESG 

portfolio was 15.6 percent which does not differ much from what it was for the funds 

(table 5). Therefore, a higher Sharpe and Delta ratio could be achieved by investing in 

funds than by the ESG portfolio.  

 

Delta portfolio has a common interest in ESG matters with the funds. There was only one 

fund that was able to yield cumulative returns higher than the Delta portfolio. Also, the 

mean return was mostly higher for Delta portfolio than for any of the funds. Moreover, 

Delta portfolio had lower risk in it. Considering an investor with preference set (α=0, 

β=1, γ=1), and who has no interest in return, the Delta portfolio has been superior to 
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funds since 2015. Before 2015, there were funds that provided higher ESG score-to-risk 

ratios for investors. Thus, the Delta portfolio have been the best option for a responsible 

investor since 2015.  

7.3 Summary 

There seems to be some level of trade-off between return and responsibility as the Sharpe 

portfolio had constantly lower ESG scores than the other two portfolios. Moreover, the 

returns were higher for Sharpe ratio both cumulatively and by mean return. However, by 

investing with Delta strategy, the investor was able to gain relatively good returns even 

when the return was not of interest. This indicates that there is a positive relationship 

between responsibility and return, but only one way, as it seems that the responsible 

portfolio was able to yield relatively good returns while Sharpe portfolio did not mostly 

receive high ESG score as a by-product. Furthermore, high ESG scores since 2016 for 

Sharpe portfolio was associated with relatively low returns. Also, since only delta 

portfolio had positive returns in all years, this is evidence on companies engaged in ESG 

activities being more stable to market changes. Indeed, Delta portfolio was the least risky 

portfolio. Thus, the study finds also that there is a trade-off between responsibility and 

risk. What is new and something that could be studied further is the fact that investors 

could be able to gain relatively good monetary returns, simply by picking stocks based 

on Delta ratio, that is by maximising their portfolios’ ESG score to risk, while receiving a 

responsible portfolio. 
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8 CONCLUSIONS 

 

This paper studied how the responsible portfolios differ from conventional ones in 

Swedish Large cap stock market. More precisely, the aim was to study, whether there is 

a trade-off between monetary return and responsibility. Another question that was asked 

was whether the responsible funds perform well enough, so that investors would be 

smart to put their money in them instead of selecting stocks themselves.   

Following Gasser, Rammerstorfer and Weinmayer (2017) Standard Portfolio Theory was 

used to build the portfolios. Standard portfolio theory was extended to also include the 

preferences for responsibility, which resulted in following model  

𝑀𝑎𝑥 𝛼𝜇 + 𝛾𝜃 + 𝛽𝜎2 + λ(1-∑ 𝑤𝑖
𝑛
𝑖=1 )  

Two portfolios were built to get optimal return-to-risk portfolios. The first portfolio could 

include stocks without restrictions, while the other was restricted to include only 

company stocks that had ESG score over 0.583. The ESG portfolio was built to have a 

portfolio that was built similarly to the funds. The third portfolio was built to get an ESG 

score-to-risk optimal portfolio, Delta portfolio.  

The results showed that the Delta portfolio did experience decrease in return and Sharpe 

ratio when compared to other portfolios. However, the Delta portfolio yielded positive 

returns during all years, and even higher than other portfolios in some years, resulting 

in positive Sharpe ratio values. Also, the study finds evidence on trade-off between 

responsibility and risk, as Delta portfolio was overall the least risky portfolio. Overall, 

the responsible investor would have only faced a modest decrease in returns while 

investing based on ESG score-risk−ratio. Secondly, the results indicate that even with no 

interest in responsibility, the return-to-risk portfolio could result in a portfolio exhibiting 

a “satisfactory relative ESG performance”, since 2016. However, the returns for Sharpe 

portfolio were relatively lower from 2016 to 2018. Furthermore, Sharpe portfolios ESG 

score was very low until 2016. This shows that the trade-off is more severe for a 

conventional investor, as high returns were associated with low ESG score, while 

relatively low returns were associated with higher ESG scores. 

The second question was whether the investor should invest in responsible fund or was 

it more worth to build an own responsible portfolio. There was only one fund that was 
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superior to all portfolios cumulatively. However, the ESG scores and Delta scores 

indicated that until 2015 the funds were superior to all portfolios in terms of 

responsibility. Since 2015, Delta portfolio was superior to funds and the ESG portfolio 

when Delta ratios were compared. The ESG portfolio was never optimal due to its risk 

resulting from too small pool of companies with a minimum score of 0.583. Considering 

an investor who has the preference set (𝛼 = 0, 𝛾 = 1, 𝛽 = 1) it would be more worth to 

build a Delta portfolio than invest in a fund. It turns out that even for an investor who 

cares about the returns but want to invest responsibly, the Delta portfolio is superior to 

most of the funds. Perhaps with a larger pool of companies with good ESG scores, the 

ESG portfolio strategy could yield a portfolio that can compete with funds, but when the 

pool is small and diversification possibilities are sparse, maximising Delta ratio seems to 

be a superior strategy.  
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APPENDIX 1 NORDNET’S AVAILABLE SCREENS 

Negative Screens 

Alcohol 

Animal Experiments  

Coal Power 

Gamble 

GMO 

Gun industry 

Military Industry  

Nuclear Power 

Palm Oil 

Pesticide 

Pornography 

Small arms 

Tobacco 

 

 



67 
 

APPENDIX 2 ESG SCORE HISTOGRAMS 
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APPENDIX 3 FREQUENSIES OF ESG SCORES  

 

Scores 2011 2012 2013 2014 2015 2016 2017 2018 

0,25 0 1 0 0 2 2 2 1 

0,33 3 2 4 5 4 3 5 3 

0,416 10 3 7 8 8 7 11 18 

0,5 8 13 12 13 10 14 11 14 

0,583 8 5 6 8 9 9 6 20 

0,66 4 15 14 11 11 8 12 16 

0,75 16 11 11 11 11 12 10 14 

0,83 5 7 5 5 10 11 11 7 

0,916 2 1 1 1 3 3 5 3 

1 0 0 0 0 1 0 0 0 
 

         
 

         

Scores 2011 2012 2013 2014 2015 2016 2017 2018 

>0,583 35 39 37 36 45 43 44 60 

%  63 % 67 % 62 % 58 % 65 % 62 % 60 % 63 % 
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APPENDIX 4 OPTIMIZATION 

 

The daily stock returns were calculated for each stock by formula  

𝑙𝑛(𝑃𝑡 − 𝑃𝑡−1).  

After this, I calculated the mean log return for each stock. This was done using the 

average() function in Excel which calculates the sum of returns divided by the number 

of observations 

1

𝑁
∑ 𝑅𝑖,𝑡

𝑛

𝑖=1
 

The number of observations is the same as the number of days when the stock was traded 

during the specific year. For instance, in 2010 number of trading days was 252. Then, I 

calculated also the variances for each daily observation, by using the var() function in 

Excel. The formula for sample variance is: 

∑(𝑅𝑖 − �̅�)
2

(𝑛 − 1)
 

After this, the daily excess returns for each stock were calculated, which was done by 

calculating the return in period i minus the mean return of the stock during that year. 

𝑅𝑖 − �̅� 

With this information it was then possible to crate the covariance matrix. In Excel, the 

formula for this was  

=MMULT(TRANSPOSE(excess returns);(excess returns)/N-1)*N. This formula 

calculates daily covariances and then multiplies the result by number of trading days 

within a year. The multiplication is done, since the portfolio optimization is also done on 

yearly basis and the returns are in the optimization also calculated as yearly returns.  

First, I created portfolios with equal weights for each year, so all stocks had a weight k/1. 

Then, I calculated the return and ESG score for the equal weighted portfolio by using the 

Excel formulas 
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=MMULT(TRANSPOSE(annual returns for each stock); annual weights for each stock) 

=MMULT(TRANSPOSE(ESG score for each stock); annual weights for each stock) 

These Excel formulas can be expressed as: 

∑ 𝜇𝑖

𝑛

𝑖=1

𝜔𝑖 

∑ 𝜃𝑖𝜔𝑖

𝑛

𝑖=1

 

Where the first shows the overall return of the portfolio, and the second formula 

represents the overall ESG score of the portfolio.  

The risk of the portfolio was calculated using Excel formula 

=MMULT(TRANSPOSE(weights for each stock);MMULT(covariance matrix; weights 

for each stock)) 

Which solves the formula 

𝜎𝑃
2 = ∑ ∑ 𝑤𝑖𝑤𝑗

𝑛

𝑗=1
𝐶𝑜𝑣(𝑅𝑗, 𝑅𝑗

𝑛

𝑖=1
) 

Finally, Sharpe ratio was calculated as 

𝑅𝑝 − 𝑅𝑟𝑓

𝜎𝑝
 

Where 𝜎𝑃 was simply gotten by taking the square root of the portfolio risk: 

𝜎𝑝 = √∑ ∑ 𝑤𝑖𝑤𝑗

𝑛

𝑗=1
𝐶𝑜𝑣(𝑅𝑗, 𝑅𝑗

𝑛

𝑖=1
) 

The Delta ration was calculated in similar fashion, but replacing the excess return by ESG 

score of the portfolio, γ: 

𝜃

𝜎𝑝
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After this, the optimization is done by using Excel solver. In Excel Solver, the user defines 

objective function, decision variables, and if needed, constraints. There were two 

objective functions, Sharpe and Delta ratio. The decision variables were the weights of 

the stocks. The weights must be 0-1 to restrict short selling, thus the restriction was 

sum(weights)<=1. This technique is based on Kuhn-Tucker conditions, which is used 

when no short selling is allowed (Finnerty, et al., 2013). The objective functions used are 

𝑀𝑎𝑥
 𝑅𝑝 
̅̅ ̅̅ − 𝑅𝑟𝑓

𝜎𝑝
 

and 

𝑀𝑎𝑥
 𝜃𝑝 
̅̅̅̅

𝜎𝑝
 

Subject to  

∑ 𝑊𝑖
𝑛
𝑖=1 =1,  𝑊𝑖 ≥ 0,             𝑖 = 1,2, . . . 𝑛 

Where   

𝑅𝑝 
̅̅ ̅̅ = ∑ 𝑊𝑖𝑅𝑖 ,̅̅ ̅̅

𝑛

𝑖=1
 

Or 

𝜃𝑝 
̅̅̅̅ = ∑ 𝑊𝑖𝜃𝑖 ,̅̅̅̅

𝑛

𝑖=1
 

and 

𝜎𝑝 = √∑ ∑ 𝑤𝑖𝑤𝑗

𝑛

𝑗=1
𝐶𝑜𝑣(𝑅𝑗, 𝑅𝑗

𝑛

𝑖=1
) 

The optimal weights are obtained under the five Kuhn-Tucker conditions  

𝑑𝐹(𝑊)

𝑑𝑊𝑖
+  𝐴𝑖 = 0 

𝑊𝑖+𝐴𝑖 = 0 

𝑊𝑖 ≥ 0, 
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𝐴𝑖 ≥ 0, 

∑ 𝑊𝑖 = 1
𝑛

𝑖=1
 

If the maximum value is found on 
𝑑𝐹(𝑊)

𝑑𝑊𝑖
< 0 , then A is a positive and W is zero. If 

maximum value is found at 
𝑑𝐹(𝑊)

𝑑𝑊𝑖
=0, then A is zero and W is positive (Finnerty, et al., 

2013). In Excel Solver, the target value of weights is set to one, which fills the 5th 

condition. The initial weights of stocks are selected to changing variables, which fulfils 

the first and second conditions. In Solver, “Assume non-negative” is selected, which 

fulfils the third and fourth Kuhn-Tucker conditions. The resulting values for weights are 

optimal to maximize the objective function (Sharpe ratio or Delta ratio). The resulting 

optimal weights were then used as weights for the next year, e.g., the final portfolio for 

2011 used weights that were gotten when performing optimization with data from 2010. 
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APPENDIX 5 FUND DESCRIPTIVE STATISTICS 

 

Table 7 Returns 

 

 

Table 8 Sharpe Ratios 

  2011 2012 2013 2014 2015 2016 2017 2018 
Elite Alfred Berg Finland Fouks A 
Growth -1,36 0,22 2,10 0,33 0,58 0,32 0,45 -0,43 

Evli Finland Select B -1,21 0,46 1,64 -0,05 0,82 0,55 1,11 -0,28 

FIM Fenno -1,37 0,75 2,07 0,49 0,96 0,25 0,58 -0,57 

Fondita Equity Spice B -1,09 1,12 1,54 -0,09 1,13 0,65 0,32 -1,29 
Handelsbanken Finland Smabolag (A1 
EUR) -1,15 0,82 1,80 0,39 0,72 0,79 0,42 -0,49 

Odin Sverige C -0,78 1,26 2,10 0,10 1,42 0,68 0,85 -0,57 

Tellus Midas -2,46 0,08 0,31 -0,75 0,31 -0,48 1,88 -0,99 

Taaleri Finland Value Equity A -0,56 0,39 1,76 0,27 0,73 1,30 1,18 -0,99 

Spiltan Aktiefond Investmentbolag   1,28 1,67 0,66 0,81 0,33 0,88 -0,46 

Nordnet Indeksirahasto Suomi         0,72 0,66 0,94 -0,14 

UB HR Suomi A         0,58 0,87 1,07 -0,41 

Lannebo Smabolag EUR             0,87 -0,37 

 

 

 

 

 

  2011 2012 2013 2014 2015 2016 2017 2018 
Elite Alfred Berg Finland Fouks A 

Growth -35,8 % 5,5 % 26,8 % 4,3 % 11,0 % 6,0 % 4,8 % -6,1 % 

Evli Finland Select B -33,5 % 11,3 % 23,6 % -0,7 % 15,1 % 10,2 % 11,0 % -3,9 % 

FIM Fenno -38,8 % 16,6 % 31,1 % 6,9 % 16,6 % 4,3 % 5,6 % -8,0 % 

Fondita Equity Spice B -32,1 % 23,6 % 22,8 % -1,5 % 19,4 % 11,5 % 3,1 % -16,6 % 
Handelsbanken Finland Smabolag (A1 

EUR) -30,8 % 17,3 % 26,1 % 5,3 % 13,7 % 14,0 % 4,2 % -6,4 % 

Odin Sverige C -18,9 % 22,8 % 29,8 % 1,4 % 26,5 % 11,9 % 9,4 % -9,3 % 

Tellus Midas -32,8 % 2,6 % 4,8 % -10,5 % 6,0 % -8,9 % 21,5 % -14,8 % 

Taaleri Finland Value Equity A -13,3 % 9,1 % 25,7 % 3,8 % 13,5 % 23,2 % 10,8 % -13,0 % 

Spiltan Aktiefond Investmentbolag  26,8 % 27,8 % 10,7 % 18,9 % 7,2 % 11,2 % -8,7 % 

Nordnet Indeksirahasto Suomi     15,4 % 13,5 % 10,1 % -2,2 % 

UB HR Suomi A     11,1 % 15,6 % 10,3 % -5,2 % 

Lannebo Smabolag EUR       9,5 % -5,7 % 
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Table 9 Risks 

 

 

  2011 2012 2013 2014 2015 2016 2017 2018 
Elite Alfred Berg Finland Fouks A 
Growth 27,7 % 20,2 % 12,5 % 13,2 % 18,8 % 18,6 % 10,7 % 14,3 % 

Evli Finland Select B 29,5 % 22,1 % 14,0 % 13,8 % 18,3 % 18,5 % 9,9 % 13,9 % 

FIM Fenno 29,7 % 20,8 % 14,8 % 14,0 % 17,2 % 17,0 % 9,6 % 14,1 % 

Fondita Equity Spice B 31,2 % 20,1 % 14,4 % 15,3 % 17,0 % 17,9 % 9,5 % 12,8 % 
Handelsbanken Finland Smabolag (A1 
EUR) 28,4 % 19,8 % 14,2 % 13,6 % 18,9 % 17,6 % 10,2 % 13,1 % 

Odin Sverige C 26,6 % 17,3 % 13,9 % 14,6 % 18,6 % 17,5 % 11,1 % 16,2 % 

Tellus Midas 14,2 % 17,9 % 13,8 % 14,0 % 19,1 % 18,6 % 11,4 % 14,9 % 

Taaleri Finland Value Equity A 27,6 % 20,7 % 14,3 % 14,5 % 18,2 % 17,8 % 9,2 % 13,2 % 

Spiltan Aktiefond Investmentbolag   20,0 % 16,3 % 16,2 % 23,3 % 21,9 % 12,7 % 18,8 % 

Nordnet Indeksirahasto Suomi         21,1 % 20,7 % 10,7 % 15,0 % 

UB HR Suomi A         18,9 % 18,0 % 9,7 % 12,9 % 

Lannebo Smabolag EUR             10,9 % 15,4 % 


