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This research examines the performance of sustainable and socially responsible 
Exchange Traded Funds, ETFs, in the U.S. equity market. Its purpose is to investigate 
whether sustainable ETFs have potential to add value for investors. The study covers 
monthly data over a sample period of 5 years, 1.3.2012-1.3.2017. 

The research utilizes the Morningstar Sustainability Rating for defining the 
sustainability and unsustainability for the universe of ETFs. In addition to the 
sustainability, the sample portfolios are constructed with matching fund 
characteristics and further divided per domestic (U.S.) and global investment 
attributes. The empirical research is implemented by investigating do the sustainable 
ETFs yield abnormal returns and how do they perform in comparison to their 
unsustainable counterparts. As the method, factor models including CAPM, Fama-
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obtain the alphas for the portfolios. The analysis is further complemented by another 
risk-adjusted performance measure, the Sharpe ratio.  
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have however yielded negative returns during the sample period. Nevertheless, the 
domestic sustainable ETFs have simultaneously outperformed their counterparts, 
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1 INTRODUCTION 

Among the prevalent trends in financial markets, there are two distinct phenomena that 

have substantially increased their popularity over the recent years: sustainable and 

responsible investing and passive asset management.  

Sustainable and socially responsible investing is nowadays recognized worldwide and it 

continues to gain attention to a growing extent. It generally refers to the overlapping 

terms of Sustainable, responsible and impact investing (SRI) and Environmental, social 

and corporate governance (ESG) issues, which consist of principles and practices that 

contribute to a greater environmental and social impact combined with financial 

prosperity. Investors’ growing awareness and interest towards sustainability and 

responsibility can be seen in the increased demand for investments considering these 

issues (US SIF, 2017), and these demands together with the regulatory compliance have 

resulted in companies and asset managers integrating and disclosing sustainability and 

responsibility matters increasingly in their business models. In other words, the 

sustainability practices are currently answering the growing demands of both, the well-

informed investors and the legislators. 

According to Bauer, Koedijk and Otten (2005) the first recognized cases of ethical values 

or social criteria beeing applied to investing date back as far as ancient history, but its 

modern form has originated from the 1960’s political conditions. Bauer at al. (2005) state 

that during the time the social consciousness of subjects such as environment, nuclear 

energy and civil rights increased, and the investors began to demand the application of 

ethical criteria also in the investment procedures. This demand resulted in companies 

starting to include sustainability policies in their strategies and operations, and 

eventually also in the number of responsible, sustainable and ethical investments 

expanding. This trend has increasingly grown till this day. 

In 2017 the Forum of Sustainable and Responsible Investment, US SIF, reports that in 

the United States the market size of Sustainable, responsible and impact investing (SRI) 

for 2016 was $8.72 trillion. This means that the SRI investments currently account for 

approximately 21.6 %, of the total assets under professional management, i.e. more than 

one out of every five dollars. There has been a substantial increase of 33 % in the market 

since 2014 and overall the SRI investing has tripled its volume over the past decade.  The 
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14-fold increase since 1995 (US SIF, 2017) illustrates a significant growth this market has 

experienced. 

Similarly, another rising phenomenon in the financial markets is the increasing 

popularity of passive asset management and index investing. During the past years 

instruments designed for this purpose, such as the Exchange Traded Funds (ETFs), have 

multiplied their market size and currently account for almost a third of the trading in 

United States. As majority of ETFs apply a passive investment strategy following e.g. a 

specified index and hence conduct fewer transactions, they experience fewer risks 

created through untimely or mistakenly positioned asset management in comparison to 

actively-managed mutual funds. This also enables ETFs to have lower fees and their cost-

efficiency together with diversified investment opportunities attract aware investors. 

Due to the extensive expansion of these markets, both ETF investing and sustainable 

investing have great economic significance in the financial markets and under current 

conditions their importance can be expected to continue increasing. On one hand, 

sustainable and responsible investing remains a current topic when the invertors’ grown 

interests towards it are combined with the citizen and stakeholder concerns and 

potentially tightening regulations, considering e.g. environment related issues. On the 

other hand, simultaneously the investors’ interest towards alternative, more cost-

concerned and more differentiated solutions drive passive asset management and 

presumably further affirm ETFs’ market share. This research will combine these two 

contemporary phenomena by examining the performance of ETFs that are considered 

sustainable and responsible.  

The subject of sustainable and responsible investing and its effects on investment 

performance has been studied some, examples of studies conducted include for instance 

how socially responsible mutual funds perform (e.g. Bauer et. al. 2005, Nofsinger and 

Varma, 2014) and how SRI and firm performance are connected (e.g. Mill 2005). 

However, prior research has not focused on the performance of Exchange Traded Funds, 

ETFs and has only focused on mandated sustainable funds. This research on the on the 

hand expands the field by using an alternative, less exclusive definition for sustainability. 

For these reasons, it can be concluded that there is a gap in the literature and this 

research intends to fill it. 
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1.1. Purpose of the study 

The purpose of this study is to investigate whether sustainability has potential to add or 

destroy value with ETF investments. In other words, the aim is to extend the research of 

sustainable investments to the performance of sustainable ETFs and to find out how they 

perform in comparison to their unsustainable counterparts. 

1.2. Limitations 

To be able to gather adequate data, this research concentrates on Exchange Traded 

Funds that have the United States of America (U.S.) as their domicile and country 

registered for sales, as the US offers the biggest selection of these instruments. However, 

the investments of these ETFs include both domestic (U.S.) and international 

geographical asset attributes. 

Additionally, as the research addresses the return performance of sustainable and 

responsible ETF’s, the object-related limitations are clear: both ETFs and investment 

vehicles with sustainability attributes are relatively recent additions in the financial 

markets, compared to e.g. traditional shares of stocks or bonds, and hence relevant 

objects and the available time-series data are limited. This study therefore focuses on the 

latest 5 years; a sample period from 1.3.2012 to 1.3.2017. 

1.3. Contribution and motivation 

ETFs are not covered in prior research considering sustainable or responsible investing 

and hence there is a clear gap in the literature to be filled.  Furthermore, as explained in 

the introduction, responsibility and environmental, social and governance issues 

continue to be current topics and are to a growing extent included in investment 

decisions of not only companies and asset managers, but also of individual investors. It 

is also likely that the number of requirements and regulation concerning sustainability 

and environment issues will increasing in the future, e.g. risks associated with climate 

change and the costs of counteracting are a critical affair for all enterprises and societies 

already. Climate concerns and agreements may in other words obligate companies to 

take actions towards more sustainable operations, and thereafter those who are able to 

anticipate this and prepare in advance, may have great advantages in cost-efficiency and 

competitiveness in the future. 
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This research aims to provide support for investors considering sustainability and 

responsibility factors in their investment decisions. It offers a review of the return 

performance of sustainable ETFs and additionally discusses other potential motives 

besides financial to choose them. The financial performance of sustainable investments 

is obviously essential for their attractiveness and a key factor to any further market 

growth and wider market acceptance (Bauer et al., 2005). Therefore, the results of this 

research are relevant and also hold potential for further application.  

1.4. Structure of the thesis 

This subchapter will present more in depth the structure of this thesis. This research will 

have seven main sections. This first section was an introduction into the topic, explaining 

the origins of the sustainable and responsible investments and their contemporary 

nature. Additionally, it reasoned why the topic is currently relevant and how this research 

can further contribute to the area.  

 

Theoretical framework of this research is divided into three sections and it will present 

the relevant background theories and key terms concerning the research topic. Section 2 

presents the ETFs as instruments and introduces their characteristics and market status. 

Section 3 on the other hand is structured to provide an overview of the contexts in 

sustainable and responsible investing and to describe and discuss sustainability as a 

potential source of value for investors. Finally, previous research is presented in section 

4, where the relevant findings of prior research in the field that correspond to this topic 

are presented and discussed. 

 

Section 5 will explain the data gathering process, the sample criteria and the construction 

of the portfolios under examination. Furthermore, the descriptive statistics of the target 

ETFs and the portfolios are presented. Section 6 will continue to describe the thesis 

methodology, discussing and reasoning the chosen method and presenting the models 

and variables applied. Additionally, results for model diagnostics tests are reported and 

discussed. Section 7 presents results of this research and finally section 8 discusses and 

concludes the findings.  
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2 ETF – EXCHANGE TRADED FUND 

This section describes the investment instruments in the interest of this research; the 

Exchange Traded Funds (ETFs). It presents their characteristics, e.g. the replication 

strategies they employ, as well as risks and costs that are involved in ETF investing. 

Furthermore, the history of ETFs and their market development and current market 

share are presented. 

An Exchange Traded Fund (ETF) refers to an exchange listed investment fund, whose 

asset allocation typically tracks a specified index or portfolio (Puttonen and Repo, 2007). 

ETFs are traded similarly to shares of stocks, i.e. as units in the exchange throughout the 

trading day and investors can monitor the quotations in real time. ETFs in other words 

operate on the contrary to conventional mutual funds, whose sales occur only once a day 

when their net asset value is calculated. There are also actively-managed ETFs in the 

market, however, a clear majority (over 99%) of the ETFs do not attempt to outperform 

the indexes by active asset management, but follow their targets through passive 

investment strategies. This is often referred as indexing, which indicates the fund 

replicates the target index in all market situations and its assets are not actively traded, 

for instance per manager views (Monks and Minow, 2011). ETFs can include e.g. equities, 

bonds, currencies and commodities based on the tracked indexes and portfolios, which 

can vary from focused industries or markets to wide-ranging global ones. (Bodie et al, 

2011; Puttonen and Repo, 2007) 

Investors are perceived to be interested in ETFs especially due to their stock-like trading, 

lower fee structure and their simultaneous ability to offer diversification. ETFs offer 

various asset classes, wide markets and specific sectors with a fraction of the cost they 

would normally hold, opening new opportunities for the investors. However, the costs 

are not the only reason ETFs enable new opportunities; both widespread markets and 

narrow, specific industries are available through ETFs even in small shares. In other 

words, ETFs are considered as convenient and cost-effective instruments to reach special 

markets that would be otherwise complicated to access efficiently. (Bodie et al., 2011; 

ETF database, 2017a) 

In one of the key roles in the ETF market are the so-called authorized participants. The 

authorized participants are responsible for creating and redeeming the ETF shares, in 

other words act as dealers for the ETF shares and control for e.g. the ETF liquidity. 
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Hence, one of their main objective is to maintain the ETF prices at fair values, i.e. close 

to the market value of the ETFs’ underlying assets. These are referred as arbitrage 

activities. An authorized participant is usually a large financial institution. The role of the 

authorized participant is further discussed in the following chapter of ETFs’ replication 

strategies. (Vanguard, 2013) 

2.1. Replication strategies of ETFs 

Besides the active or passive management, ETFs can be classified to two additional 

categories based on their replication strategies, i.e. whether they employ the so-called 

physical or synthetic investment strategies to reach their investment objectives. Physical 

ETFs replicate the underlying index by physically investing in the target securities and 

assets in similar approximate proportions as in the index. This replication strategy 

provides high transparency in the ETF holdings, however, on the down-side there are 

transaction costs to be accounted for. In some cases, e.g. when substantial transaction 

costs of a wide index or illiquidity of certain securities are present, replicating the index 

in total may not be feasible. Thereafter, physical index-based ETFs may also use 

sampling strategies, i.e. obtaining a subset of the index’s assets. Occasionally the subset 

is in addition complemented with other mimicking securities to enhance the index-

tracking. (IOSCO, 2013) 

In contrast to physical ETFs, the synthetic ETFs do not hold the target securities, but 

instead operate through derivative contracts, most commonly total return swaps. 

Synthetic ETFs may therefore create competitive investment opportunities that would 

otherwise be impossible or too expensive to implement, e.g. challenging markets or 

benchmarks that have inferior liquidity. In practice, the ETF provider or manager 

constructs a swap agreement with a qualified counterparty (e.g. a bank or other financial 

entity) to receive the yield of the target benchmark without owning the securities itself. 

In return, the ETF pays cash to the counterparty. (IOSCO, 2013; Vanguard, 2013) 

There are two different swap structures used by synthetic ETFs. In the unfunded 

structure, the ETF issues shares to the authorized participant and receives cash in return. 

This cash is then used to obtain a so-called the substitute basket from the counterparty 

and thus in practice the ETF swaps this substitute basket’s return to the return of the 

target securities. In this structure, the ETF owns the assets in the substitute basket. The 

substitute basket on the other hand may be constructed with various securities and it 
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may drastically differ from the target benchmark, i.e. the asset class can be different and 

the investments might be from another sector or another geographic area. The content 

of this substitute basket is determined in the swap contract and it ultimately depends on 

the interests of the agreeing parties. The ETF is likely to pursue stable and liquid assets 

to secure its position against the possibility of the counterparty’s financial distress and 

the counterparty pursues its own agenda, e.g. implementing a specific investment 

strategy or hedging its current risky assets. (IOSCO, 2013; Vanguard, 2013) 

The funded structure on the other hand has parallel creation process to that of the 

unfunded, but a substitute basket is not created. Instead, the ETF again swaps the return 

of the target to cash and a collateral basket is used to collateralize the derivative exposure. 

The collateral basket is set to a separate account with a third, independent party. 

Therefore, in both structures the counterparty is responsible for supplying the ETF’s 

return to investors and thus a counterparty risk is critical for synthetic ETFs. Risks of the 

ETFs are discussed in more detail in the last chapter of this section. (IOSCO, 2013; 

Vanguard, 2013) 

In addition to the replication strategies explained above, there are also so-called 

leveraged and inverse ETFs. The leveraged ETFs aim to multiply the return of their 

benchmark and often use swaps to accomplish this, as there is restricting regulation on 

leveraging physical assets. Inverse ETFs on the other hand aim to provide the opposite 

of the return, i.e. to hedge a certain exposure. Both have typically a specific time frame 

to achieve the target performance and many of them reset daily. Furthermore, also so-

called leveraged inverse ETFs that combine features of the two are available in the market 

(commonly known as ultra-short funds). All three are typically considered synthetic 

ETFs, as derivatives are used to achieve their objectives. (IOSCO, 2013) 

To conclude, there are several underlying differences between the physical and synthetic 

ETFs, which influence e.g. their costs and riskiness. Thus, these aspects should be 

considered together with the benefits in the investment decisions. 

2.2. Risks and costs of ETFs 

The asset allocation and the fee structure are the most crucial features of an investment, 

as both affect the return performance either directly or indirectly. The allocation 

determines the riskiness, which in contrast influences the performance, and the amount 

of fees on the other hand is reduces the investment returns. Understanding the overall 
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risks of one’s portfolio and the costs of investing are hence key aspects of successful 

investing. Like any other investment, ETFs also include certain fees and risks, and this 

chapter describes them.  

Considering ETFs, there are both risks and costs that are involved in all types of investing 

and furthermore those that are characteristic to ETFs specifically. One of the risks that 

is attached to all assets is the market risk. As explained earlier, ETFs track a certain 

portfolio or index and hence the underlying market and investments are the principal 

determinants in their performance. The market risk ultimately means that the 

investment fluctuates with the market, and this risk can only be mitigated indirectly by 

allocating between different asset classes. Another risk concerning all market 

participants is the risk of closure of the instrument. With ETFs, the closure means that 

the managers liquidate the fund and the investors receive their share in practice after 

taxes, transaction costs and possible other fees, e.g. legal costs. It is usually 

recommended that an ETF is sold immediately after an issuer releases a closure. (ETF 

database, 2017b) 

As mentioned previously, ETFs typically have considerably lower expense ratios than 

mutual funds. They are less expensive e.g. due to the lack of fund marketing expenses 

and reduced management fees and due to index-investing being more passive and thus 

creating less transaction and management costs. The lower management fees derive 

from trading via brokers, as their brokerage commissions tend to be lower than mutual 

fund subscription fees. Furthermore, cashing in assets from a mutual fund can force the 

fund to sell some of its investments to meet the redemptions and thereafter cause capital 

gains’ taxation for the existing shareholders. With ETFs, however, this challenge is not 

present as shareholders sell their shares to other investors and fund is not necessitated 

to convert any of its underlying portfolio and ETFs are able to maintain a lower turnover. 

Thus, potential tax benefits within the funds arise. Nevertheless, similarly to all other 

assets investors encounter risks due to taxation with ETFs, too. Generally, ETFs are 

considered tax efficient, but different investment policies may affect their taxation and 

make them less appealing. ETFs investing to currencies, commodities and derivatives for 

instance are exposed to distinct tax treatments. Moreover, actively managed ETFs 

encounter more often capital gain taxes than the passively managed, correspondingly to 

mutual funds. Lastly, similar to other investments, ETFs are naturally prone to 

individual taxation of capital incomes. (Bodie et al., 2011; ETF database, 2017b; Puttonen 

and Repo, 2007) 
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ETFs additionally encounter risks due to their alignment, as their underlying 

investments are unlikely to be entirely identical to those of the index. Both the assets and 

their weights are probable to diverge from the targets to an extent. Thus, in practice ETFs 

tracking a same index or a sector may produce different returns not only in comparison 

to the tracked target, but also to each other. This composition risk is higher when a sector 

or industry is tracked, as its definition is more imprecise and the selection of companies 

in the portfolio may vary considerably. Furthermore, some ETFs, particularly the 

leveraged ones, can hold structures that expose them to allocation changes and 

additional volatility. The composition risk hence relates to the so-called methodology 

risk, which refers to differing investment strategies employed. The methodologies 

determine how the investment baskets are structured and how they are managed within 

the ETFs, including asset selection and weighting. (ETF database, 2017b) 

Moreover, not being able to completely imitate the target creates a so-called tracking 

error risk. ETFs’ net asset values may at times slightly deviate from their trading prices 

as ETFs and thus until the so-called arbitrage mechanism acts to correct the intraday 

mispricing, the potential differences may deteriorate ETFs’ cost benefits compared to 

mutual funds (Bodie et al., 2011). Tracking error is mostly caused by fees of the fund, 

taxation and timing of the dividends. Tracking error is larger amongst the ETFs that use 

physical replication compared to those with synthetic replication strategies. Puttonen 

and Repo (2007) also note that ETFs’ bid-ask spread, i.e. the difference between 

purchase and selling price, can at times be significant and thereafter needs to be 

considered when estimating their overall expenses. (ETF database, 2017b, Puttonen and 

Repo, 2007) 

There are also costs considering holding an ETF portfolio, denoted as the trading risk. 

As explained previously, ETF investing also includes different fees, although many of 

them are reduced in comparison to other instruments. For instance, the brokerage 

commissions, the expense ratio and the taxes on capital income all affect the investment’s 

financial performance from the investor point of view, and thus can be considered as 

risks in the overall portfolio construction. Furthermore, although the brokerage and 

management fees of ETFs are significantly lower than mutual funds’ subscription, 

redemption and management fees, there might be additional custody fees depending on 

the investor’s domicile and local banking services (Puttonen and Repo, 2007). (ETF 

database, 2017b) 
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Besides the performance of an investment, also the ability to redeem the assets is 

essential for investors. ETFs are traded intraday, but there are two perspectives to be 

considered regarding liquidity and liquidity risks. The traditional conception of liquidity, 

measured e.g. as the average daily trading volume is important, but it does not 

completely describe ETF’s liquidity by itself. As ETFs are ultimately as liquid as their 

underlying investments, a more accurate description is provided through the so-called 

implied liquidity, assessing the underlying assets and their potential for trading. The 

liquidity risk is typically not high amongst the largest and most popular ETFs, however, 

it might be a concern in some sectors. (ETF database, 2017b) 

In case ETFs employ securities lending or synthetic replication strategies described 

earlier, they also encounter the counterparty risk. In securities lending, the counterparty 

risk is induced when holdings are lent to another party for a certain period. Collateral 

agreements help to diminish this risk. On the other hand, in the case of synthetic 

replication and tracking via swaps, the swap exposure can also be collateralized to reduce 

the risks involved. However, this leads the overall riskiness of the synthetic ETFs to 

increase, which in return needs to be compensated to the investors. Synthetic ETFs hence 

typically have lower fees and lower tracking errors in comparison to the physical ETFs, 

which employ physical assets to back-up their investments. (ETF database, 2017b; 

Vanguard, 2013) 

Finally, ETFs are now very contemporary and the bull market has supported the 

increases of their number, their market share and the investors’ interest towards them. 

However, it is possible, that the some of the uplift is caused by a herd behavior of market 

participants and it may not persist, referred as a hype risk. Therefore, investors should 

retain their investment strategy and ensure the chosen investment is in accordance to it. 

ETF database (2017b) further notifies that the increased industry size of ETFs also 

triggers intensified market regulation, whose full effects, positive or negative, are yet 

unknown. Additionally, even though the industry of ETFs has grown significantly and is 

continuously expanding, investors still do not have comprehensive knowledge about 

ETFs and need further educating. (ETF database, 2017a; ETF database, 2017b). 

 

By acknowledging and diminishing the costs and risks presented above and by 

recognizing the ETF market characteristics, the investors can avoid unpleasant surprises 

and construct a more profitable ETF portfolio for themselves. 
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2.3. The history and development of ETFs 

The history of ETFs dates back to 1993, when ETFs were first introduced to the market 

as spinoffs of mutual funds (Bodie et al., 2011; Puttonen and Repo, 2007). However, 

according to Puttonen and Repo (2007) it took over a decade for them to reach awareness 

and popularity amongst public investors. Until 2008 ETFs were following only broad 

indexes, but since then the market has evolved and spread significantly and nowadays 

also narrower focuses, such as country specific and industry indexes, commodities and 

currencies, are tracked by them (Bodie et al., 2011). Today there are close to 2000 ETFs 

listed on U.S. exchanges and according to Credit Suisse their trading volume currently 

constitutes approximately 30 % of overall U.S. trading, with an increase of 50 % in 2015 

and 17 % in 2016 (Financial Times, 2017). The Morningstar Global Asset Flows Report 

(2016) additionally states that in the U.S. the drift from actively managed assets to 

passively managed assets has never been as substantial as it was in 2016 and the 

investors chose indexing specially among equity investments. Similarly, in Europe the 

asset growth of ETFs also accelerated in 2016 and by the end of the year the assets exceed 

500 billion euros (Morningstar, 2017a). 

 

Figure 1: Development of assets of global Exchange Traded Funds (ETFs) from 2003 to 2016 (Statista, 
2017) 

 

Figure 1 above presents the latest available publication (from 2003 to 2016) of ETFs’ 

asset development globally. It clearly shows the industry’s multiple expansion; for 
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instance, the growth for the last decade (2006 to 2016) is over 500 % and for the last five 

years (2011 to 2016) over 150 %. In 2016, the worldwide assets in ETFs reached 3.4 

trillion U.S. dollars. (Statista, 2017)  
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3 SUSTAINABLE AND RESPONSIBLE INVESTING 

In this section, the concept of sustainable and responsible investing and its various 

contexts, e.g. ESG issues, responsible investment strategies and sustainable investment 

instruments are described. Additionally, the latter part of the section focuses on 

explaining the potential that sustainability and responsibility have in creating value for 

investors. 

 

Determining sustainability or responsibility in terms of finance and investing is not 

entirely straightforward. The traditional economical approach refers to preventing 

disruptions and downfalls, and protecting oneself against uncertainty (Constanza and 

Pattern, 1995). However, a more in-depth view is to consider the persistence and effects 

of actions. According to the World Commission on Environment and Development 

(1987), sustainability and responsibility refer to conducting business and using resources 

so that while the needs of today are fulfilled, the opportunities and resources for the 

future are not diminished. Russo (2010) also describes sustainability through consuming 

resources more efficiently. United States Environmental Protection Agency (2017) adds 

that since our surroundings determine the availability of resources, sustainability needs 

to be considered as establishing and preserving conditions that allow people and 

environment to co-exist and to be productive in balance. An additional approach 

suggests that responsibility in business means employing practices so that also their 

unintentional effects are considered, in other words regarding simultaneously all the 

direct and indirect outcomes and concerns of operations (Laszlo and Zhexembayeva, 

2011). 

 

There are several terms referring to sustainable and responsible investing, which are 

moreover used interchangeably and whose contents overlap to an extent. The terms 

include e.g. Socially Responsible Investing (SRI), Impact investing, Responsible 

investing, Ethical or Green investing and Sustainable investing. All of them aim to 

generate both economical returns and ethical benefits, and typically hold themes varying 

from social to environmental issues. The biggest difference arises from the investment 

process; whether the approach concentrates on a certain issue, on a combination of some 

them, or whether it has a holistic viewpoint. (UN PRI, 2017a) 
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In the background, the field of Corporate Social Responsibility (CSR) is nowadays quite 

widely recognized and for instance taught in business schools. Whereas CSR indicates 

the accountability for social impact the businesses have on society (European 

Commission, 2017), the sustainable and responsible investing, however, are considered 

to go further by additionally considering environmental aspects. The sector has 

developed quickly and its importance has grown significantly due to several factors. Not 

only are the investors more aware of the Environmental, Social and Governance (ESG) 

factors’ role and considering their long-term effects and profitability, but also the 

financial specialists are have increasingly realized the ESG factors’ impact on return and 

risk. Reputational risks that are associated with e.g. corruption, labor conditions or 

pollution are severely avoided because they substantially damage company value. 

Consequently, the stakeholders have more reporting demands and sustainability is also 

considered as an advantage and means to distinguish the business amongst the rivalry. 

The legal obligations towards the stakeholders and for sustainability, e.g. preventing 

climate change, are in addition increasing. (UN PRI, 2017a) 

 

The most commonly known concepts of sustainable, responsible or impact investing are 

nowadays probably the so-called Socially Responsible Investing (SRI) and the 

incorporation of ESG factors in the investment processes. SRI denotes investment 

decisions based on preferring ethical investments or rejecting the adverse alternatives. 

The constraint SRI sets on a portfolio is often considered to create a weaker trade-off 

between risk and return, but simultaneously this cost is regarded acceptable for the 

benefit of the underlying cause (Bodie et al, 2011). Sustainable and responsible investing 

through ESG incorporation on the other hand does not restrict the investment 

opportunities, but instead bases the investment decision on the consideration of the ESG 

factors and as a result aims to create long-term profits and improved risk management 

(UN PRI, 2017a). Probably due to its flexibility and comprehensiveness, the ESG issues 

have become an increasingly popular concept in the sustainability field. The next chapter 

introduces this concept and the ESG criteria in more detail. 

 

As it is not in the interest of this research to distinguish small differences or nuances that 

might occur between the different terms used for sustainable and responsible investing, 

the concept of sustainable investing is here on considered as one general field including 

all the previously mentioned terms that relate to the sector (e.g. ethical investing, 

responsible investing). 
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3.1. ESG - Environmental, social and governance 

Environmental, Social and Governance (ESG) and the so-called ESG criteria indicate the 

range of specified policies considered in investment analyses and portfolio construction. 

ESG incorporation is one of the main strategies to endorse sustainable and responsible 

investing. Corporations and asset managers may incorporate these policies and factors 

to their investment processes as an essential part of their strategy, in addition to 

established quantitative methods considering e.g. risk and return. In other words, ESG 

incorporation accompanies the conventional analysis with both quantitative and 

qualitative evaluations of environmental, social and governance practices, their 

profitability and further effects. (US SIF, 2017a) 

 

 

Figure 2: Examples of ESG factors (UN PRI, 2017a; Indexology, 2017) 

 

There are various ESG factors and their classification is not fixed. Figure 2 above presents 

examples of what these factors include. All three elements, environmental, social and 

governance, have a focus on issues related to their namely category, and involving the 

ESG information denotes that these issues are considered and weighted when an 

investment decision is made. 

 

Instruments including ESG criteria have expanded their number considerably during 

recent years and it is expected to grow even further (Standard & Poor’s, 2017). 
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Correspondingly, also the assets under management (AUM) have increased during past 

years. According to US SIF - The Forum for Sustainable and Responsible Investment 

(2017b), the assets under management reflecting ESG issues have had an extensive 

increase of 68 % from 2014 to 2016. At the end of 2016 there were 1002 funds in the U.S. 

covering ESG criteria, including 475 mutual funds and 25 ETFs. Instruments for 

sustainable and responsible investing, including objects with ESG criteria will be further 

discussed chapter 3.3.  

 

 

Figure 3: Leading ESG criteria in 2016 (US SIF, 2017b) 

 

Figure 3 above presents the top five ESG criteria used in 2016.  The most commonly 

incorporated criteria were conflict risk evaluation and environmental considerations 

with 1.54 and 1.42 trillion U.S. dollars under management, respectively. Conflict risk 

refers to e.g. rejecting companies that are e.g. considered to fund terrorism or operate in 

countries with exploitive administrations. Environmental considerations on the other 

hand were enhanced by the growing concerns about the risks of climate change and the 

increasing popularity of low-carbon replacements. (US SIF, 2017b) 

3.2. Responsible investment principles and strategies 

To help companies to establish and assess the sustainability and responsibility of their 

investments, various sustainable, responsible and impact investing principles and 

strategies have been initiated, emphasizing the ESG incorporation and pursuing 

sustainable returns. For instance, organizations such as the Principles for Responsible 

Investment (PRI) and the Forum for Sustainable and Responsible Investment (SIF) are 

active in the field and continuously developing these strategies. The strategies can be 

categorized in multiple ways and their implications vary e.g. between countries, but they 

all involve similar issues. 
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The PRI is considered the most significant responsible investment promoter in the 

financial markets. It is an independent, non-profit global organization that is supported 

by the United Nations, but is not a part of it or any other government. It presented the 

principles in the New York Stock Exchange in 2006 and by 2016 the number of its 

signatory investor members had increased from the original 100 to nearly 1700. PRI’s 

mission is to support sustainable investing and to assist its signatories in achieving 

responsibly created long-term profits through sustainable and economically effective 

fiscal systems. It works to identify and support the implementation of the environmental, 

social and governance factors in business processes to improve returns and risk 

management. Through the long-term value creation, it aims to accomplish a sustainable 

universal fiscal system and to profit the society, as well. (UN PRI, 2017b) 

 
The Principles for Responsible Investing are the following: 

 

 

Figure 4: Principles for Responsible Investing (UN PRI, 2017b) 

 

These principles are developed as guidelines for responsible investing and implementing 

ESG factors in the investment procedures. In other words, they are discretionary and set 

to motivate actions and to assist in measuring responsibility. (UN PRI, 2017b) 

 

Furthermore, the SIF determines the following seven investment strategies: Best-in-

class, Engagement and voting, ESG integration, Exclusions, Impact investing, Norms-

‘‘

’’

We will promote acceptance and implementation of the 

principles within the investment industry.4

5

6

We will work together to enhance our effectiveness in 

implementing the principles.

We will each report on our activities and progress towards 

implementing the principles.

1

2

3

We will incorporate ESG issues into investment analysis and 

decision-making processes.

We will be active owners and incorporate ESG issues into 

our ownership policies and practices.

We will seek appropriate disclosure on ESG issues by the 

entities in which we invest.
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based screening and Sustainability themed (Eurosif, 2017). These strategies are in 

accordance with the above-mentioned Principles of Responsible Investing, but describe 

various approaches to decision making on a more practical level and in more detail. Asset 

managers can apply either certain strategies or a combination of them simultaneously 

(US SIF, 2017b). 

 
 

Table 1: Responsible investment strategies by SIF (Eurosif, 2017) 

 

Responsible investment strategies by SIF 
 

 

Best-in-class / positive 

screening 

 
• Favors companies that have higher grades in ESG analysis 
• Investments to companies that are responsibly managed and whose 

production is sustainable or advancing sustainability of stakeholders 
 

Engagement and voting • Considers shareholders’ activity in promoting responsible business and 
returns 

• Impacts on ESG practices, e.g. reporting requirements also contemplated 
 

ESG integration • ESG analysis systematically applied in the investment process and 
decision making 

• Environment: considers actions that have positive or negative impact on 
the environment, e.g. renewable energy, waste management and 
greenhouse gas emissions 

• Social: considers society-related features, e.g. human-rights, labor 
standards, non-discrimination, community relations, controversial 
businesses (such as weapons, conflict zones) 

• Governance: considers the quality of corporate governance, commitment 
to and strategic management of environmental and social attributes and 
transparency of reporting, e.g. shareholder rights, board structure, 
corruption, lobbying 

 

Exclusions / negative 

screening 

• Systematical rejection of investments involved in certain activities based 
on determined criteria, commonly e.g. weapons, animal testing, coal, 
pornography, tobacco excluded 

• Also companies with irresponsible practices avoided, e.g. child labor, 
human rights, workplace equality 

 

Impact investing • Aims to promote societal and environmental change while providing 
returns, market has grown significantly 

• Offers capital to support e.g. sustainable agriculture, affordable housing, 
accessible healthcare, clean technology and monitors the profitability of 
these objectives 

 

Norms-based screening • Applies globally recognized norms comprising ESG factors (such as UN 
PRI or OECD guidelines) in investment decision processes; typically asset 
managers use minimum ESG criteria or peer evaluation  

• If norms are violated, subjects are encountered and divestments 
considered 

 

Sustainability themed • Focuses on investments which aim to influence social and/or 
environmental issues either on specified or more general level, e.g. 
renewable energy, sustainable construction waste management, water 
resources 
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Table 1 above summarizes the contents of the SIF investment strategies. According to a 

Report on US Sustainable, Responsible and Impact Investing Trends (US SIF, 2017b), 

the most used strategy amongst asset managers is currently ESG integration, followed by 

exclusion/negative screening. 

 

Nowadays, corporate social responsibility and sustainability issues can be frequently 

found disclosed in the reports of companies, particularly amongst the larger 

corporations. Additionally, many financial companies, especially bigger banks and asset 

managers, today include ESG factors in their business practices and investment 

evaluation processes. Banks emphasizes risk management as the advantage, but do not 

discount the potential of higher returns, either (e.g. Bank of America, 2017; JP Morgan, 

2017; Nordea, 2017). 

3.3. Instruments for sustainable and responsible investing 

There are various instruments for sustainable and responsible investing, e.g. themed 

funds and indices, Social Impact Bonds (SIBs) and green bonds. Themed funds or indices 

typically have either environmental, social or governance focus included, (e.g. human 

rights, workplace equality, shareholder rights, energy efficiency, climate focuses etc). 

These are also referred broadly as ethical investments, but it is noteworthy that the 

selection of ethical funds in addition include funds with other value-based focuses. For 

instance, religious substances, e.g. Catholic or Islamic can be included. These funds 

incorporate investments that are in accordance with their values or in contrast exclude 

investments that are in contradiction. Information about a potential objective of 

sustainability or responsibility can be found in the fund prospectus, where the mandate 

and the related investment strategy (e.g. inclusion or exclusion of certain objects) are 

described. The prospectus hence offers essential support to investment decision-making 

and to matching investor’s preferences with the fund objectives. 

 

Social Impact Bond is a new kind of instrument that employs private funds to finance 

social programs of a community (Goldman Sachs, 2017). In other words, when a societal 

challenge is encountered, but the government has no resources to manage it, the project 

can be outsourced and the finance retrieved from private investors. Furthermore, the so-

called green bonds are as typical bonds; traded in the debt capital market and producing 

a fixed-income to the holder. However, in contrast to conventional bonds, the green label 

assigns that their capital is to be used to finance schemes with ecological value, e.g. low-
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carbon and climate-resilient (LCR) infrastructure or renewable energy (Bloomberg 

Philanthropies, 2016). 

 

Although the product offering has multiplied during recent years and the assets under 

management (AUM) that consider ESG issues have increased significantly, investments 

that hold sustainability or responsibility as the fundamental part of the investment 

process per se are still a minority. However, the prevailing outlook suggests that these 

customized products are not necessarily required, since the responsible investment 

strategies are designed to offer additional analyzing methods and descriptive data that 

can be applied to all investment processes and products. Therefore, both products with 

sustainability mandates and products without them can be included in a sustainable 

investment strategy if only the specific, pre-defined criteria for sustainability are met. 

(Standard & Poor’s, 2017; US SIF, 2017b; UN PRI, 2017a) 

 

During the recent years, some measurement methods have emerged to answer the 

investors’ demand for evaluating the sustainability of investments. They generally 

provide independent evaluations on all investments, regardless of their investment focus 

or whether they hold a mandate for sustainability or not. Globally, for instance, the 

investment research suppliers such as Morningstar, MCSI and Standard & Poor’s (S&P) 

have expanded their ESG research and financial data suppliers such as Thomson Reuters 

and Factsheet provide company level ESG scores. Furthermore, e.g. Morningstar has 

launched a sustainability rating to complement their well-known “Star rating” of 

performance and S&P has included ESG issues as a factor to their credit ratings. 

Similarly, MCSI has structured a methodology for investors to evaluate the coverage of 

sustainable solutions by the companies in their portfolio. These ratings and metrics are 

typically based on the Responsible Investing Principles presented in the previous 

chapter. To utilize the opportunity to expand the perspective and target population for 

this research, the Morningstar Sustainability Rating is applied to define the sustainability 

or unsustainability of ETFs. The next chapter will describe this methodology. 

3.3.1. Morningstar Sustainability Rating -methodology 

As stated, the Morningstar Sustainability RatingTM is hereafter applied in this research 

to measure the sustainability of the ETFs of interest. The Sustainability Rating considers 

how well the holdings in a portfolio are dealing with ESG risks and opportunities. The 
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comparison is done relative to each portfolio’s Morningstar Category peers. 

(Morningstar Sustainability Rating, 2017) 

The analysis is based on research by Sustainalytics, a leading independent provider of 

ESG research and ratings to investors globally. The Morningstar Sustainability Rating is 

derived from a sustainability score and its calculation is two-folded. Firstly, the score 

bases on company-level ESG scores and secondly, on companies’ engagement in 

controversies related to ESG issues. In other words, a portfolio sustainability score is 

calculated as follows: 

Portfolio Sustainability Score = Portfolio ESG Score – Portfolio Controversy Deduction 

The Portfolio ESG Score measures on a company-level the ability to manage ESG issues. 

The measurement includes various indicators assessing e.g. the company’s performance, 

disclosure and preparedness, and a distinctive combination of these indicators is used 

for every peer group to depict the importance of diverse ESG issues amongst them. All 

the data is derived from Sustainalytics. Due to the differences amongst different peer 

groups, the individual company scores are not directly comparable as the same score may 

indicate underperformance in one group and outperformance in another. However, the 

score is made comparable by normalizing each peer group’s scores (i.e. by deducting the 

mean of the ESG scores of the companies in the peer group from the ESG score of a 

company and dividing it by the standard deviation of the ESG scores of the companies in 

the peer group). The company-level ESG scores can additionally consist of various 

weights on the environmental, social and governance issues, as each of these may be of 

different importance to different companies. Morningstar uses the same normalizing 

method to present the peer-group-weights of these so-called pillars and their 

contribution on the score. Finally, the normalized ESG scores are summed up to a 

portfolio ESG score using an asset-weighted average of all the securities included. The 

final Portfolio ESG Score is thus an asset-weighted average of normalized company-level 

ESG scores of a portfolio. (Morningstar Sustainability Rating, 2017)  

The second part of the Sustainability Score equation, the Portfolio Controversy 

Deduction, on the other hand follows and classifies incidents related to ESG, referred as 

“controversies”.  These controversies are measured and graded through two approaches; 

firstly, through their effect on the environment and society and secondly, through the 

severity of the risk for the company. Additionally, the involvement in ESG-related 

controversies is assessed based on the highest current involvement by each company, as 
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companies may be simultaneously involved in several incidents. The controversy score 

and the elements included also base on analysis by Sustainalytics. Since the controversy 

score has a negative effect on company’s sustainability, after its calculation it is reversed 

and rescaled to display this nature and the Portfolio Controversy Deduction is created. 

(Morningstar Sustainability Rating, 2017) 

To determine the Portfolio Sustainability Score, the Portfolio Controversy Deduction is 

finally reduced from the Portfolio ESG Score, as mentioned above. Thereafter, each fund 

is allocated an absolute category rank and percent rank within their Morningstar 

Categories, i.e. peer categories.  The ranking requires that there are has at least 10 funds 

with the portfolio sustainability scores in the category. Morningstar Sustainability Rating 

is presented by an ordinal score and a descriptive rank, varying from 5 = high to 1 = low 

in scores, represented by globe icons. The rating is normally distributed and relative to 

the fund’s category, i.e. the highest 10 % in the category receive a score of 5, the next 

highest 22.5 % the score of 4, the next 35 % the score of 3 (described as the average), the 

second lowest 22.5 % the score of 2 and the lowest 10 % the score of 1. Figure 5 below 

illustrates this rating scale. (Morningstar Sustainability Rating, 2017) 

 

Figure 5: The Morningstar Sustainability RatingTM (Morningstar Sustainability Rating, 2017) 

 

To conclude, in this research the above described Morningstar Sustainability Rating is 

employed to identify sustainable ETFs. As a criterion for sustainability, a minimum 

rating of 4, i.e. an above average score from the Morningstar Sustainability Rating during 

the sample period, is required. Rest of the ETFs are in contrast considered and referred 

here on as unsustainable. Both groups are later dividend into samples of sustainable and 

unsustainable ETFs based on these ratings. This process will be further explained in the 

upcoming Data -section. Nevertheless, the Morningstar Rating induces that sample of 
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sustainable ETFs can include ETFs from all industries despite of whether they have a 

sustainability or responsibility related objective or not. These ETFs and their investment 

targets are instead required to execute their operations in a sustainable manner, and to 

do so superior to their peers. 

3.3.1.1. Advantages and disadvantages of the Rating  

Sustainalytics covers the ESG score to over 4,500 companies and the controversy 

deduction for over 10,000 companies world-wide, and both equity and fixed-income 

securities issued by these companies are covered in the scoring. However, there are still 

numerous companies that are not covered and whose inputs (positive or negative) are 

thus not included in the Portfolio ESG score, implying that the score might be different 

with their contribution. Moreover, the minimum requirement is that over 50 % of the 

assets under management must have a company ESG score for the portfolio to obtain the 

score in general, which in practice means that some portfolios, here ETFs, do not receive 

the rating (high or low) at all and cannot thus be covered in this research either. 

Additionally, the rating for funds is relative to the Morningstar categories and the scores 

allocated as normally distributed. This naturally means, that the level of sustainability 

performance of a fund is assessed based on a peer comparison, and not necessary in 

comparison to other funds from different categories. This creates both advantages and 

disadvantages, as it for instance enables the sustainability evaluation for all industries, 

but on the other hand it can simultaneously mean that a fund including companies from 

arguable industries or with arguable operations, such as weapon manufacturing or 

gambling, can receive a high sustainability score amongst their peers. For the purpose of 

this research, this weakness is attempted to be diminished by excluding the funds that 

according to their prospectus invest to the industries commonly considered as “sinful”, 

unsustainable or irresponsible. 

On the positive, using the sustainability rating allows to study the sustainability of all 

investments, despite their investment strategies or objectives. It enables more 

convenient methods to evaluating sustainability and facilitates that interested investors 

can find targets to match their preferences from a wider universe than before. 

Additionally, for the research point of view, the population of sustainable funds can be 

expanded notably as it no longer considers only a narrow sector. In this research for 

instance the population included both ETFs with official sustainability mandates (based 
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on fund prospectus) and ETFs that are rated high in sustainability, but do not necessary 

hold official sustainability attributes.  

3.4. Value creation through sustainability and responsibility 

It is in the interest of this research to find out does sustainability have potential to create 

additional value for investors. This question has two perspectives; whether the 

sustainability creates value for the investors and companies by affecting the market 

values and increasing the earnings and whether it creates additional value for investors 

through other, non-financial attributes. This research focuses on the financial aspects, 

but this chapter also shortly discusses the other potential factors affecting investment 

decisions in relation to sustainability and responsibility. 

Generally, by investing an investor binds current resources in anticipation of gaining 

benefits in the future. In other words, the investor expects to collect additional value, a 

positive return, as a compensation for the commitment. According to the financial 

theory, participants in the financial markets operate rationally towards wealth 

maximizing. (Bodie, Kane and Marcus, 2011) 

Return of an investment in other words refers to its change in value over the investment 

period. Naturally, the value can either increase, creating a positive return, or decrease, 

creating a negative one. There are multiple factors that have been argued to affect the 

volume and progress of returns. In general, e.g. time-value, expenses of investing, firm 

specific conditions (such as strategic and operational choices and their success, business 

environment), macroeconomic conditions, prevailing financial policies, regulations, 

political stability and liquidity of securities are all associated with performance. Probably 

the most fundamental relationship in finance is the trade-off between risk and return, 

which is illustrated by various pricing models. The trade-off indicates that the higher the 

asset’s risk, the higher should be its expected return. Based on this trade-off, there are 

some commonly acknowledged risk factors associated with performance, e.g. company 

size, book-to-market ratio and the momentum of stock returns that refers to the 

persistence of past year’s performance. These factors are furthermore incorporated in 

various factor models depicting returns in financial research. (Bodie et al, 2011)  

In addition to the traditional return expectation, investors may also have additional 

preferences for their investments, which cannot necessarily be accounted for through 

financial methods. Sustainability can be considered an example of such preferences; it 
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has been suggested that some investors are even willing to discard some of the return 

potential for sustainability or ethicality (e.g. Renneboog et. al. 2011; Hafenstein and 

Bassen, 2016). However, sustainability has also been reflected as a factor of the financial 

performance and there are various theories concerning its potential to add or destroy 

value for companies. The following subchapter discusses these theories and the linkage 

between sustainability, social responsibility and financial performance. 

3.4.1. Sustainability and market value 

Hassel, Nilsson and Nyquist (2005) describe that there are two opposing schools 

concerning the association between sustainability and financial performance: the cost-

concerned and the value creating. The cost-concerned school considers social 

responsibility to affect company value and financial performance negatively as they see 

e.g. environmental actions to increase expenses and hence to decline profits and lower 

the market value (Hassel et al., 2005). Milton Friedman is one of the most known 

supporters of the cost-concerned school. In his well-known paper Friedman (1970) 

stated that sustainability is not a responsibility or a choice of the business, but of the 

people individually. He furthermore argues that decisions made for a societal benefit are 

usually not in the best interest of the corporation, and that corporations should only 

pursue to increase their profits (Friedman, 1970). Friedman’s notions are supported by 

e.g. Walley and Whitehead (1994), who state that the gains of shifting to more 

environmental and sustainable operations do not cover the compliance costs it 

simultaneously creates for corporations. In contrast, the value creating school considers 

sustainability and social responsibility namely to add value for corporations. Their 

conception is that financial performance is improved especially through enhancing 

competitive advantages and preventing costs that bad reputation or other negative 

externalities could cause. (Hassel et al., 2005) 

 

Generally, there are three different theories concerning corporate sustainability and 

positive market value creation.  First of the theories, the stakeholder theory proposed by 

R. Edward Freeman in 1984, identifies business ethics and societal considerations as an 

essential responsibility of the corporate management. This theory suggests that in 

addition to creating value for shareholders, corporations should in their decision making 

also deliberate the interests of their collective stakeholders, e.g. customers, employees 

and communities (Freeman, 1984). Many scholars have continued on Freeman’s 

framework and connected the stakeholder theory to improved company value and 
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performance through strategic choices. E.g. Lopatta and Kaspereit (2014) suggest that 

good stakeholder relations reduce risks related to this group and simultaneously 

contribute to a wider investor base. They conclude that the reduced risks infer decreased 

cost of capital and thus greater company value, all other factors being equal. Due to its 

precautionary nature, sustainability is perceived a positive factor especially in industries 

that are exposed to high environmental and social risks. Graves and Waddock (1997) also 

support this view and report that good management, financial performance and 

corporate social performance are positively associated. However, they additionally 

conclude that the positive relation may infer that firms who perform well, can afford to 

use more resources in the social issues, improving their measured social performance. 

They suspect that companies with financial challenges prioritize other subjects and have 

little or no opportunities to invest in sustainable strategies.  

 

Another theory linked to the stakeholder theory concerns legitimacy and the business 

continuity. It suggests that the corporations must comply the norms and values of their 

stakeholders to sustain relations and business with them and that ignoring legitimacy 

may cause severe expenses and difficulties, and thus deteriorate corporate profits and 

value. The legitimacy theory in other words sees sustainability as going concern and an 

essential managerial decision. (Lopatta and Kaspereit, 2014) 

Lopatta and Kaspereit (2014) additionally describe that sustainable corporate actions 

such as production efficiency and reduced costs together with lower compliance and legal 

expenses improve corporate reputation and increase long-term profitability. This third 

theory linking sustainability and market value is called the resource-based view. It values 

sustainable operative expenditures and emphasizes the balance between firm resources, 

competences and competitive benefits (Hart, 1995).  Hart (1995) additionally argues that 

the corporation’s surroundings and challenges ascending from it ultimately determine 

the development of its resources and competence, i.e. the environment affects businesses 

and their performance. Lopatta and Kaspereit (2014) further describe that the resource-

based view functions in two ways; firstly, by reducing costs related to material waste, 

recruitment and unproductive processes and secondly, by attracting clientele that prefer 

companies with higher environmental and social standards.   
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3.4.2. Individual value perspective 

As noted previously, investors typically pursue wealth maximization and investment 

decisions are based on gaining returns. However, in practise investors may evaluate the 

same aspects differently and moreover consider non-financial attributes, e.g. personal 

preferences or hedonic features as factors, too. The field of behavioral finance aims to 

investigate the factors affecting investment decisions and there are theories that observe 

some of the behavioral patterns of investors. The following subchapters will discuss these 

theories to the extent that they are relative to this research topic. 

3.4.2.1. Expected Utility Theory 

The Expected Utility Theory is the fundamental theory of choices in economics and it is 

applied e.g. to portfolio construction. It establishes that when alternative uncertain 

scenarios are concerned, the choice between them is made by comparing the expected 

utility values of potential outcomes and their likelihoods (Mongin, 1997 cited in Davis, 

Hands and Mäki, 1997). Swalm (1966) affirms that all individuals have a personal, but 

quantifiable preferences between these alternatives and this preference is called the 

utility. In financial decision making the assumed objective is to maximize the wealth 

(Copeland, Weston and Shastri, 2005). However, Swalm (1966) adds that the research 

on economic utility has not been able to fully address the anomaly that rational 

individuals in some circumstances choose an option that may not offer the highest 

potential wealth. 

Bodie et al (2011) present a further explanation to this and continue to connect the utility 

theory to investment decisions and portfolio construction. They state that in addition to 

the general expectations considering the trade-off between risk and return of assets, the 

investors also base their investment decisions on trade-offs of risk and return that they 

experience individually. This describes the personal aspects of the utility function; 

investors select the investments with the highest experienced utility for themselves and 

not necessarily the one providing highest probable economic utility. In other words, 

individuals find different trade-offs between risk and return appealing, because they 

have different ideals for riskiness and the responding expected returns. (Bodie et al, 

2011) 
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3.4.2.2. Risk aversion and Prospect Theory 

Individual’s tolerance for riskiness is typically defined to range from risk-aversion to 

risk-neutrality or further to risk-loving, and it ultimately outlines the investors’ differing 

positions in risky securities. Risk-aversion refers to investors avoiding all risks unless 

there is a positive risk premium offered, i.e. the higher risk, the higher the additional 

compensation demand. A risk-loving investor on the contrary is willing to accept the 

possibility of inferior returns even when higher risks are involved and risk-neutral 

investor has namely a neutral attitude against risks and only considers their comparative 

returns. (Bodie et al, 2011). 

However, there are behavioral anomalies in the risk tolerance as well. In contrast to the 

conception that with wealth accretion the relative risk-aversion declines, the Prospect 

Theory developed by Daniel Kahneman and Amos Tversky in 1979 presents an 

alternative model of choices under risk, stating that changes in the amount of wealth 

impact the experienced utility. The Prospect theory thus suggests that gains and losses 

are appreciated unevenly; observed losses create more distress than profits create 

satisfaction in the decision-making process (Kahneman and Tversky, 1979). The 

Prospect Theory in other words provides evidence of irrational behavior considering the 

perception of risks and e.g. why investors tend to hold losing stocks too long in their 

portfolios and sell winning stocks too quickly, referred as the loss-aversion (Bodie et al, 

2011). 

To summarize the behavioral theories discussed above, private investors’ investment 

decisions are affected by their attitudes towards risks, their return expectations and their 

experienced utility, all which are individually determined and may not be continually 

rational from the economic perspective. Sustainable investing relates to the subject as its 

financial effects are still controversial, but it nevertheless receives increasingly attention 

and market share. This suggest that there may be additional attributes motivating the 

investment decisions. For instance, Hafenstein and Bassen (2016) find that 

sustainability per se acts a factor in the investment decision especially when investors 

experience utility derived from sustainability, i.e. there is a personal preference towards 

it and additionally its overall effects are considered positive. This suggests that the value 

creation derived from sustainable investing may be non-financial, as well. 
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4 PREVIOUS RESEARCH 

In order to get a more profound view on the on the field of this study, an overview of the 

relevant previous research is presented next. As responsibility and sustainability 

continue to be current issues, not only due to investors’ interests and tightening 

regulations, but also due to the subsequent economic importance, the subjects has 

interested researchers. The investigated topics have covered e.g. themes varying from the 

adoption of Socially Responsible Investing and its effects on performance to estimating 

the financial performance of socially responsible investments, such as ethical in 

comparison to non-ethical counterparts. This section aims to present the most relevant 

results and discoveries on these subjects in relation to this topic and summarizes their 

conclusions.  

As noted before, prior research on sustainability and responsibility has not focused on 

the performance of Exchange Traded Funds, but instead e.g. mutual funds and firms 

complying Socially Responsible Investing (SRI) are covered more. The overall findings 

from the performance effects of sustainable investing are inconclusive and it is debated 

over whether investors pay a premium for investments’ sustainability and responsibility 

and whether non-financial attributes solidly exist. 

For instance, Renneboog, Horst and Zhang (2011) argue that investors complying 

socially responsible investment value fund ethicality more than its performance. They 

suggest, that considering SRI investments, investors are less sensitive to fund’s past 

performance, i.e. they are more willing to invest even in case there is a record of negative 

returns. Additionally, they find that the nature of the attribute affects. Overall ethical 

screens decrease the sensitivity to prior negative returns, but considering environmental 

and social attributes, the environmental ones are more sensitive to prior positive returns, 

whereas social attributes have a weaker corresponding connection. Regardless of the 

suggested higher inflows to funds, Renneboog et al. do not find ethical funds to 

outperform or underperform in comparison with conventional funds and the 

benchmark. 

Considering the adoption of Socially Responsible Investing and its effects on the 

performance, Mill (2006) also finds no support of either out- or underperformance 

relative to the benchmark market index. He observes that the mean risk-adjusted return 

of funds is unaffected by the SRI adoption. 
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The previous research concerning comparisons of sustainable, responsible or ethical 

investments and their traditional counterparts has not been able to provide undisputed 

results either. Nofsinger and Varma (2014) find the state of economy to be a significant 

factor; during non-market crisis periods, socially responsible funds underperform their 

conventional counterparts, but during crisis periods they outperform. Nofsinger and 

Varma thus conclude that socially responsible funds may offer potential to defend 

against fluctuations in market declines, but investors pay a price for it during neutral or 

growing market periods. Mallin, Saadouni and Briston (1995) on the other hand find 

significant distinctions between the ethical and non-ethical funds measuring with the 

Jensen measure and conclude that ethical funds outperform their counterparts. 

However, they also apply other measurements and find that with Treynor and Sharpe 

measures the number of significant outcomes decreased, though still exists. Mallin et al. 

suggest that this is caused by the ethical funds’ inclination to have lower betas. 

Nevertheless, they conclude that there is indicative evidence of outperformance in ethical 

funds over their conventional counterparts. 

The inference about ethical funds’ lower betas presented by Mallin et al. (1995) is further 

supported by Bauer et al. (2005), who note that ethical funds are less subject to market 

variability than their traditional peers, and by Kreander, Gray, Power and Sinclair 

(2005), who also report that ethical funds appear to be less risky, measured by both beta 

and standard deviation. However, on the contrary to Mallin et al. (1995) results, neither 

Bauer et al. (2005) nor Kreander et al. (2005) observe statistically significant distinctions 

between the returns of ethical and non-ethical funds. Nevertheless, Kreander et al. 

(2005) find evidence to support an argument that some of the observed differences in 

Jensen measures, i.e. in the abnormal returns, can be substantially explained by 

management fees. 

4.1. Summary 

To conclude, prior research either on SRI investing or on ethical funds has not been able 

to provide strong evidence in support of sustainable and responsible investments 

outperforming or underperforming. However, indications of investors valuing ethicality 

over the performance (e.g. Renneboog et al, 2011) suggest that there are some non-

financial attributes considered in sustainable investing, and that by pursuing these 

alternative goals these investors depart from the rational wealth maximization discussed 

in the theory -section. Furthermore, prior research proposes that in addition to 
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differences in performance, ethical investments tend be less volatile in comparison to 

their counterparts (e.g. Mallin, 1995; Kreander et al, 2005; Bauer et al., 2005). This 

aspect may also be highly valued by certain groups of investors.  

As majority of results have turned out to be statistically insignificant, valid conclusions 

cannot be drawn from previous studies. Simultaneously, they do not eliminate the 

potential for value creation through sustainable investing either, and thus there is room 

for further investigation. The inclusion of ETFs as the instrument for sustainable 

investing is supported by the lack of prior research on them and the fact the considering 

mutual funds, management fees have been suggested to be a factor in the abnormal 

returns. ETFs address this though their greater cost-efficiency and provide a novel 

viewpoint to the research. 
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5 DATA 

This section presents the data applied in this research: the sample of sustainable ETFs 

and the corresponding sample of unsustainable ETFs, including the data collection 

process and the matching sample -method that are also explained. Additionally, the 

descriptive statistics and correlations are presented and discussed. The main source for 

the data in this research is the Thomson Reuters Eikon -database, however, also the 

Morningstar -database is employed to retrieve the classifications for ETFs’ sustainability 

and unsustainability, in accordance to the description in chapter 3.3.1.  

To examine the performance of sustainable ETFs, this research focuses on the most 

advanced market in the field, i.e. the United States. Both the domicile and the country 

registered for sales for the target ETFs are thus in the U.S., however, their geographical 

attributes can be either domestic (U.S.) or global. Furthermore, both samples are limited 

to equity ETFs. Exchange Traded Notes (ETNs), leveraged and inverse ETFs, bank-loan 

convertibles, real-estate investments, currency and commodity investments are all 

excluded from this sample of ETFs due to their specific natures, e.g. their exceptional 

risks that presumably affect their performance. Additionally, ETFs need to be primary to 

be included in the samples, signifying that replicate funds, e.g. funds with different share 

classes, are also excluded. Finally, the data is restricted to ETFs that are over 5-year-olds 

to retain more robust data on their performance. The sample period for this research is 

the last 5 years, 1.3.2012-1.3.2017. 

5.1. The sustainable ETFs 

As noted previously in this research, sustainability as an attribute in investment 

instruments is relatively new in the financial markets. Additionally, despite the drastic 

increase during 2016, ETFs with sustainability or responsibility mandates are still few in 

numbers and in many cases, there is insufficient data for longer time-series analysis. 

Thereafter, to collect a comprehensive universe of sustainable ETFs they are determined 

sustainable either by their official objective or their Sustainability Rating by 

Morningstar. 

The data collection was started with ETFs containing an official objective; a mandate for 

sustainability or responsibility according to their prospectus. Further on, ETFs investing 

their assets through an environmental, social, governance attribute or some other ethical 
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screen discussed previously in chapter 3 were included. In other words, in the first phase 

the ETFs that contain e.g. ESG factors, apply socially responsible investing methods or 

hold other value-based attributes were identified.  

Next, the Morningstar Sustainability Rating was employed to complement the pool of 

mandated ETFs. In practise, the Morningstar -database was manually inspected and 

ETFs that had received a superior sustainability rating, i.e. a rating above the average (in 

Morningstar scale either 4/5 or 5/5 globes) were selected to the sample.  This latter phase 

relies solely on the Morningstar rating criteria, and besides excluding investments 

targeting the sin industries, e.g. gambling, adult entertainment or weapon industry, no 

further exclusions or screening were made. 

To summarize, the population of sustainable ETFs is gathered by including three criteria: 

they either hold a sustainability mandate, contain some ethical, environmental, social or 

governance related screen or receive a high, above average score in the Morningstar 

Sustainability Ranking. Finally, all ETFs that were identified with these criteria were 

included in the final sample of sustainable ETFs and no further sampling is conducted. 

As a result, majority of the sample consist of highly rated companies and minority hold 

an official attribute for sustainability: there are 109 sustainable ETFs including only 11 

with an official sustainability mandate. Approximately 35 % of the rated ETFs had the 

best possible score of 5 globes and 65 % had the second-best score of 4 globes. 

Additionally, 57 of the sustainable ETFs have a domestic geographical attribute and 52 a 

global one.  

Next, the fund-specific characteristics of the sustainable ETFs are obtained and the 

sample further categorized to enhance comparability. Firstly, the sample ETFs’ inception 

dates are collected and the fund ages counted, and secondly the total net asset (TNA) and 

total expense ratio (TER) gathered. All these are later used either for the matching 

purposes or for robustness checks. Additionally, two portfolios sustainable ETFs are 

formed based on their geographical focus; domestic and global. Furthermore, two 

portfolios including the officially mandated ETFs are formed, also a domestic and a 

global one. This is done for purely inquisitive reasons, as their samples (6 ETFs in 

domestic and 5 in the global one) are too small to make any statistical inferences. 

The monthly closing prices for return calculation are retrieved for the 60 months, 

representing the sample period of 5 years. Eikon provides adjusted closing prices, 
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signifying that times-series data retrieved is adjusted for corporate actions and e.g. 

dividends are accounted for. In addition, the prices are net of annual fund management 

fees and denoted in U.S. dollars. The final portfolios are constructed and their returns 

calculated using equal-weights of the sustainable ETFs in both geographical group. In 

other words, in this research the performance is assessed as a monthly time-series of the 

equal-weighted portfolios of sustainable and unsustainable ETFs. The portfolio 

construction is in accordance to approaches used by Bauer et al (2005) and Nofsinger 

and Varma (2014). 

5.2. The matching unsustainable ETFs 

To investigate whether there are differences in the returns of sustainable ETFs and 

unsustainable ETFs, a matching sample of ETFs is created next. The population of 

unsustainable ETFs consists of all other equity ETFs except those employing the three 

sustainability criteria specified in the previous chapter (i.e. a sustainability mandate, 

some ethical, environmental, social or governance related screen or a high score in the 

Morningstar Sustainability Ranking).  In addition, they naturally must correspond to the 

general focus group of this research, e.g. domicile in the U.S., equity investments, over 

5-year-olds etc. 

The investment focus, fund age and the fund size (TNA) are the fund-specific characters 

that are finally used to collect the matching sample of unsustainable ETFs, in accordance 

with e.g. Bauer et al (2005) and Nofsinger and Varma (2014) researches. The matching 

sample -approach has been applied by many other researches, as well. Each sustainable 

ETF was matched with 1-3 unsustainable ETFs with corresponding premises, the 

number depending on whether multiple ETFs with comparable features exist or not. 

However, as a robustness check and a to control for the potential effects that different 

sample size might have on the results, in this research additional unsustainable 

portfolios are constructed with a matching number of ETFs as in the sustainable 

portfolios. 

Overall, the sample of matching unsustainable ETFs consists of 217 representatives, 

including 130 ETFs with domestic (U.S.) investments and with 87 global investments. 

The data of returns and expenses for the matching sample is collected and calculated 

correspondingly to the sustainable ETFs and the two matching portfolios are created in 
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accordance. Similarly to the sustainable portfolios, each unsustainable ETF has an equal-

weight in the unsustainable portfolio and its return. 

Finally, to even further improve the comparability, an additional “difference portfolio” is 

created and the risk and return variation between the sustainable and the unsustainable 

portfolios further explored. The difference portfolio is formed by subtracting the 

unsustainable ETF returns from the sustainable ETF returns. This is also done in 

accordance with Bauer et al (2005) and Nofsinger and Varma (2014). Additionally, the 

the respective difference portfolios are computed also for the portfolios of same sample 

size. The final data, including both sustainable and unsustainable ETFs, includes 19 560 

observation points over the 5-year period. 

5.3. Survivorship bias  

The survivorship bias occurs when weak performers are perished from the sample and 

thus all returns are not included and the performance measures become biased. With 

funds, this happens in practice e.g. when poorer performing funds are either liquidated 

or merged to other funds and only the better performing funds remain alive. 

Survivorship bias hence affects the returns and makes them potentially skewed. It may 

severely distort the persistence of performance. (Carpenter and Lynch, 1998) 

Survivorship bias has gained more attention recently, but still databases do not often 

permit to examine or adjust for it. It is typically related to active investment management 

and mutual funds, where the managers aim to outperform their benchmarks (Vanguard, 

2015).  Index funds or ETFs are considered to be less subject to it, as the portfolio 

management is not a similar factor and the index is tracked in all market conditions. 

(ETFreplay.com, 2015) 

Unfortunately, survivorship bias -free databases for ETFs were not available for this data 

and therefore the samples may be prone to survivorship bias. On the other hand, 

ETFreplay.com (2015) notifies that with ETFs the issue of survivorship bias is more likely 

to affect narrow industries and new-born indices and is less relevant to the long-

established ones.  This suggests that the issue might be less severe here for a couple of 

reasons. Firstly, as this research utilizes the Morningstar Sustainability Rating and all 

ETFs are in the population, it is not limited to a niche category nor restricted to a specific 

sector. Secondly, the ETFs chosen are all over 5-year-olds and thus do not represent any 

recent additions that might be still experimental in the market. Nevertheless, if biases 
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occur, both the sustainable and unsustainable sample of ETFs are equally likely to be 

exposed to it.   

5.4. Descriptive statistics 

After the data was collected and categorized, initial analyses were conducted and 

statistics explored. The first analysis showed peaks of variation and there were several 

outliers especially amongst the group of global unsustainable ETFs, which could 

potentially affect the results. A later investigation during the model diagnostics -testing 

revealed that these outliers were indeed causing problems with the portfolio. To enhance 

the statistical efficiency while simultaneously avoiding altering the data excessively, the 

troubled ETFs were not removed, but instead the outliers were winsorized. In 

winsorizing the outliers are restricted to certain level to minimize their distortion. A 90 

% winsorization was conducted, i.e. the observations below the 5th percentile received 

the value of the 5th percentile and the observations above the 95th percentile received 

the value of the 95th percentile. Here on the statistics are introduced only considering 

the final data, i.e. after the winsorization.  
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Table 2: Summary Statistics of the sample ETFs 

 

Table 2 above presents the summary statistics for the sample ETFs. The sustainability 

and unsustainability were determined as explained previously and the samples were 

matched by ETF size and age. The returns are calculated based on the equal-weighted 

portfolios of the ETFs (in excess of the risk-free rate) and the monthly data is annualized 

for presentation purposes. Similarly, the market returns (in excess of the risk-free rate) 

are presented. Returns, their standard deviations and expense ratios are expressed in 

percentages and the expense ratios (total expense ratio) are determined relative to the 

assets invested and also expressed as an annual rate. The size in presented in millions of 

U.S. dollars and measured as the total net assets of the ETFs. 
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The statistics show that ETFs with a domestic geographical focus have yielded more than 

ETFs with a global focus, in both sustainable and unsustainable samples during the 

sample period. Between the domestic ETFs, the sustainable appear to have yielded a little 

more than the unsustainable, but both are inferior to the market return. Similar 

inference can be made amongst the global ETFs; the sustainable ETFs have profited more 

than the unsustainable matching sample, but both have performed considerably worse 

than the global market. The global unsustainable ETFs are furthermore the only sample 

that shows negative return for the sample period. With the standard deviations, there is 

a notable difference within the domestic ETFs; the sustainable ETFs have less return 

variation than the unsustainable. Within the global ETFs the difference is opposite, but 

on the other hand not remarkably high. 

Considering the fund sizes, the domestic ETFs appear to be substantially larger than the 

global ones. In contrast, the differences between the sustainable and unsustainable ETFs 

within both groups are not relatively large. Same shows in the ages; the domestic ETFs 

are on average older than global, but there are no large differences between the 

sustainable and the unsustainable ETFs. These are naturally in accordance to the 

matching method applied in the data collection process. The expense ratios are also close 

to each other in comparison between the sustainable and unsustainable, but the domestic 

ETFs have lower ratios than the global ones. This on the other hand is likely related to 

their bigger size, as larger asset base typically reduces the fees, but also to their 

geographical focus per se, as international trading is usually more expensive than 

domestic. 

Finally, as explained previously, an additional portfolio of the mandated sustainable 

ETFs was constructed to inquire if they show dissimilarities to other ETFs, even though 

their sample size prevents any statistical conclusions. When examining them, it shows 

that they have yielded better than the unsustainable ETFs in both regions and in the 

global group even outdone the sustainable ETFs during the sample period. Additionally, 

it is evitable that they are remarkably smaller than their other ETFs and have notably 

higher expense ratios. These interesting findings are in accordance to the current 

conceptions and theories of sustainable investing, which conclude that the field is still 

relatively small and the official instruments for sustainable investing typically sell at a 

higher cost. 

Skewness of the variables, i.e. the fatness of the tail of the distribution signifies an 

asymmetric distribution (Brooks, 2014). Based on the skewness, the distribution of the 
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observations in this research is normal for the domestic ETFs, but slightly skewed to the 

left, i.e. negatively skewed, with the global ETFs. Excess kurtosis on the other hand 

evaluates the peakedness of distribution, relative to the normal distribution (Brook, 

2014). The variables that experience the highest level of excess kurtosis are the closing 

price (7.51 ) and the total net assets (7.12) in the domestic unsustainable sample and the 

HML (25.37) and the total net assets in the global sustainable and unsustainable samples 

(10.74 and 14.13, respectively). 

5.5. Correlations 

The correlation refers to the linear association and its intensity between two variables on 

a scale from -1 to 1, but does not provide evidence of causality (Elliot & Woodward, 2007). 

Depending on the source, a correlation is considered strong or moderately strong if it 

gets a value between 0.5 to 1.0 (or -0.5 to -1.0) and correspondingly moderate or weak if 

it gets a value less than 0.5 (or -0.5).  

Regardless of the definition, in this research the only variable pairs exhibiting strong 

correlation are the excess return of the market and the excess return of the ETFs. These 

correlation coefficients are positive and between 0.69 and 0.86 for all portfolios; the 

domestic and the global, the sustainable and the unsustainable. These associations 

suggest that the ETF returns of the sample move in the same direction with the market 

returns, i.e. when the market returns have increased, so have the ETF returns. The other 

variables do not indicate strong linear associations through correlation coefficients. 
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6 METHODOLOGY 

In this section, the empirical part of this research is presented and discussed. The section 

starts with concluding the research question and hypothesis based on the theoretical 

framework discussed previously and continues to present the chosen thesis methodology 

to solve the research problem. Additionally, it will describe the models and measures 

employed in this study. Thereafter, the specific models for this research and the variables 

are presented, and the economic assumptions comprised. Finally, the model diagnostics 

will be empirically tested and discussed. 

6.1. Research question and hypothesis 

Based on the theoretical framework, the financial importance of sustainable investing is 

currently unquestionable. The background theories present several issues that influence 

the investment decisions, including performance and other non-financial attributes. 

However, returns are essential for the continuity and wider market acceptance; unless 

sustainable investments prove to be profitable in the long-term, their attractiveness will 

not persist.  

Currently the previous research on sustainable investments is unable to provide evidence 

on distinctive performance, either positive or negative, thus it is reasonable to assume 

that abnormal performance will be detected in this research either. However, in this field 

ETFs have not been investigated before and as they hold many benefits compared to 

mutual funds, they potentially differentiate by performance as well. Additionally, prior 

research has focused on instruments with determined sustainability mandates, resulting 

into a more limited sample of investment objectives. This research on the other hand is 

not restricted to a certain sector, but instead includes instruments that receive a high 

rating in sustainability, regardless of their industry and despite of having a sustainability 

mandate or not. There is no indication that they could not outperform. 

To conclude, the research question for this study is are the sustainable ETFs 

outperforming or underperforming in comparison to their unsustainable counterparts? 

The research hypothesis is that they do outperform.  



 

 

41 

6.2. Thesis methodology 

As noted, this research aims to explore whether sustainability has potential to add or 

destroy value in ETF investing. To answer the research question, a quantitative approach 

is applied and an empirical study conducted. It is implemented through investigating 

how sustainable and responsible ETFs perform in comparison to their unsustainable 

counterparts. The methodology is chosen based on the theoretical framework and to 

match the field of interest, and it complies the previous research conducted with 

comparable premises. To expand the methodology, this study applies a combination of 

methods used in previous researches and adds supplementary measurements for 

support. 

This study mostly applies the research structure presented by Bauer et al (2005), who 

studied the differences in risk-adjusted returns between ethical and conventional funds, 

and Nofsinger and Varma (2014), who examined socially responsible fund performance 

in market crisis. Both studies evaluate the risk-adjusted performance the in relation to 

three different factor models, in accordance with Carhart (1997). To follow their 

methods, in this research the performance of sustainable ETFs is assessed and compared 

against a matched sample of unsustainable ETFs. This is done by constructing portfolios 

of sustainable and unsustainable ETFs with corresponding premises, as described in the 

Data -section, and comparing their performance metrics. Additionally, the so-called 

difference portfolio is created and the dissimilarities in the portfolios’ returns and their 

significance further examined.  

The evaluation is started with a one-factor model, the CAPM, and further on conducted 

with multifactor models to obtain comprehensive results while controlling for some of 

the most commonly acknowledged features affecting returns. Firstly, the Fama-French 

3-factor model and the Carhart 4-factor model are applied in accordance with Bauer et 

al (2005) and Nofsinger and Varma (2014), and the alphas of the sustainable ETF 

portfolios and the unsustainable ETF portfolios are thereafter examined and potential 

differences in their performance analysed. Their exposures to the included factors are 

also examined. The Carhart 4-factor model is considered the primary model of this 

research, however, a further addition to the methods is made by applying the Fama-

French 5-factor model with additional variables. Although the 3-factor and the 5-factor 

models have overlaps, both models are applied in this research to enable comparison to 

the results of previous studies. 
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Finally, the potential differences in returns and their significance are examined through 

the difference portfolios and a further addition to this research is obtained by examining 

the potential impact that fund expenses have on the performance differences between 

the sustainable and unsustainable ETFs. Additionally, the Sharpe measure is computed 

to complement the research and to obtain a supplementary perspective by comparing the 

performance rankings the different metrics produce for the portfolios. The models and 

variables included are described in the following chapters. 

6.2.1. CAPM 

Probably the most fundamental model in finance to assess the relationship between risk 

and return is the Capital Asset Pricing Model (CAPM). The CAPM was introduced by 

Sharpe (1964), Lintner (1965) and Mossin (1966), who developed the model in their 

individual researches based on Markowitz’s (1952) Portfolio Theory.  The CAPM is built 

on the indication that investors are rewarded not only by the time value of money, but 

also based on the asset’s riskiness. In other words, the theory implies that risks are 

avoided unless they offer a proper compensation for bearing them. In the CAPM formula, 

the time value of money is denoted by the risk-free rate and its riskiness represented by 

the asset’s beta, i.e. as a measurement of systematic risk (volatility) in comparison to 

market risk. The overall risk premium is calculated as the beta multiplied by the market 

risk premium, (the return of the market in excess of the risk-free rate). According to the 

CAPM, the expected risk-return relationship is thus: 

E(Ri) = Rf + βi (E(RM) – Rf) 

The CAPM therefore states that the expected return for asset i equals the risk-free rate 

plus the risk premium. (Sharpe, 1964; Lintner, 1965; Mossin, 1966) 

The CAPM is still considered to be the profound performance measurement model and 

to hold many convenient applications, although it has been proven not to endure all 

empirical testing. CAPM for instance assumes that all investors have a similar investment 

period and that they all pursue for mean-variance optimal portfolios. In addition, it 

undertakes e.g. that there are no transaction costs or taxes, all risky assets are publicly 

traded and borrowing and that lending is available at a fixed risk-free rate. As it presents 

the asset prices in comparison to their riskiness, the CAPM however provides essential 

support for investment decisions. Furthermore, it can be exercised to assess the expected 

returns and asset prices even of assets that are not yet traded. (Bodie et al, 2011) 
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6.2.2. Fama-French 3-factor model 

In attempt to capture other sources of risks besides the macroeconomic features, 

researchers have applied company characteristics as proxies for the systematic risk 

sensitivity. One of the most recognized and probably most extensively applied method 

for this is the Fama-French 3-factor model, developed by Eugene F. Fama and Kenneth 

R. French in 1996. They built their model in consistency with the CAPM, but included 

company’s size and book-to-market ratio as additional factors due to prior suggestions 

of their explanatory power in stock returns and related potential to imprison risk 

premiums. (Fama and French, 1996) 

The Fama-French 3-factor model formula states that the expected excess return for a 

portfolio i, is the following: 

E(Ri) – Rf = αi + β1 (E(RM) – Rf) + β2 E(SMB) + β3 E(HML) 

where SMB (“small minus big”) is calculated as the difference of the returns on a portfolio 

of small stocks and a portfolio of large stocks, measured by the market capitalization, and 

HML (“high minus low”) is calculated as the difference of the returns on a portfolio of 

so-called value stocks, i.e. stocks with a high book-to-market ratio and a portfolio of so-

called growth stocks, i.e. stocks with a low book-to-market ratio. (Fama and French, 

1996) 

In the Fama-French 3-factor model, also referred as the Fama-French three-factor asset-

pricing model, a market factor denotes the systematic risks from macroeconomic factors. 

The two additional company-specific variables described above, SMB and HML, on the 

other hand aim to represent proxies for further underlying variation. Fama and French 

(1996) notify that these variables by themselves may not be signified as risk factors, but 

as proxies for macroeconomic risk sensitivity. 

6.2.3. Fama-French 5-factor model 

Fama and French have continued their work on asset pricing models and in 2015 

published a 5-factor model to complement their well-known 3-factor model. The five-

factor asset pricing model enlarges the 3-factor model by adding profitability and 

investment factors on top of the size and value factors and Fama and French’s empirical 

results (2015) show it to outperform the 3-factor model in performance measuring. 

However, in further testing they also find that once the profitability and investment 
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factors are added, the value factor appears to become redundant in explaining the 

returns. Additionally, the 5-factor model is not able to detain the low average returns of 

small stocks that resemble the returns of companies with low profitability combined with 

high investments. (Fama and French, 2015) 

The Fama-French 5-factor model formula states that the expected excess return for a 

portfolio i, is: 

E(Ri) – Rf = αi + β1 (E(RM) – Rf) + β2 E(SMB) + β3 E(HML) + β4 E(RMW) + β5 E(CMA) 

where RMW (“robust minus weak”) is the computed as the difference of the returns on 

diversified portfolios of stocks with robust and weak profitability, and CMA 

(“conservative minus aggressive”) is computed as the difference between the returns on 

diversified portfolios of the stocks of low investment firms, described as conservative and 

high investment firms, described as aggressive. Fama and French (2015) thus determine 

the profitability through operating profitability and the investment as the change in total 

assets. Additionally, in the 5-factor model the SMB -variable (“small minus big”) is 

determined as the average return of nine small stock portfolios reduced by the average 

return of nine big stock portfolios. The other variables are as in the previously explained 

factor models. (Fama and French, 2015) 

6.2.4. Carhart 4-factor model 

The Carhart 4-factor model (at times also referred in literature as Fama-French-Carhart 

-model or FFC) was developed by expanding Fama-French 3-factor model and 

supplementing a fourth factor to imprison the one-year momentum anomaly. This 

anomaly refers to the results of Jegadeesh and Titman (1993), who found evidence that 

stocks’ previous twelve-month returns tend to persist for several months, i.e. higher 

returns follow higher returns and the opposite for lower returns. In other words, there 

appears to be is a continuation of short-term returns, that neither CAPM nor the Fama-

French 3-factor model can explain. Fama and French (1996) do not argue against this 

notion, but instead acknowledge that though most of the anomalies in average returns 

that are not regarded in the CAPM are dissolved in their 3-factor model, there is the 

exception of the short-term returns’ persistence.  
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The 3-factor model has been criticized of this inability to concern the momentum 

tendency. Carhart (1997) noted this and in his research on mutual fund performance 

persistency included the momentum factor: 

E(Ri) – Rf = αi + β1 (E(RM) – Rf) + β2 E(SMB) + β3 E(HML) + β4 E(MOM) 

His findings suggest that the risk-adjusted abnormal returns of mutual funds could be 

largely explained by their sensitivity to momentum. This extended 4-factor model has 

since been commonly employed in empirical research on return performance. (Bodie et 

al., 2011) 

A mutual feature of the factor models is that when regressing the excess returns of an 

asset on the model’s factor returns, the intercept is indistinguishable from zero if the 

asset pricing model is able to completely capture the expected returns. (Fama and 

French, 2015) 

6.2.5. Jensen measure and Sharpe measure 

The alpha of an investment is a measurement of the investment’s risk-adjusted abnormal 

return, i.e. the average return that exceeds the return predicted by the pricing model. The 

Jensen measure, or commonly referred as Jensen’s alpha, is named after its creator 

Michael C. Jensen, who introduced the measurement in his 1968 research on mutual 

fund performance. The Jensen measure is namely the alpha of a portfolio, given the 

portfolio’s beta and market return. As mentioned previously, the CAPM considers 

riskiness of the asset, and submits that riskier investments produce higher returns. Thus, 

if the investment’s return is higher than that suggested by the model, an abnormal return 

occurs and the investment is said to contain a positive alpha. Jensen introduced the alpha 

as a measure to assess the portfolio managers’ abilities and this application has persisted 

till today. Alpha estimation can also be accompanied by other performance 

measurements such as the Sharpe measure and the Treynor measure. (Jensen, 1968; 

Bodie et al., 2011)  

The formula for the Jensen measure (Jensen alpha) is: 

αp = �̅�p - [�̅�f + βp (�̅�M - �̅�f)]  

(Jensen, 1968) 
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In this research, the Sharpe measure, commonly referred as the Sharpe ratio, is applied 

to complement the Jensen measure as an alternative risk-adjusted performance metric.  

The Sharpe measure was also named after its creator, William. F. Sharpe, who first 

developed the measure in his 1966 research and revised it in his later studies. As noted, 

it is also a measure for the risk-adjusted return, but whereas the Jensen measure states 

the excess return over the prediction by the CAPM, the Sharpe measures the excess 

return in relation to the total risk, i.e. the standard deviation of the returns. In other 

words, it computes the reward-to-risk ratio. (Sharpe, 1966; Bodie et al. 2011) 

The formula for the Sharpe measure (Sharpe ratio) is: 

SRp = (�̅�p - �̅�f) / σp   

(Sharpe, 1966) 

Both the Jensen measure and the Sharpe measure are typically applied in investment or 

portfolio comparison. In practice, these performance metrics are often used e.g.  as tool 

to rank portfolios based on their performance. A similar approach is applied in this 

research as an indicative robustness check for the results’ consistency. 

6.3. Model and variables 

The following subchapters explain how the previously presented formal mathematical 

models are formulated into statistical, econometric models and describe the variables of 

employed in the models. Furthermore, the economic assumptions, i.e. statistical 

hypotheses for testing, are derived. 

6.3.1. Econometric model formulation 

This research employs linear regression models to examine the performance of a 

portfolio of sustainable and responsible ETFs in comparison to a portfolio of a matched 

sample of unsustainable ETFs as determined before. The models are selected based on 

prior research and to conduct further test the robustness, as explained in the previous 

chapter. The return and risk-adjusted abnormal return performance are firstly measured 

by employing the CAPM, which takes the following econometric form: 

Ri,t - Rf,t = αi + βi (RM,t - Rf,t) + εi,t t=1,2,….T 
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where Ri is the return of the portfolio i (in excess of the risk-free rate) at time t, the 

intercept αi, provides the alpha, i.e. the risk-adjusted abnormal return. βi measures the 

systematic risk, Rm is the proxy for related market return, Rf is the risk-free rate and εi is 

the error term that captures the idiosyncratic return factor. T=60 in this research, for the 

60 months (or 5 years) under examination. 

Applying the Fama-French 3-factor model, the 1-factor CAPM is then extended by 

including further control variables: 

Ri,t - Rf,t = αi + β1 (RM,t - Rf,t) + β2 SMBt + β3 HMLt + εi,t  t=1,2,….T 

where the additions β2 and β3 are loadings for factor mimicking portfolios for size (SML) 

and value (HML), respectively. Further on, the Fama-French 5-factor is employed in an 

effort to capture potential further variation in the returns: 

Ri,t - Rf,t = αi + β1 (RM,t - Rf,t) + β2 SMBt + β3 HMLt + β4 RMWt + β5 CMWt + εit          

t=1,2,….T 

where β2 and β3 are again loadings for the factor mimicking portfolios for size (SML) and 

value (HML), respectively, and the β5 and β6 are the respective factor loadings on the 

profitability (RMW) and investment factor mimicking portfolios (CMA). Finally, the 

Carhart 4-factor model is applied to include the momentum-factor to complement the 

size and value factors of the 3-factor model: 

Ri,t - Rf,t = αi + β1 (RM,t - Rf,t) + β2 SMBt + β3 HMLt + β4 MOMt + εit         t=1,2,….T 

where β4 is the loading on a 1-year momentum factor (MOM). All other terms remain as 

described above. 

By examining the sample portfolios with these models this study aims to find positive 

alphas amongst the sample of sustainable ETFs, in accordance with the derived research 

hypothesis. 

As the sample consists of time-series data and the models are linear in parameters, the 

Ordinary Least Squares (OLS) is chosen as the estimator. The selection is further 

supported by research (e.g. Bauer, 2005; Nofsinger & Varma, 2014). The previous 

research has additionally concluded that using robust standards errors in the estimation, 

more precisely the heteroskedasticity and autocorrelation consistent standards errors, is 
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appropriate for this type of data. As it additionally has few disadvantages, the same 

approach is applied here. The issue is discussed in more detail in the chapter Model 

diagnostics, where the assumptions for linearity and OLS are also tested. 

6.3.2. Variables 

Firstly, the dependent variable here is the ETF return, Ri,t. The return is calculated in 

excess of the risk-free rate Rf,t, for which the one-month U.S. Treasury bill yield serves as 

a proxy, as the research focuses on U.S. investments. Although government bonds are no 

longer sincerely risk-free, the T-bill rate is commonly accepted as the closest proxy. The 

adjusted closing prices are applied for return calculation, ensuring that the potential 

effects of e.g. dividend payments are accounted for. 

Secondly, the explanatory variables in all the three models include the market premium, 

i.e. the market return in excess of the risk-free rate. Next, the returns’ sensitivity to the 

commonly acknowledged risk factors described in the models are controlled for and 

portfolios mimicking these factors included. In the 3-factor model, the size and value 

factors are added, in the 4-factor model the momentum factor is included and in the 5-

factor model the profitability and investment factors further incorporated. All variables 

are calculated on monthly basis and the setting of variables follows the research by Fama 

and French (1996 & 2015) and Carhart (1997). 

The proxies for all the risk factors and the risk-free rates used in this research are 

retrieved from the Kenneth R. French -database and are all in presented in U.S. dollars. 

The U.S. market returns data is used when considering domestic portfolios, and 

developed market returns data when considering the global portfolios. The database 

constructs the U.S. market factor (market return in excess of the risk-free rate) through 

returns of all companies included in the Center for Research in Security Prices 

(commonly referred as CRSP) Database for the U.S. and listed on the exchanges NYSE, 

AMEX or NASDAQ. The returns are value-weighted (Kenneth R. French, 2017a). The 

global market factor on the other hand is constructed as the return on the value-weighted 

market portfolio consisting of 23 countries over the globe (Kenneth R. French, 2017b).  

As the global market factor is used as the proxy for returns of the international market, 

some considerations are in order. Firstly, the global ETFs may invest to countries that 

are not represented in the global market factor. Secondly, ETFs with international 

investments may include country-biases, e.g. weighing some countries over others, and 
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they may affect their performance. Both possibilities imply that the chosen general global 

market factor may not be able to depict the true market returns to match the samples. 

However, similar issues are always present with proxies and e.g. testing for the country-

biases is out of the scope of this research.  

The size factor is measured by the market capitalization, i.e. the company’s share price 

multiplied by the number of shares outstanding. Value factor on the other hand refers to 

book-to-market equity, measured as the ratio of company’s book value of stocks to its the 

market value of stocks. (Fama and French, 1996) 

The size and the value factor-mimicking portfolios of the SMB (“small minus big”) and 

the HML (“high minus low”) in the 3-factor and 4-factor models are composed in the 

Kenneth R. French -database the following way:  

“SMB = 1/3 (Small Value + Small Neutral + Small Growth) - 1/3 (Big Value + Big Neutral 

+ Big Growth)” and 

“HML = 1/2 (Small Value + Big Value) - 1/2 (Small Growth + Big Growth)”. 

(Kenneth R. French, 2017a) 

In other words, they consist of value-weighted returns of small or big and value or growth 

portfolios; altogether six portfolios considering the size and four considering the value. 

Based on theory, e.g. Fama and French (1996), the expectation for the size factor is to 

have a negative relationship with the return, as they note that on average big cap stocks 

tend to yield lower historical returns than small cap stocks. In contrast, the expectation 

for the value factor is positive in relation to return, as according to Fama and French 

(1996) the value companies are assumed on average to yield higher returns than growth 

companies. 

Furthermore, in the 5-factor model the profitability and the investment factor-

mimicking portfolios are composed the following way:  

“RMW = 1/2 (Small Robust + Big Robust) - 1/2 (Small Weak + Big Weak)” and 

“CMA = 1/2 (Small Conservative + Big Conservative) - 1/2 (Small Aggressive + Big 

Aggressive)”.   

(Kenneth R. French, 2017d) 
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Here the RMW (“robust minus weak”) is computed as the average return on the two 

robust operating profitability portfolios reduced by the average return on the two weak 

operating profitability portfolios. The CMA (“conservative minus aggressive”) on the 

other hand, is calculated as the average return on the two conservative investment 

portfolios reduced by the average return on the two aggressive investment portfolios. The 

expectation behind the profitability factor is positive for the returns; stocks of companies 

with a high operating profitability have superior performance. On the contrary, the 

expectation for the investment factor is negative as the high investment portfolios, i.e. 

stocks of companies with high total asset growth, tend to have inferior returns than low 

investment portfolios. 

Additionally, the 5-factor model utilizes the following definition for the size -factor: 

“SMB = 1/3 (SMB(B/M) + SMB(OP) + SMB(INV))”, 

which further includes the following terms of book-to-market equity (B/M), operating 

profitability (OP) and investments (INV): 

“SMB(B/M) = 1/3 (Small Value + Small Neutral + Small Growth) - 1/3 (Big Value + Big 

Neutral + Big Growth)”, 

“SMB(OP) = 1/3 (Small Robust + Small Neutral + Small Weak) - 1/3 (Big Robust + Big 

Neutral + Big Weak)” and 

“SMB(INV) = 1/3 (Small Conservative + Small Neutral + Small Aggressive) - 1/3 (Big 

Conservative + Big Neutral + Big Aggressive)” 

(Kenneth R. French, 2017d) 

To conclude, the size-mimicking portfolio consists of the average return of the nine small 

stock portfolios reduced by the average return on the nine big stock portfolios, as stated 

before. All portfolios in the database are value-weighted. 

Lastly, the 1-year momentum factor is compiled based on past 11-month returns lagged 

one month; the highest 30 % returns subtracted by the lowest 30 % returns using equal 

weights (Kenneth R. French, 2017c). The momentum factor-mimicking portfolio MOM 

(monthly momentum) is thus calculated the following way:  

“MOM =1/2 (Small High + Big High) - 1/2(Small Low + Big Low)”. 
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(Kenneth R. French, 2017c) 

According to Carhart (1997), the momentum factor should have a positive association 

with the portfolio return. 

6.3.3. Economic assumptions 

The economic assumptions to be tested are based on the research question and 

hypothesis that were previously established on the theoretical framework. Subsequently, 

they are now derived into statistical hypotheses: 

H0: The alpha is zero 

H1: The alpha is non-zero 

Whereas the research hypothesis was one-sided and expects outperformance for the 

sustainable portfolio, the statistical hypothesis is two-sided signifying that the abnormal 

returns under examination can be either positive or negative. In other words, the null 

hypothesis of alpha being zero states that the ETF portfolio in question does not 

outperform or underperform and the alternative hypothesis states that it does. Similar 

hypothesis testing is conducted for all models presented above and for all portfolios 

under examination. 

6.4. Model diagnostics 

The next subchapters describe the model diagnostics tests, i.e. robustness checks 

conducted on the models to ensure the chosen estimator is suitable. The following tests 

are included: goodness of fit, heteroscedasticity, normality of the residuals, 

multicollinearity and autocorrelation. Here only the diagnostics considering the primary 

model of this research, i.e. the Carhart 4-factor model, are presented and discussed.  

6.4.1. Goodness of fit 

The R2 measure estimates the model’s suitability for the data and signifies which much 

the variation of the explanatory variables can explain the variation in the dependent 

variable (Brooks, 2014). Carhart 4-factor model has a good explanatory power with both 

sustainable and unsustainable domestic ETF portfolios (0.981 and 0.934, respectively) 
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and with the sustainable global ETF portfolio (0.891), but a low one with the 

unsustainable global ETF portfolio (0.056). Respectively, the R2 measure suggests that 

only 5.6 % of the global unsustainable ETFs’ the variation can be explained by the model 

and thus its fit is not good. In other words, the regression line does not fit the data and it 

has no explanatory power. Figure 6 below expresses this relation and shows how the 

actual returns disperse from the fitted regression line. Similar results were found with all 

three models. 

 

Figure 6: Plotted actual and predicted excess returns, 4-factor model 

 

R2 has been criticized for its ability to measure goodness of fit with time-series 

regressions, as with them the R2 values over 0.9 are plausible (Brooks, 2014). The values 

received here would indicate that for the domestic data the models are a nearly perfect 

fit, explaining all variation there is to explain and in contrast for the global data the model 
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cannot explain nearly any of the variation. Clearly there is a problem. Too high of a R2 

may also suggest autocorrelation. This will be tested and discussed later in the chapter. 

6.4.2. Heteroskedasticity 

In the linear regression models, the variances of the errors should be constant, i.e. 

homoscedastic (Brooks, 2014). In case they are not, heteroskedasticity is present and 

may cause the estimator to be insufficient. As mentioned before, based on the methods 

and finding of previous research (e.g. Bauer et al, 2005; Nofsinger and Varma, 2014), 

robust standard errors are applied in the estimation in this research, as well. Using them 

should further decrease the possibility for heteroskedasticity, but its presence is 

nonetheless tested with the White test. The results are statistically insignificant for all 

the portfolios and thus the null hypothesis of heteroskedasticity not being present is not 

rejected. As a conclusion, the assumption for homoskedasticity holds. 

6.4.3. Normality of residuals 

Next test is for the normality or non-normality considering the error terms. Normality 

was already shortly mentioned in the Descriptive statistics -chapter, but here the focus 

is on the normality of the residuals, as it is essential for most statistical tests (Brooks, 

2014). A Jarque-Bera test is conducted and the test statistics are insignificant for all 

portfolios, except for the unsustainable global portfolio. The first time the models were 

run, is showed a significant result with the unsustainable global portfolio, at 5% level. 

This suggested, that the errors in that portfolio were not normally distributed and further 

analysis was conducted to find its potential cause. After examining the data, e.g. testing 

the individual variables’ normality and attaining outliers whose residuals exceed 2.5 

standard errors, it was evitable that there were some severe abnormalities considering 

the return -variable and likely causing the problems. Therefore, the return data of global 

unsustainable ETFs was winsorized at 90 % level, as described earlier in the Descriptive 

Statistics -chapter. After the winsorization the diagnostics were reproduced and the 

results showed no more evidence of non-normality in the residuals. Thereafter, the null 

hypothesis is not rejected for any of the portfolio and the assumption for normality of 

residuals holds. 
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6.4.4. Multicollinearity 

The linear regression models also have an assumption of no multicollinearity. 

Multicollinearity suggests that two or more of the explanatory variables correlate with 

each other, i.e. there is a linear association between them (Brooks, 2014). The high R2 of 

the domestic ETFs models may also indicate multicollinearity. However, the correlation 

coefficients of the variables were previously examined and no indication of significant 

relationships between the explanatory variables appeared in any of the portfolios. Next, 

the explanatory variables of the models considering the domestic ETFs were regressed 

against each other in so-called auxiliary regressions. However, the R2 for these 

regressions were all lower than the overall R2, providing no indication of 

multicollinearity. Finally, the results of formal multicollinearity tests support these 

interpretations and no multicollinearity problem is found for any of the portfolios.  

6.4.5. Autocorrelation 

Autocorrelation, also referred as serial correlation, occurs when the residuals correlate 

with each other and there appears systematic patterns in them (Brooks, 2014). Linear 

regression model assumes that there is no autocorrelation and the concept is important 

especially in time-series models. As mentioned previously, the heteroskedasticity and 

autocorrelation consistent standard errors are used in this research. However, problems 

may still occur and hence a formal test, the Breusch-Godfrey test for autocorrelation 

(with 12 lags to match the monthly data) is conducted. The test shows no indication of 

serial correlation for any of the portfolios as all test statistics are insignificant. Hence, the 

null hypothesis of no autocorrelation is not rejected. 

Table 3 above presents a summary of the final results of the model diagnostics tests 

considering the 4-factor model. In other words, results are here presented after 

winsorization. Test statistics and their respective p-values are presented for 

heteroskedasticity, normality of residuals and autocorrelation. With the 

multicollinearity, the Variance Inflation Factors, VIFs are presented instead. The VIF 

interpretation is that values > 10.0 may indicate a collinearity problem. The final 

diagnostics show that the null hypotheses are not rejected for any of the portfolios and 

thus the assumptions for linear regressions are satisfied. 
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Table 3: Summary of results from the model diagnostics tests 
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7 RESULTS 

This section will present the results of this research, i.e. how the ETFs have performed. 

Additionally, results include their sensitivity to the risk factors included in the chosen 

models. The section starts with the results from the Capital Asset Pricing model and 

continues then to the multifactor models, the Fama-French 3-factor and 5-factor model, 

and the Carhart 4-factor model. Lastly, the analysis of the impact of fees to the 

performance and a robustness check for the matching sample size are presented. 

7.1. Performance measured with the CAPM 

The 1-factor CAMP model was run first and the alphas for both the sustainable and the 

unsustainable ETF portfolio computed. Additionally, the alpha was also computed to the 

difference portfolio to further improve the comparability and to study whether the 

difference in performance between the two portfolios is significantly different. 

Furthermore, the models were also run for the officially mandated sustainable portfolio 

and results reported for inquisitive reasons (in the last row of the table, in italics), even 

though their small sample size makes them unqualified for formal empirical testing. 
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Table 4: ETF performance per 1-factor model 

 

The table 4 above presents the results from the CAPM. All alphas are annualized for the 

presentation purposes and expressed in percentages. The “Market” represents the 

loading on the excess market return and the t-ratios are reported in brackets. The stars 

denote the significance levels as following: * Significant at the 10% level, ** Significant at 

the 5% level, *** Significant at the 1% level. The R2 measures the model’s goodness of fit, 

i.e. its explanatory power, as discussed in the Model diagnostics -chapter. 
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The results show statistically significant but negative alphas for both the sustainable and 

unsustainable domestic ETFs. As both alphas are significant at the 1 % level and as the 

alpha is a little higher (i.e. less negative) for the sustainable ETFs, the results suggest that 

the sustainable outperform their counterparts (alphas -2.08 and -4.18, respectively). The 

null hypothesis of alpha being zero is therefore rejected for these portfolios. At the same 

time, the officially mandated sustainable ETFs of the sample have significantly 

outperformed. However, as noted before their sample size in this research is too small to 

make any solid conclusions. The results also show that the positive difference in returns 

for the sustainable ETFs’ benefit is statistically significant at 10 % level. Additionally, the 

market betas for the domestic ETFs are statistically significant for both portfolios, but 

between the market sensitivities there are no noteworthy differences. 

For the global ETFs, the CAPM alpha is statistically significant only for the sustainable 

portfolio and the difference portfolio. Both are negative and display a notable 

underperformance for the sustainable portfolio (significant at the 1 % level), thus the null 

hypothesis of alphas being zero can be rejected. The global unsustainable portfolio on 

the other hand shows no statistical indication of the alpha being non-zero and for it the 

hypothesis cannot be rejected. Additionally, the loadings to the market factors indicate 

that the sustainable ETFs are much more market sensitive than the unsustainable ETFs. 

However, also the market beta for the unsustainable portfolio is statistically insignificant 

and thus further conclusions cannot be made.  

7.2. Performance measured with the multifactor models 

In this chapter, the ETF performance is examined through the multifactor models; the 

Fama-French 3-factor and 5-factor models and the Carhart 4-factor model. Similarly to 

the CAPM, the alphas and the factor loadings were computed on the sustainable and the 

unsustainable ETF portfolio, the difference portfolio and the officially mandated 

sustainable portfolio, for both the domestic and the global ETFs. The officially mandated 

are again reported for inquisitive reasons only, not for statistical inferences (reported in 

the last row of the table, in italics). Tables 5-7 report the results per each model. The 

results will be described after the tables, starting with the domestic portfolios and 

concluding with the global portfolios. 
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Table 5: ETF performance per 3-factor model 

 

Table 5 presents the results from the 3-factor model. Correspondingly to the CAPM 

results, all the alphas in the table are annualized and presented in percentage form. The 

“Market” represents the loading on the excess market return, and the “SMB” and “HML” 

represent the size factor and the value factor, respectively. The t-ratios for each variable 

are reported in brackets below the coefficients. The stars denote the significance levels 

as before: * Significant at the 10% level, ** Significant at the 5% level, *** Significant at 

the 1% level, and the R2 measures the model’s goodness of fit. 
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Table 6: ETF performance per 5-factor model 

 

Table 6 presents the results from the 5-factor model. Correspondingly to the previous 

result -tables, all the alphas are annualized and expressed in percentages. The “Market”, 

the “SMB” and the “HML” represent loadings on the excess market return, the size factor 

and the value factor as before. Furthermore, the “RMW” and the “”CMA” represent the 

factor-mimicking portfolios for profitability and investment, respectively. The t-ratios 

for each variable are again reported in brackets below and the stars denote the 

significance level similarly: * Significant at the 10% level, ** Significant at the 5% level, 

*** Significant at the 1% level. The R2 measures the model’s goodness of fit. 
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Table 7: ETF performance per 4-factor model 

 

Table 7 presents the results from the 4-factor model. Correspondingly to the prior factor 

model results, all the alphas are annualized, expressed in percentages and the “Market”, 

the “SMB” and the “HML” represent loadings on the excess market return, the size factor 

and the value factor, respectively. In addition, the “MOM”, i.e. the momentum factor, 

represents the factor-mimicking portfolio for the 12-month return momentum. As 

before, the t-ratios for each variable are reported in brackets below the coefficients and 
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the stars denote the significance level: * Significant at the 10% level, ** Significant at the 

5% level, *** Significant at the 1% level, and the R2 measures the model’s goodness of fit. 

As a conclusion, the results from the different multifactor models are relatively 

consistent in comparison to each other, which is expected as they involve many similar 

variables.  

With the domestic sustainable and unsustainable ETF portfolios, all alphas are 

statistically significant in all models at the 1 % significance level, except for the 

sustainable portfolio in 4-factor model, which is significant at 5 % level. Thereafter, for 

both domestic portfolios the null hypothesis of alpha being zero is rejected. The 

abnormal returns are negative for both, but correspondingly to the CAPM results, the 

sustainable ETFs have less negative abnormal returns and thus outperform their 

unsustainable counterparts (-1.86 % p.a. in comparison to -3.61 % p.a. in the 3-factor 

model, -1.57 % p.a. to -2.76 % p.a. in the 4-factor model and -1.87 % p.a. to -3.64 % p.a. 

in the 5-factor model, respectively). Analysing the difference portfolio offers further 

support for the differing returns; in the 3-factor and 5-factor models this difference 

between the performances is also significant statistically. In contrast, the 4-factor model 

result for the difference is statistically insignificant. Further on, the officially mandated 

sustainable ETFs have a positive alpha in the 4-factor model, similar to the CAPM. 

The market sensitivities measured with the different factor models on the other hand 

show no notable contrast in comparison to each other and the factor loadings (betas) are 

statistically significant for both domestic portfolios at 1 % level. All betas are additionally 

positive, signifying that the returns move in the same direction as the market. The betas 

appear to be slightly higher for the sustainable portfolio than for the unsustainable 

portfolio in every model, suggesting that in these portfolios the sustainable ETFs are 

more sensitive to market fluctuations than their unsustainable counterparts. However, 

the difference is not large. Additionally, as the unsustainable ETFs receive betas below 1, 

there is indication that their volatility is marginally lower than the markets’, unlike with 

the sustainable ETFs. These results are in contrast with the findings from previous 

researchers’ (e.g. Mallin et al, 1995, Bauer et al, 2005; Kreander et al., 2005) findings 

that sustainable funds are a defensive asset class and have lower betas. 

The size coefficients are positive for both domestic portfolios in all the models, indicating 

that increasing company size is associated with increasing returns. This is in contrast 

with the expectation for the factor, as according to Fama and French (1996), on average 
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big cap stocks yield lower returns than small cap stocks. The factor loadings for size are 

also statistically significant for both domestic portfolios in the 3-factor and 4-factor 

models, but not for the sustainable portfolio in the 5-factor model. However, as the 

highest value the coefficient receives is 0.27 (unsustainable portfolio in the 4-factor 

model, significant at 1 % level) the economic significance of the factor is quite low; it 

suggests that one percent increase in the market capitalization increases the returns of 

the unsustainable portfolio by 0.27 %.  

The value coefficient in contrast is negative for the domestic sustainable ETF portfolio 

and positive for the unsustainable in all models, which indicates different effects 

depending on whether the ETFs are sustainable or not. The general expectation is that 

the value factor has a positive relation to the returns, as the value companies on average 

to yield higher returns than growth companies (Fama and French, 1996). However, the 

value factor is statistically significant only in the 3-factor model for both portfolios and 

in the 4-factor model for the sustainable portfolio. Its highest loading of -0.07 

(sustainable portfolio in the 4-factor model, significant at 1 % level) suggests that if the 

book-to-market ratios increase by 1 %, the returns for the portfolio decrease by 0.07 %. 

Thus, its economic significance is low.  

Moreover, the momentum factor is negative for both sustainable and unsustainable 

domestic ETFs, however significant only for the unsustainable (significant at 1 % level). 

This result suggests these ETF returns are contrary to the positive association 

momentum expects (according to Carhart, 1997). Again, the loadings are nevertheless 

not of substantial magnitude; the loading of -0.09 suggests that when the 12-month 

return momentum increases by 1 %, the returns for the unsustainable portfolio decrease 

by 0.09 %. Furthermore, the profitability and investment coefficients show low t-ratios 

and are insignificant for both domestic portfolios. Thus, no further conclusions or 

interpretations of their effects can be conducted. 

With the global ETF portfolios, the alphas are statistically significant only for the 

sustainable portfolio and the difference portfolio, both at 1 % level. The results provide 

indication that similarly to the CAPM results, the global sustainable ETF portfolio 

exhibits underperformance when measured with all the factor models employed in this 

research. For it, the null hypothesis of alpha being zero is rejected but for the 

unsustainable portfolio it holds. Furthermore, the global sustainable ETFs show 

substantially greater market sensitivity than the global unsustainable ETFs, which is also 

in accordance to the previous findings with CAPM. 
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The market coefficient is positive and above 1 for the sustainable portfolio and negative 

but close to zero for the unsustainable portfolio. However, it is statistically significant 

only for the sustainable ETFs. In the 3-factor and 4-factor models all other coefficients 

are insignificant for both portfolios and no indication of economic importance is 

provided, either. The 5-factor model on the other hand produces additional statistically 

significant results for the size and profitability coefficients with the global sustainable 

portfolio and for the value and profitability with the unsustainable portfolio. On contrary 

to the variable expectations, the size coefficient is positive for the sustainable ETFs and 

the value coefficient negative for unsustainable ETFs. The sustainable portfolio’s size 

factor loading of 0.22 suggests, that 1 % increase in the market capitalization increases 

the returns for the portfolio with 0.22 %. The value factor loading of -0.04 for the 

unsustainable portfolio on the other hand implies that a 1 % increase in book-to-market 

decreases the portfolio’s returns by 0.04 %. Both results are significant at 5 % level, but 

economically not notable. 

Furthermore, the profitability coefficient has dissimilar association with the two global 

portfolios; it is positive for the sustainable, in accordance with the variable expectation 

(according to Fama and French, 2015) and negative in contrast to the expectation for the 

unsustainable. The sustainable portfolio’s factor loading of 0.52 suggests that an 1 % 

increase in the operating profitability increases the portfolio’s returns by 0.52 % and the 

unsustainable portfolio’s negative loading of -0.13 implies that similar 1 % increase 

decreases the portfolio returns by 0.13 %. Again, the results is not very notable 

economically, although statistically significant at 1 % and 10 % levels, respectively. As the 

other factor loadings are statistically insignificant for the global portfolios, no further 

interpretations can be made. 

Finally, it is noteworthy that the models’ the goodness of fit, i.e. their explanatory power 

measured by the R2, increased from the CAPM to the multifactor models. Between the 3-

factor model and the 4-factor model the increases are so small that they do not show in 

the rounded decimal number reported in the tables. However, there are again visible, but 

small increases considering the 5-factor model. The increase in the goodness of fit 

measure validates the expectation that multifactor models are superior in explaining ETF 

returns. The increase was overall most significant for the global unstainable ETF 

portfolio, but majority of their results remained statistically insignificant.  
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7.1. Difference in performance before and after fees 

The following examination considers the potential impact that expenses have on the 

performance differences between the sustainable and unsustainable ETFs. As discussed 

earlier, the costs of investing affect all investment returns considerably and thus are an 

important consideration. Additionally, as noted in the theoretical framework of this 

research, sustainable, ethical and responsible investing have often been criticized for 

having higher costs, which are considered to derivate e.g. from their screening 

techniques or other compliance. Indications of this was also seen in this research in the 

characteristics of the officially mandated sustainable -portfolios. Thereafter, the effect of 

fees on abnormal performance was also investigated. The examination of whether the fee 

characteristic affects the difference in abnormal returns between the sustainable and 

unsustainable ETFs was conducted by comparing the difference portfolio -alphas before 

and after fees.  

Table 8 below presents the comparison of the 4-factor alphas of the difference portfolios, 

before and after fees are reduced. The alpha before fees is calculated by adding back the 

effective rate of expenses. The alphas are again annualized for presentation purposes and 

presented in percentages. As with the previous performance results, the t-ratios are 

reported in brackets below the alphas and the stars denote the significance levels: * 

Significant at the 10% level, ** Significant at the 5% level, *** Significant at the 1% level. 

Table 8: Difference in performance before and after fees 

 

The results show that the after fees -alpha is statistically significant only for the global 

difference portfolio, which gets a negative value of -8.11 % (significant at 1 % level). This 
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indicates that the difference in returns between the sustainable and unsustainable ETFs 

is negative and significant amongst the global ETFs in the normal case, i.e. when fees 

have been deducted from the returns. Adding back the fees however changes the result 

as the negative difference in the abnormal returns decreases and is no longer statistically 

difference from zero. This could indicate that the different rates of fees are originating 

the dissimilar returns and resulting in the poorer performance of the global sustainable 

portfolio, instead of the sustainability or unsustainability per se. However, to make a 

solid conclusion of such causality, further investigation would be required. Furthermore, 

with the domestic ETFs adding back the fees changes the alpha only in decimals too small 

to show in the reported, rounded number. Additionally, there is no statistically 

significant difference in returns neither cases, before or after deducting the fees. Thus, 

the previously found differences in alphas between sustainable and unsustainable 

portfolios persist and further conclusions about the impact of fees cannot be drawn. 

7.2. Difference in performance with matching sample sizes 

To check whether the different sample size of the sustainable and unsustainable 

portfolios in the portfolio construction process affected the results, additional matching 

size portfolios were constructed and the returns regressed with the Carhart 4-factor 

model. Table 9 below presents these results in comparison to the original 4-factor model 

results. The alphas are annualized and expressed in percentages and the “Market”, the 

“SMB”, the “HML” and the “MOM” represent loadings on the excess market return, the 

size factor, the value factor and momentum factor, respectively. As before, the t-ratios 

for each variable are reported in brackets below the coefficients and the stars denote the 

significance level: * Significant at the 10% level, ** Significant at the 5% level, *** 

Significant at the 1% level, and the R2 measures the model’s goodness of fit. In the table 

the alphas and factor loadings of the unsustainable portfolio with matching sample size 

are presented first, together with results of the sustainable portfolio. For comparison, the 

original unsustainable portfolio alphas and loadings are presented in the last row of the 

table, in italics. 
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Table 9: Performance of the unsustainable ETFs with a matching sample size 

 

The results show that with the domestic ETF portfolios, neither the unstainable portfolio 

alpha nor the factor loadings are no longer statistically significant, unlike they were in 

the original matching sample. Likewise, the difference portfolio returns are not 
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statistically different from zero, either. As an inference, the null hypothesis of alpha being 

zero is rejected for the sustainable portfolio, but not for the unsustainable or the 

difference. Thus, the unsustainable ETFs with matching sample size have alphas 

statistically indistinguishable from zero and the sustainable portfolio with negative alpha 

underperforms. With the global portfolio on the other hand, the situation is opposite and 

the unsustainable portfolio with a matching sample size obtains a significant alpha and 

factor loadings for market and momentum factors, whereas the original portfolio showed 

no statistically significant differences from zero. Here the results suggest that the 

sustainable ETF portfolio outperforms the unsustainable ETF portfolio by producing less 

negative returns, respective alphas -8,22 % in comparison to -9,31 % (both significant at 

1 % level). 

7.3. Comparing alphas to the Sharpe ratios 

To further test the hypothesis of abnormal performance, the Sharpe measures (Sharpe 

ratios) are next computed and compared to the computed Jensen measures (alphas). 

Tables 10 and 11 below presents the portfolios ranked based on these two risk-adjusted 

performance metrics. Table 10 reports the alphas per Fama-French 5-factor model and 

table 11 per the Carhart 4-factor model. Both metrics are annualized and the alphas are 

presented in percentage form. Additionally, both are interpreted so that the higher the 

value, the higher the risk-adjusted performance. 

 

Table 10: Portfolio ranking based on 5-factor alphas and Sharpe ratios 
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From the results in table 9 it can be concluded that excluding the statistically 

insignificant and unreliable portfolios (i.e. the officially mandated sustainable and the 

global unsustainable portfolios, presented in brackets), both the 5-factor alphas and the 

Sharpe ratios suggest that the domestic sustainable portfolio has the highest 

performance amongst the sample portfolios. It has an alpha of -1.87 % and a Sharpe ratio 

of 1.08. Thereafter it is followed by the domestic unsustainable portfolio with alphas -

3.64 % and Sharpe ratios of 0.91. This indicates that the Sharpe ratios support the 

findings from the alpha analysis for the domestic portfolios. 

 

Table 11: Portfolio ranking based on 4-factor alphas and Sharpe ratios 

  

The final comparison of Sharpe ratios to the 4-factor model alphas (table 8 above) shows 

similar results; the different measures provide a similar performance ranking and thus 

support the previous findings with alphas. Again, there is evidence from both the alphas 

and the Sharpe ratios that the domestic sustainable portfolio has the highest 

performance. Additionally, the same portfolios rank second and third when the 

statistically insignificant and unreliable portfolios are not considered. Here the highest 

ranked domestic sustainable portfolio has an alpha of-1.57 % in comparison to the Sharpe 

ratio of 1.08. 
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8 DISCUSSION AND CONCLUSIONS 

In this research, two prevalent trends of the current financial markets were combined for 

examination; sustainable and responsible investing and passive asset management 

through Exchange Traded Funds, ETFs. This section will conclude and discuss the 

findings of the research. It will provide answers to the research question of whether the 

sustainable ETFs outperform or underperform in comparison to their unsustainable 

counterparts and summarize whether the statistical hypothesis of alphas being zero can 

be rejected. 

 As a conclusion, during the sample period all portfolios under examination have 

produced negative or zero abnormal returns. However, the domestic sustainable ETFs 

have simultaneously outperformed their unsustainable counterparts. The statistical null 

hypothesis of the alpha being zero is rejected in all four factor models employed, for all 

portfolios except for the global unsustainable one. Additionally, the results of 

outperformance considering the domestic and the global portfolios are contrary to each 

other, suggesting that the sustainability alone may not be sufficient in explaining the 

returns, but that they mutually dependent on e.g. the geographical attributes. Moreover, 

the portfolios’ sensitivity to other factors, e.g. to market, deviates between these regions, 

as well. 

As stated, although the alphas are negative, the results show that amongst the domestic 

portfolios the sustainable ETFs outperform their unsustainable counterparts, as they 

yield smaller negative abnormal returns. The result is further supported by the Sharpe 

ratio analysis, where the domestic sustainable portfolio receives the highest risk-to-

reward ratio. This contrasts with Mallin et al. (1995), who find that ethical mutual funds 

outperform based on alphas, but obtain weaker results when analysing the Sharpe ratios. 

Overall, the findings of outperformance in this research contribute to the study field, as 

most of the current research has found no evidence of either out- or underperformance 

with sustainable and socially responsible investing under normal market conditions (e.g. 

Bauer et. al, 2005; Renneboog et al., 2011; Mill, 2006). On the other hand, although the 

established positive difference in returns between the portfolios is significant also 

statistically, its economic importance is moderate as the difference in performance is 

approximately 2 % per annum. 
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In contrast, with the global portfolios the difference in the performance is for the benefit 

of the unsustainable ETFs, which have zero alphas in comparison to the significantly 

negative non-zero alphas of the sustainable ETFs. With values below -8.0 % per annum, 

the underperformance is also economically significant. The underperformance is in 

accordance to e.g. Nofsinger and Varma’s (2014) findings on socially responsible mutual 

funds under normal, non-crisis, market conditions.  

An additional interesting finding is in the returns of the officially mandated sustainable 

portfolios. They were reported for curiosity to detect potential indications of differences, 

although their too small of a sample size prevents making any valid or reliable 

conclusions. Considering the domestic ETFs, the portfolio of mandated sustainable ETFs 

showed notable outperformance and simultaneously produced high positive abnormal 

returns, whereas both the sustainable and the unsustainable portfolios produced 

negative abnormal returns.  Similarly, with the global ETFs, the portfolio of mandated 

sustainable ETFs showed again notable outperformance, whereas the sustainable 

portfolio underperformed significantly and the unsustainable portfolio had non-zero 

alphas in all the models. The aspect of officially mandated sustainable ETFs would be 

interesting to investigate again in the future, when their population has obtained a 

longer-term presence in the market and there is more data to study. 

In this research two additional robustness checks for the differences in performance were 

conducted on the Carhart 4-factor alphas. Firstly, the differing sample size of the 

matching unsustainable ETFs was controlled by constructing additional portfolios with 

matching size, and secondly, the effect of management fees to the returns was controlled 

by adding back the effective rate of expenses to the returns before the alpha computation. 

Considering the comparison of alphas with matching sample size, the results show that 

the unsustainable portfolio alpha is no longer statistically significant for the domestic 

ETFs and thus for it the null hypothesis of alpha being zero is not rejected. This could 

indicate that the performance of the unsustainable ETFs during the sample period has 

been affected by some observations more than others, and thus the measured 

performance is not prevailing for the whole group. On the other hand, for the global ETFs 

the effect is opposite and the unsustainable portfolio of matching sample size becomes 

statistically significant and provides evidence of the outperformance of sustainable ETFs. 

However, this outperformance is again due to less negative abnormal returns, not 

positive. The difference portfolio alpha supports this notion; the difference in 

performances of the two portfolios is also statistically significant. 



 

 

72 

On the other hand, the results for alphas before and after fees indicate that the fees might 

have some effect on the abnormal returns within the sample portfolios. The alpha is 

statistically significant only for the global difference portfolio and thus the difference in 

returns between sustainable and unsustainable ETFs is significant only for the global 

ETFs and only after the fees are deducted. Adding back the fees results in a less negative, 

but not statistically significant difference between the abnormal returns. In other words, 

the amount of fees could affect the returns notably and explain some of the variation and 

some of the poorer performance. However, this type of potential causality should be 

investigated in more detail before concluding. Additionally, with the domestic ETFs no 

conclusions of the fees’ effects can be drawn as there is no statistically significant 

difference between the portfolio returns neither before or after the fee deduction. 

Considering the other factors potentially affecting returns, this research found no 

substantial differences in the market betas of the domestic portfolios, which were all 

positive and statistically significant. However, the betas appear to be slightly higher for 

the sustainable portfolio than for the unsustainable portfolio, implying that the 

sustainable ETFs are more sensitive to the market fluctuations. On the other hand, the 

betas of the global portfolios indicate that the global sustainable ETFs are much more 

market sensitive than their unsustainable counterparts. This association is in 

contradiction to the findings of e.g. Mallin et al. (1995), Bauer et al, (2005) and Kreander 

et al. (2005), who propose that sustainable funds are a defensive asset class and have 

lower betas. Nevertheless, this could be explained by the dissimilar definition for the 

sustainability, as these researches studied only officially sustainable, responsible or 

ethical funds and this research extended the population to all funds (ETFs) that were 

rated sustainable, as defined earlier. Hence, this data included a wider range of 

investment strategies and reduced market sensitivity was not an entirely valid 

expectation. 

Additionally, it can be concluded that some of the factors employed in this research that 

were found to be statistically significant, have an opposite effect on the returns than their 

economic expectations suggest. E.g. the size -factor has a positive association with 

returns for both sustainable portfolios and additionally for the unsustainable domestic 

portfolio. The momentum -factor on the other hand is negative for both domestic 

portfolios, sustainable and unsustainable, and the value -factor is negative to the 

domestic sustainable portfolio and the global unsustainable portfolio. All these are on 

contrary to its expectation of positive effect on returns. Furthermore, some of the 
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significant factors had opposite effects on the sustainable and the unsustainable 

portfolios. For instance, the profitability -factor is negative for the global unsustainable 

portfolios, but positive for the sustainable. To conclude, there are conflicting associations 

between some of the ETF portfolios and the respective factor betas. However, their 

economic significance is not that strong, as the biggest loading is only 0.52 % 

(profitability -factor, global sustainable portfolio, 5-factor model). Additionally, it is 

worth considering that the differences are more likely caused by properties of the sample 

ETFs than by them being sustainable or unsustainable by this research’s definition.   

Overall, the models were remarkably good in explaining the variation in the returns 

based on the goodness of fit measure and the plotted residuals. However, the global 

unsustainable sample data exhibited multiple issues during the research and ultimately 

all the potential problems beneath could not be detected or controlled for. For instance, 

the global portfolio could be biased because of certain country-biases or other specific 

characteristics these models cannot depict, but such considerations were out of scope of 

this research. Finally, regarding the global unsustainable sample, the explanatory power 

of all factor models remained low, whereas it was high for the others.  

To summarize, there are both outperformance and underperformance detected in this 

research of U.S. based ETFs depending on the geographical focus of the ETF investments. 

Thus, there are also two answers to the research question. Within the geographical 

regions, however, the results are consistent throughout the research and the different 

models and performance metrics applied support each other. The domestic sustainable 

ETFs outperform their unsustainable counterparts measured with both alphas and 

Sharpe ratios, and offer investors opportunities to add value, or more precisely to 

constrain the losses. In their case, the ETF fees seem not to have substantial effect on the 

returns. The global sustainable ETFs on the contrary underperform by producing 

negative abnormal returns in comparison to the zero alphas of their unsustainable 

counterparts. However, in their case, the fees seem to have a notable negative effect by 

decreasing the returns substantially. As the performance is measured through forming 

samples, it is naturally prone to some randomness induced by the sample ETFs. This can 

be seen when comparing the unsustainable portfolio returns with different sample sizes, 

i.e. the bigger matching sample size (method consistent with previous research) and the 

similar matching sample size to that of the sustainable ETFs. 

The findings of this research offer support for the investors contemplating sustainable 

investments. It finds that considering U.S. equity ETFs with global investment attributes, 
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the investor risks to lose value by choosing sustainable ETFs. However in contrast, 

considering the sustainable ETFs operating in the U.S. market domestically, the investor 

has potential to gain value as these sustainable ETFs have better returns than their 

unsustainable counterparts. In other words, there is evidence that the investors do not 

lose by choosing these sustainable ETFs to their portfolios. Based on this research alone, 

these results cannot be extended to other markets, however they are still relevant outside 

the United States also, as the U.S. market is the biggest in the world and the most used 

and versatile market for the ETF investors. Furthermore, the novelty of this research is 

evident as there are no prior research publications on neither sustainable ETF 

performance nor the performance considering sustainability with funds that do not hold 

an official sustainability mandate. This research has in other words broadened the 

population of sustainable instruments and expanded the field of study.  

Finally, as described in the theory -section of this research, ETFs are very contemporary 

and aware investors seeking for more cost-efficient instruments are increasingly 

choosing passive investment strategies. As a result, the market share of ETFs has 

increased drastically and is expected to continue expanding. Same trends apply for 

sustainable investing in general; the interest towards SRI and CSR programs of 

companies and sustainable investment instruments have continuously grown. 

Sustainability is also more and more expected by the investors, whether they are 

motivated by ethical consciousness or by simply preventing negative expenditures. This 

research offers thus support for such investors and in the U.S. markets they can be 

satisfied with the performance when choosing targets performing high in sustainability 

and responsibility. As a final conclusion, in the U.S. markets the financial performance 

and sustainable performance do not exclude one another in ETF investing. 
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