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Abstract: 

Sustainable investing is trending, amounting to $30 trillion in assets under management world-

wide in 2018 and it is predicted to grow even larger in the years to come. This thesis studies ESG 

portfolio performance of three comparable portfolios, a Sustainable, a Good Enough and an 

Unsustainable portfolio constructed using ESG-score in relation to their Global Industrial 

Classification Standard (GICS), between 2004 – 2018 in the U.S market. The annual beta 

coefficients are examined between 2004-2013 to observe differences in exposure to systematic 

risk. Based on the observations, six trading strategies are constructed for the period 2014 – 2018 

by combining the three portfolios in times of high and low market volatility. The market 

volatility level is determined using a relative measure of the CBOE VIX index. Focusing solely 

on ESG and comparing three portfolios based on GICS and ESG-scores as opposed to only 

comparing the two extremes, sustainable against unsustainable stocks, distances this study from 

previous research, thereby contributing with new testing methodology to this field. Furthermore, 

using an augmented version of the Fama-French five factor model and extending it with the 

Carhart (1997) momentum factor and later adding two liquidity factors from Pástor and 

Stambaugh (2003), contrasts this thesis from previous research. The results show that the 

Unsustainable portfolio generates the highest significant abnormal return of 8.26 % annually, 

followed by the Good Enough portfolio with 5.51 % and the Sustainable portfolio with 5.17 % in 

annual abnormal returns, over the period 2004-2018. This finding contradicts the belief that 

sustainable companies generate superior returns. Nonetheless, the Sustainable portfolio is a 

profitable investment as it generates positive abnormal returns. Further, using Trading Strategy 

1, combining the Sustainable and Good Enough portfolio between 2014-2018, investors can 

generate significant yearly abnormal return of 3.4% while conforming to their sustainability 

preferences.  
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1. Introduction 
 

Draughts, floods and social crises such as wars on a regional and civil level have a correlation 

with climate change according to Johan Rockström, professor in environmental science with 

emphasis on water resources and global sustainability at Stockholm University. However, the 

threat of climate change is not a new phenomenon. In fact, as far back as in 1896 the Swedish 

scientist Svante Arrhenius discovered the climate effects of burning coal (National Geographic, 

2018). Also, the article “Warmer Climate in the Earth May Be Due To More Carbon Dioxide in 

the Air” by Waldemar Kaempffert (1956) in the New York Times discussed the effects of carbon 

dioxide on the climate. But it took until 2015 until the world could reach a consensus with the 

Paris Agreement about that we have to do something now before a state of climate irreversibility 

kicks in. The world is at a tipping point and the focus on climate and social causes fortunately 

enough was incorporated into financial investors’ minds before world leaders reached an 

agreement. There has been a tremendous increase in sustainable investing over the years, which 

amounted to $30 trillion dollars in 2018. The biggest market is Europe in 2018 with $14.1 trillion 

in assets under management followed by the US with $12 trillion (Greenbiz, 2018).  

 

 

 

Figure 1: Sustainable and Responsible Investing in the United States between 1995 - 2018 

Source: US SIF Foundation 



5 

 

It is interesting to see an upgoing trend driven by the belief that Sustainable Investing is 

profitable from a long-term perspective (Deutsche Bank, 2012). Investors stick with the belief 

that sustainable investing is superior to conventional even when there is no consensus in 

academia. Previous studies are subject to methodological differences, geographical differences, 

sorting procedures, different regression models and time horizons. Nevertheless, it is important 

to note that there are differences between the US and the European market. In the EU there exists 

mandatory sustainability reporting rules whereas it is absent in the US market (European Union, 

2014), (CPA Journal, 2018). In the US it is optional to conform to these standards. This could 

explain why US is far behind in terms of assets under management. Hence, because of the 

differences between markets and studies it is interesting to investigate how ESG (Environmental, 

Social, Governance) affects the US financial market. To the best of our knowledge no study has 

focused on aggregate ESG in the US market, only on the separate factors in isolation. Perhaps 

there does not exist any mandatory regulation for a reason. The Americans might not share the 

common belief that ESG is positively correlated with stock performance as suggested by 

Statman & Glushkov (2009) and Kempf & Osthoff (2007). Based on their research within the 

area of socially responsible investments we have formed the following hypothesis: Companies 

with high ESG ratings deliver higher value and generate higher stock returns for shareholders 

as opposed to comparable companies with low or average ESG ratings, thereby impacting the 

intrinsic value of the stock. This creates divergence in stock performance characteristics between 

sustainable, good enough and unsustainable companies across industries and over time, 

allowing investors to exploit abnormal returns using thematic investing. To test the hypothesis 

the following research questions have been formulated: 

1) Do Sustainable portfolios outperform Good Enough and Unsustainable portfolios?  

2) Are there portfolio characteristics that allow investors to obtain abnormal returns 

through trading strategies in times of low and high market volatility? 

In order to test the research questions and hypothesis, we have conducted a performance 

study using an augmented version of the Fama-French five factor model not previously used in 

sustainability literature, the model adds the Carhart momentum factor to the traditional Fama-

French five factor model. A common methodology is to benchmark best in class stocks in terms 

of ESG performance against the underperformers. However, research has not paid any attention 

to the average “good enough” stocks in terms of ESG performance, only to the two extremes. 
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Thus, we add an additional Good Enough portfolio when comparing the performance of three 

portfolios with different ESG scores, distancing us from the binary testing of Sustainable 

portfolios against Unsustainable portfolios. The portfolios used in this study are divided based on 

their ESG scores in relation to their Global Industrial Classification Standard (GICS) category, 

resulting in a Sustainable, a Good Enough and an Unsustainable portfolio diversified across 

industries. The results indicate that the Unsustainable portfolio generates the highest abnormal 

return of 8.26 % annually, significant at the 1 % level, which contrasts the belief and the trend of 

investing in sustainable stocks to achieve higher returns. However, after studying the portfolio 

characteristics we noticed interesting differences between the portfolios’ sensitivity to market 

fluctuations, expressed by their market betas. The Sustainable and Good Enough stocks have 

higher exposure to systematic risk than the Unsustainable stocks. Furthermore, there exists a 

demand for sustainable investing, therefore by taking advantage of the demand and the 

correlation of the Sustainable, Good Enough and Unsustainable stocks with the market, trading 

strategies exploiting these characteristics are constructed. Consequently, six trading strategies are 

formed by combining the three portfolios in times of high and low market volatility. The 

strategies use the VIX index as a proxy for the market sentiment and as a trigger for switching 

portfolios in times of high and low volatility in order to exploit the portfolios’ exposure to the 

market. Interestingly, the best thing for an investor to do during the period 2014-2018 is to 

refrain from using any of the trading strategies and instead only hold the Unsustainable portfolio. 

However, investors wanting to make sustainable investments for ethical reasons can generate 

higher abnormal returns from combining the Sustainable and Good Enough portfolio, than 

holding any of these portfolios in isolation. Trading strategy 1, which involves longing the 

Sustainable portfolio in times of low volatility and longing the Good Enough portfolio in times 

of high volatility generates 3.4% in annual abnormal return.  

In the final result section, the robustness of the result is tested using model variation tests 

and time frequency sensitivity. This section uses monthly data instead of daily data and adds the 

traded liquidity factor and innovations in aggregate liquidity non-traded factor from Pástor and 

Stambaugh (2003). The tests show that the traded liquidity factor is significant at the 1 % level 

for the Sustainable portfolios while it remains insignificant for the other two portfolios. In 

addition, the innovations in aggregate liquidity non-traded factor is significant at the 10 % level 

for the Sustainable portfolio, but not for the other portfolios. This indicates that Sustainable 
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stocks have higher than average liquidity, therefore reducing the expected returns of the 

Sustainable portfolio compared to the other two portfolios.  

In conclusion, against the common belief that Sustainable portfolios contain the best 

performing stocks, our study shows that the Unsustainable portfolio outperforms its Sustainable 

and Good Enough peers. Nonetheless, investors seeking to make sustainable investments can still 

generate significant abnormal returns while conforming to their sustainability preferences by 

using Trading Strategy 1. 
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2. Related Literature 
 

2.1 Corporate Social Responsibility and ESG 

Bénabou and Tirole (2009) try to disentangle the highly contested concept of Corporate Social 

Responsibility. In their paper, they lay out the common perception of the definition of CSR. 

Defined by a regular person, CSR captures all kinds of activities, for instance firms’ willingness 

to take care of their employees and a company’s contribution to solving environmental issues by 

reducing its environmental footprint. CSR also urges companies to be ethical towards the 

community by funding good causes. CSR was perceived to entail profit sacrificing. In an effort 

to clarify the concept they discuss three visions of CSR: 

1) “Win-win vision”. The vision tackles the problem of short-termism, inferring that the 

short-term way is not necessarily the most profitable one e.g. if a company cuts wages in 

order to reduce costs it might have problems recruiting ambitious talent in the future. 

Instead, companies should focus on long term activities because they benefit the society 

and simultaneously enhance the company’s competitive position. 

2) “Delegated philanthropy”. Companies work as an extension of consumer demand and 

wishes. People want to engage in philanthropic activities but for varying reasons are 

unable to do so. Thus, companies should engage in philanthropic activities on behalf of 

the customers, for instance, by providing decent working conditions or stop polluting the 

environment. Firms can engage in “profit sacrificing” activates by taking sometimes 

costly actions, but they will recoup the costs by passing them through to the costumers or 

by increasing the demand of their products. For example, Starbucks increased the demand 

for their products by buying fair trade coffee and tea. 

3) Insider-initiated corporate philanthropy. From this perspective companies’ social 

commitments do not stem from consumers demand, instead they emerge from the 

managers or board members wishes to engage in such activities. For example, companies 

often donate to good causes, as a consequence, sacrificing profit to positively impact the 

society. 

CSR has been a widely contested concept, especially the third vison has met severe critique. 

The famous quote “The social responsibility of business is to increase its profits” by Milton 

Freidman represents another view of CSR (Friedman, 1970). The bottom line is that corporate 

managers should only maximize profits and refrain from donating to charitable causes, because 
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these activities drain the shareholders’ money. Spending money on these causes is equivalent to 

spending shareholders’ money on activities not demanded by them. The CEO should only care 

about the owners’ interest and neglect other stakeholders’ demand. If managers desire to engage 

in CSR activities, they should do so in their private time using their own money. 

 However, fast-forwarding ten years, the institutional landscape has a different perspective 

on social activities. It is more or less expected that corporations take their responsibility. The 

corporate responsibility has become so important that there exist rating institutes scoring 

companies sustainability commitments. Today CSR is a clearer concept, consisting of 

Environmental (E), Social (S), and Governance (G) factors. Bundled together, ESG define 

corporations’ sustainable activities. E-factors include activities aiming to tackle climate change 

through reduced gas emissions and increased energy efficiency. S-factors refer to guaranteeing 

human and labor rights, workplace health and safety and community engagement. The G-factors 

cover the rules and principles regulating the corporate activities, including board independence 

and internal auditing (Shrivastava and Addas, 2014). In other words, the G-factors determine 

how successful a company will be in fulfilling its environmental and social commitments and in 

its obligation to meet stakeholders’ demands through the implementation of these ideas in its 

business. 

 

2.2 Corporate Social Responsibility and Stock Performance 

In the wake of the highly discussed concept of CSR, nowadays ESG, a lot of papers have 

attempted to assess the impact of sustainability on stock performance. However, the results 

remain inconclusive as studies conducted in this area have mixed results and different 

methodological approaches. Researchers have tried to desiccate if engaging in ESG has a neutral, 

positive or negative impact on stock performance.        

 In a paper by Bauer et al. (2005), the authors try to clarify if ethical and social portfolios 

deliver lower, neutral or higher risk-adjusted returns than conventional portfolios. The study 

examines 103 German, UK and US ethical funds screened through Morningstar (US), EIRIS 

(UK) and Ecoreporter (Germany). The study matches ethical funds against funds with no ethical 

criteria. The authors use the Carhart four factor model as the regression model for portfolio 

performance. Their findings indicate no significant discrepancies in risk-adjusted returns 

between ethical and conventional mutual funds during the period 1990 to 2001.    
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 In another study by Kempf and Osthoff (2007) they test if incorporating socially 

responsible screens increases the performance of their stock portfolio. Three different portfolios 

are formed: a portfolio excluding companies engaging in tobacco, gambling and fire arms. 

Portfolio two which does not exclude such companies but instead rate them on factors such as 

diversity, environment and human rights. Finally, a third portfolio using best in class screening 

which follows the same criteria as the second portfolio but is diversified across industries. In 

order to test the performance, the authors form a trading strategy based on ratings from KLD 

Research & Analytics. The trading strategy involves longing stocks with high social 

responsibility ratings and shorting stocks with low social responsibility ratings. This study finds 

a positive abnormal return of 8.7 % per annum using the Carhart four factor model, the highest 

returns are obtained when investing in stocks that have best in class ratings.  

Additionally, Ibikunle and Steffen (2015) conducted a comparative analysis of the 

performance of green, black and conventional European mutual funds, where the black fund is 

defined as a fund that invests in carbon intensive activities and exploitation of natural resources. 

By using a dataset consisting of 175 green, 259 black and 976 conventional mutual funds 

between 1991 and 2015, using the CAPM and Carhart four factor model they found that green 

mutual funds significantly underperformed relative to conventional funds, whereas no significant 

risk-adjusted performance existed between green and black mutual funds. However, they find 

that green funds succeeded to catch up against conventional mutual funds to that extent that no 

significant difference in performance could be identified during 2012-2014. On top of that, the 

green funds outperformed the black ones during the time period 2012-2014.  

Focusing on ESG, a recent report by Nordea Equity Research (2017) investigated the 

relative performance of top and bottom ESG score performers during the period 2012 to 2015. 

They found that ESG has an impact on operational metrics, since companies with top ESG scores 

have higher ROE, ROCE and lower Net Debt to EBITDA than the market average. ESG affects 

stock performance as well, they identified a relative performance difference for European stocks 

of 40% between those having top and bottom ESG scores during 2012-2015.     

In similar fashion, Shrivastava and Addas (2014) investigate what affects sustainability 

scores by looking at the relationship between corporate governance and sustainability using the 

Bloomberg Environmental, Social and Governance database. They find that environmental 

disclosure scores and ESG scores are strongly influenced by governance disclosure scores. 
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Important governance factors influencing the score and sustainability performance are, for 

instance, board meeting attendance percentage. Furthermore, boards with higher share of 

independent directors also have higher disclosure scores and are more prone to have imposed a 

climate change and environmental supply chain policy.      

 The sustainability research gives mixed results; thus, researchers have tried to aggregate 

several studies, in order to disentangle the facts we know to date. Revelli and Viviani (2015) try 

to determine whether or not including social responsibility criteria into portfolio selection 

enhances or decreases the performance of the portfolio. The study is conducted by aggregating 

190 international experiments. They find that on a global level there are no costs or benefits to 

engage in socially responsible investing (SRI), rather the performance of the portfolios depends 

on the methods used by researchers when assessing SRI fund managers’ ability to generate 

returns. In addition, Sjöström (2015) conducted a compiled study on the performance of SRI 

funds and indices and compared them to conventional funds or indices. Sjöström found that out 

of 21 reports, seven showed neutral results, five studies indicate that SRI funds outperform their 

conventional counterparts. Moreover, two studies claimed that SRI funds underperformed, 

whereas seven reports displayed mixed results. Hence, there is still ambiguity surrounding the 

impact SRI on stock, fund and portfolio performance. 

 

2.3 Efficient Market Hypothesis 

The fundamental theory underpinning financial frameworks and asset pricing models is the 

Efficient Market Hypothesis (EMH) developed by Eugene Fama (1970). A market is considered 

efficient when asset prices fully reflect all currently available information, as such, the market 

absorbs new information into asset prices instantly. Hence, the asset will always trade at its fair 

value. As a result, there would be no arbitrage opportunities and impossible to outperform the 

market portfolio.          

 The efficient market is based on three conditions that have to hold in order to fulfill such 

a claim, namely a market where: 

1) there are no market frictions i.e. no transaction costs or taxes, 

2) all available information is costlessly available to all market participants, 

3) all market participants homogeneously interpret the implications of available information, 

leading to identical expectations about the security’s future price and performance. 
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In such a setting, the prevailing price of an asset is the fair price, which undoubtedly 

reflects all available information, both public and private. Consequently, an investor would not 

have any informational advantage and is therefore unable to generate abnormal returns from 

trading.            

 Fama (1970) identifies three market efficiency settings, weak, semi-strong and strong 

form. In the weak version of the EMH, historical prices reflect all information, which should not 

be predictive of future performance according to the random walk research. When this finding 

gained general confirmation, new settings were studied. In the semi-strong version, the research 

is primarily concerned with the speed of price adjustments to new publicly available information, 

for example, annual reports and stock splits. Lastly, the strong setting aims to determine if prices 

reflect that investors or groups of investors have access not only to publicly available 

information, but also private information. In other words, if inside information as well as 

publicly available information is incorporated into the asset price. Regarding ESG, the efficient 

market hypothesis still holds. In the weak and strong setting all information about ESG 

engagements should be reflected by the trading prices. The stock should not experience abnormal 

return in this setting either. The semi-strong setting is also unchanged, for example if a company 

enhances its governance activates it would on the one hand follow that the companies would 

perhaps become more transparent which would reflect the intrinsic value of the stock to a larger 

extent, but this G-factors effect would instantly adjust in prices, eliminating any abnormal 

returns. 

 

2.4 Contribution 

The research field of sustainability’s impact on stock performance is mixed, and most studies 

concentrate on the “old” ambiguous CSR framework. To the best of our knowledge, a study 

focusing on ESG and stock performance including a trading strategy in the US market has not 

yet been made. The only time ESG has been used in this context is in the Nordea report looking 

at the European market, a report which has not been through a peer review process, which in 

addition, is using a binary testing methodology. Many studies have a binary testing method, 

comparing sustainable against unsustainable, top performers against underperformers. Thus, it 

would be interesting to examine how Good Enough portfolios using well-established ESG scores 

would perform against best in class and below average rated stocks. We are contributing to this 
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research field in at least four ways. Firstly, a clear focus on ESG distinguishes this study from 

the ambiguous CSR framework. Secondly, trading strategies using a relative CBOE volatility 

index for market sentiments outlined in section 4.5, equation 7 with respect to ESG investing. 

Thirdly, constructing three portfolios consisting of stocks with Thomson Reuters’ ESG score, 

and then matching the stocks with their peers based on GICS (Global Industry Classification 

Standard) distances us from the binary testing method and contributes to a new testing 

methodology. Lastly, using a more accurate model for estimating predicted returns by extending 

the Carhart four-factor model to include two more variables from the Fama-French five-factor 

model, and later adding two liquidity factors from Pástor and Stambaugh (2003) contrasts our 

research from previous research in the field. These model specifications have not been used in 

previous ESG literature. 
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3. Data 
 

3.1 Initial Data and Screening 

Our sample data are collected from Thomson Reuters Eikon, CRSP, WRDS, CBOE and the 

Kenneth French Data Library. This study examines the portfolio performance of Sustainable, 

Good Enough and Unsustainable portfolios between Jan 2004 and Dec 2018 on the NYSE and 

NASDAQ exchange. Limiting the study to these two exchanges causes a focus on liquid stocks 

where investors are free to reallocate their capital. The VIX index used to construct the relative 

market volatility in equation 7, section 4.5, is obtained from CBOE.     

 We gathered company names, tickers, Global Industry Classification Standard (GICS) 

codes and the most recently available ESG score from Thomson Reuters Eikon.   

 The Thomson Reuters ESG rating is an updated version of the ASSET4 rating, instead of 

the previous equally weighted category rating, the new enhanced rating used in this thesis is a 

category weighted measure with respect to three areas: environmental, social and governance 

factors3. Category weighted means that issues are grouped according to their material impact on 

the company, categories with more issues have more weight. The new rating is built upon 400 

KPI measures and datapoints. The rating later utilizes the 178 most relevant KPI data for each 

industry before grouping the KPIs into 10 categories and used to compute the final company 

aggregate ESG score, which assumes a value between 0 and 100 (Thomson Reuters, 2017). 

 Furthermore, daily stock returns, numbers of shares outstanding, ticker, close price, 

exchange code and permanent security identification number (PERMNO) for the period 2004-

2018 are collected from CRSP Daily Stock File.       

 The Kenneth French Data Library contains U.S firm data for the Fama-French five-factor 

model, including the momentum variable on a daily and monthly basis from 1926 to the end of 

2018.            

 The Pástor and Stambaugh (2003) liquidity factors are fetched from WRDS’ Fama-

French Portfolios and Factors under the Pástor-Stambaugh section, the non-traded innovations in 

aggregate liquidity variable and traded liquidity variable are collected from this source.   

 We do not limit the study by excluding companies that have been recently listed as these 

companies are assigned to our portfolio over time, thereby giving a more representative picture 

                                                 
3 Examples of Environmental Factors include: Resource Usage & Emissions, Social Factors include: Workforce & 

Human Rights, and Governance Factors include: Management & Shareholders (Thomson Reuters, 2017). 
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of the development in the industry. Also, we do not exclude companies that have gone bankrupt 

or been delisted from our sample if they have an ESG rating. Including these companies in the 

sample prohibits survivorship bias, thereby mitigating sample selection bias and ensuring that the 

results are not skewed by only including successful companies in the sample.   

 To be assigned to a portfolio the companies are required to have an active ESG rating, 

therefore companies without ESG ratings are excluded from the sample. The initial data sample 

contained 3170 companies with ESG ratings, missing values were set to 0 before eliminating 

them from our sample, leading to 2386 eligible companies with active ESG ratings, after sorting 

the stock into portfolios based on their ESG quintile, there are 1430 companies left that are used 

in this study. The initial stock data contained all available data in the U.S from Jan 2004 to Dec 

2018, after cleaning the data for missing values and negative stock prices, there are 4,469,738 

daily stock return observations in the final sample.  

 

3.2 Portfolio Construction 

Three equally weighted portfolios are constructed based on the Thomson Reuters combined ESG 

score, an equally weighted portfolio approach causes the returns of the portfolios to be equal to 

the mean of the returns of the stocks that belong to that portfolio on a certain date. This ensure 

that stocks with large market caps do not disproportionately influence the returns of the portfolio, 

which would be the case if we had used a value-weighted portfolio. Further, the ESG score is 

compared to the peer group of companies within the same Global Industry Classification 

Standard (GICS) group, this ensures that the relative ESG performance of each industry is 

compared within the same industry, giving an apples-to-apples comparison of ESG performance. 

This ensures that the three portfolios are diversified across GICS industries.   

 After cleaning the data, the companies are assigned into an ESG quintile based on their 

performance in relation to their GICS group. Thereafter, the companies are sorted into portfolios 

formed using the quintile scores (1-5) they were assigned. The Sustainable portfolio contains the 

companies with top 20 % highest ESG score in relation to their respective industry group 

(quintile 5), the Good Enough portfolio consists of companies hoovering around the average 

rating in the industry (40 % - 60 % ESG score in relation to peers; quintile 3), and the 

Unsustainable portfolio consists of the companies with the lowest 20 % ESG score in their 

industry group (quintile 1). The Sustainable portfolio includes 473 companies, the Good Enough 

portfolio comprises 476 companies and the Unsustainable portfolio contains 481 companies. 
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3.3 Sample Selection Bias and Data Limitations 

Since the study is limited by the availability of ESG data on the Thomson Reuters Eikon 

platform, there is the issue of sample selection bias, as it cannot be regarded as a randomized 

sample. Usually, the largest companies in each exchange have active ESG ratings, thereby 

skewing the sample toward large cap stocks which are more actively covered by analysts and to a 

larger degree, exposed to ESG coverage. Nonetheless, the study uses 1,430 companies out of the 

total population of 6,530 firms listed on the NYSE and NASDAQ. Approximately 22 % of the 

total population is obtained using the available ESG data provided by Thomson Reuters. Using 

another database such as Sustainalytics would have allowed a larger sample, however, the 

database was not available for this study. Cash (2019) expresses concerns about heterogeneity 

amongst sustainability ratings due to the reliance on divergent criteria when assessing ESG 

performance. This has been observed when scrutinizing how the indices are calculated when 

conducting this study, for reference, the Thomson Reuters ESG index relies on different criteria 

than the Sustainalytics and Morningstar indices, as they are free to define the rating scales and 

inclusion criteria themselves. Also, Cash (2019) points towards agency conflicts that arises when 

investors pays the rating agencies generously to obtain favourable rankings, thereby distorting 

the actual ESG efforts of the companies through the misalignment of economic incentives in 

rating agencies and the financial markets addiction to different types of ratings. As a result, 

investors relying on another index would obtain different results than this study.  

 Another issue with the sample is that in the results section, all the portfolios generate 

positive alpha, the sample does not reflect the fact that alpha should be a zero-sum game where 

some investors hold positive alpha portfolios and others hold negative alpha portfolios. Hence, 

this thesis compares the relative differences between portfolio characteristics to provide valid 

insight into the topic of sustainable investing.   
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4. Methodology  
 

4.1 Overview 

This thesis is a performance study which objective is to study the performance of portfolios with 

different ESG characteristics, constructed using stocks listed on NYSE and Nasdaq. In this case, 

the stock’s performance is evaluated and sorted into portfolios based on its current ESG score. 

This study aims to assess the performance of Sustainable, Good Enough, and Unsustainable 

portfolios in the United States on the NYSE and Nasdaq exchange between 2004 and 2018. The 

study commences in 2004 in order to eliminate the macroeconomic influence of the “dot-com 

bubble” (i.e Information Technology bubble), another reason for starting the study in 2004 is to 

cope with the change in the measurement of the CBOE Volatility Index (VIX)4. The study is 

divided into four parts:          

 (1) We regress the portfolios performance based on daily data during the entire time 

horizon, thereby acquiring total portfolio performance and characteristics over the time period 

2004-2018.            

 (2) We compare the annual performance and the regression variables of our portfolios 

during 2004-2013, thereby enabling us to evaluate the performance of our portfolios during the 

financial crisis and over time for each individual year.     

 (3) As we have three portfolios, we are able to construct six trading strategies where we 

can only go long in the portfolios; we do not allow shorting in our strategies due to market 

limitations to shorting. Another motivation for only going long is the potential co-movement 

between portfolios due to similarities in portfolio characteristics, hence going short in one 

portfolio would likely reduce the returns of the trading strategies. To decide whether or not we 

should exit one portfolio and enter another we use a relative measure of CBOE Volatility Index 

(VIX), the VIX index is frequently used as the stock market’s expected implied volatility derived 

from the S&P 500 index options (CBOE, n.d). The relative measure will assume a value greater 

than one during periods of high market volatility and lower than one in times of lower volatility, 

which are the triggers for switching between portfolios. The performance of the trading strategies 

and portfolios are examined during the period 2014-2018 to see if any of these investment 

strategies generate positive or negative abnormal returns.      

                                                 
4
 VIX prior to 2004 is calculated using the 30-day volatility implied by at-the-money S&P 100 Index option prices. 

After 2004, it is calculated using the midpoints of S&P 500 Index option bid/ask quotes (CBOE, n.d.) 
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 (4) We regress the total portfolio performance in section 5.4 during the entire time 

horizon (2004-2018), using monthly data instead of daily data. Thereafter, we reduce the 

measurement horizon to 2004-2017 to match the portfolio monthly return data with Pástor and 

Stambaugh’s (2003) liquidity factors, for which monthly data is only available until the end of 

2017. Then, we regress the portfolio performance during the period 2004-2017, once without 

Pástor and Stambaugh’s traded liquidity factor and innovations in aggregate liquidity non-traded 

factor, and once including these variables to assess the impact of liquidity on the portfolio 

returns. This is done to check the robustness of our results by adding more variables to the 

regression, a model variation test. Furthermore, the results are tested for sensitivity in 

measurement horizon and measurement frequency. 

 

4.2 Regression Specifications 

To assess and explain portfolio performance it is necessary to use a regression model to 

determine the portfolio characteristics that are driving the results. The most basic model used for 

this purpose is the capital asset pricing model (CAPM) (Sharpe, 1964). CAPM measures the 

return of a security (𝑟𝑖,𝑡) based on the risk-free rate ( 𝑟𝑓), and the stocks responsiveness to the 

market measured by (𝛽𝑀𝐾𝑇𝑅𝐹). The risk premium is defined as the excess market return, which is 

computed as (𝑟𝑚𝑘𝑡 −  𝑟𝑓). The residual variable (𝜀𝑖) has the same function in the extended 

versions of the CAPM model as for the CAPM model itself, the residual captures the model’s 

shortcoming when measuring the relationship between the independent variables and the 

dependent variable. The CAPM regression specification for excess stock returns is:  

𝑟𝑖,𝑡  −  𝑟𝑓,𝑡 = 𝛼𝑖 +  𝛽𝑀𝐾𝑇𝑅𝐹,𝑖(𝑟𝑚𝑘𝑡 −  𝑟𝑓) + 𝜀𝑖  

However, in the light of Bernard and Thomas’ (1989) critique against the CAPM model’s 

failure to properly adjust for risk, alternative augmented versions of the CAPM model have been 

introduced to incorporate differences in risk and reduce the likelihood of observing significant 

results due to misspecifications of the CAPM model. One of these models is the Fama-French 

three-factor model which adds two variables to the traditional CAPM model, the High Minus 

Low (HML) variable and the Small Minus Big (SMB) variable. Fama-French (1992) regress the 

excess market returns using to the follow specification: 

𝑟𝑖,𝑡  −  𝑟𝑓,𝑡 = 𝛼𝑖 + 𝛽𝑀𝐾𝑇𝑅𝐹,𝑖(𝑟𝑚𝑘𝑡 −  𝑟𝑓) + 𝛽𝐻𝑀𝐿,𝑖𝐻𝑀𝐿 +  𝛽𝑆𝑀𝐵,𝑖𝑆𝑀𝐵 + 𝜀𝑖  

(1) 

(2) 
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HML captures the historical excess returns of stocks with high-book-to-price ratio over 

low book-to-price ratio. (𝛽𝐻𝑀𝐿,𝑖) measures the correlation between the specific firm and the 

HML factor. SMB measures the historical excess returns of small companies over large 

companies.(𝛽𝑆𝑀𝐵,𝑖) measures the relationship between the specific firm and the SMB factor.

 Carhart (1997) extended the traditional Fama-French three factor model by introducing a 

momentum variable (UMD) that is constructed using the equally weighted average returns of the 

two highest performing portfolios subtracted by the equally weighted average returns of the two 

lowest performing portfolios, lagged by one month (Carhart, 1997). (𝛽𝑈𝑀𝐷,𝑖) explains the 

interaction between a specific firm and the UMD factor. The Carhart four factor model is 

presented below: 

𝑟𝑖,𝑡  −  𝑟𝑓,𝑡 = 𝛼𝑖 + 𝛽𝑀𝐾𝑇𝑅𝐹,𝑖(𝑟𝑚𝑘𝑡 −  𝑟𝑓) + 𝛽𝐻𝑀𝐿,𝑖𝐻𝑀𝐿 +  𝛽𝑆𝑀𝐵,𝑖𝑆𝑀𝐵 + 𝛽𝑈𝑀𝐷,𝑖𝑈𝑀𝐷  + 𝜀𝑖  

In 2015, Fama-French extended their three-factor model by adding two new factors, 

namely the Robust Minus Weak (RMW) and Conservative Minus Aggressive (CMA) variables. 

RMW illustrates the difference in returns of diversified stock portfolios with strong and weak 

profitability. (𝛽𝑅𝑀𝑊,𝑖) shows the relationship between the specific firm and the RMW factor. The 

CMA factor depicts the returns on diversified portfolios of firms that invests carefully minus 

firms that invest heavily. (𝛽𝐶𝑀𝐴,𝑖) shows the interrelationship between the specific firm and the 

CMA factor. The Fama-French five factor model is presented below: 

𝑟𝑖,𝑡  −  𝑟𝑓,𝑡 = 𝛼𝑖 + 𝛽𝑀𝐾𝑇𝑅𝐹,𝑖(𝑟𝑚𝑘𝑡 −  𝑟𝑓) + 𝛽𝐻𝑀𝐿,𝑖𝐻𝑀𝐿 +  𝛽𝑆𝑀𝐵,𝑖𝑆𝑀𝐵 + 𝛽𝑅𝑀𝑊,𝑖𝑅𝑀𝑊 

+𝛽𝐶𝑀𝐴,𝑖 𝐶𝑀𝐴   + 𝜀𝑖 

In this thesis, however, in order to mitigate the issue of model misspecifications and to 

enhance the precision of regression results, an augmented version of the Fama-French five-factor 

model (Fama and French, 2015) is used. The augmented Fama-French five-factor model adds 

Carhart’s (1997) momentum variable to increase the explanatory effect of the regression, which 

produces more accurate results and provide implications for the drivers of the results. Hence, the 

following regression specification used in this thesis: 

𝑟𝑖,𝑡  −  𝑟𝑓,𝑡 = 𝛼𝑖 + 𝛽𝑀𝐾𝑇𝑅𝐹,𝑖(𝑟𝑚𝑘𝑡 −  𝑟𝑓) + 𝛽𝐻𝑀𝐿,𝑖𝐻𝑀𝐿 +  𝛽𝑆𝑀𝐵,𝑖𝑆𝑀𝐵 + 𝛽𝑅𝑀𝑊,𝑖𝑅𝑀𝑊 +

𝛽𝐶𝑀𝐴,𝑖 𝐶𝑀𝐴  +  𝛽𝑈𝑀𝐷,𝑖𝑈𝑀𝐷 + 𝜀𝑖  

The market excess return coefficient (𝛽𝑀𝐾𝑇𝑅𝐹 ) captures the security’s exposure to 

systematic risk, in conjunction to the market risk premium, a larger beta implies that the security 

generates larger expected excess return due to its exposure to market risk.    

(3) 

(4) 

(5) 
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 As previously mentioned, Fama-French (1992) introduced two additional variables to the 

CAPM equation. The HML (high book-to-market) factor distinguishes between high-value (high 

book-to-market) stocks and growth (low-book-to-market) stocks, the historical trend is that value 

stocks outperform growth stocks. In instances where the HML coefficient (𝛽𝐻𝑀𝐿) is greater than 

zero (𝛽𝐻𝑀𝐿 > 0), the security or the portfolio is characterized as a value stock/value portfolio, 

whereas a HML coefficient below zero (𝛽𝐻𝑀𝐿 < 0) implies that the stock or portfolio is a growth 

stock/growth portfolio.         

 The additional variable in the Fama-French three factor model (1992) is the SMB (small 

minus big) factor. Fama-French (1992) found that large-cap stocks are outperformed by small-

cap stocks, this finding indicates that stocks or portfolios with a SMB coefficient (𝛽𝑆𝑀𝐵) greater 

than zero (𝛽𝑆𝑀𝐵 > 0) have similar characteristics to small-cap stocks or portfolios, if the SMB 

coefficient is smaller than zero (𝛽𝑆𝑀𝐵 < 0) the stock or portfolio resembles large-cap stocks or 

portfolios.           

 Regarding the (𝛽𝑈𝑀𝐷), if it is greater than zero (𝛽𝑈𝑀𝐷 > 0), the returns of the two equally 

top performing portfolios performance are positively related to prior returns. On the other hand, 

if it is below zero (𝛽𝑈𝑀𝐷 < 0), the returns are negatively correlated with prior returns. 

 The coefficient (𝛽𝑅𝑀𝑊) captures the difference in operating profitability of highly and 

weakly profitable firms. That is, if the 𝛽𝑅𝑀𝑊 > 0 the portfolio consists of more exceptionally 

profitable firms than weakly profitable firms. If 𝛽𝑅𝑀𝑊 < 0, the reverse is true. 

 Concerning the (𝛽𝐶𝑀𝐴) coefficient, it illustrates the difference in investment behaviour of 

firms. If  𝛽𝐶𝑀𝐴 > 0, the portfolio consists of more conservatively investing firms than firms that 

invest aggressively. Hence, if  𝛽𝐶𝑀𝐴 < 0 the opposite is true.    

 The difference between the actual returns of a stock and the estimated returns of a stock 

is referred to as abnormal returns. Abnormal returns can be zero, positive or negative, it is a 

measure of how the actual returns compare to the returns predicted by the augmented Fama-

French five factor model. Under the efficient market hypothesis (Fama, 1970), all market 

information should be reflected in the prices and the expected value of abnormal returns should 

be zero as the estimation model correctly predicts the actual outcome. The constant alpha (𝛼𝑖) 

captures deviations from the returns explained by the augmented Fama-French regression model, 

therefore, alpha is abnormal returns that should not appear in an efficient market. 
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Lastly, to assess the impact of liquidity on the portfolio performance, we add two 

additional liquidity variables to the augmented Fama-French five factor model. The Traded 

Liquidity Factor (TLF/TRADEDLIQ) and Innovations in Aggregate Liquidity Factor 

(ILF/INNOVLIQ) are obtained from Pástor and Stambaugh (2003). TLF captures the historical 

excess returns of stocks with high liquidity (top decile) over low liquidity (bottom decile) using 

decile portfolios ranked according to stock liquidity. (𝛽𝑇𝐿𝐹,𝑖) measures the correlation between 

an individual stock and the TLF factor. The other factor ILF, captures a stocks sensitivity to 

innovations in aggregate liquidity which is a non-traded factor, it measures whether there exists a 

liquidity premium for a given stock. As such, (𝛽𝐼𝐿𝐹,𝑖) measures the correlation between stock 

returns of a specific firm and the innovations in aggregate market liquidity factor.   

 If 𝛽𝑇𝐿𝐹,𝑖 > 0 the portfolio contains liquid stocks, while 𝛽𝑇𝐿𝐹,𝑖 < 0 implies that the 

portfolio is constructed using illiquid stocks. If the innovations in aggregate liquidity factor 𝛽𝐼𝐿𝐹,𝑖 

assumes a value greater than 0 (𝛽𝐼𝐿𝐹,𝑖 > 0) , the asset has positive co-movement with 

innovations in aggregate liquidity, which indicates the presence of a liquidity risk premium. 

Stocks exhibiting positive significant 𝛽𝐼𝐿𝐹,𝑖 have higher expected returns to compensate for 

liquidity risk. On the other hand, if the stock has negative co-movement with innovations in 

aggregate liquidity, that is a 𝛽𝐼𝐿𝐹,𝑖 less than 0 (𝛽𝐼𝐿𝐹,𝑖 < 0), the stock has lower expected returns 

because the stock can be traded quickly without assuming any liquidity risk. In other words, 

investors holding stocks with negative innovations in aggregate liquidity betas are willing to 

forego expected returns in favour of holding stocks that can be traded quickly. All the previous 

regression variables together with the new liquidity variables lead to the following regression 

specification: 

𝑟𝑖,𝑡  −  𝑟𝑓,𝑡 = 𝛼𝑖 + 𝛽𝑀𝐾𝑇𝑅𝐹,𝑖(𝑟𝑚𝑘𝑡 −  𝑟𝑓) + 𝛽𝐻𝑀𝐿,𝑖𝐻𝑀𝐿 +  𝛽𝑆𝑀𝐵,𝑖𝑆𝑀𝐵 + 𝛽𝑅𝑀𝑊,𝑖𝑅𝑀𝑊

+ 𝛽𝐶𝑀𝐴,𝑖 𝐶𝑀𝐴  +  𝛽𝑈𝑀𝐷,𝑖𝑈𝑀𝐷 + 𝛽𝑇𝐿𝐹,𝑖𝑇𝐿𝐹 + 𝛽𝐼𝐿𝐹,𝑖ILF + 𝜀𝑖 

 

4.3 Heteroskedasticity 

The main regression used in this thesis, the augmented Fama-French five factor model, is applied 

to three separate portfolios. To control for the presence of heteroskedasticity, meaning that the 

variance of the error term is not constant over time; which would result in inaccurate results due 

to biased coefficients, a Breusch-Pagan/Cook-Weisberg (B-P/C-W) test for heteroskedasticity is 

performed. Under the null hypothesis of the B-P/C-W test, the variance of the error terms are 

(6) 
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equal and constant over time, which means that the model is homoskedastic. Under the 

alternative hypothesis, the error term’s variance is a dependent function of the regression 

variables and not constant over time (Wooldridge, 2013). The B-P/C-W test for 

heteroskedasticity is run on the regression for the three separate portfolios for each individual 

year over the time horizon 2004-2018. The results of the test, presented in Table A1 in 

Appendix, displays the presence of heteroskedasticity for multiple years as the null hypothesis of 

constant error terms over time can be rejected for multiple years. With respect to this finding, we 

employ robust regressions for all results presented in this thesis. This prevents the results from 

being influenced by biased standard errors for the coefficients and ensures compatibility with the 

Ordinary Least Square (OLS) regression assumptions. 

 

4.4 Multicollinearity and Normality 

Multicollinearity occurs when there are simultaneous changes in the independent variables in a 

multiple regression model, indicating that the independent variables are closely correlated with 

each other. This means that the predictors in the model can be linearly predicted using the 

independent variables in the regression model. In other words, the independent variables can be 

used to explain one another, thereby distorting the results. Multicollinearity makes it impossible 

to isolate the effect of a separate independent variable on the dependent variable (Newbold et al, 

2013). To assess if the augmented Fama-French five factor model experiences multicollinearity, 

we use the Variance Inflation Factor (VIF). A common rule of thumb used by researchers in this 

context is the rule of 10, if the independent regression variables have a VIF below 10, 

multicollinearity is not an issue (O’Brien, 2007). The VIF test shows that the augmented Fama-

French five factor model does not exhibit multicollinearity as all independent variables have a 

VIF below 2, for results, see Appendix Table A2.       

 An additional assumption of a multivariate regression model is that the residuals of the 

regression models are normally distributed. The assumption of normality is graphically examined 

for the Sustainable, Good Enough and Unsustainable portfolio in Appendix Figure A2, A3 and 

A4, respectively. The results indicate that the residuals are normally distributed for all portfolios. 

Able 5 
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4.5 Methodological Procedure for the Result Sections 

Part 1 of the study outlined in section 4.1 compares the annual performance of Unsustainable, 

Good Enough and Sustainable portfolios, thereby acquiring the average characteristics of the 

different portfolios over the time frame 2004-2018. The portfolios are equally weighted, which 

means that the portfolio return is the mean return of all stocks belonging to that portfolio on that 

particular day, without respect to market capitalization. The daily excess portfolio returns are 

used to compute the total average daily performance of the portfolio over the entire period 

(2004-2018). The regression coefficients are obtained using the augmented Fama-French five 

factor model introduced in section 4.2, equation 5.  Furthermore, we test for the difference of the 

monthly regression coefficients being equal against being unequal using a Kruskal-Wallis test for 

equality of medians between three population.       

 In the second part of the study, the three portfolios are regressed on an annual basis from 

2004 to 2013 to assess the performance of the portfolios during the financial crisis and before 

formulating the trading strategies. After obtaining the annual regression coefficients, they are 

examined to see the behaviour of the Sustainable, Good Enough and Unsustainable portfolios 

over time. Comparing the annual performance enables the examination of the development in the 

three portfolios characteristics, which lays the foundation for the trading strategies introduced in 

the third section.          

 In the third part of the study, six trading strategies are constructed using the three 

portfolios. The performance of these strategies is tested in conjunction to the individual 

portfolios during the five-year investment horizon, 2014-2018. The strategies are used to assess 

whether or not the different characteristics in portfolio can be combined in times of high and low 

market volatility to maximize an investor’s returns, as opposed to only holding one portfolio 

during the entire time horizon (2014-2018). If a combination of portfolio investments (strategies) 

generates larger abnormal returns than only holding a portfolio in isolation, the results would 

imply that investors can exploit abnormal returns in the stock market through the usage of 

thematic investing. The strategies are presented in the results section 5.3.    

 The augmented Fama-French five factor model is chosen to explain as much of the 

variation in portfolio returns as possible for all parts of the study, in order to explain portfolio 

performance and characteristics as exhaustively as possible.     

 The relative volatility index mentioned in section 4.1 which assumes a value greater than 
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1 in times of high volatility and lower than 1 in times of low volatility is constructed using the 

closing price of yesterday’s VIX index (𝑉𝐼𝑋𝑡−1 ) divided by the average volatility level over the 

last three years, with 252 trading days per year (
Σ𝑡−1−252×3

𝑡−2 𝑉𝐼𝑋𝑡

252×3
). The rationale for using a three-

year average is that short-run macroeconomic shocks are expected to last for a minimum of two 

years. Macroeconomic shocks cause deviations from expected long-run growth and cause 

different expectations about the development of macroeconomic variables and causes stickiness 

in factor adjustments, hence market expectation will be influenced by recent developments 

(Jones, 2018). The expression for the relative measure is expressed mathematically as:   

𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝐶𝐵𝑂𝐸 𝑉𝐼𝑋 𝐼𝑛𝑑𝑒𝑥 (𝑅𝑉𝐼𝑋) =
𝑉𝐼𝑋𝑡−1

(
Σ𝑖 = 𝑡−1−252×3

𝑡−2 𝑉𝐼𝑋𝑖

252 × 3
)

        

If 𝑉𝐼𝑋𝑡−1 is greater than (
Σ𝑡−1−252×3

𝑡−2 𝑉𝐼𝑋𝑡

252×3
), the relative measure has a value greater than 1, 

meaning high volatility levels. In cases where 𝑉𝐼𝑋𝑡−1 is smaller, the relative measure has a value 

below 1, indicating low volatility levels. As previously mentioned, these are the triggers for 

going long and exiting portfolios during the trading strategies during the time period 2014-2018. 

A visual representation of the relative volatility index (RVIX) is presented in Appendix figure 1 

for the time period 2007-2019.        

 In the fourth and final section, the augmented Fama-French model is regressed using 

monthly data for the time period 2004-2018 to examine if monthly frequencies would alter the 

results, note that the regression will produce a monthly alpha, instead of a daily alpha. 

Thereafter, as explained in section 4.1, the measurement horizon is reduced to 2004-2017, 

whereby the augmented Fama-French five factor model is regressed, first excluding the liquidity 

factors and then including the liquidity factors.  

 

 

 

 

 

 

 

(7) 
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5. Empirical Results 
 

5.1 Portfolios Characteristics Between 2004 - 2018 

The equally weighted portfolio returns are regressed from 2004-2018 using the augmented 

Fama-French five factor model, during this timeframe there are 3775 trading days and 

observations used to generate the following portfolio characteristics.  

 

 

 

 

 

 

 

 

Portfolios Sustainable Portfolio Good Enough Portfolio Unsustainable Portfolio

Variables ret ret ret

MKTRF 1.060*** 1.047*** 0.990***

(0.00553) (0.00727) (0.00546)

SMB 0.422*** 0.570*** 0.727***

(0.00979) (0.00990) (0.00857)

HML 0.148*** 0.194*** 0.172***

(0.0116) (0.0135) (0.0102)

UMD -0.118*** -0.103*** -0.0805***

(0.00642) (0.00595) (0.00599)

RMW -0.0284** -0.00573 -0.0413***

(0.0139) (0.0127) (0.0122)

CMA -0.0469** -0.0836*** -0.120***

(0.0187) (0.0216) (0.0150)

CONSTANT 0.0200*** 0.0213*** 0.0315***

(0.00313) (0.00274) (0.00302)

Observations 3,775 3,775 3,775

R-squared 0.981 0.985 0.982

Adjusted R-squared 0.981 0.985 0.982

Table 1: Daily Descriptive Characteristics of the Three Thematic Portfolios between 2004 - 2018 

 

Note: ***, **, and * indicates statistical significance at the 1 %, 5 % and 10 % level, respectively. Robust standard 

errors are reported in parentheses. The table displays the robust regression results for equally weighted daily 

portfolio returns for the Sustainable portfolio, the Good Enough portfolio and the Unsustainable portfolio, over the 

entire sample period 2004-2018. The dependent variable is daily portfolio returns. The independent variables are 

fetched from the augmented Fama-French five factor model presented in equation 5. Observations are the number 

of trading days between 2004 and 2018. The regression uses robust standard errors, since the Breusch-Pagan/Cook-

Weisberg test rejected the null hypothesis of homoskedasticity for several years, hence the regressions are adjusted 

for heteroskedasticity. 
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The results showcase that the MKTRF, SMB, HML, UMD and the CONSTANT variables are 

significant at the 1 % level for all three portfolios. The RMW variable does not exhibit 

significant results for the Good Enough portfolio, therefore, the variable is not meaningful in 

explaining the regression results for that portfolio. The Sustainable portfolio has a CMA variable 

that is significant at the 5 % level compared to the other portfolios that have a significant CMA 

at the 1 % level. This indicates that the variables have divergent explanatory power for the 

different portfolios. The adjusted R-squared explains over 98 % of the returns of all portfolios. 

Interestingly, the Unsustainable portfolio has a MKTRF below 1, making it less exposed to 

systematic risk than the other portfolios. Also, the Unsustainable portfolio consists of a larger 

portion of shares with small stock characteristics (SMB) with lower operating profitability 

(RMW) than the two other portfolios. The HML variable shows that Good Enough portfolio 

consists of more high book-to-market stocks than the Unsustainable and Sustainable portfolio. It 

entails that the Good Enough portfolio contains more value stocks than growth stocks. A 

significantly larger negative CMA variable indicates that the firms in the Unsustainable portfolio 

have more aggressive investing strategies than the firms in the other portfolios. The difference 

between the actual and predicted return by the model gives the alpha (CONSTANT) which is the 

abnormal return. Noteworthy, is how the Unsustainable portfolio has an abnormal daily return of 

0.0315% per day5, resulting in a yearly abnormal return of about 8.26%6. However, it is 

insufficient to observe a beta coefficient’s value to say that the portfolio characteristics differ 

from each other. To ensure that there are significant differences in portfolio characteristics, a 

Kruskal-Wallis test for equality of medians between the three portfolio betas is employed using 

monthly regression variables. The results displayed in Table 2 shows that there is a significance 

difference between the Sustainable-, Good Enough- and Unsustainable portfolio for MKTRF, 

SMB, HML and CMA. MKTRF, SMB, HML, and CMA are significant at the 1 % level, while 

CONSTANT (CONS) is significant at the 5 % level. The differences in alpha between portfolios 

is rejected at the 5 % level, consequently, there is a significant difference in abnormal returns 

between the portfolios. In addition, the RMW and UMD variables are not rejected, thus, the three 

portfolios have similar profitability and the prior year’s returns have similar impact on the 

portfolio performance over time.   

                                                 
5 The CONSTANTS are expressed in percentages. 
6 The daily abnormal returns compounded by 252 trading days generate annual abnormal returns. 
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As there are differences between portfolio medians for several factors, it is interesting to 

examine which of the portfolios that have dissimilar characteristics. The Kruskal-Wallis test fails 

to explain which of the medians diverge from each other, thus, a Dunn’s test with Bonferroni 

correction is conducted to see for which pairwise comparison the null hypothesis of equality of 

medians is rejected.  

 

 

 

 

 

 

VAR χ2 (2) Obs Prob.>

CONS 6.111 180 0.0471

MKTRF 26.755 180 0.0001

SMB 351.17 180 0.0001

HML 31.377 180 0.0001

UMD 2.286 180 0.3189

RMW 1.418 180 0.4921

CMA 24.878 180 0.0001

COMB S & G S & U G & U

VAR Z Prob.> Z Prob.> Z Prob.>

CONS 0.84 0.6002 2.43 0.0224 1.59 0.1670

MKTRF -1.43 0.2283 -5.02 0.0000 -3.59 0.0005

SMB 9.63 0.0000 18.74 0.0000 9.10 0.0000

HML 4.70 0.0000 4.99 0.0000 0.28 1.0000

UMD 0.46 0.9653 1.48 0.2092 1.02 0.4651

RMW 1.07 0.4275 0.08 1.0000 -0.99 0.4840

CMA -2.99 0.0042 -4.95 0.0000 -1.97 0.0737

Note: A Kruskal-Wallis test is performed for median monthly coefficient differences between the Sustainable, 

Good Enough and Unsustainable portfolio. The null hypothesis of equality of median beta coefficients between 

portfolio is tested against the alternative hypothesis of unequal beta coefficients. The χ2 (2) test statistic implies 

that the test uses two degrees of freedom, since there are three groups tested. Obs is the number of monthly 

coefficient observations within each portfolio between 2004-2018. Prob>0.10, Prob>0.05, and Prob>0.01 

indicates statistical significance at the 10 %, 5 % and 1 % level, respectively. 

 

 

Note: A Dunn's test with Bonferroni correction is used as post-hoc analysis to the Kruskal-Wallis test in order 

to reduce the family-wise error rate for multiple hypotheses tests. Dunn's post-hoc test identifies which medians 

significantly differ from each other under the Kruskal-Wallis test. The augmented Fama-French beta 

coefficients are compared in pairwise portfolio combinations, Sustainable and Good Enough (S&G), 

Sustainable and Unsustainable (S&U), Good Enough and Unsustainable (G&U). The Z-statistic and the 

significance level Prob.> is displayed for each pairwise comparison of monthly beta coefficients. Prob>0.10, 

Prob>0.05, and Prob>0.01 indicates statistical significance at the 10 %, 5 % and 1 % level, respectively. 

 

Table 3: Dunn’s Test with Bonferroni Corrections for Pairwise Comparison 

 

Table 2: Kruskal-Wallis Test of Equality of Medians between Portfolios 

 



28 

 

The post-hoc test shows that the null hypothesis of equality of medians for MKTRF is rejected 

for the combination Sustainable and Unsustainable portfolio at the 1 % level. MKTRF is also 

significant for the Good Enough and Unsustainable portfolio at the 1 % level. The SMB factor is 

rejected at the 1 % level for each portfolio comparison. The null hypothesis is accepted for the 

HML factor for the Good Enough and Unsustainable portfolio, the remaining combinations are 

accepted at the 1 % level, implying differences in value and growth stock in the portfolio 

composition. The null hypothesis for the CMA variable is rejected for all combination of 

portfolio combinations, the Good Enough and Unsustainable portfolio is statistically significant 

at the 10 % level, while the other two combinations are significant at the 1 % level. The null 

hypothesis of equal medians for alpha is rejected for the combination Sustainable and 

Unsustainable at the 5 % level, consequently, there is a difference in abnormal returns between 

the Sustainable and the Good Enough portfolio, implying that the Unsustainable portfolio 

outperforms the Sustainable portfolio. The remaining factors, UMD and RMW remain 

insignificant when conducting multiple pairwise comparisons. For the variables that are not 

significant at the 10%, 5% or 1% significance level, it is infeasible to conclude with statistical 

methods if the variables contrast each other.       

 However, as the augmented Fama-French five factor model demonstrate, a majority of 

the variables are significant on a daily basis, and the percentage difference is even larger on a 

yearly basis. For instance, the annual abnormal return is 5.17%, 5.51% and 8.26% for the 

Sustainable, Good Enough and Unsustainable portfolio respectively, whereas on a daily basis it 

is 0.020%, 0.0213% and 0.0315%, respectively during the period 2004 to 2018. 

 

5.2 Portfolio Performance between 2004 - 2013  

By looking at Table 4, Table 5 and Table 6 and Figure 2 below it is evident that the portfolio 

betas changes over time. All portfolios’ HML, UMD, RMW and CMA variables experience 

changes in significance ranging from 1%, 5% to 10% over time. The MKTRF and SMB 

variables remain significant at the 1 % level for all portfolios during the whole period between 

2004 – 2013. The Sustainable and Good Enough portfolio are exposed to more systematic risk in 

relation to the Unsustainable portfolio, displayed by higher MKTRF. More interesting is how the 

portfolios react differently during the Great Recession. The Sustainable portfolio’s MKTRF 

jumps from a level below one to 1.057 in 2007 and has since then remained above one. However, 
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it dips to 1.053 in 2008 compared to 1.057 in 2007 and 1.098 in 2009. The Good Enough 

portfolio’s MKTRF rises following the crisis and it also remains above one. In contrast to the 

Sustainable portfolio’s MKTRF, which slumps in 2008, the Good Enough portfolio’s spikes, 

reaching 1.089 compared to 1.045 in 2007 and 1.072 in 2009. The Unsustainable portfolio’s 

pattern is similar to the Sustainable portfolio during the crises. It also bounces from a MKTRF 

level below one in 2006 to above one on average in the recession. It also declines in 2008 to 

0.981 compared to 1.035 in 2007 and 1.022 in 2009. In contrast to the other portfolios, the 

MKTRF returns to a level below one once the crisis settles. It implies that the Unsustainable 

portfolio during normal market conditions is less affected by systematic risk. Additionally, the 

abnormal returns differ across the portfolios. All portfolios’ CONSTANT (alpha) dips in the 

crisis. In spite of that, the abnormal return is higher during 2008 for all portfolios. It implies that 

the actual return is greater than predicted returns by the augmented Fama-French model. 

Noteworthy is how the Sustainable portfolio does not experience a jump as large as the Good 

Enough and Unsustainable portfolio during 2008. The Sustainable portfolio’s alpha goes from 

0.0233 in 2007 to 0.0504 in 2008 and 0.0376 in 2009. The Unsustainable portfolio’s alpha 

reaches 0.0680 in 2008 compared to 0.0331 in 2007 and 0.0497 in 2009. The Good Enough 

portfolio has the largest increase in alpha, from 0.0232 in 2007 to 0.0750 in 2008 and down to 

0.0478 in 2009. This pattern of jumps and slumps is more severe for the Sustainable and Good 

Enough portfolio since the alpha goes from a level of 0.03 to hover around 0.017 on average 

after the crises. As for the Unsustainable portfolio, the alpha drops after the crises from an 

average level of 0.038 to an average level of 0.033. In short, the crisis strongly affects the yearly 

abnormal returns for all portfolios.  
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5.3 Trading Strategies between 2014 - 2018 

Based on the interesting findings regarding MKTRF betas (the market betas) in section 5.2, 

displayed in Figure 2, it is possible to construct a trading strategy. The Sustainable and Good 

Enough portfolio experience higher exposure to systematic risk than the Unsustainable portfolio 

as their market betas are higher in recession. Furthermore, the Sustainable and Good Enough 

portfolio went from a level below one to a stable level above one after the crisis. It is also 

important to mention that the beta for the Good Enough portfolio increased when the crises was 

the most striking. The Sustainable and Unsustainable portfolio on the other hand demonstrated 

another behaviour in relation to the market. Their betas also jumped to a level above one around 

the crisis but when the crisis was at its worst, their betas declined. On top of that, once the crisis 

had calmed down the MKTRF for the Unsustainable portfolio was once again on its normal 

levels below one. The Sustainable and Good Enough portfolios’ market beta and the 

Unsustainable portfolio’s market beta display different behaviour. For that reason, we will 

construct a trading strategy based on the behaviour with respect to the market sentiments. The 

CBOE Volatility Index (VIX) will be used as a proxy for the market sentiment. It is often used as 

the stock markets expected implied volatility. In other words, it can be regarded as an indicator 

of forward-looking systematic risk. It is based on the implied volatility of 30-day options on the 

Figure 2: Visual Representation of Portfolio MKTRF Betas between 2004 - 2013 
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S&P 500. As outlined in section 4.5, equation 7, a relative measure of the VIX index (RVIX) 

will be used, based on the current level of volatility in relation to the average of the past three 

years. The relative measure will assume a value above one in times of high market volatility and 

a value below one in periods of lower volatility. This measure will work as trigger for switching 

between portfolios.            

 Based on the three portfolios, the following six trading strategies can be created: 

1. Trading strategy 1 involves going long in the Sustainable portfolio in times of low 

market volatility i.e. when the relative VIX is below one (RVIX < 1) and go long in 

the Good Enough portfolio in times of high market volatility (RVIX > 1). 

2. Trading Strategy 2 involves going long in the Sustainable portfolio in times of high 

market volatility (RVIX>1) and long in the Good Enough portfolio in times of low 

market volatility (RVIX<1). 

3. Trading Strategy 3 involves going long in the Sustainable portfolio in times of high 

market volatility (RVIX>1) and long in the Unsustainable portfolio in times of low 

market volatility (RVIX<1). 

4. Trading Strategy 4 involves going long in the Sustainable portfolio in times of low 

market volatility (RVIX<1) and long in the Unsustainable portfolio in times of high 

market volatility (RVIX>1). 

5. Trading Strategy 5 involves going long in the Good Enough portfolio in times of high 

market volatility (RVIX>1) and long in the Unsustainable portfolio in times of low 

market volatility (RVIX<1). 

6. Trading Strategy 6 involves going long in the Good Enough portfolio in times of low 

market volatility (RVIX<1) and long in the Unsustainable portfolio in times of high 

market volatility (RVIX>1). 

Applying these trading strategies over the period 2014-2018 generates the output in Table 

7 below. The MKTRF, SMB, HML, UMD and RMW variables are all significant at the 1% level 

for all portfolios and trading strategies. The CMA variable is insignificant for Trading Strategy 3 

and 5 and for the Unsustainable portfolio. The trading strategies’ CONSTANT are significant at 

the 1% level except for Trading Strategy 2 which is insignificant. Over the period, the yearly 

abnormal returns are 2.7%, 2.4% and 4.6% for the Sustainable, Good Enough and Unsustainable 

portfolio, respectively. Of the trading strategies, strategy 5, generates the highest annual 
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abnormal return of 4.1%. The results indicate that a profit maximizing investor should hold the 

Unsustainable portfolio and disregard any of the trading strategies. Investors nowadays, 

however, invest more frequently based on values than solely on returns, i.e. they are willing to 

sacrifice returns for holding sustainable portfolios (Riedl and Smeets, 2017). Hence, investors 

seeking to limit their exposure towards Unsustainable stocks can combine it with Good Enough 

stocks and still generate annual abnormal returns of 4.1%. Furthermore, investors that have 

stronger preferences for sustainability could use Trading Strategy 1, focusing solely on 

Sustainable and Good Enough stocks and obtain an abnormal return of 3.4% per year. This is 

higher than holding the Sustainable or Good Enough portfolio in isolation as the portfolios 

generate an alpha of 2.7%, and 2.4%, respectively. To summarize, there are abnormal returns to 

collect using the devised trading strategies, regardless of investors’ sustainability preferences. 
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As a sanity check, Figure 3 demonstrates the raw returns of buy and hold strategies for the 

different portfolios and for Trading Strategy 1 and 5. It supports the regressions results, i.e. that 

the Unsustainable portfolio performs best. It also shows that Trading Strategy 5, containing the 

Unsustainable and Good Enough stocks performs better than Trading strategy 1, including 

Sustainable and Good Enough stocks.  

 

5.4 Portfolio Characteristics on a Monthly Basis and Including Liquidity Factors 

As opposed to the previous sections, this section uses monthly data instead of daily data to make 

the data compatible with the Pástor and Stambaugh (2003) liquidity factors. The same portfolio 

characteristics as in section 5.1 are regressed on a monthly basis between 2004-2018, instead of 

on a daily basis. During this time horizon, the following characteristics are observed.  

  

 

 

Portfolios Sustainable Portfolio Good Enough Portfolio Unsustainable Portfolio

Variables ret ret ret

MKTRF 1.059*** 1.046*** 0.959***

(0.0215) (0.0118) (0.0177)

SMB 0.495*** 0.567*** 0.744***

(0.0462) (0.0238) (0.0342)

HML 0.0603* 0.124*** 0.0586*

(0.0343) (0.0309) (0.0334)

UMD -0.184*** -0.112*** -0.101***

(0.0543) (0.0155) (0.0185)

RMW -0.0346 -0.0709* -0.124***

(0.0623) (0.0376) (0.0474)

CMA -0.0658 -0.121** -0.184***

(0.0607) (0.0530) (0.0579)

CONSTANT 0.356*** 0.388*** 0.611***

(0.0770) (0.0484) (0.0620)

Observations 180 180 180

R-squared 0.968 0.985 0.977

Adjusted R-squared 0.967 0.984 0.976

Note: ***, **, and * indicates statistical significance at the 1 %, 5 % and 10 % level, respectively. Robust standard 

errors are reported in parentheses. The table displays the robust regression results for equally weighted monthly 

portfolio returns for the sustainable portfolio, the good enough portfolio and the unsustainable portfolio, over the 

entire sample period 2004-2018. The dependent variable is monthly portfolio returns. The independent variables 

are fetched from the augmented Fama-French five factor model presented in equation 5. Observations are the 

number of months between 2004 and 2018. The regression uses robust standard errors, since the Breusch-

Pagan/Cook-Weisberg test rejected the null hypothesis of homoskedasticity for several years, hence the regressions 

are adjusted for heteroskedasticity. 

Table 8: Monthly Descriptive Characteristics of the Three Thematic Portfolios between 2004 - 2018 
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The MKTRF and SMB variables exhibit similar statistics to Table 1 in Section 5.1, which is 

regressed using daily data. However, the monthly HML variables decrease for all portfolios and 

drop in significance levels for the Sustainable and Unsustainable portfolio but remain on the 

same significance level for the Good Enough portfolio.                   

 The UMD monthly variable is similar to the daily UMD variable for the Unsustainable 

and the Good Enough portfolio, but for the Sustainable portfolio, there is almost a 0.06 

difference between the daily data and the monthly data. The monthly data indicates a smaller 

negative impact of the UMD variable on portfolio returns. The monthly RMW variables becomes 

significant for the Good Enough and insignificant for the Sustainable portfolio. Moreover, the 

monthly CMA variable becomes insignificant for the Sustainable and drops in significance to the 

5% level for the Good Enough portfolio.       

 In short, due to compounding frequency and number of observations, the regression 

results differ, which is not unique to this study. For instance, Yan (2008) found differences in 

returns for SMB portfolios based on the measurement frequency of the Fama-French factors. 

This points towards the results being sensitive to the time horizon and number of observations.  

 Now, we reduce the span of the regression from 2004-2018 to 2004-2017, in order to 

make the Pástor and Stambaugh (2003) liquidity data compatible with our findings, since the 

Pástor and Stambaugh data on WRDS has not been updated to include the liquidity variables for 

2018. Looking at the findings in Table 8, compared to the 2004-2017 regression without the 

liquidity factors in Table 9, omitting the final year 2018 from the regression, slightly alters the 

results with respect to the HML factor for the sustainable portfolio which is not significant at the 

10 % level for the 2004-2017 regression, but is significant at this level for the 2004-2018 

regression. Overall, the years exhibit similar portfolio characteristics, therefore, the impact of the 

liquidity factor should be the same regardless of whether 2018 is included in the regression or 

not. The innovations in aggregate liquidity non-traded factor (INNOVLIQ) is statistically 

negatively significant at the 10 % level only for the sustainable portfolio. This means that the 

equities composing the Sustainable portfolio have negative liquidity betas, implying that the 

stocks have above average liquidity, thereby reducing the expected returns of the portfolio. 

Simultaneously, the traded liquidity factor (TRADEDLIQ) is significantly positive at the 1 % 

level, meaning that the portfolio is constructed using more liquid stocks than illiquid stocks, as 

opposed to the other portfolios which do not have significant liquidity variables on any level. 
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This finding suggests that the Sustainable portfolio has lower expected returns and higher 

liquidity compared to the Good Enough and Unsustainable portfolios, therefore, liquidity serves 

a role in explaining why the Sustainable portfolio generates lower abnormal returns compared to 

the other portfolios. 
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6. Discussion 
 

The result section finds that the Unsustainable portfolio generates the highest yearly abnormal 

returns of 8.26% over the period 2004-2018. In second place is the Good Enough portfolio with 

abnormal returns of 5.51% and last is the Sustainable portfolio with 5.17%. Trading Strategy 5, 

which includes the Good Enough and Unsustainable portfolio delivers the highest abnormal 

returns amongst the trading strategies, with an annual abnormal return of 4.1%. Nevertheless, all 

portfolios and trading strategies produce positive abnormal returns. Regarding portfolio 

characteristics, there is a spread between the portfolio characteristics over time that is supported 

both by section 5.1 and section 5.2. The annual regression coefficients for the Unsustainable 

portfolio bear smaller resemblance to the Sustainable and the Good Enough portfolio. The Good 

Enough portfolio has similar regression characteristics compared to the Sustainable portfolio.   

 This thesis adds to the existing literature through the finding that liquidity plays a role in 

explaining the returns of the Sustainable portfolio. The innovation in aggregate liquidity variable 

is significant at the 10 % level and the traded liquidity factor is significant at the 1 % level for the 

Sustainable portfolio, but not for the other two portfolios. Although the results in this thesis 

indicates that Unsustainable stocks and portfolios outperform Good Enough and Sustainable 

portfolios, there is no consensus in SRI literature.      

 Previous studies are subject to methodological differences, geographical differences, 

sorting procedures, regression models and time horizons. Because of these differences, 

specifically in relation to portfolio composition and construction, the results of the studies differ. 

The portfolios used in this study are based on GICS codes as opposed to other studies that 

compare established ethical/sustainable funds against conventional funds. In addition, 

measurement horizons and number of observations cause divergent results, addressing this issue 

would be of interest for future research. Moreover, the focus on the US market which has less 

sustainability regulation than the European market might explain why the Unsustainable 

portfolio in the US market delivers the highest abnormal returns. In another capital market 

setting, the Sustainable portfolio might deliver higher returns as observed in Europe by Nordea 

Equity Research in 2017.         

 Another reason to why the Unsustainable portfolio outperforms the Good Enough and 

Sustainable portfolio might be attributable to the ESG score system itself. Perhaps the ESG index 

promotes the wrong efforts, thus firms that are perceived as sustainable are anticipated to 
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generate higher returns and fail to meet analyst consensus, because they are in fact only 

Sustainable due to a malfunctioning ESG score. The bottom line is that the firms that are 

perceived as Unsustainable according to the Thomson Reuters index might be Good Enough or 

Sustainable according to Sustainalytics, thus the hypothesis that Sustainable and Good Enough 

firms generate higher returns will be fulfilled using the “correct” index. This issue regarding 

heterogenous rating indices has been expressed by Cash (2019).     

 Moreover, potential issue with previous results is reverse causality, that already 

profitable, financially healthy companies engage in ESG activities and generate higher results. 

This study finds that the Sustainable portfolio underperforms the Good Enough portfolio, these 

results might be driven by overinvestment in ESG activities by the Sustainable companies, 

thereby deteriorating profits. This is consistent with the idea of insider-initiated corporate 

philanthropy (Bénabaou and Tirole, 2009).       

 As we are able to generate positive alpha the assumption of market efficiency is not true. 

Because in a perfect capital market setting the stock’s value is the true value and no abnormal 

returns should exist, hence alpha should be zero (Eugene Fama, 1970). However, given that the 

stock market is inefficient then companies’ different activities affect the stock price and, in the 

end, abnormal return. Consequently, the reason why the Unsustainable portfolio outperforms 

Sustainable and Good Enough portfolios might be because of governance and corporate 

governance factors. Shrivastava and Addas (2014) found that governance factors such as board 

meeting attendance percentage influences sustainability policies. Therefore, the case might be 

that the Sustainable and Good Enough firms might have boards that conform to structures that 

result in more ESG activities. On the other hand their boards fail to correlate it with stock 

performance. On the contrary, Unsustainable firms’ board might have different attitudes toward 

ESG commitments but manage to convert existing resources to a higher stock price. Maybe this 

is because they are better in working with operational metrics such as ROE and ROCE, which 

are correlated with the stock price and in the end abnormal return.   

Another reason for why the Unsustainable portfolio outperforms Sustainable and Good 

Enough portfolios might be because of the preferences and mind sets of investors. The US 

market might lack sustainability regulation for a reason. It might be the case that the CSR 

heritage, that CSR entails wasting money, has affected a lot of investors (Bénabaou and Tirole, 

2009). Therefore, they might shy away from Sustainable and Good Enough stocks to a greater 
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extent in times of low volatility i.e. stable markets. Instead they trade Unsustainable stocks that 

do not engage in this “wasteful” behaviour. As demand increases it leads to higher trading 

volume and higher stock return. That might explain why Trading Strategy 5, which means 

longing Good Enough Stocks during high volatility and longing Unsustainable stocks during low 

volatility delivers the highest abnormal return amongst the trading strategies. And when doing 

the reverse, when holding Trading Strategy 6, that longs Unsustainable in times of high market 

volatility and longs Good Enough in periods of low market volatility the abnormal return is the 

second lowest amongst the trading strategies.    

Lately capital allocation towards sustainable investments has been on the rise. In 2018 

$30 trillion in assets where managed around the world (Greenbiz, 2018). This is interesting since 

there does not exist consensus in academia that sustainable stocks are superior. Perhaps, herding 

behaviour towards ESG investments might increase the demand for sustainable stocks or as 

suggested by Reidl and Smeets (2017), people invest in sustainable stocks for social reasons. 

This might be the case for markets which has come further in their sustainability development 

However, the price of the company and the stock return is then driven by increase in 

demand resulting from shift in capital allocation rather than reflecting an increased intrinsic 

value of the stock as consequence of operational performance. The US market might be more 

efficient in impounding this fact into prices. Thus, the Unsustainable portfolio might deliver 

higher return than the Sustainable and Good Enough portfolios. This also leads to the question of 

endogeneity. Performance could be driven by something else rather than ESG or capital 

allocation. That might explain why Unsustainable firms perform the best, because their lack of 

ESG activities is not the sole determinant for their stock performance.    

 Finally, a crucial event to comment on is the existence of positive alphas only for all 

portfolios, which according to theory should not exist because alpha is assumed to net to zero. 

This because all investors make up the universe, and for someone to win there must be someone 

that loses (Sharpe, 1991). However, as our study is limited by the availability of ESG data on the 

Thomson Reuters Eikon index there is the issue of sample selection bias. In this study there 

might be the case that all stocks in our sample simply have positive alpha. Usually, the largest 

companies in each exchange have active ESG ratings, thereby skewing the sample towards large 

cap stocks which have greater exposure to ESG coverage. Using another database such 

as Sustainalytics would have allowed a larger sample, however, as mentioned in the Data 
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Chapter the database was not available for this study. Nonetheless, it is still interesting to focus 

on, as we have done, on the relative differences across portfolios. It is undoubtedly interesting to 

note that in these times of sustainability focus, the stocks generating the highest abnormal returns 

are the unsustainable ones. The reason for this can be explained by Frazzini and Pedersen (2013). 

They present a model with leverage and margin limitations explaining that constrained investors 

chase high-beta assets in order to find positive alphas. A result of all investors wanting high-beta 

assets is that the alpha is lower for those assets. On the other hand, as low-beta assets get 

neglected they experience higher alphas. This behaviour of betting against beta could explain 

why the Unsustainable portfolio has the highest alpha. Since, the trend today is to invest in 

Sustainable stocks, because the belief is that they generate higher returns. Consequently, as 

everyone is chasing Sustainable stocks it simultaneously benefits Unsustainable stocks since they 

become the new low-beta assets with higher alphas.  
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7. Conclusion and Implications for Future Research 
 

7.1 Conclusion 

Sustainable investing is on an all-time high, amounting $30 trillion dollars in 2018. The topic is 

highly relevant in today’s market environment with shifting capital allocation and increased 

demand for sustainable funds. The data indicates that investors perceive sustainable investing as 

a superior alternative to conventional investing even though there is no consensus in academia. 

However, this thesis finds that investing in sustainable stocks might not justify this increase in 

sustainable investing as the Unsustainable portfolio outperforms the Sustainable portfolio, which 

points towards market irrationality. One explanation is that investors are willing to forego returns 

in favour of holding stocks that are aligned with their social values, as suggested by Reidl and 

Smeets (2017). Another explanation is that the increased demand for sustainable stocks causes 

lower alphas (Frazzini and Pedersen, 2013). What distinguishes this thesis from previous studies 

in the field of ESG investing is our methodology and sorting procedure through portfolio 

construction by using GICS and ESG score. We stand out from previous research since none has 

paid any attention to Good Enough stocks in terms of ESG activity, only to the two extremes. 

Thus, we are comparing the performance of three portfolios with different ESG scores, 

distancing us from the binary testing of Sustainable portfolios against Unsustainable portfolios.

 Connecting the results to the hypothesis, the study finds differences in portfolio 

characteristics that can be used to devise trading strategies over the period 2014-2018. Trading 

Strategy 1, solely focusing on Sustainable and Good Enough stocks generates annual abnormal 

returns of 3.4%, which is larger than holding the Sustainable portfolio or Good Enough in 

isolation which generates 2.7% and 2.4% annual abnormal returns, respectively. Thereby, the 

study confirms the hypothesis that investors can use thematic portfolio characteristics to generate 

abnormal returns. Nonetheless, for profit maximizing investors the best thing is to refrain from 

using any of the trading strategies and instead only hold the Unsustainable portfolio. In contrast 

to the hypothesis that the Sustainable portfolio will outperform the Good Enough and 

Unsustainable portfolios, this thesis finds that the Unsustainable portfolio delivers higher returns 

over the period 2004 to 2018. The results show that the Unsustainable portfolio generates the 

highest abnormal return of 8.26 % annually, followed by the Good Enough portfolio with 5.51 % 

and the Sustainable portfolio with 5.17 % in annual abnormal returns.    

 To summarize, against the common belief that Sustainable portfolios include the best 
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performing stocks, our study shows that the Unsustainable portfolio outperforms its Sustainable 

and Good Enough peers. Nevertheless, investors wanting to make sustainable investments can 

still generate significant abnormal returns while conforming to their ethical preferences by using 

Trading Strategy 1.  

 

7.2. Implications for Future Research 

This study contributes to the field of ESG investing by shedding light on the performance of 

portfolios with divergent ESG characteristics over time and addresses how portfolio 

characteristics can be used to construct trading strategies with respect to volatility levels. This 

was achieved through the study’s unique portfolio construction, benchmarking model and 

different capital market setting in an ESG context.       

 However, this study has just scratched the surface of ESG investing and acknowledges its 

limitations. Future studies within the field of ESG investing could extend the scope of this study 

by examining the role of corporate finance variables in relation to ESG performance. It could be 

the case that companies within the ESG portfolios have different attitudes towards financial 

leverage and R&D activity that could help the companies compete for efficiently. Therefore, it 

would be interesting to examine the role of innovation and leverage with respect to ESG 

performance.          

 Another interesting topic to study would be analysts’ performance expectations on the 

companies within the ESG portfolios. For instance, an analyst might have lower expectations on 

companies with limited ESG commitment and bad ESG scores. This causes the unsustainable 

firms to beat consensus estimates more regularly than sustainable firms for whom analysts have 

higher expectations.           

 As explained in the data and discussion section, there is no standardized ESG screening 

process due to heterogeneity in index construction. Nevertheless, using another sustainability 

index together with a more data and dynamically rebalance the ESG portfolios based on ESG 

downgrades and upgrades would enable future studies to enhance our understanding about the 

performance of actively managed ESG portfolios. In this context, it would be interesting to 

examine the social preferences of fund managers and investors, as examined by Reidl and 

Smeets (2017).          

Also, it would be interesting to examine if fund managers are constrained in their 

investing and include a variable to measure assets under management to see if the demand for 
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sustainable funds/portfolios has increased and consequently capital allocation. Tying back to our 

results, the Unsustainable portfolio generates higher alpha than the Sustainable portfolio, this 

could be a function of fund managers chasing Sustainable stocks, driving down abnormal 

returns. The theoretical foundation for the lower alpha following higher demand is outlined by 

Frazzini and Pedersen (2013) in the article “Betting against beta”. Hence, future research should 

examine ESG investing with respect to capital allocation and investor sentiments.   

 Lastly, due to data limitations, this study has focused on the relative differences in ESG 

portfolio characteristics, more data would allow for further digging into the topic and determine 

the magnitude of ESG’s impact on portfolio performance. The suggestions for future research 

would allow us to decipher the source of ESG portfolio performance and draw more general 

conclusions about ESG investing. 
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Breusch-Pagan/Cook-Weisberg Heteroskedasticity Test

Sustainable Portfolio Good Enough Portfolio Unsustainable Portfolio

Year χ2 (6) Prob.>                  χ2 (6) Prob.> χ2 (6) Prob.>

2004 9.63 0.1411 6.55 0.3648 4.13 0.6587

2005 6.79 0.3403 4.62 0.5934 14.44 0.0251

2006 6.63 0.1956 5.33 0.5017 7.24 0.2994

2007 20.83 0.0020 13.01 0.0429 10.07 0.1216

2008 77.10 0.0000 135.31 0.0000 42.09 0.0000

2009 10.53 0.104 16.85 0.0098 6.28 0.3929

2010 8.24 0.2209 7.56 0.2721 10.41 0.1083

2011 42.92 0.0000 80.62 0.0000 96.16 0.0000

2012 3.58 0.7335 4.57 0.6005 7.44 0.2824

2013 2.78 0.8357 1.10 0.9815 2.53 0.8656

2014 8.85 0.1821 4.46 0.6151 12.53 0.0511

2015 3.98 0.6796 5.81 0.4453 1.76 0.9401

2016 6.40 0.3801 13.72 0.0329 1.95 0.9245

2017 5.30 0.5057 3.19 0.7850 6.47 0.3727

2018 36.32 0.0000 9.76 0.1352 3.32 0.7680

Note: Multicollinearity test using variance influence factor (VIF) for the augmented Fama-French five 

factor model, if VIF is below 10, the rule of thumb states that there is no presence of multicollinearity. 

 

Note: A Breusch-Pagan/Cook-Weisberg (B-P/C-W) heteroskedasticity test is performed for all portfolios for each 

individual year during the time horizon 2004-2018. The null hypothesis of equal error variances 

(homoskedasticity) is tested against the alternative hypothesis of unequal error variances (heteroskedasticity). The 

χ2 (6) test statistic means that the test uses six degrees of freedom, which are attributable to the number of 

independent variables in the non-robust augmented Fama-French five factor model (equation 5). Prob. shows the 

significance level for the B-P/C-W test for each individual year and portfolio over the sample period 2004-2018. 

Prob>0.1 indicates statistical significance at the 10 % level, Prob>0.05 at the 5 % level, and Prob>0.01 at the 1 % 

level. 

Table A2: Multicollinearity Test Using VIF 

 

Table A1: Breusch-Pagan/Cook-Weisberg Heteroskedasticity Test 
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Figure A1: Relative CBOE Index Over Time 

Figure A2: Distributional Graph of Residuals for the Sustainable Portfolio 

 

Note: Figure 1 shows the development of the relative CBOE volatility index introduced in equation 7, over 

time during the time horizon 2007 – 2019. The relative index volatility index (RVIX) displayed on the y-

axis is only available for this time period as constructing the measure requires the three-year average for the 

CBOE volatility index. The x-axis displays the date in MM/DD/YY format.   
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Figure A3: Distributional Graph of Residuals for the Good Enough Portfolio 

 

Figure A4: Distributional Graph of Residuals for the Unsustainable Portfolio 

 


