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Abstract:  
 
This paper adds to the growing literature on ESG Investing with a twofold contribution. 
First, by examining the performance of S&P 500 quintile stock portfolios formed on the 
Thomson Reuters ESG scores. Second, by testing whether the performance of the highly 
rated ESG portfolios can be enhanced by adding Value Investing Principles to the 
portfolio selection procedure of ESG investors.  
 
This thesis offers the longest, to date, time period examined on the Thomson Reuters 
ESG Scores, ranging from June 2002 to December 2017. It is also the only study utilising 
Thomson Reuters ESG scores that forms quintile portfolios for each individual ESG sub-
score. Additionally, it is one of the few studies on ESG scores to implement four different 
asset pricing models in its econometric framework, including the Fama and French five 
factor model. The real novelty of this thesis, however, lies on the second research 
question. This is the first paper which attempts to enhance the returns of ESG investors 
by applying Value Investing principles. Inspired by Piotroski’s (2000) seminal paper, 
this thesis follows a similar methodology of double sorting S&P 500 companies on two 
variables, ESG scores and three individual value metrics, E/P, B/P and CF/P. 
 
Regarding the first research question, the results of this paper are in line with previous 
research on the field which suggests that portfolios of highly rated ESG companies do 
not suffer in terms of risk-adjusted returns when compared to conventional market 
indices and in some cases even outperform the market. The highly rated ESG quintile 
portfolios formed on this thesis performed in line with the market and their poorly rated 
peer portfolios. Taking into consideration the previous findings on the field, and the 
existence of a clear relationship between firm size and ESG Scores, this paper attempts 
to partly control for the size effect by forming portfolios only on constituents of the S&P 
500. The results of the study, however, show that even inside the S&P 500, firm size 
seems to play a key role in explaining the ESG score of a firm. 
 
The findings related to the second research question are promising but inconclusive. 
This thesis does not provide a definitive answer on whether ESG investors can benefit 
from incorporating Value investing principles in their portfolio selection procedure. The 
results suggest that ESG investors can expect a slight improvement in their investment 
performance when ESG portfolios are double sorted on value ratios. In the sample of 
this study, E/P was the most effective value metric in slightly enhancing ESG investors’ 
risk-adjusted returns. Finally, the use of the Fama and French five factor model reveals 
that there is a clear alteration on the risk factors that ESG investors are exposed to when 
implementing Value Investing principles in their portfolio formation. The clearest 
pattern is observed in the profitability factor when ESG is combined with the E/P ratio.   
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1 INTRODUCTION 

 

A fundamental question for investors incorporating Environmental, Social and 

Governance (ESG) considerations in their portfolio selection procedure is - how does 

such a strategy affect the value of an investment portfolio? Academic research is still 

inconclusive about the performance of ESG investing, however, in recent years, ESG 

criteria have moved from the sidelines to the forefront of decision-making for asset 

managers as well as institutional and retail investors (KPMG, 2019). According to a 

survey by Morgan Stanley in 2017, 75 percent of investors were interested in Sustainable 

Investing whilst 71 percent of investors believed that Environmental, Social and 

Governance (ESG) practices could potentially lead to higher returns.  

This increased popularity of ESG investing among practitioners has sparked the interest 

of academics in examining the underlying causes that could potentially explain the 

effects of ESG criteria on investment performance. Several theories have been proposed, 

able to explain both potential outperformance and underperformance. Some theories are 

linked to concrete empirical research such as the lower capital restrictions and the lower 

cost of capital that firms incorporating ESG criteria enjoy (Cheng, Ioannou and Serafeim, 

2014; Ghoul, Guedhami, Kwok and Mishra, 2011) while others to more theoretical topics 

such as voluntary disclosure and legitimacy theory (Hummel and Shilck, 2016).  

A common approach in empirical academic research has been to examine the 

performance of ESG investing by using ESG ratings of popular agencies, such as MSCI 

and Thomson Reuters. Early research on the field (Kempf and Osthoff, 2007; Statman 

and Glushkov, 2009; Derwall, Guenster, Bauer and Koedijk, 2005, Eccles, Ioannou, 

Serafeim, 2014) showed that investors using ESG ratings in their portfolio formation 

procedure, not only were able to “do good” but also enjoyed excess returns from their 

investments. Investors shouldn’t be overly excited though by these statements. As with 

every market “anomaly”, excess returns tend to disappear when the popularity of an 

investment strategy increases. More recent evidence on ESG investing (Halbritter and 

Dorfleitner, 2015) showed that after an initial period of outperformance, 1992-2004, 

highly rated ESG firms performed in line with their less well rated peers for the time 

period between 2004-2012. So, the empirical evidence implies that ESG investors can 

still “do good” but have to settle with returns that are in line with “market averages”. 
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It is part of the human nature though, to have a desire to have it both ways - “to have 

your cake and eat it too”. So, the question many ESG investors have been asking today is 

“can we still positively impact the world and enjoy the excess returns of the early days? 

Would there be a strategy allowing us to have it both ways?”  

A sound way to approach the question would be to “enhance” the ESG values with an 

investment strategy that has a proven track record. As already mentioned, most 

investment strategies “promising” excess returns stop working when their popularity 

rises. Stock markets are peculiar in that way. Over the years there have only been a 

handful of ways that investors could potentially achieve excess returns without taking 

additional risk, with the most prominent and researched of them all being Value 

Investing.    

 

1.1 Research problem and purpose 

The purpose of this thesis is twofold. First, to examine the performance of S&P 500 stock 

portfolios based on the Thomson Reuters ESG scores. Second, to test whether the 

performance of that strategy can be enhanced by adding Value Investing Principles. 

Academic research has shown that portfolios formed on companies with high ESG scores 

perform in line with the market and in some cases even outperform conventional market 

indices and portfolios of companies with low ESG scores (Kempf and Osthoff, 2007; 

Statman and Glushkov, 2009; Halbritter and Dorfleitner, 2015). In an attempt to explain 

the abnormal returns that have been observed, scholars have proposed many different 

theories over the years. 

One of the most prominent theories suggests that there is a clear correlation between 

firm size and ESG scores (Drempetic, Klein and Zwergel, 2019), with larger firms having 

higher ESG scores. Therefore, in time periods when large firms outperform their peers, 

highly rated ESG firms will also outperform their lower rated peers. This theory is based 

on the notion that larger companies, such as constituents of the S&P 500, tend to have 

better Corporate Social Responsibility (CSR) practises due to their size advantage and 

larger budgets available for ESG reporting (Drempetic, Klein and Zwergel, 2019). This 

study attempts to partly eliminate the size issue by testing ESG portfolios created only 

with S&P 500 companies. Firms are ranked based on their ESG scores and then divided 

to five equally weighted portfolios. The performance of those portfolios is tested over a 

time period of 15 ½ years, ranging from June 2002 to December 2017. Besides the firm’s 
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overall ESG score, portfolios are also created on two additional ESG metrics and ten sub-

scores reported by Thomson Reuters (ex. ASSET 4) ESG research. This leads to the first 

research question of the paper: 

“Do S&P 500 stock portfolios of highly rated ESG companies outperform the market as 

well as their peer S&P 500 portfolios of low rated ESG companies?”  

The next step in this study is to test whether the performance of the above-mentioned 

strategy can be enhanced by adding Value Investing Principles. The value premium, 

together with size, is one of the most studied and persistent anomalies observed in the 

market (Fama and French, 1992). As in the first step of the study, portfolios of S&P 500 

companies are formed, but this time firms are ranked both on ESG criteria as well as 

three popular value metrics, E/P, B/P and CF/P. This leads to the second and main 

research question of this study: 

“Can ESG investors investing in S&P 500 companies enhance their investment returns 

by including value metrics in their portfolio selection procedure?”  

A follow up question that naturally arises is “how much would ESG investors need to 

compromise on the ESG part of their strategy in order to enhance their performance?” 

This question is addressed by examining the descriptive statistics of the formed 

portfolios in order to identify any potential decline in the average ESG rating of the 

investor’s portfolio. 

As already mentioned above, this paper utilizes data from the S&P 500 index. There are 

two main reasons why the S&P 500 was chosen for this study. First, when introduced in 

2002, the Thomson Reuters ESG scores (ex. ASSET 4) were only available for a small 

number of indices (DAX, CAC40, FTSE100, S&P 500, Nasdaq 100) with the S&P 500 

being by far the largest and most diversified of the options. So, by choosing the S&P 500 

this study achieves a larger and more diversified sample of companies as well as the 

longest time horizon possible. The second reason has to do with popularity of the S&P 

500. Undoubtedly, the S&P 500 has been the most studied index in financial literature 

(e.g. Brisker, Colak and Peterson, 2013; Bardgett, Gourier and Leippold, 2019).  Previous 

studies on the index range from analysing company specific characteristics to different 

investment strategies (e.g. Anderson and Reeb, 2003, Chen and Bondt, 2004). This study 

adds to that large stream of literature by examining the constituents of the S&P 500 index 

through a unique investment strategy.    
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1.2 Limitations of the study 

This study focuses on ESG and Value Investing. The ESG, accounting and stock return 

data used in this research has been obtained from the Thomson Reuters Datastream 

Database. All the data regarding the asset pricing models, including the factors, risk free 

rate and market proxy have been obtained from the Kenneth French Online Library.  

Below are listed and briefly analyzed the main limitations of this study: 

1) Many ESG related papers base inferences on a very short time period, in many 

cases less than 10 years, which results in the asset pricing tests having low 

statistical power and the results being sensitive to particular developments 

during the time period analyzed (Hvidkjær, 2017). Since the Thomson Reuters 

ESG scores are available from 2002, this study’s time period is limited to a 15 ½ 

year span, from June 2002 to December 2017. Although, a more extensive time 

period than in many other ESG research papers, ideally a longer time horizon 

would provide more robust results regarding the effectiveness of the investment 

strategy reviewed.  

2)  As with any study based on ESG scores, the results of this paper are only 

applicable and comparable to other studies using the same ESG data provider. 

Research has shown that there is an “evident lack in the convergence of ESG 

measurement concepts” and that scores from different rating agencies “neither 

coincide in distribution nor in risk” (Dorfleitner et. al., 2015). Therefore, the 

findings of this study and the efficacy of the investment strategy analysed are only 

applicable with Thomson Reuters ESG scores. 

3) Another limitation of this study is that the investment strategy reviewed is tested 

only on a specific market, the United States, and a specific stock index, the S&P 

500. Therefore, the results of this thesis cannot be generalized to other markets 

or indices.  

 

1.3 Sequence of the thesis 

The structure of the thesis is as follows. Chapter 2 introduces the theoretical background 

of the study and provides an extensive review on the two main literature streams of this 

research, ESG and Value investing. In chapter 3, the theoretical framework used in the 
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thesis is presented. It includes the Efficient Market Hypothesis and asset pricing models 

such as the Capital Asset Pricing Model (CAPM), the Fama-French three factor model, 

Carhart’s four factor model and the Fama-French five factor model. Chapter 4 reviews 

relevant previous studies with a focus on the data, methodology and empirical findings 

of the papers. 

In chapter 5, the data as well as the methodology applied in the study are presented. The 

chapter includes information on the data collection method, ESG scores and an analysis 

of the portfolio formation procedure. Additionally, descriptive statistics on the portfolios 

are reviewed. The chapter concludes by formulating the statistical hypotheses of the 

study and presents the model diagnostic tests that are conducted in order to assure the 

validity of the models used in this paper. The empirical findings of the study are 

presented in Chapter 6. Chapter 7 discusses the key results in relation to findings from 

previous literature. Finally, Chapter 8 concludes this thesis by summarising the key 

points of the study and providing suggestions for future research.  
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2 THEORETICAL BACKGROUND 

 

This chapter presents the theoretical background of the study. It is divided between two 

main research themes, ESG investing and Value investing. It starts by introducing the 

concept of Corporate Social Responsibility (CSR) which is the cornerstone of Sustainable 

and ESG investing. Next, the concepts of Sustainable and ESG investing are discussed 

and analyzed. This analysis is followed by a review of theories that offer potential 

explanations for the outperformance or underperformance of ESG investing. The first 

part of the chapter concludes by reviewing empirical literature on the performance of 

different ESG investment vehicles. 

On the second part of this chapter, literature relevant to Value investing is examined. 

First, the origins of the concept are introduced, followed by empirical evidence on the 

value anomaly. Additionally, different valuation metrics that have been used in the value 

premium literature are examined.  Finally, competing theories trying to explain the 

origin of the value premium are discussed. 

 

2.1 Corporate Social Responsibility 

Corporate social responsibility (CSR) is the cornerstone of sustainable and ESG 

investing. Therefore, before defining the latter, the concept of Corporate Social 

Responsibility should be addressed. European Commission (2001) defines CSR as a 

concept “whereby companies integrate social and environmental concerns in their 

business operations and in their interaction with stakeholders on a voluntary basis”. 

Consequently, CSR’s goal is directly connected to sustainability. Sustainability has been 

interpreted in many different ways, with academics adopting different definitions (e.g. 

Constanza and Patten, 1995; Pope et al., 2004; Bell and Morse, 2003). It is relatively 

common however to quote the Brundtland Report (1987) and the definition of 

sustainable development, “development that meets the needs of the present without 

compromising the ability of future generations to meet their own needs”. 

As mentioned above, ESG and Sustainable investing are closely related to Corporate 

Social Responsibility (CSR), which in turn is linked to the long-lasting debate of 

shareholder value versus stakeholder welfare. Academics have contested whether 

companies that are focusing on stakeholder welfare are not maximizing shareholder 
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value. Proponents of the stakeholder welfare proposition argue that “we cannot 

maximize the long-term market value of an organization if we ignore or mistreat any 

important constituency (stakeholder)” (Jensen, 2001). On the other hand, supporters of 

the shareholder value theory state that “management can almost always rationalize any 

action by invoking its impact on the welfare of some stakeholder. An empire builder can 

justify a costly acquisition by a claim that the purchase will save a couple of jobs in the 

acquired firm; a manager can choose his brother‐in‐law as supplier on the grounds that 

the latter’s production process is environmentally friendly” (Tirole, 2001). Such issues 

highlight the importance of corporate governance when considering CSR. 

 

2.2 Sustainable and ESG investing 

Sustainable investing refers to the practice of considering environmental, social and 

governance factors, parallel to financial and economic factors, in the investment decision 

making process. More specifically, the ESG acronym refers to Environmental, Social and 

Governance factors that investors examine while investing their funds. Sustainable and 

ESG investing can be implemented in many different ways. Investors can either use 

rating agencies, such as MSCI (ex. KLD), Thomson Reuters (ex. Asset4) or Bloomberg 

ESG, and base their investment decisions on their ESG ratings. Another way that 

investors can implement sustainability in their investing is by positive or negative 

screening of industries. For example, investors can exclude companies competing in 

controversial industries such as tobacco producers, weapon manufacturers or nuclear 

power providers. On the contrary, investors can invest in companies solely from 

industries that have a positive impact in the environment and society, such as producers 

of renewable energy.  

The mutual fund and ETF industry also provides investors with Sustainable and ESG 

investment options. There has been a strand of literature examining the performance of 

Socially Responsible Investment (SRI) funds relative to conventional funds or other 

benchmarks (Munoz et. al., 2014). Research findings, however, do not provide conclusive 

evidence regarding the financial performance of such funds (Hvidkjær, 2017). A 

limitation in these types of studies is the fact that management fees, direct and indirect, 

affect the results (Hvidkjær, 2017). 

Additionally, investors can choose to focus only on one aspect of the ESG spectrum. 

Derwall, Guenster, Bauer and Koedijk (2005) study the returns of a strategy based on 
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Innovest Strategic Value Advisors’ corporate Eco-Efficiency. Eco-Efficiency is an 

environmental screen which is used to characterize the transformation from 

unsustainable development to a more sustainable approach that combines ecological and 

economic efficiency. Apart from environmental screens, investors can focus exclusively 

on social screens. Edmans (2011) analyzed the returns of firm’s with high employee 

satisfaction by creating value weighted portfolios of the “100 Best Companies to Work 

for in America”. Finally, investors can include only governance screens to their 

investment decision making process. In their seminal work Gompers, Ishii and Metrick 

(2003) create a “firm-level governance index, the G-index, based on 24 provisions that 

weaken shareholder rights”. Such tools allow investors to review and include governance 

factors in their investment analysis.  

 

2.3 Theoretical considerations of sustainable and ESG investing 

The increased popularity of sustainable investing has led to a growing number of 

companies around the world voluntarily adopting and implementing a broad range of 

sustainability practices (Ioannou and Serafeim, 2019). This accelerating rate of adoption 

has provoked a debate about the nature of sustainability and its long-term implications 

for organizations. It has raised the question whether the adoption of sustainability 

practices leads to superior financial performance, or is it just a “necessity that ensures 

corporate survival but not necessarily outperformance?” (Ioannou and Serafeim, 2019). 

Literature is inconclusive regarding the performance of sustainable and ESG investing. 

Researchers have presented potential reasons that can explain both the outperformance 

as well as the underperformance of ESG investment vehicles. This chapter reviews the 

most prominent explanations presented in academia. Additionally, the topic at hand is 

considered in reverse, and academic research on sin stocks is reviewed.  

Starting from one of the most central themes in finance, diversification offers the 

investor risk reduction without negatively affecting one’s expected returns (Markowitz, 

1959). It can be therefore expected that a portfolio, or index, which includes or excludes 

a specific type of companies through positive or negative screening would provide a 

suboptimal risk return trade-off in comparison to a broad market index which would 

include all the stocks. A potential example can be an ESG index which excludes the worst 

ESG rated stocks, therefore narrowing the investment universe available to the investor. 
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Another potential reason for the underperformance of ESG investing is related to 

demand. When a specific group of stocks attracts the attention of investors, it will lead 

in the short-term to an increase in prices but in the long run in an underperformance 

due to overvaluation (Merton, 1987). Thus, demand can be viewed as an explanation for 

both outperformance and underperformance, depending on the time horizon examined. 

In a similar fashion low rated ESG stocks can become neglected and undervalued, 

resulting in long term overperformance.   

The hypothesis presented above is strongly supported by the academic research on sin 

stocks. Over the years there has been considerable evidence that the so-called sin stocks, 

“publicly traded companies that are either involved or associated with unethical or 

immoral activity”, have outperformed conventional market indices (Hong and 

Kacperczyk, 2009; Fabozzi, Ma and Oliphant, 2008; Trinks and Scholtens, 2017; Filbeck, 

Holzauer and Zhao, 2014; Statman and Glushkov, 2009). Some of the reasons cited for 

this outperformance include the fact that sin stocks “are held by relatively few 

institutional investors and followed less by financial analysts” (Hong and Kacperczyk, 

2009). Additionally, the conservative accounting followed by many companies in the “sin 

stock industries”, due to the increased scrutiny from regulators can potentially be a 

reason for the undervaluation of such firms (Hong and Kaperczyk, 2009; Berman, 

2002). These explanations are consistent with Merton’s (1987) theory of long term 

overperformance of undervalued stocks.  

A final reason that might explain the underperformance of ESG investing can be related 

to high costs of ESG screening and high management fees of ESG mutual funds 

(Hvidkjær, 2017). A relevant example in this case would be a passively managed ESG 

fund that would incur higher costs than its conventional counterparty which, in the basis 

of no clear evidence of outperformance of ESG stocks, would lead to a lagging 

performance for the investor.    

As mentioned in the beginning of the chapter, literature is yet inconclusive about the 

long-term performance of ESG investing. The theoretical arguments for the 

outperformance of ESG stocks are similar, but of opposite nature, to the theories 

presented above regarding potential underperformance. 

One of the most cited reasons for outperformance in the stock market is the 

underreaction hypothesis. In the case of ESG strategies, the main argument is that the 

stock market underreacts to ESG information (Hvidkjær, 2017). There have been many 
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academic studies focusing on the post-earnings announcement drift (Bernand and 

Thomas, 1989; Sadka, 2006; Mendenhall, 2004), which in turn is closely related to 

momentum (Jegadeesh and Titman, 1993), one of the strongest factors providing 

evidence against the efficient market hypothesis.     

Another potential reason that can explain ESG investing’s outperformance has to do with 

the popularity of the strategy. As discussed previously, popularity can cause 

outperformance in the short run and underperformance when considering longer 

periods of time. The relevant question here is whether corporate social responsibility is 

the new standard and companies that focus their resources and efforts on such initiatives 

will earn a “permanently higher valuation’’ by investors. It is important to remember that 

the type of thinking that ESG is “here to stay’’ and it is the new “standard’’ has been 

proven very risky in the stock market over the years. On the other hand, undervaluation 

in some sectors have been persistent, sin stocks for example, even though there is 

sufficient evidence on the matter. This can be potentially explained by the willingness of 

some investors to forgo higher returns for a more ethical approach.  

Some scholars have argued that the outperformance of Socially Responsible firms can 

potentially be explained by the lower capital restrictions and the lower cost of capital that 

such firms enjoy (Cheng, Ioannou and Serafeim, 2014; Ghoul, Guedhami, Kwok and 

Mishra, 2011). Cheng et. al. (2014) argue that that better access to finance can be 

attributed to “reduced agency costs due to enhanced stakeholder engagement and 

reduced informational asymmetry due to increased transparency”. Other researchers 

have argued that highly rated ESG companies may potentially be more aware and better 

positioned towards operational as well as systematic risks (Albuquerque, Koskinen and 

Zhang, 2019), therefore having access to better financing options. Regardless of the 

underlying reason, the lower cost of debt financing of Socially Responsible firms is partly 

confirmed by studies conducted in the bond market. 

Sustainability and ESG factors are not a matter of concern and interest only for equity 

investors. Fixed income investors are also interested on the sustainable aspect of their 

investments. Even though there is no unanimity on the topic, most of the studies which 

focus on the bond market suggest that firms with high environmental performance 

benefit from a lower cost of capital (Zerbib, 2019). Researchers mainly attribute this 

negative yield differential to two reasons. Intangible asset creation (Porter and van der 

Linde, 1995; Hart, 1995; Ambec and Lanoie, 2008; Flammer, 2015) and better risk 

management and mitigation (Ambec and Lanoie, 2008; Bauer and Hann, 2014) with 
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both explanations being imperfectly captured by rating agencies’ models (Ge and Liu, 

2015). Researchers have even calculated the negative premium to be around 2 basis 

points, with the negative effect being more pronounced for financial and low-rated bonds 

(Zerbib, 2019).    

As already discussed, these findings from the bond market further add to the literature 

which has been trying to explain the underlying drivers for the potential outperformance 

of highly rated ESG firms. The access to cheaper capital and the lower borrowing costs 

can potentially increase the profitability and consequently the performance of 

sustainable firms providing the equity investors of those companies with higher returns.  

The last and most recent argument for ESG overperformance has to do with the size and 

the ability of the firm to dedicate funds and resources to corporate social responsibility 

and ESG reporting. The supporters of this argument claim that highly rated ESG 

companies are also larger and often highly profitable firms which can dedicate funds to 

such reporting (Drempetic, Klein and Zwergel, 2019).  Thus, overperformance of highly 

rated ESG firms can be expected during time periods when large cap companies 

outperform their small cap peers. As discussed in the introduction, this theory is based 

on the idea that ESG reporting costs are relatively fixed. Therefore, everything else being 

equal, larger firms with more funds available to ESG reporting will earn a higher ESG 

score than their smaller sized peers (Drempetic et al., 2019). Similarly, firms that are 

financially struggling, might not be able to afford the costs related to ESG reporting, 

therefore ranking poorly or completely lacking an ESG rating (Lepoutre and Heene, 

2006).    

Even though all the theories discussed above provide a theoretically sound explanation 

for the outperformance or underperformance of ESG investing, eventually, as with every 

market anomaly, there is a high probability that it will disappear in the future. Investors 

tend to seek for strategies that will provide them with an “edge’’ in the markets and when 

such strategies are overexploited, they tend to stop overperforming the conventional 

market indices over the long run.  

  

2.4 Performance of sustainable and ESG investing 

After reviewing plausible reasons for the outperformance or underperformance of ESG 

investing in relation to conventional benchmarks, this chapter focuses on empirical 



 

 

12 

literature on the historical performance of ESG portfolios. As discussed previously, 

investors have many different options on how they can implement ESG criteria in their 

investment decision making process. Below follow’s a summary of empirical studies 

reviewing the performance of ESG investing. The analysis is divided in different parts, 

since various ESG financial instruments are available. In this paper the following three 

branches of ESG investing are reviewed: First, the performance of stocks with high/low 

ESG ratings. Second, the performance of ESG mutual funds and ETFs. Finally, the 

performance of portfolios formed on a sole ESG criterion, either Environmental, Social 

or Governance, is examined. 

 

2.4.1 ESG ratings 

ESG ratings can be used to form long only or long/short portfolios based on the rating 

given by an ESG rating agency. Common ESG rating providers used in academic 

literature include MSCI (ex. KLD), Thomson Reuters (ex. Asset4) and Bloomberg. 

Literature suggests that ratings from different agencies “have common dimensions, but 

on aggregate, they do not converge” (Semenova and Hassel, 2015). Therefore, ESG 

portfolios can only be formed on one specific dataset each time, since mixing different 

datasets would not allow for comparable results.  

Relevant literature suggests that the findings can be categorized into three distinct time 

periods (Hvidkjær, 2017). 1991-2004 where evidence suggests that stocks with high 

MSCI (ex. KLD) ESG-ratings exhibit high future returns (Kempf and Osthoff, 2007; 

Stattman and Glushkov, 2009). 2005-2012 where studies indicate that stocks with high 

ESG (MSCI, Thomson Reuters, Bloomberg) ratings do not appear to outperform the 

conventional indices (Halbritter and Dorfleitner, 2015) and finally research from 2012 

onwards which showcases, inconclusively, that returns of highly rated ESG stocks (MSCI, 

Thomson Reuters, Bloomberg) appear to be high again (Larsen, 2016).  

Besides simply forming portfolios based on ESG ratings, researchers have also combined 

ESG ratings with personal research and interviews to better identify high and low 

sustainability firms. Eccles, Ioannou and Serafeim (2014) follow such an approach in a 

sample of 180 U.S. companies. They use MSCI (ex. KLD) ESG ratings in combination 

with their own research and form two portfolios, one defined as high sustainability and 

one as low sustainability. Their results indicate that in the time period from 1993 to 2010, 

a long-short strategy produces abnormal returns of up to 4.8% when studied through 
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Carhart’s four factor model (Eccles et al., 2014). Lee, Faff and Rekker (2013) follow a 

more unconventional approach by using sustainability CSP rankings in contrast to many 

prior studies that use MSCI (ex. KLD), Thomson Reuters or Bloomberg ESG ratings. 

They find evidence of significant outperformance for high rated companies as well as 

sectors during the period 1998 to 2007 using the Carhart four factor model (Lee et al., 

2013).  

In another paper based on ESG scores, Filbeck, Hunter and Zhao (2014) use MSCI (ex. 

KLD) scores from 1991 to 2009 and create three long-only portfolios. The portfolios are 

divided to high-ranking or “Top” stocks, “Shunned” stocks, and “Top and Shunned” 

stocks (Filbeck et al., 2014). Additionally, they construct three “130/30 active-extension 

portfolios, with 130% exposure in each of the three long-only portfolios and 30% 

exposure in a short portfolio of low-ranking “Bottom” stocks” (Filbeck et al., 2014). The 

findings of the authors are similar to the study of Kempf and Osthoff (2007). They find 

“statistically significant abnormal returns for all six portfolios relative to their matched 

portfolios and the S&P 500. Also, they find that the three 130/30 active-extension 

portfolios generally outperform the three long-only portfolios, producing higher 

information ratios” (Filbeck et al., 2014). Another interesting finding is that the 

performance of the 130/30 active-extension portfolio increased as the long and short 

positions were increased to 140/40 and 150/50. (Filbeck et al., 2014). The positive 

findings of the paper suggest that employing active-extension strategies which short 

stocks of companies with low social responsibility ratings can potentially increase 

abnormal returns (Filbeck et al., 2014).  

Even though there appears to be a pattern in the returns of stocks with high ESG-ratings, 

there are several factors potentially affecting the results of the studies presented above. 

The most important is the ESG rating database used in the study. As mentioned 

previously, there are many different ESG ratings that the research can utilize in order to 

form portfolios. Since these ESG ratings do not perfectly “match” with each other, the 

results of the study will be affected by the choice of the ESG database. Additionally, the 

portfolio formation method affects the results of the study. The researcher has the option 

for example of creating long only or long/short, value or equally weighted portfolios. 

Moreover, the portfolio cut-off points differ in studies making the comparison of the 

findings challenging. Besides the aforementioned limitations, other factors such as the 

asset pricing models utilized in the study, the geographical focus and the time horizon 

can have an effect on the results.  
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Since ESG scores are at the core of this study, chapter four analyzes further the 

methodology, data and findings of key articles. More specifically, three articles are 

presented (Kempf and Osthoff, 2007; Statman and Glushkov, 2009; Halbritter and 

Dorfleitner, 2015) in order to showcase how different data, methodology, geographical 

and time horizon choices can affect the results of the studies. The article reviews are 

focused on the portfolio formation methods, data handling and the asset pricing models 

used. 

 

2.4.2 ESG mutual funds and ETFs 

Although the focus of this research paper is on ESG ratings, the performance of ESG 

mutual funds and ETFs is briefly reviewed due to its relevance. Halbritter and Dorfleitner 

(2015) find that the performance of ESG mutual funds does not significantly differ from 

that of conventional funds. Auer and Schuhmacher (2016) examine an ESG-based 

investment strategy on the mutual fund industry and find that the investors can obtain 

results similar to a broad market index. Finally, Varma and Nofsinger (2012) 

demonstrate that ESG mutual funds outperform conventional mutual funds during bear 

markets. 

 

2.4.3 Individual screens: Environmental, Social and Governance Screens 

The literature on environmental screens is relatively limited with the findings being 

inconclusive about the returns that investors can achieve by solely using such criteria. 

Derwall et. al (2005) showcase that more “eco‐efficient” firms have higher stock returns 

than their less “eco‐efficient” counterparts over the period 1995‐2003. Contrary to the 

above-mentioned findings, Statman and Glushkov (2009) and Kempf and Osthoff 

(2007) do not find any conclusive evidence that funds created on MSCI (ex. KLD) 

environmental ESG sub-scores outperform conventional funds.  

Moving to social screens, research is once again limited with a few studies showing 

outperformance of portfolios created on employee satisfaction. Edmans (2011) shows 

that portfolios formed on the “100 Best Companies to Work For in America” earned “an 

annual four‐factor alpha of 3.5% from 1984‐2009, and 2.1% above industry Benchmarks” 

(Edmans, 2011). The findings of Edmans (2011) are confirmed by Kempf and Osthoff 

(2007) and Statman and Glushkov (2009) who also found that a strategy based on MSCI 

(ex. KLD) scores on employee relations outperformed conventional benchmarks.  
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Literature on governance screens is highly focused on the G-index, created by Gompers 

et al. (2003). In their seminal study, Gompers et al. find that “in a sample of 1500 large 

U.S. firms during 1990‐1999, portfolio’s long the 10% lowest G‐index firms and short the 

10% highest G‐index firms earned an abnormal return of 8.5% per year”. Other 

researchers have studied the performance of the G-index in longer time periods 

(Bebchuk et al., 2013) and find that the outperformance disappears in the time period 

2000-2008. Further research on the G-Index identifies that the outperformance is 

concentrated in “high transparency firms, as measured by the distribution of analyst’s 

forecasts” (Gu and Hackbarth, 2013). Finally, Auer (2016) studies the effect of 

exclusionary screening on the portfolio’s Sharpe ratio and finds that “the Sharpe ratio of 

the rated portfolios increases when excluding stocks with poor Governance rating”.  

 

 

2.5 Value anomaly 

The concept of Value investing was first introduced in the seminal work of Graham and 

Dodd, Security Analysis, in 1934. The idea that stocks have an intrinsic or “fair” value, 

not necessarily matching the firm’s current stock price, was born during the Great 

Depression when academics and practitioners observed “irrational” valuations. These 

observations motivated academics to study different strategies based on the mispricing 

of stocks. The value anomaly is a result of that research. There is plenty of academic 

research providing evidence that value stocks, portfolios of stocks created on some 

relevant value metric E/P, B/P, DIV/P, CF/P outperform glamour or growth stocks (e.g. 

Fama and French, 1992; Fama and French, 1998; Basu 1977) 

The value anomaly has been extensively studied since it challenges the Efficient Market 

Hypothesis, potentially the most popular theory in Modern Finance. The theory implies 

that security prices fully reflect all publicly available information and that it is impossible 

for investors to form portfolios in a way that consistently would outperform the market 

indices (Fama, 1970). Another reason for the popularity of the value anomaly has to do 

with its persistence. Even though all anomalies should disappear, according to Efficient 

Markets, the Value anomaly has been found to be very persevering (Fama and French, 

2006; Israel and Moskowitz, 2013).  

Academics have also been debating about the underlying causes of the value premium. 

A popular explanation has been that “growth opportunities are usually the source of high 

betas because growth options tend to be most valuable in good times and have implicit 
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leverage, which tends to increase beta, they contain a great deal of systematic risk” 

(Grinblatt and Titman, 2001). In a complementary explanation Gomes, Kogan, and 

Zhang (2003) also support that “growth options are always riskier than assets in place, 

as these options are “leveraged” on existing assets. Growth stocks, which derive market 

values more from growth options, must therefore be riskier than value stocks, which 

derive market values more from assets in place.” On the contrary, Zhang (2005) argues 

that “assets in place are much riskier than growth options, especially in bad times when 

the price of risk is high. This mechanism can potentially explain the value anomaly, a 

high spread in expected return between value and growth strategies even though their 

spread in unconditional market beta is low”. In turn Haugen (1996) has argued that the 

value anomaly exists due to the fact that the market undervalues stocks in distress and 

overvalues growing stocks. 

Fama and French (1992, 1993) argue that the value premium is “compensation for risk 

missed by the capital asset pricing model (CAPM) of Sharpe (1964) and Lintner (1965)’’. 

Additionally, they discuss that in fact, “if stock prices are rational, book to market, the 

ratio of the book value of a stock to the market's assessment of its value, should be a 

direct indicator of the relative prospects of firms” (Fama and French, 1992). An example 

of this would be to expect that high book to market firms have low earnings on assets 

relative to low book to market firms (Fama and French, 1992). In their work they suggest 

that there is indeed a “clean separation between high and low book to market firms on 

various measures of economic fundamentals. Low book to market firms are persistently 

strong performers, while the economic performance of high BE/ME firms is persistently 

weak” (Fama and French, 1992).  Despite the fact that the underlying reasons for the 

value premium might be unclear, most academics agree on its existence.  

The first academic research on the value anomaly can be traced back in the 1960s and 

1970s. Nicholson first documented that portfolios formed on stocks with high E/P ratios 

would outperform portfolios of stocks with low E/P ratios (Nicholson, 1960). 15 years 

later, Basu (1977) was the first to provide evidence of the outperformance of high E/P 

portfolios also on a risk-adjusted basis. Basu (1977), by using a large sample of U.S. firms, 

reported a declining performance of quintile portfolios when moving from high E/P to 

low E/P portfolios. The results of his study are robust, even when controlling over 

differences in firm size (Basu, 1983).  

Although first studied, E/P is not the only valuation metric that has been used when 

studying the value anomaly. In effect, the most commonly used valuation metric in the 
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value premium literature has been the B/P (Pätäari and Leivo, 2016). Stattman (1980) 

was one of the first academics to report a significant B/P anomaly in the U.S. stock 

market. In their seminal study, “The cross section of Expected Stock Returns”, Fama and 

French (1992) find that E/P strategies can be explained by a combination of size and B/P, 

consequently replacing the E/P ratio with the B/P ratio in the famous 3 factor model. 

Additional evidence on the superiority of the B/P ratio over the E/P ratio was 

documented in the study of van der Hart et al. (2005).  

Another valuation metric that has been used in the value premium literature is the 

Dividend to Price ratio (D/P). The evidence on the returns of portfolios created on high 

and low dividend paying stocks is mixed. Blume (1980) and Keim (1985) show a U-

shaped relationship between risk-adjusted returns and D/P ratios. Zero-dividend stocks 

generating larger returns than dividend-paying stocks and higher D/P stocks showing 

larger risk-adjusted returns than lower D/P stocks (Pätäari and Leivo, 2016). Additional 

evidence on the D/P valuation metric are presented by Fama and French (1998). In their 

study they compared the value premiums achieved from using four different portfolio 

formation criteria such as B/P, CF/P, E/P, and D/P in 13 major stock markets. Their 

results showcase that the D/P criterion resulted in the greatest value premium in only 

one out of 13 national stock markets during the 1975–1995 period (Fama and French, 

1998). 

Finally, a valuation metric that has also been used to study the value anomaly is the Cash 

Flow to Price ratio (CF/P). Academics have historically expressed concerns regarding the 

inconsistency between accounting and cash flow figures (Haugen, 1996). A solution to 

overcoming accounting manipulation is the CF/P ratio. One of the first studies to 

implement the CF/P ratio was by Chan, Hamao and Lakonishok. in 1991. In their study 

they compare CF/P, E/P and B/P and find that CF/P together with B/P had the most 

significant positive impact on expected returns (Chan et al., 1991). Studies focused on 

the U.S. market have found similar results (Lakonishok, Shleifer, Vishny 1994). Like the 

other valuation metrics discussed above, Fama and French (1998) reported the highest 

value portfolio return for CF/P strategies in five out of 13 national stock markets that 

they examined in their study. Recent research confirms the previously presented strong 

performance of CF/P ratio. Numerous studies have shown that the CF/P ratio is one of 

the most effective ways of exploiting the value anomaly (e.g. Desai, Rajgopal and 

Venkatachalam, 2004; Dhatt, Kim and Mukherji, 2004; Dissanaike and Lim, 2010).  
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To sum up, empirical evidence suggests that the value premium exists and is persistent. 

Some studies have claimed that the value premium is driven by a minority of the stock 

market capitalization and that the majority of the market capitalization is value premium 

free (Phalippou, 2008). Additionally, as discussed above, the evidence suggests that the 

size of the value premium depends on the valuation metric used, the time period, the 

specific stock market studied as well as the methodology followed in the paper. Recent 

studies have provided “traces” of evidence that “combining traditional valuation ratios 

either with each other or with some financial statement variables could at least in some 

cases enhance the value premium” (Pätäari and Leivo, 2016).  
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3 THEORETICAL FRAMEWORK 

 

In this section the theoretical framework of the study is presented. The chapter starts by 

introducing Modern Portfolio Theory and the Efficient Market Hypothesis, which are 

followed by a review of the Capital Asset Pricing Model. Next the multifactor models 

applied in this study are examined, more specifically the Fama-French Three Factor 

Model, Carhart’s Four Factor Model and the Fama and French Five Factor Model.  

 

3.1 Modern Portfolio Theory 

The roots for the Modern Portfolio Theory were set during the first half of the 20th 

century. However, researchers up to then did not provide a clear framework for 

anticipating stock price behavior. It was not until the 1950s when Harry Markowitz 

(1952, 1959) gathered many of the ideas presented before and created a mean-variance 

model, the cornerstone of Modern Portfolio Theory. 

 

Figure 1 The minimum-variance frontier 
Source: Bodie, Kane & Marcus (2011) 

Markowitz’s Portfolio Selection Model illustrates the power of diversification and shows 

how mean-variance analysis can assist in choosing an efficient portfolio from a feasible 

set of securities in a single period (Markowitz, 1959). It is a mathematical framework for 

“assembling a portfolio of assets were the expected return is maximized for a given level 



 

 

20 

of risk” (Markowitz, 1959). A simplified explanation is that by plotting all efficient 

portfolios or a large number of securities will result in a hyperbolic line (Markowitz, 

1959). This hyperbola is the efficient frontier. The model is a simplified version of the 

real world and includes many key assumptions, such as that investors are risk averse, in 

order to arrive to its conclusions. Most of the asset pricing models used today build on 

this theoretical framework.  

 

3.2 Efficient Market Hypothesis 

Another cornerstone theory of modern finance is the Efficient Market Hypothesis. It was 

developed by Eugene Fama (1970) and states that “asset prices fully reflect all available 

information”, therefore making it impossible for investors to "beat the market" 

consistently on a risk-adjusted basis since market prices should only react to new 

information (Fama, 1970).  

There are three variations of the Efficient Market Hypothesis, weak, semi-strong and 

strong. The weak form implies that trading information such as levels and changes of 

prices as well as volumes of traded assets  are already incorporated in prices (Fama, 

1970). In case the weak form of the Efficient Market Hypothesis holds then technical 

analysis doesn’t produce any additional returns for investors. The semi-strong variation 

suggests that prices incorporate all publicly available information. As a result, 

neither technical analysis nor fundamental analysis can be used in order to generate 

excess returns (Fama, 1970). Finally, the strong variation of the Efficient Market 

Hypothesis proposes that that prices already include all public and insider information 

available, making it impossible for anyone to expect to earn excess returns (Fama, 1970). 

Over the years the Efficient Market Hypothesis has been fiercely challenged by both 

practitioners and academics. As put by Malkiel (2003) “by the start of the twenty-first 

century, the intellectual dominance of the efficient market hypothesis had become far 

less universal”. Economists have emphasized “psychological and behavioural elements 

of stock-price determination coming to the conclusion that future stock prices are 

somewhat predictable on the basis of past stock price patterns as well as certain 

“fundamental” valuation metrics” (Malkiel, 2003). Academics have studied numerous 

stock market anomalies such as days of the week, months, size, value, momentum, firm 

specific characteristics and many other parameters of “strategies” that could offer 

investors excess returns. Many of these anomalies disappear as their popularity arises. 

https://en.wikipedia.org/wiki/Asset
https://en.wikipedia.org/wiki/Information
https://en.wikipedia.org/wiki/Asset
https://en.wikipedia.org/wiki/Technical_analysis
https://en.wikipedia.org/wiki/Technical_analysis
https://en.wikipedia.org/wiki/Technical_analysis
https://en.wikipedia.org/wiki/Fundamental_analysis
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Some of them have been persistent over long periods of time providing evidence against 

the Efficient Market Hypothesis.  

 To sum up, the Efficient Market indicates two key insights. First competition causes 

excess profits to be reduced or eliminated by new entrants and secondly security prices 

are a function of the information flow in the market (Fama, 1970).  

 

3.3 Capital Asset Pricing Model 

The Capital Asset Pricing Model (CAPM) is the cornerstone for all asset pricing models. 

The first versions of the Capital Asset Pricing model introduced by Treynor (1961), 

Sharpe (1964) and Lintner (1965) initiated the beginning of the asset pricing theory 

which led to Sharpe winning a Nobel Prize. Fama and French (2004) highlight that the 

“attraction of the CAPM is that it offers powerful and intuitively pleasing predictions 

about how to measure risk and the relation between expected return and risk’’.  

Harry Markowitz’s (1959) model portfolio choice has been widely recognized as the 

theoretical base for the CAPM. By adding a set of key assumptions to Markowitz’s model 

(1959), researchers arrived to CAPM. In their seminal work, Fama and French (1992) 

describe the key insight of CAPM as following, “the market portfolio of invested wealth 

is mean‐variance efficient in the sense of Markowitz (1959). The efficiency of the market 

portfolio implies that (a) expected returns on securities are a positive linear function of 

their market βs (the slope in the regression of a security's return on the market's return), 

and (b) market βs suffice to describe the cross‐section of expected returns’’ (Fama and 

French, 1992). 

𝐸(𝑅𝑖) =  𝑅𝑓 +  𝛽[𝐸(𝑅𝑀) −  𝑅𝑓] 

The Capital Asset Pricing Model 

Where: 

𝑅𝑓 = Risk free rate 

E (Rm) = Expected return of the market  

A limitation of the CAPM is that in fact it is impossible to test its application. Time-series 

and cross-section regressions do not, in reality, test the CAPM (Fama and French 2004). 

This occurs because the proxies that are used as market portfolios do not include all 

marketable assets (Roll, 1977). According to Fama and French though, “this criticism can 
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be leveled at tests of any economic model when the tests are less than exhaustive or when 

they use proxies for the variables called for by the model.’’ 

Regarding the success of CAPM in empirical studies, the version of Sharpe (1964) and 

Lintner (1965) has never performed favorably (Fama and French, 2004). Black’s 1972 

version of the model has been somewhat more successful but in the 1970s and 1980s 

researchers discovered other variables such as size and value that have explanatory 

power and are not included in the CAPM, therefore invalidating most of its applications 

(Fama and French, 2004). 

 

3.4 Multifactor models 

Factor models are a response to the empirical failures of the Capital Asset Pricing Model 

of Sharpe and Lintner (Fama and French, 2018). The Arbitrage Pricing Theory (APT) of 

Ross (1976, 1977), and its extensions make a great contribution to the asset pricing theory 

and offer alternatives to the Capital Asset Pricing Model (Connor and Korajczyk, 1986). 

It was initially proposed as an alternative to the mean variance capital asset pricing 

model, introduced by Sharpe, Lintner, and Treynor (Ross, 1977).  The Arbitrage pricing 

theory states that the expected return of a financial asset can be modelled as a linear 

function of various factors or theoretical market indices, with the sensitivity to changes 

in each factor represented by a factor-specific beta coefficient (Ross, 1977).  

The focus of this study is not on asset pricing models, therefore in the next sections only 

the specific asset pricing models used in this study are reviewed and discussed. However, 

it is important to notice that the factor models and factors presented below are not the 

only ones available. Harvey, Liu, and Zhu (2016) report 316 anomalies that are proposed 

as potential factors in asset-pricing models. Additionally, they note that there are others 

that don’t even make their list (Harvey et. al., 2016). As it can be understood, “given the 

plethora of factors that might be included in a model, choosing among competing models 

is an open challenge” (Fama and French, 2018). An emphasis should be placed though 

on the fact that in an “undisciplined search for the best model” when having such a large 

set of potential factors can cause “an overwhelming multiple comparisons problem that 

pre-empts statistical inference” (Harvey et. al., 2016). 

In this study, besides the Capital Asset Pricing Model, three multifactor models have 

been chosen in order to test the performance of the proposed investment strategy. These 
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are the Fama and French Three Factor Model, Carhart’s Four Factor model and the Fama 

and French Five Factor Model. They are the most commonly used and extensively tested 

asset pricing models in academic literature. 

  

3.5 Fama French Three-Factor Model 

The rise in CAPM’s popularity intrigued the interest of researchers in testing the model’s 

performance in different markets over different time periods. One of the earliest studies 

exploring potential market anomalies was conducted by Basu in 1977. Basu found that 

creating portfolios based on low P/E stocks yielded significantly higher returns than 

portfolios consisting of stocks with higher P/E ratios (Basu, 1977). Besides the first 

evidence on the value premium, Basu (1983) also showed that small stocks presented an 

anomaly that couldn’t be explained by the market beta of the CAPM. The results of these 

studies further highlighted the inability of the CAPM to account for the excess returns of 

such portfolios. In addition, Rosenberg, Reid and Lanstein (1985) showed that high book 

to market ratios predict significantly higher returns for firms. Researchers didn’t stop 

there and uncovered additional parameters such as momentum (Jegadeesh, 1990) which 

invalidated the predicting power of the CAPM.  

According to Fama and French (1993) during the time of their research there were “two 

well-known patterns in average returns left unexplained by the CAPM of Sharpe (1964) 

and Lintner (1965).’’ By applying the Arbitrage Pricing Theory framework, introduced by 

Ross (1976), and by including the additional risk factors that research had uncovered at 

the time, Fama and French created their famous three-factor model. The model was an 

empirical improvement to the CAPM and was able to “capture the relation between 

average return and size as well as the relationship between average return and price 

ratios like B/P.” (Fama and French, 1993). 

𝑅 =  𝑅𝑓 + 𝛽𝑚(𝑅𝑚 − 𝑅𝑓) + 𝛽𝑠(𝑆𝑀𝐵) +  𝛽𝑣(𝐻𝑀𝐿) +  𝛼 

Fama-French Three-Factor Model 

Where: 

SMB (small minus big) = size factor 

HML (high minus lows) = value factor 
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3.6 Carhart four-factor model 

 
In 1997 Carhart introduced his four-factor model. The model is an extension of the Fama 

French three-factor model and includes a momentum factor which is defined as buying 

the winning and selling the losing firms, as measured by their return performance over 

the last 12 months (Carhart, 1997). Carhart’s model is based on Fama and French’s 

(1993) three factor model framework and inspired by Jegadeesh and Titman's (1993) 

one-year momentum anomaly (Carhart, 1997). The 4-factor model is consistent with a 

model of market equilibrium with four risk factors (Carhart, 1997).  

𝑅 =  𝑅𝑓 +  𝛽𝑚(𝑅𝑚 − 𝑅𝑓) + 𝛽𝑠(𝑆𝑀𝐵) +  𝛽𝑣(𝐻𝑀𝐿) + 𝛽𝑚𝑜𝑚(𝑀𝑂𝑀) +  𝛼  

Carhart’s Four-Factor Model 

Where: 

MOM: momentum factor 

 

3.7 Fama French Five-Factor Model  

In response to the evidence provided by Novy-Marx (2013), Titman, Wei, and Xie 

(2004), as well as Aharoni, Grundy and Zeng (2013) that the three factor model is 

incomplete, Fama and French tested whether by adding the additional factors of 

profitability and investment the explanatory power of their three-factor model would 

improve. Fama and French use operating profitability as the measure of profitability and 

the change of total assets as the investment measure. 

𝑅 =  𝑅𝑓 +  𝛽𝑚(𝑅𝑚 − 𝑅𝑓) + 𝛽𝑠(𝑆𝑀𝐵) +  𝛽𝑣(𝐻𝑀𝐿) + 𝛽𝑝(𝑅𝑀𝑊) + 𝛽𝑖(𝐶𝑀𝐴) +  𝛼 

Fama-French Five-Factor Model 

Where: 

RMW = profitability factor 

CMA = investment factor 

In their 2015 study, Fama and French test the explanatory power of the five-factor model 

and find that the model is “directed at capturing the size, value, profitability and 

investment patters in average stock returns’’ and performs better than their previous 

three-factor model. Another interesting finding from the Five-Factor Model includes the 

fact that “the HML factor becomes redundant since its high average return is fully 

captured by its exposures to RMRF, SMB, and especially RMW and CMA” (Fama and 
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French, 2015). Finally, Fama and French also find that the “five-factor model's main 

problem is its failure to capture the low average returns on small stocks whose returns 

behave like those of firms that invest a lot despite low profitability’’ (Fama and French, 

2015). The above-mentioned limitation shouldn’t be an issue in this study since only 

firms of the S&P 500 index are examined. 
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4 RELEVANT ARTICLES 

 

In this chapter the data, methodology and key findings of relevant literature are 

presented. The focus is on papers which use similar methodology and datasets as this 

thesis. Additionally, particular emphasis is placed on the portfolio formation procedure 

due to its importance on this type of literature. By reviewing these studies, the objective 

of this chapter is to analytically present the distinct characteristics of each paper and 

shed light on the motivation of the authors in making certain decisions.  

More specifically, four papers are reviewed in this chapter. First, the paper of Kempf and 

Osthoff (2007) “The Effect of Socially Responsible Investing on Financial Performance” 

is analysed. The study is one of the pioneer research papers to test the performance of 

portfolios constructed on ESG ratings. The second study analysed is by Statman and 

Glushkov (2009) – “The wages of Social Responsibility”. The paper follows a similar 

methodology to Kempf and Osthoff (2007) but with a longer time horizon and an 

enhanced econometric framework. The study also uses a different portfolio formation 

procedure which reveals interesting empirical findings for both academics and 

practitioners. The third paper presented in this chapter is by Halbritter and Dorfleitner 

(2015) - “The wages of social responsibility – where are they? A critical review of ESG 

investing”. This paper, similarly, to the study of Kempf and Osthoff (2007) and Statman 

and Glushkov (2009), tests the performance of ESG portfolios. The main difference 

however lies in the dataset and methodology used. Halbritter and Dorfleitner (2015) use 

a broader sample with a larger number of companies as well as different ESG rating 

agencies. 

Finally, since this study also incorporates value investing principles, the influential paper 

“The cross section of expected returns” by Fama and French (1992) is reviewed. In this 

study, the engineer of the Efficient Market Hypothesis, confirms the presence of a value 

and size premium in the U.S. Market. Therefore, the importance of this paper cannot be 

overstated as it highlights the fact that by following a simple investment strategy of 

forming portfolios on value metrics, such as book to price, investors can achieve excess 

returns. 
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4.1 Kempf and Osthoff (2007) “The Effect of Socially Responsible 

Investing on Financial Performance” 

Motivated by the popular belief at the time that Socially Responsible Investors should 

suffer a performance loss when incorporating ESG metrics in their investment strategy, 

Kempf and Osthoff (2007) study the performance of portfolios created on different SRI 

metrics. 

Two value weighted portfolios are created based on MSCI (ex. KLD) rating data for the 

time period 1991-2004 and include all stocks from the S&P 500 as well as the Domini400 

index. The portfolios are formed on the one-year lagged SRI ratings and their 

performance is examined for the subsequent year (Kempf and Osthoff, 2007). The two 

portfolios, the high rated and low rated, consist of the upper and lower 10% of all ranked 

stocks. MSCI provides their SRI score updates once a year in December, therefore the 

portfolios in the study are restructured every December.  

In their study, the authors also create portfolios both on negative and positive screens. 

Negative screens are constructed by excluding all companies involved in tobacco, 

gambling, military, firearms, nuclear power and alcohol related industries (Kempf and 

Osthoff, 2007). The positive screens are based on MSCI scores on the following 

categories: community, diversity, employee relations, environment, human rights and 

product (Kempf and Osthoff, 2007). When creating portfolios based on positive screens 

and in order to overcome a possible favouring of certain industries, the best in class 

policy has been applied. Kempf and Osthoff (2007) describe it as follows “For the best-

in-class approach we first divide the companies into ten different industry classes based 

on their SIC code. Then we rank the stocks according to their SRI ratings within each 

industry class. The portfolios for every industry class are formed as described above. To 

merge the different industry portfolios to one final time series, we compute the value 

weighted CRSP industry weights and weight the industry returns according to these 

weights”.  

Regarding the portfolio formation when following a negative screening approach, the 

authors use a slightly different process. Instead of taking a percentage of companies as 

done with the positive screening, the two portfolios are created just by dividing the 

companies into two portfolios, firms involved in controversial industries and firms not 

involved in controversial industries. Additionally, Kempf and Osthoff (2007) also 

examine the performance of a long-short portfolio based on the positive screening 
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method. Finally, in order to analyse the performance of investors who consider all of the 

above criteria, a combination of all these screens are used (Kempf and Osthoff, 2007). 

To examine the performance of all the different portfolios formed in the study, the 

authors use Carhart’s four factor model. Contrary to the expectations at the time, the 

results show that the performance of socially responsible portfolios are never 

significantly negative (Kempf and Osthoff, 2007).  This showed that socially responsible 

investors “did not suffer performance loss by reaching their ethical goals” (Kempf and 

Osthoff, 2007). Moreover, the long-short strategy showed abnormal returns with the 

portfolio of “low social responsibility suffering a significant performance loss for the 

following screens: community, diversity, employee relations, a combination of all 

qualitative screens and a combination of all qualitative plus exclusionary screens” 

(Kempf and Osthoff, 2007). The trading strategies based on the screens “community, 

employee relations, a combination of all qualitative screens and a combination of all 

qualitative plus exclusionary screens” yielded abnormal returns for the positive 

screening policy as well as for the best-in-class screening policy (Kempf and Osthoff, 

2007). Finally, negative screening did not lead to any significant performance effect.  

 

4.2 Statman and Glushkov (2009) “The wages of social responsibility” 

The structure and methodology Statman and Glushkov follow in their paper is similar to 

the approach of Kempf and Osthoff (2007). The authors analyse the performance of 

different stock portfolios using three asset pricing models. The portfolios are formed on 

the social responsibility scores that are provided by MSCI (ex. KLD) for the S&P 500 and 

the Domini 400 index. The time period under review, however, is more extensive than 

in the study of Kempf and Osthoff and ranges from 1992 to 2007. 

Due to the large number of firms in their sample, the authors follow the best-in-class 

approach in the portfolio formation procedure of their paper. They create three equally 

weighted portfolios ranked on each characteristic and test the performance of a long-

short portfolio, that is long the portfolio with the top third firms and short the portfolio 

with the bottom third companies. The portfolios are rebalanced annually.  

A key difference compared to the study of Kempf and Osthoff (2007) is that the authors 

do not include companies with “no indicators of strength and no indicators of concerns”. 

Statman and Glushkov (2009) highlight that firms with no indicators of strengths or 
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concerns constitute the majority of companies. They also argue that “rankings that do 

not exclude such companies are likely to place some of them in the high group and some 

in the low group, depending on the mean score of their industries. But such placements 

are devoid of substance” (Statman and Glushkov, 2009).  

Moving to the methodology, another major difference can be observed between the two 

studies. Statman and Glushkov (2009) employ three different asset pricing models in 

their econometric framework, CAPM, Fama French three factor model and Carhart’s four 

factor model compared to only Carhart’s four factor model that is used in the study of 

Kempf and Osthoff (2007).  

The major findings of the two studies however do not considerably diverge, with Statman 

and Glushkov (2009) confirming the main results from the study of Kempf and Osthoff 

(2007). The authors find that, in general, “companies with high social responsibility 

scores yielded higher returns than stocks of companies with low scores”. The only metrics 

that did not follow the pattern discussed above were the human rights and governance 

characteristics (Statman and Glushkov, 2009). The generally higher returns of stocks of 

companies with high social responsibility scores were particularly evident in the setting 

of long-short portfolio of companies.       

Finally, the paper concludes with findings from two interesting topics that have not been 

covered extensively in previous literature. First, the authors find that equally weighted 

portfolios formed on MSCI (ex. KLD) sustainability ratings perform better than value 

weighted portfolios. Second, the authors confirm the findings from the seminal paper of 

Hong and Kacperczyk (2009) and show that by excluding “shunned” industries through 

a negative screening process the returns of the sustainable investor suffer considerably.   

 

4.3 Halbritter and Dorfleitner (2015) “The wages of social responsibility 

– where are they? A critical review of ESG investing” 

In their paper “The wages of social responsibility – where are they? A critical review of 

ESG investing”, Halbritter and Dorfleitner (2015) examine the performance of portfolios 

formed on ESG ratings. They follow a relatively similar methodology to Kempf and 

Osthoff (2007) by implementing Carhart’s four factor model and Fama-McBeth cross 

sectional regressions. The main difference, however, is that they use data from three 

different ESG rating providers, Thomson Reuters (ex. ASSET 4), Bloomberg ESG and 



 

 

30 

MSCI (ex. KLD). In a previous study, Dorfleitner, Halbritter and Nguyen (2015) show 

that the “ESG ratings of different rating agencies are significantly different in terms both 

of distribution and risk”. Therefore, motivated by these discrepancies and in order to 

better understand the differences between the rating agencies, Halbritter and Dorfleitner 

(2015) use multiple data providers.  

More specifically, for Thomson Reuters (ex. ASSET 4) ratings the authors use the full 

Universe for U.S. companies from 2002 to 2011. For Bloomberg ESG scores they acquire 

only the companies that are also included in the Thomson Reuters (ex. ASSET 4) 

database. The sample covers the years 2005-2011 (Halbritter and Dorfleitner, 2015). 

Finally, for MSCI (ex. KLD) data, the authors include all of the firms covered by the 

agency except privately held companies. MSCI (ex. KLD) scores are converted to 

numerical values using the approach followed in Kempf and Osthoff (2007). In that way 

the authors achieve a comparable dataset of ESG ratings from the three providers.  

The portfolio formation process in the paper follows closely the one presented in Kempf 

and Osthoff (2007) and Statman and Glushkov (2009). Companies are ranked each year 

based on their previous year’s ESG score. Two portfolios are then created consisting of 

the top and worse 20%. In order to test the investment strategy, the authors follow a 

long/short investment style, holding the high rated portfolio long and the low rated 

portfolio short. Both a market capitalization weighted portfolio and an equally weighted 

portfolio are tested in the study. Furthermore, besides the initial cut off point of 20%, 

the authors also use different cut off points of 1, 5, 10, 15, 25 and 50%. Finally, the authors 

split the sample to three time periods from 1991 to 2001, only applicable to MSCI (ex. 

KLD) data, from 2002 to 2006 and from 2007 to 2012 in order to examine whether the 

financial performance remains the same over time (Halbritter and Dorfleitner, 2015). 

The authors retrieve the factor data for Carhart’s four factor model from the Kenneth 

French Online Library. 

The main results of the study strongly question previous findings in the field that show 

abnormal returns for high ESG score rated portfolios (Derwall et al., 2005; Kempf and 

Osthoff, 2007; Statman and Glushkov, 2009, Eccles et al., 2014). Halbritter and 

Dorfleitner (2015) find that “ESG portfolios do not show significant return differences 

between companies featuring high and low ESG rating levels. This applies both to the 

overall scores and to pillars, with the findings being robust for a variation of cut offs as 

well as weightings”. A best in class method did not generate abnormal returns either 

(Halbritter and Dorfleitner, 2015). Finally, by splitting the sample into the three 
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subperiods mentioned above, Carhart’s model indicates an obvious performance decline 

over the past years.  

Besides Carhart’s four factor model, the authors employ Fama-McBeth cross sectional 

regressions. The results of those regressions suggest “an ambiguous significant influence 

of some ESG variables in the cross-section. Nevertheless, the influence is strongly 

dependent on the particular ESG rating provider” (Halbritter and Dorfleitner, 2015). 

Additionally, the authors do not find any systematic pattern concerning the individual 

ESG dimensions among the three data sets (Halbritter and Dorfleitner, 2015). An 

interesting finding however, which is in accordance to the results provided by Carhart’s 

four factor model as well as previous research, is that there seems to be a decreasing 

influence of ESG variables on returns (Halbritter and Dorfleitner, 2015). 

To sum up, even though the study’s main findings question the popular belief that 

portfolios constructed on ESG criteria can outperform conventional market indices, the 

authors still find that Thomson Reuters (ex. ASSET 4) and Bloomberg ESG scores have 

a significant power for explaining returns in the cross section (Halbritter and Dorfleitner, 

2015). Of special interest for this thesis are the results related to the Thomson Reuters 

(ex. ASSET 4) dataset. The authors show that the environmental and corporate 

governance scores become less important over time, while the economic performance 

indicators gather strength.  

 

4.4 Fama and French (1992) “The cross section of expected returns” 

As discussed previously in the second chapter of the paper, over the years there have 

been numerous studies providing convincing evidence regarding the existence of a value 

premium (Basu 1977, 1983; Campbell, 1999; Davis et al., 2000; Fama and French, 1992; 

Lettau and Wachter 2007). Therefore, a number of articles could have been chosen and 

would be as relevant as the one analysed in this review. However, the seminal work of 

Fama and French “The cross section of expected returns” stands out for a few reasons. 

First of all, in this paper the creator of the Efficient Market Hypothesis, Eugene Fama, 

recognises that two variables, size and book to market, when combined with market beta, 

can capture the cross-sectional variation in average stock returns (Fama and French, 

1992). Additionally, the study advocates for the use of the book to market ratio as a value 

indicator, which is consistent with one of the value variables used in this paper.  
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In their study Fama and French use data of U.S firms from NYSE, AMEX and Nasdaq for 

the time period 1963 to 1990. All financial firms are removed from the sample since high 

leverage that is normal for such firms doesn’t necessarily indicate potential financial 

distress as in non-financial firms (Fama and French, 1992). Portfolios in the study are 

formed based on the following methodology “at the end of each year 𝑡−1, 12 portfolios 

are formed on the basis of ranked values of book to market or earning to price. Portfolios 

2‐9 cover deciles of the ranking variables. The bottom and top 2 portfolios (1A, IB, 10A, 

and 10B) split the bottom and top deciles in half” (Fama and French, 1992). In order to 

avoid a look ahead bias, the authors match the accounting data for all fiscal year ends in 

year 𝑡−1 with the returns for July of year t to June of 𝑡+1. This conservative six-month 

gap allows for the accounting variables to be known before the returns they are used to 

explain (Fama and French, 1992).    

Fama and French’s results clearly indicate two market anomalies. Portfolios of stocks 

based on (small) size and (high) book to market value show excess returns compared to 

other portfolios (Fama and French, 1992). More specifically, “average returns rise from 

0.30% for the lowest book to market portfolio to 1.83% for the highest, a difference of 

1.53% per month. This spread is twice as large as the difference of 0.74% between the 

average monthly returns on the smallest and largest size portfolios” (Fama and French, 

1992). Moreover, Fama and French (1992) confirm previous studies that show that the 

relation between “average return and earnings to price has a familiar U‐shape (Jaffe, 

Keim, and Westerfield, 1989) for U.S. data, and Chan, Hamao, and Lakonishok (1991) 

for Japan”. This is important since it provides further support to the claim that the book 

to market ratio is superior to earnings to price ratio as a value proxy.  

Results from the Fama-McBeth regressions confirm the importance of book to market 

ratio in explaining the cross‐section of average stock returns (Fama and French, 1992) 

“The average slope from the monthly regressions of returns on book to market portfolios 

alone is 0.50%, this book‐to‐market relation is stronger than the size effect” (Fama and 

French, 1992). All the aforementioned results are statistically significant at the 1% level 

and subject to a battery of robustness checks. 

To sum up, it is difficult to overstate the importance of this influential paper by Fama 

and French. Besides the creation of the three-factor model, it further crystallised the 

existence of a size and value premium in the U.S. stock market. In a later research paper 

“Value Versus Growth: The International Evidence”, Fama and French (1998) show that 

Value stocks have higher returns than growth stocks not only in the U.S. but around the 
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world as well. By studying a time period from 1975 through 1995, they find that “the 

difference between the average returns on global portfolios of high and low book-to-

market stocks is 7.68 percent per year, and value stocks outperform growth stocks in 

twelve of thirteen major markets”. All these findings support the motivation of this study 

to use value investing metrics to “enhance” the ESG investment strategy examined in this 

paper. 
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5 DATA AND METHODOLOGY 

 

This chapter starts by introducing the data collection method. Next follows an analysis 

and discussion of ESG data and the methodology used to calculate ESG scores by 

different rating agencies. Subsequently, the portfolio formation procedure is analysed 

followed by key descriptive statistics for the formed portfolios. Finally, statistical 

hypotheses are formed, and model diagnostics are conducted and discussed for the 

empirical part of this paper. This chapter concludes with a brief discussion on 

transaction costs. 

 

5.1 Data Description 

This study utilizes Thomson Reuters (ex. ASSET4) ESG Scores for companies 

constituting the S&P 500 index. The data sample consists of 3 main ESG metrics as well 

as 10 individual ESG scores. The time period of the study ranges from June 2002 until 

December 2017, for a total of 15 ½ years. All ESG scores used in the study were retrieved 

from the Thomson Reuters Datastream Database on the 27.6.2019. It is important to 

note here that after Thomson Reuters closed a deal in 2018 for a sale of a 55% interest in 

the firm’s Financial & Risk division to private equity firm Blackstone, Thomson Reuters 

ESG Scores were rebranded as Refinitiv ESG Scores in 2019. However, since this study 

utilizes data from the era prior to the rebranding, the ESG Scores in this paper are 

referred with their former brand name, Thomson Reuters. 

In addition to the ESG data, monthly return data (Monthly Total Return Index) was 

collected for all S&P 500 companies for the same time period (15 ½ years) from the 

Thomson Reuters Datastream Database. This resulted in a time series of monthly returns 

for 187 months. Moreover, annual financial statement data, monthly share price date, as 

well as firm size measures were also collected from the same database. The financial 

statement, share price and market size metrics were used to calculate the three value 

ratios used in this research paper, E/P, B/P and CF/P. All value ratios have been 

calculated using the previous year’s accounting measures in order to avoid a lookahead 

bias. The topic is further discussed in chapter 5.3, Portfolio Formation. 

Finally, besides the above-mentioned figures, data for the factors of the asset pricing 

models used in this paper was retrieved from the Kenneth French Online Library. U.S. 
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factor data was used to form the factors of this study. The 1-month U.S. Treasury bill rate 

is used as a proxy for the risk-free rate. As a proxy for the market return the value-

weighted return of all CRSP firms incorporated in the US and listed on the NYSE, AMEX, 

and NASDAQ is utilized. The proxies were accessed via the Kenneth French Online 

Library and are consistent throughout the entire time period of the study.      

 

5.2 ESG Data 

In this section information related to ESG rating agencies is presented. First a general 

introduction to different rating agencies and their unique characteristics is offered. 

Second, the ESG scores used in this study, the Thomson Reuters (ex. ASSET 4) ESG 

scores, are presented. More specifically, a detailed analysis of the methodology used in 

the score calculation as well as some key characteristics of the individual pillars are 

discussed. Finally, the differences between the scores of rating agencies are reviewed and 

highlighted through academic research on the field. 

       

5.2.1 ESG rating Agencies  

There are several agencies that provide ESG rating services to institutional and private 

investors. The most prominent are MSCI (ex. KLD), Thomson Reuters (ex. ASSET4), 

Bloomberg ESG and Sustainalitics. Commonly, the rating agency evaluates the 

performance of the company in various ESG related themes such as emissions, 

environmental product innovation and human rights and calculates a unique ESG score 

for each firm. It is important to note that every rating Agency adopts its own 

methodology. Some agencies adopt a relative industry score when evaluating firm 

performance (e.g. MSCI, Thomson Reuters). Therefore, the scores among different 

agencies do not perfectly correlate with each other. This study utilizes ESG ratings data 

from the Thomson Reuters (ex. Asset4) database. The methodology for calculating the 

Thomson Reuters ESG scores is presented in the next chapter.   

 

5.2.2 Thomson Reuters ESG Scores 

Thomson Reuters ESG Scores are designed to transparently and objectively measure a 

company’s relative ESG performance, commitment and effectiveness across 10 main 
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themes (Thomson Reuters ESG Score Methodology, 2019). These themes are divided to 

three main categories or pillars: Environmental, Social and Governance. The 

Environmental pillar includes the following themes: Resource Use, Emissions and 

Innovation. The Social pillar includes Workforce, Human Rights, Community and 

Product Responsibility. Finally, the Governance pillar includes Management, 

Shareholders and CSR strategy.  

In the table 1 below, the definition of each score is provided. All the information is 

retrieved from Thomson Reuter’s Datastream Database (Thomson Reuters ESG Score 

Methodology, 2019). 

Table 1 Definitions of ESG sub-scores 

Score Definition 

Resource Use Score 

The Resource Use Score reflects a company’s performance and 
capacity to reduce the use of materials, energy or water, and to 
find more eco-efficient solutions by improving supply chain 
management.  

Emissions Score 

The Emission Reduction Score measures a company’s 
commitment and effectiveness towards reducing 
environmental emission in the production and operational 
processes.  

Innovation Score 

The Innovation Score reflects a company’s capacity to reduce 
the environmental costs and burdens for its customers, and 
thereby creating new market opportunities through new 
environmental technologies and processes or eco-designed 
products.  

Workforce Score 

The Workforce Score measures a company’s effectiveness 
towards job satisfaction, a healthy and safe workplace, 
maintaining diversity and equal opportunities, and 
development opportunities for its workforce.  

Human Rights Score 
The Human rights category score measures a company’s 
effectiveness towards respecting the fundamental human 
rights conventions.  

Community Score 
The Community Score measures the company’s commitment 
towards being a good citizen, protecting public health and 
respecting business ethics.  

Product 
Responsibility Score 

The Product Responsibility Score reflects a company’s 
capacity to produce quality goods and services integrating the 
customer’s health and safety, integrity and data privacy. 

Management Score 
The Management Score measures a company’s commitment 
and effectiveness towards following best practice corporate 
governance principles.  

Shareholders Score 
The Shareholders Score measures a company’s effectiveness 
towards equal treatment of shareholders and the use of anti-
takeover devices.  

CSR Strategy Score 

The CSR Strategy Score reflects a company’s practices to 
communicate that it integrates the economic (financial), social 
and environmental dimensions into its day-to-day decision-
making processes. 
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To provide a score for each of the themes “Thomson Reuters captures and calculates over 

400 company level ESG measures, of which a subset of 178 most comparable and 

relevant fields are chosen to power the overall company assessment and scoring process. 

The underlying measures are based on considerations around comparability, data 

availability and industry relevance” (Thomson Reuters ESG Score Methodology, 2019). 

The following table (table 2) shows the number of specific indicators used in each rating, 

the weights as well as the pillar weights that are applied in order to arrive at the final ESG 

score. Thomson Reuters provides a step by step illustration of how its ESG ratings are 

calculated in the Methodology section of its ESG ratings Scores Document. 

Table 2 ESG Pillars, Indicators in Ratings and Weights 

Pillar Category 
Indicators 
in Rating Weights Pillar Weights 

Environmental 

Resource Use 19 11% 

11%+12%+11% = 34% Emissions 22 12% 

Innovation 20 11% 

Social 

Workforce 29 16% 

16%+4.5%+8%+7%= 
35.5% 

Human Rights 8 4.5% 

Community 14 8% 
Product 

Responsibility 12 7% 

Governance 

Management 34 19% 

19%+7%+4.5% = 30.5% Shareholders 12 7% 

CSR Strategy 8 4.5% 

Total   178 100%   
  

In addition to the ESG score and the ten theme sub-scores, this study utilizes the ESG 

Combined Score as well as the ESG Controversies Score. “The ESG Combined Score is 

calculated as the average of the ESG score and ESG Controversies Score when there were 

controversies during the fiscal year. When the controversies score is greater than or equal 

to 50%, then ESG Score is equal to ESG Combined score” (Thomson Reuters ESG score 

Methodology, 2019). The Controversies score provides “a rounded and comprehensive 

scoring of a company’s ESG performance based on the reported information in the ESG 

pillars with ESG controversies overlay captured from global media sources’’ (Thomson 

Reuters ESG score Methodology, 2019). The main purpose of this score is to “discount 

the ESG performance score based on negative media stories. It does this by incorporating 

the impact of significant, material ESG controversies in the overall ESG Combined Score” 
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(Thomson Reuters ESG score Methodology, 2019). Thomson Reuters explains that 

“when companies are involved in ESG controversies, the ESG Combined Score is 

calculated as the weighted average of the ESG Scores and ESG Controversies Score per 

fiscal period, with recent controversies reflected in the latest complete period. When 

companies were not involved in ESG controversies, the ESG Combined Score is equal to 

the ESG Score’’ (Thomson Reuters ESG score Methodology, 2019).  The ESG 

Controversies Score is calculated based on 23 ESG controversy topics. The impact of a 

negative event may still be seen in the following year if there are new developments 

related to the negative event such as lawsuits, ongoing legislation disputes or fines 

(Thomson Reuters ESG score Methodology, 2019).  

 

5.2.3 Differences between ESG rating Agencies 

As already discussed in this study, each ESG Rating Agency follows a unique 

methodology in order to arrive to its ESG score. As a result, ESG scores for the same firm 

can substantially differ between different Rating Agencies. There have been academic 

studies focusing on the convergent validity of ESG ratings. On their study Semenova and 

Hassel (2015) compare the ratings from three different agencies of MSCI ESG (ex. KLD), 

Thomson Reuters (ex. ASSET4) and Global Engagement Services (GES). Their results 

show that the “ratings have common dimensions, but on aggregate, they do not 

converge” (Semenova and Hassel, 2015). More specifically, they find that on “the 

environmental opportunity side, MSCI (ex. KLD) environmental strengths, Thomson 

Reuters (ex. ASSET4) and GES environmental performance metrics correlate highly and 

provide convergent scores for US companies from 2003–2011. On the environmental 

risk side, MSCI (ex. KLD) environmental concerns converge with the GES environmental 

industry risk and company emissions from the Thomson Reuters (ex. ASSET4) database” 

(Semenova and Hassel, 2015).   

On a more recent study, Berg, Kölbel and Rigobon (2019), investigate the divergence of 

environmental, social, and governance (ESG) ratings. In accordance to previous 

findings, they document the disagreement between the ESG ratings of five prominent 

rating agencies. However, and in contrast to previous studies, they proceed one step 

further by tracing the “disagreement to the most granular level of ESG categories that is 

available and decompose the overall divergence into three separate sources”. They find 

that “measurement divergence explains more than 50 percent of the overall divergence 

while Scope and weight divergence together are slightly less important”. Finally, they 
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highlight that the rating agencies' assessment in individual categories “seems to be 

influenced by their view of the analyzed company as a whole”. These findings add to the 

argument of ESG ratings critics who state that ESG ratings are highly subjective. A 

detailed discussion on ESG criticism is presented in the following chapter.  

In a similar study, Dorfleitner, Halbritter and Nguyen (2015) compare the performance 

of portfolios formed on ESG scores provided by three different agencies MSCI (ex. KLD), 

Thomson Reuters (ex. ASSET 4) and Bloomberg. The authors reach the same conclusion 

by highlighting that there exists an “evident lack in the convergence of ESG measurement 

concepts. The different ratings neither coincide in distribution nor in risk” (Dorfleitner 

et. al., 2015). Moreover, the authors suggest that investors and stakeholders are 

encouraged to critically evaluate the validity of the particular ESG scoring model 

(Dorfleitner et. al., 2015).  

This leads to the final point regarding the limitation of comparing studies that use ratings 

from different agencies. Even though there are some similarities between different rating 

agencies, the efficacy of the results of any study focusing on ESG ratings is limited and 

affected by the ESG data provider used in the paper.  

 

5.2.4 Criticism of ESG Ratings 

As Stubbs and Rogers (2013) highlight, a “level of subjectivity is inevitable” in ESG 

ratings. This is confirmed in the study of Semenova and Hassel (2015) who find that ESG 

ratings of different agencies “have common dimensions, but on aggregate, they do not 

converge”. This is however expected, when considering the numerous metrics, many of 

which are of qualitative nature, that these agencies review in order to come up with an 

ESG score. What magnifies this problem though is the fact that ESG rating agencies 

largely depend on the voluntary disclosure of companies in order to obtain this 

information. This leads to the issue that larger companies tend to have higher ESG scores 

due to their larger budgets available for reporting (Dorfleitner, et al., 2015). This concept 

is analyzed in detail in the findings and discussion part of this study.   

The reliance on voluntary disclosure creates another issue as well, Greenwashing. 

Companies are always aiming to “distract” their stakeholders from their less 

environmentally sound operations and highlight the environmentally friendly ones. This 

incentive can potentially distort ESG scores and benefit firms that are aggressively 

manipulating their reporting. Academic research has focused on whether it is possible to 
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distinguish between environmental disclosure and environmental performance. 

Hummel and Shilck (2016) by analyzing competing theories found that “environmental 

performance moderates the effect of economic and legitimacy incentives on firms’ 

propensity to provide proprietary environmental disclosure, with both sets of incentives 

being influential”. The authors also find that there appears to be a reporting bias with 

high performers disclosing more environmental information on their annual report, 10K 

and sustainability reports combined. Poor performers on the other hand tend to 

showcase poor quality reporting in order to disguise their weaker performance and 

preserve their legitimacy (Hummel and Shilck, 2016).     

Kotsantonis and Serafeim (2019) also add to the existing literature on the field by 

shedding light on several important aspects of ESG measurement and data. Their 

findings can be summarized in four key conclusions. First, they report sheer variety, and 

inconsistency, of the data and measures, and how companies report them. They provide 

the example of employee health and safety data and the fact that companies report them 

in more than 20 different ways. This shows how such inconsistencies can potentially lead 

to “significantly different results when looking at the same group of companies” 

(Kotsantonis and Serafeim, 2019). The second key finding is related to Benchmarking 

and how data providers definition of the firm’s peer groups, can be crucial in determining 

the performance ranking of a company (Kotsantonis and Serafeim, 2019). The third 

point in their study showcases the “differences in the imputation methods used by ESG 

researchers and analysts to deal with vast ‘data gaps’ that span ranges of companies and 

time periods”. Finally, the authors call attention to the fact that the “disagreements 

among ESG data providers are not only large, but actually increase with the quantity of 

publicly available information” (Kotsantonis and Serafeim, 2019).   

To summarize, even though ESG ratings are an imperfect metric, they still offer investors 

and institutions a very detailed analysis of the ESG performance of a company. ESG 

ratings agencies are also relatively transparent in the disclosure of the methodology that 

they are following. Finally, the increased interest of the public in sustainable and ESG 

investing is putting pressure on firms to improve the transparency and legitimacy of their 

ESG reporting which in turn will result in potentially more accurate ESG scores.  
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5.3 Portfolio Formation 

This section is divided into three sub-chapters. First, the methodology for the portfolio 

formation of the ESG portfolios is discussed. Second, the method for forming the value 

portfolios is described. Finally, the approach for forming portfolios on a combination of 

the aforementioned variables is presented. 

 

5.3.1 Portfolio Formation – ESG variables 

Empirical literature suggests that the most common way of testing the performance of 

Sustainable and ESG investing is forming portfolios based on ESG scores. In that way, 

large amounts of panel data can be converted to a single time series dimension, allowing 

for the application of basic asset pricing models (Halbritter and Dorfleitner, 2015). This 

study follows a modified version of the methodology presented in Kempf and Osthoff 

(2007), Statman and Glushkov (2009) and Halbritter and Dorfleitner (2015).  

The portfolios are constructed from the Thomson Reuters ESG data. Each year, t, the 

companies are ranked on the 1st of June based on their January 1st ESG Score. Then stocks 

are divided into 5 portfolios. The highest rated portfolio consists of the upper 20% of all 

ranked firms. In a similar fashion, the lowest rated portfolio consists of the lower 20% of 

all ranked stocks. Three middle portfolios (20% each) are formed consisting of all the 

stocks in between. In case a company is missing an ESG score it is excluded from the 

portfolio formation procedure. Following Fama and French (1992), and in order to 

ensure that the ESG scores are available at the time the portfolios are formed, a 

conservative 6-month gap is used.  This means that Thomson Reuters ESG scores are 

available already on the 1st of January to investors and the portfolios are formed on the 

June of the same year. This guarantees a look ahead bias free sample. Portfolios are 

equally weighted.  

The holding period for the portfolios is one year and the rebalancing is occurring every 

June. In other words, the portfolio position weightings are fluctuating over one year’s 

time, depending on the performance of each firm and then rebalanced once a year. All 

delisted companies are included in the study in order to ensure a survivorship bias free 

data sample. In case a firm is delisted or acquired during the holding period the funds 

are divided equally among all other stocks in the portfolio and reinvested at the start of 

next month. In case there is an odd number of firms in a specific year and cannot be 

divided equally among the five quintile portfolios, portfolios Q1 and Q5 are always kept 
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with an equal number of firms and the additional company is randomly assigned into 

one of the three middle quintile portfolios.   

In some of the previous ESG studies (e.g. Kempf and Osthoff, 2007), a best in class 

approach is used when the portfolios are formed. The purpose of such an approach is to 

“overcome a possible favouring of certain industries by using the positive screening 

policy” (Kempf and Osthoff, 2007). How it is implemented in practise is that companies 

are divided first into industries and then ranked on their scores. Such an approach is 

useful when having large data sets where there is a risk of high industry concentration in 

a specific portfolio (Statman and Glushkov, 2009). Since only companies from the S&P 

500 are utilised in this study, the best in class approach is not used. Potential issues 

would arise by following the best in class approach due to the fact that some industries 

are underrepresented in the S&P 500, causing complications in the portfolio formation 

procedure. 

As with the best in class approach, some previous literature on the field has used a 

long/short approach (e.g. Kempf and Osthoff, 2007). This means that when measuring 

the performance that the investor would receive, the strategy goes long the highest rated 

ESG portfolio and shorts the lowest rated portfolio.  Since this study aims to provide a 

simple investing strategy that can be replicated by almost every investor, the long/short 

approach is not used in this paper. Besides potential limitations on short selling, such an 

approach would greatly increase the transaction costs of the strategy. Moreover, the 

results of the low rated ESG quintile portfolios did not show significantly negative alpha 

values in any of the asset pricing models used in this study. The alpha values of the Q5 

portfolios are close to zero and statistically insignificant. Therefore, a long/short strategy 

would not yield distinctly different results from the long only strategy.             

Unlike other ESG research papers, portfolios are not only formed on the overall ESG 

score but on the ESG combined score, the ESG controversies score and all the ten 

individual sub-scores. This yields 65 portfolios based on 13 different ESG variables.  

The result of the above described portfolio formation procedure is a time series of 

monthly returns on each portfolio from June 2002 to December 2017. As in Fama and 

French (1992), the average return is the time‐series average of the monthly equal‐

weighted portfolio returns, in percent. 
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5.3.2  Portfolio Formation – Value/Growth  

Value/Growth portfolios are formed following a similar procedure to the one discussed 

above. Companies are ranked according to their book to price ratio (B/P), earnings to 

price ratio (E/P) and cash flow to price ratio (CF/P). Then 5 portfolios are formed (20% 

each) with the value (high) portfolios consisting of the 20% of companies with the highest 

value ratio and the growth (low) portfolio consisting of the 20% of companies with the 

lowest value ratio. Similarly, to the ESG portfolios, three middle portfolios (20% each) 

are formed consisting of all the stock in between. Again, in order to ensure that the 

accounting variables are known before the returns they are used to explain (Fama and 

French, 1992), the portfolios are formed on June of year t+1, matched with the 

accounting data of the previous year, t. In case accounting data are missing for the firm, 

the company is excluded from the portfolio formation procedure of that year. Portfolios 

are equally weighted. The holding period is one year.  

The procedure yields 15 value/growth portfolios created on the three different value 

metrics, E/P, B/P and CF/P. A time series of monthly returns from June 2002 to 

December 2017 is formed for each portfolio. As with the ESG portfolios, the value 

portfolios are free of the look ahead and survivorship bias. 

  

5.3.3 Portfolio Formation – ESG and Value/Growth Combined 

The final set of portfolios are created by combining both ESG and Value/Growth 

variables. The portfolios are formed by double sorting companies on one ESG metric and 

one value metric each time. This portfolio formation technique has been used in many 

academic research papers with some of the most prominent being Novy-Marx’s (2013) 

“The other side of value: The Gross Profitability premium” and Piotroski’s (2000) “Value 

Investing: The Use of Historical Financial Information to Separate Winners from 

Losers”. For example, a double sorted portfolio would be formed according to the firm’s 

Resource Use score and the book to price ratio. By implementing the 13 different 

Thomson Reuters ESG metrics used in this study with the 3-value ratios discussed above, 

a total of 195 ESG-Value/Growth portfolios are formed.  

The portfolio formation procedure is exactly similar with the one followed in the previous 

two categories. Companies are ranked independently on an ESG criterion and again 

independently on a Value metric. The two rankings are then summed, and portfolios are 
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formed according to the combined ranking value. In other words, none of the two metrics 

receives a larger weight or importance in the ranking procedure. As before, five portfolios 

(20% each) are formed for each combination of variables, starting from the firms with 

the highest 20% to the firms with the lowest 20%. 

This results in time series of monthly returns for 195 portfolios for the time period 

ranging from June 2002 to December 2017. The sample is again free of look ahead bias 

since the portfolios are formed on June of the next year, as discussed in the previous 

chapter. Each portfolio is equally weighted. As with the portfolios created only on ESG 

or value metrics and in order to ensure comparability, the holding period for the 

combined portfolios is one year.      

      

5.4 Descriptive Statistics 

In this chapter, descriptive statistics are presented for the dataset of this research paper. 

The analysis starts by introducing descriptive statistics for the main ESG scores of this 

study, the ESG score, the ESG Combined Score and the ESG controversies Score. In the 

second subsection of this chapter, the analysis continues by presenting descriptive 

statistics on the return data of the quintile portfolios that are formed in this paper. 

Finally, the average ESG score of the individual and combined portfolios is examined in 

order to assess the effects of the proposed investment strategy on the “ESG” part of the 

investor’s portfolio.  

 

5.4.1 ESG Scores 

In table 3, descriptive statistics for the three main ESG metrics of the study are 

presented. A preliminary analysis of the data reveals two main patterns. First, the 

average ESG score of S&P 500 companies has clearly increased over the fifteen year 

period of the study, from 47.3 in 2002 to 66.8 in 2017. A potential explanation for the 

increasing trend could be based on the fact that ESG scores are relative and not absolute. 

Over the time span of the study, Thomson Reuters has increased the number of 

companies that are covered by its ESG Research division. The larger sample of 

companies could have benefited S&P 500 firms due to a favourable comparison to their 

smaller counterparties that were introduced in subsequent years (e.g. Russell 1000, 

MSCI World), thereby increasing their relative ESG Score. 
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The second pattern observed in the dataset is related to the increased number of firms 

within the S&P 500 that are covered by Thomson Reuters ESG Research. As the firm 

highlights, since ESG scores were first introduced in 2002, Thomson Reuters aims to 

increase its coverage and expand its universe of stocks by each passing year (Thomson 

Reuters ESG, 2019).  

Table 3 Descriptive Statistics for the ESG Score, ESG Combined Score and ESG Controversies 
Score  
Mean, median, maximum and minimum values for the ESG score, ESG combined score and ESG 
Controversies score. N denotes the number of observations/firms in each year.  

 

5.4.2 Portfolio Returns 

In this subchapter, descriptive statistics for the quintile portfolios formed on the main 

ESG Scores of the study are introduced. Additionally, descriptive statistics for the main 

ESG-Value combined portfolios are presented. Descriptive statistics for all the quintile 

portfolios formed on the ten ESG sub-scores as well as for the portfolios solely formed 

on the Value metrics used in this paper can be found in Appendix 1.  

Table 4 below summarises descriptive statistics for the ESG score, the ESG Combined 

Score and the ESG controversies score. The most important metric for this study is the 

ESG Score. As it can be observed from the table the mean monthly excess return for the 

ESG Score is the highest for portfolio Q2. The lowest standard deviation is observed on 

portfolio Q1. When moving to the ESG combined score, portfolio Q4 has the highest 

Year Mean Max Min Median Mean Max Min Median Mean Max Min Median N

2002 47.29 85.84 14.17 43.79 41.50 85.84 14.17 39.38 48.62 75.05 0.64 61.11 361

2003 46.96 86.44 21.34 45.06 41.59 86.39 19.19 39.61 49.69 78.57 1.20 61.11 373

2004 49.81 87.46 22.14 48.05 42.29 81.04 18.21 40.74 43.33 72.22 0.37 56.17 388

2005 51.30 92.87 21.47 49.02 43.72 89.82 18.10 42.01 44.30 80.03 0.51 57.02 449

2006 51.98 95.70 15.77 49.59 42.51 83.06 15.77 40.6 40.73 76.67 0.31 56.98 460

2007 54.35 95.60 15.74 53.65 43.98 95.61 15.10 41.71 39.47 75.00 0.44 57.98 456

2008 57.21 92.60 15.63 57.15 44.84 88.17 15.63 42.74 38.53 79.17 0.31 56.38 463

2009 58.78 96.78 18.78 59.50 45.35 86.02 17.35 42.8 35.88 72.22 0.19 53.8 480

2010 59.93 97.89 13.29 62.34 43.71 85.71 13.29 40.91 30.45 78.57 0.17 18.21 476

2011 60.66 94.36 14.96 62.73 45.78 94.36 13.43 42.54 33.17 78.57 0.16 22.22 475

2012 60.24 94.06 8.60 62.10 46.05 90.07 7.20 42.71 34.09 82.14 0.16 22.48 480

2013 60.14 92.53 12.20 61.29 45.65 90.98 11.80 42.48 33.34 75.00 0.16 21.165 484

2014 60.39 92.69 17.10 61.82 46.11 91.83 12.20 43.17 34.15 71.74 0.15 43609 480

2015 64.45 92.66 21.69 66.68 54.20 92.66 14.43 52.74 40.46 68.75 0.11 55.82 473

2016 66.92 94.07 21.74 68.96 54.58 92.45 18.58 52.00 37.80 69.44 0.18 54.93 477

2017 66.83 92.64 20.52 68.08 52.47 91.29 17.10 47.51 35.27 70 0.08 51.4 466

All years 57.33 97.89 8.60 60.39 45.90 95.60 7.20 42.51 38.70 82.14 0.08 55.37 361 - 484

ESG-Score ESG Combined Score ESG Controversies Score
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mean monthly excess return and portfolio Q3 the lowest standard deviation. Finally, in 

the ESG controversies score, portfolio Q3 has the highest mean monthly excess return 

with portfolio Q5 presenting the lowest standard deviation value.  

Table 4 Descriptive Statistics for the quintile portfolios of the Main ESG Scores 
Monthly values for average returns in excess of the risk-free rate, standard deviation, median, minimum, 
maximum, skewness, kurtosis and Sharpe ratios for equally-weighted quintile portfolios formed on the ESG 
score, ESG Combined score and ESG Controversies scores. June 2002 -December 2017, 187 months. 

  Mean St. Dev. Min Median Max Skew Kurt Sharpe 

ESG Score 

Q1 0.805 4.760 -19.133 1.380 15.017 -0.792 2.612 0.170 

Q2 0.922 4.909 -19.381 1.324 16.099 -0.777 2.781 0.188 

Q3 0.846 5.288 -21.614 1.387 19.253 -0.662 3.100 0.160 

Q4 0.728 5.448 -21.687 0.787 18.575 -0.719 2.987 0.134 

Q5 0.774 5.563 -21.875 1.038 17.319 -0.520 2.050 0.140 

ESG Combined Score 

Q1 0.899 5.138 -21.387 1.240 16.356 -0.771 3.200 0.175 

Q2 0.764 5.038 -19.598 1.349 16.84 -0.742 2.548 0.152 

Q3 0.749 5.012 -19.411 0.978 15.196 -0.724 2.650 0.150 

Q4 0.927 5.223 -21.703 1.528 18.687 -0.637 2.685 0.178 

Q5 0.734 5.528 -20.299 1.047 18.815 -0.602 2.360 0.133 

ESG Controversies Score 

Q1 0.660 5.033 -20.481 1.020 16.562 -0.680 2.545 0.131 

Q2 0.833 5.364 -19.562 1.215 15.667 -0.600 1.997 0.156 

Q3 0.928 5.562 -23.420 1.417 18.846 -0.604 3.343 0.167 

Q4 0.834 5.258 -20.703 1.132 17.172 -0.784 3.030 0.159 

Q5 0.811 5.001 -19.016 1.104 17.82 -0.644 2.449 0.163 

 

Besides the most common descriptive statistics, tables 4 and 5 also present the monthly 

Sharpe ratios of the portfolios. Introduced in 1994 by Nobel laureate William F. Sharpe, 

the Sharpe ratio measures the performance of an investment, for example an asset or a 

portfolio, compared to the risk-free asset, after adjusting for its risk (Sharpe, 1994). The 

ratio is provided by the following formula:  

𝑆ℎ𝑎𝑟𝑝𝑒 𝑟𝑎𝑡𝑖𝑜 =
(𝑟𝑖 − 𝑟𝑓)

σ𝑖
 

By looking at the results of the Sharpe ratios for the ESG score, one can observe that the 

highly rated portfolios Q1 and Q2 have a higher Sharpe ratio than their poorly rated 

peers. In contrast to the results from the ESG score, the findings for the ESG Combined 
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Score and the ESG Controversies Score did not reveal a clear pattern. The results from 

the Sharpe ratios are further discussed in the Results and Discussion chapters of this 

study.    

As discussed previously in the paper, this study has a twofold purpose. Besides just 

testing the performance of portfolios solely formed on the Thomson Reuters ESG scores, 

the benefits of incorporating Value Investing principles in the portfolio formation 

procedure of ESG investors is examined. Therefore, in table 5 descriptive statistics for 

the combination of the ESG Score with the three Value Investing metrics utilised in this 

paper are presented. Descriptive statistics for the combined Value/Growth portfolios of 

the ESG combined Score and the ESG controversies Score can be found in Appendix 2.  

Table 5 Descriptive Statistics for the quintile portfolios of the ESG Score combined with 
Value metrics  
Monthly values for average returns in excess of the risk-free rate, standard deviation, median, minimum, 
maximum, skewness, kurtosis and Sharpe ratios for equally-weighted quintile portfolios formed on the ESG-
E/P, ESG-B/P and ESG-CF/P combinations. June 2002 -December 2017, 187 months. 

  Mean St. Dev. Min Median Max Skew Kurt Sharpe 

ESG Score - E/P 

Q1 0.888 5.001 -20.225 1.197 16.748 -0.848 3.832 0.178 

Q2 0.873 4.852 -18.149 1.205 17.701 -0.713 2.968 0.181 

Q3 0.763 4.906 -19.989 1.082 16.153 -0.683 2.536 0.156 

Q4 0.776 5.315 -22.762 1.205 16.860 -0.623 2.481 0.146 

Q5 0.851 6.005 -21.731 1.195 18.051 -0.509 1.826 0.142 

ESG Score - B/P 

Q1 0.948 5.648 -22.865 1.490 19.329 -0.758 3.483 0.168 

Q2 0.739 5.122 -18.652 1.195 16.079 -0.720 1.975 0.145 

Q3 0.809 5.309 -23.447 1.314 18.598 -0.783 3.622 0.153 

Q4 0.806 5.052 -21.090 1.125 17.065 -0.576 2.830 0.160 

Q5 0.825 4.879 -16.482 0.969 14.913 -0.476 1.537 0.170 

ESG Score - CF/P 

Q1 0.879 5.714 -22.961 1.387 19.272 -0.725 3.524 0.154 

Q2 0.920 4.957 -18.424 1.210 16.899 -0.646 2.304 0.186 

Q3 0.854 4.991 -21.678 1.058 17.879 -0.677 3.145 0.171 

Q4 0.804 4.815 -16.723 0.932 14.468 -0.567 1.540 0.167 

Q5 0.675 5.542 -21.923 1.084 16.951 -0.660 2.633 0.122 

 

Table 5 shows that the average monthly excess return increased for all three Q1 highly 

rated ESG-Value portfolios. The highest average monthly excess return was found in the 

ESG-B/P combination. However, an increase in the standard deviation of all three Q1 
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combined portfolios was also observed, specifically in the B/P and CF/P combinations. 

The average monthly excess returns of the Q2 combined portfolios were lower than the 

in the Q2 portfolio solely formed on the ESG Score. Nevertheless, the ESG-E/P Q2 

portfolio showed a slight decrease in its standard deviation compared to the Q2 ESG 

portfolio.       

The Sharpe ratios of the combined portfolios reveal an interesting pattern on the E/P 

ratio. The incorporation of Value Investing Principles appears to increase the Sharpe 

ratio of the highly rated Q1 portfolio of the ESG-E/P combination. The effect on the 

Sharpe ratio of the Q2 ESG-E/P portfolio however is slightly negative. B/P and CF/P did 

not improve the Sharpe ratios of highly rated ESG portfolios. Again, a more detailed 

discussion on the matter is offered in the following chapters.   

In addition to the descriptive statistics presented above, two figures are utilized in order 

to visually present the cumulative returns of the portfolios associated with the two main 

research questions of this study. Related to the first research question, figure 2 plots the 

cumulative returns of all the quintile portfolios formed on the ESG score. As can be seen, 

highly rated portfolio Q2 has the highest return with neutral portfolio Q3 and highly 

rated portfolio Q1 following. 

Figure 2 Cumulative returns for quintile portfolios formed on the ESG Score 
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Figure 3 below is connected to the second research question of this paper. In the figure 

the cumulative return of the highly rated ESG portfolio Q1 is presented in comparison to 

the Q1 ESG-Value combinations. By solely looking at the returns, and not the risk-

adjusted performance, the ESG-B/P combination provides ESG investors with the 

largest improvement. ESG-E/P follows by offering a clear increase in the returns of ESG 

investors. Finally, the ESG-CF/P combination slightly increases the returns of ESG 

investors compared to the returns earned by investing in the Q1 ESG portfolio.   

     

Figure 3 Cumulative returns for quintile portfolios formed on the ESG Score and 
ESG-Value combinations 

 

5.4.3 Average ESG Score of the Portfolios 

In addition to testing the effect of incorporating Value Investing principles on the 

portfolio return and risk adjusted performance of ESG investors, the effects of the 

proposed investment strategy on the ESG “component” of the portfolio must also be 

evaluated. In other words, how much ESG are investors sacrificing when utilising the 

Value Investing principles proposed in this paper compared to solely forming their 
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Table 6 Average ESG Score of quintile portfolios for each year 
Average ESG score of equally weighted quintile portfolios formed on the ESG score and the ESG-E/P, ESG-B/P and ESG-CF/P combinations
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The average decrease in the ESG score for investors investing in the ESG-Value portfolios 

Q1 and Q2 is around 8-9% for portfolio Q1 and 3% for portfolio Q2 compared to the 

average ESG scores of the Q1 and Q2 portfolios solely formed on the ESG score. 

On a final note regarding the amount of “ESG” that investors are forfeiting when 

following the proposed investment strategy, in the authors opinion the decrease is 

relatively small. The above viewpoint is based on the notion that most previous studies 

on ESG Scores have only formed two portfolios, high and low ESG, 50%-50% (e.g. Kempf 

and Osthoff, 2007; Statman and Glushkov, 2009). Therefore, ESG investors investing in 

the highly rated ESG-Value quintile portfolios Q1 and Q2 of this study would potentially 

still have a higher average ESG score in their portfolio than investors investing in the 

high (50%) ESG portfolio proposed in previous papers. The decision however, of how 

much ESG an investor is willing to trade for an enhanced portfolio performance is highly 

personal. Therefore, a definitive answer on whether the proposed investment strategy 

suits all ESG investors is not given in this study.     

 

5.5 Hypothesis Formulation 

As discussed in the introduction of the paper, the purpose of this study is twofold. First, 

to examine the performance of S&P 500 stock portfolios based on the Thomson Reuters 

ESG scores. Second, to test whether the performance of ESG investors can be enhanced 

by adding value investing principles to the portfolio selection procedure.  

Starting with the formulation of the hypothesis related to the first research question, 

previous academic literature is inconclusive regarding the performance of ESG investing. 

Most studies however that have researched the performance of portfolios based on ESG 

scores from various rating agencies have found that highly rated ESG portfolios generate 

returns that are in line with market returns, with a few studies finding outperformance 

for highly rated ESG portfolios. Since the evidence from previous literature is stronger 

in favour of similar-to-market returns, one can expect the performance of highly rated 

ESG portfolios to be in line with the market, showing no abnormal returns. The 

hypothesis can then be formulated as follows: 

H1a: Highly rated ESG portfolios perform in line with the market without showing 

abnormal returns         
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H1b: Highly rated ESG portfolios show abnormal returns when compared to the 

market 

For the statistical tests the hypothesis is formed using the alpha values from the asset 

pricing models. This study utilizes four different asset pricing models as the main 

assessment tool of the performance of ESG portfolios. When an asset pricing model fully 

explains the average returns of an asset or a portfolio, the alpha is zero. A zero alpha 

value means that the factors used in the model fully explain the expected average returns. 

In case the alpha value is different from zero, one can interpret the result as an abnormal 

return that cannot be explained by the model.  

Since four different asset pricing models are used in the study, in which alpha values can 

be expected to differ, Carhart’s four factor model is considered the main model of this 

research paper. The reasoning behind the model choice has to do with the fact that 

previous research on the field (e.g. Kempf and Osthoff, 2007; Statman and Glushkov, 

2009; Halbritter and Dorfleitner, 2015) utilize Carhart’s four factor model as their main 

tool for performance assessment. This choice allows for higher comparability between 

the findings of this study and previous research. The results however from the additional 

asset pricing models used in this paper are carefully considered since the different factors 

applied in them can potentially have high explanatory power.  

Carhart’s four factor model as well as the other three models used in this paper are 

discussed in detail in chapter 3 of this study. The regression form of Carhart’s four factor 

model is presented below. The regressions of the rest of the asset pricing models are 

created in a similar manner.  

𝑅𝑖,𝑡 − 𝑅𝑓,𝑡 =  𝛼𝑖 + 𝛽𝑖(𝑅𝑚,𝑡 −  𝑅𝑓,𝑡) + 𝑠𝑖𝑆𝑀𝐵𝑖,𝑡  + ℎ𝑖𝐻𝑀𝐿𝑖,𝑡 + 𝑚𝑖𝑀𝑂𝑀𝑖,𝑡 + 𝜀𝑖,𝑡 

Considering the regression for Carhart’s four factor model, the statistical null hypothesis 

and the alternative hypothesis are: 

𝑯𝒐 = The regression alpha is not significantly different from zero for portfolios Q1 and 

Q2 formed on the overall ESG score 

𝑯𝟏  = The regression alpha is significantly different from zero for portfolios Q1 and Q2 

formed on the overall ESG score 
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In order to answer to the second question posed in this study, the performance of highly 

rated ESG portfolios must be compared to the performance of the enhanced ESG-Value 

portfolios. As discussed previously, to the authors best knowledge, this is the first study 

to combine ESG with value investing, therefore previous findings cannot be used as 

guidance in the formation of the hypothesis. However, since numerous academic studies 

have proven over the years that the value premium exists and is persistent, one should 

expect that ESG investors could benefit from incorporating value investing principles in 

their portfolio selection procedure. Therefore, an improved performance for the 

combined portfolios can be expected when compared to the highly rated ESG portfolios.  

H2a: The performance of the highly rated ESG-Value portfolios is stronger than the 

performance of the highly rated ESG portfolios 

H2b: The performance of the highly rated ESG-Value portfolios is similar or weaker 

than the performance of highly rated ESG portfolios 

Contrary to the first research question of the study, the enhanced portfolio is expected to 

provide abnormal returns due to the incorporation of the Value Investing Principles.  

Similarly, to the tests conducted for the ESG portfolios, the same asset pricing models 

are used in order to assess the performance of the combined portfolios. Therefore, the 

statistical hypothesis can be formed in the following fashion:      

𝑯𝒐 = The regression alpha of the ESG-Value portfolios is not significantly different 

from zero for portfolios Q1 and Q2 

𝑯𝟏  = The regression alpha of the ESG-Value portfolios is significantly different from 

zero for portfolios Q1 and Q2 

 

5.6 Model Diagnostics 

One of the central assumptions of the linear regression model is that “the variance of the 

error terms should be constant, or in other words homoscedastic” (Brooks, 2008). In 

case this assumption for homoscedasticity isn’t satisfied, the data is characterised as 

heteroscedastic. Heteroscedasticity is a commonly found phenomenon in economics and 

is defined as “the error term’s variance not being kept constant in the population” 

(Brooks, 2008). This occurs mainly due to the researcher’s choice of variables or the use 
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of a model that is incorrectly chosen for the research setting (Brooks, 2008). 

Heteroscedasticity can affect the standard errors of the variables which in turn can lead 

to flawed conclusions (Brooks 2008). It is important to note however that 

heteroskedasticity, does not directly affect the coefficients of the regression. 

Besides homoskedasticity, a linear regression requires that there is little or no 

autocorrelation in the data (Brooks, 2008).  Autocorrelation exists when the residuals 

are not independent from each other. This issue is very common in financial research 

since asset prices, more specifically stock prices in this study, are not independent from 

the previous price (Brooks 2008).  

Since the results of this paper showcased signs of heteroskedasticity and autocorrelation, 

heteroskedasticity and autocorrelation consistent robust standard errors were used to 

account for these model diagnostic issues (Newey and West, 1987), as in Halbritter and 

Dorfleitner (2015). In addition to the above discussed model diagnostics, the Jarque-

Bera (1987) test for normality was used. The residuals, as in Halbritter and Dorfleitner 

(2015), are not normally distributed in any of the models tested. This should be 

considered in the interpretation of the results.  

 

5.7 Transaction costs 

Many researchers have taken on the task to calculate as accurately as possible the impact 

that trading costs and other variables such as taxes have on the returns of different 

investment strategies (e.g. Keim and Madhavan, 1997). In this study the approach is 

more theoretical, therefore transaction costs, taxes and any other type of cost affecting 

the investor’s returns are not accounted for when calculating the performance of the 

formed portfolios.  

The investment strategy proposed in this paper is constructed so it is free from any 

biases. Any investor with access to the Thomson Reuters (ex. ASSET 4) ESG scores 

during the time period analysed in the study could have replicated the strategy. However, 

the reader should be aware that the trading costs, capital gains taxes, access to the ESG 

scores and any other costs could have a significant effect on the returns presented in the 

following chapter. Additionally, since the portfolios include a relatively large number of 

stocks, close to 100, and the rebalancing occurs yearly, the trading costs can amount to 

a substantial sum. Finally, even if an attempt to calculate the costs associated with the 
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investment strategy presented in this study would be pursued, the fairly long-time 

horizon of the paper would pose a limitation. Over the years technological innovation 

has disrupted the way stocks are traded resulting in a trend of lowering trading fees. This 

pattern would have called for an adjustment of trading fees over the years which would 

complicate further the endeavour of reaching a realistic number for the trading costs 

involved.     
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6 RESULTS 

In this section the empirical findings of the paper are presented. The results of the study 

are divided into three main categories. First, the performance of the portfolios created 

solely on ESG metrics is reviewed. Second, the performance of the ESG-Value portfolios 

is analysed. Finally, the factor loadings of the portfolios are analysed with a focus on how 

they differ through the four asset pricing models used in the study. The factor loadings 

are highlighted in order to showcase potential explanatory power of different factors. 

The statistical significance of the results is presented in the following manner: *** 1 % 

significance, ** 5 % significance and * 10 % significance. According to Brooks (2008, 

p.110), a significance level of under 5 % is regarded as highly statistically significant, 

while a level above 5 % indicates weak evidence against the null hypothesis.  

 

6.1 Results of ESG portfolios 

As previously discussed, part of this study is to examine the performance of stock 

portfolios based on the Thomson Reuters ESG scores. 13 different ESG ratios are used in 

the study. To test the statistical hypothesis of this research paper, four asset pricing 

models are used. Previous literature on the effectiveness of asset pricing models has 

indicated numerous times the inability of the Capital Asset Pricing Model to explain the 

cross section of stock returns (Fama and French, 1992), therefore the focus of this study 

is on the results from the Fama and French three factor model, Carhart’s four factor 

model and Fama and French’s five factor model.   

In table 7 the results of the 3 main ESG metrics are presented. What is of great 

importance here are the Jensen’s alpha values. The alpha values indicate the abnormal 

return of the portfolio over the theoretical expected return predicted by the model (Fama 

and French, 1992).        

Starting with the ESG score, one can identify a pattern that highly rated ESG companies 

in Quintile 1 (Q1) and Quintile 2 (Q2) portfolios perform slightly better than the rest of 

the Quintile portfolios, with the results however being statistically insignificant for 

portfolio Q1 and statistically significant at the 10% level for the portfolio Q2. The 

statistical significance of the alpha value for portfolio Q2 disappears when moving from 

the Fama French three factor model and Carhart’s four factor model to the five-factor 

model. This implies that the additional factors have explanatory power over the 
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portfolio’s returns. These findings confirm previous research which suggests that highly 

rated ESG portfolios do not suffer in returns compared to conventional market indices 

and even outperform in some cases (Kempf and Osthoff, 2007; Statman and Glushkov, 

2009; Halbritter and Dorfleitner, 2015) 

Table 7 Quintile Portfolio Results – Main ESG metrics 
Average monthly alpha and t-statistic values for equally weighted quintile portfolios formed on the ESG 
score, ESG Combined score and ESG Controversies scores. Results presented for all four asset pricing 
models. June 2002 -December 2017, 187 months. The standard errors are estimated using the Newey and 
West (1987) procedure. *** 1 % significance, ** 5 % significance and * 10 % significance. 

 

The second metric is the ESG combined score, an average of the ESG score and ESG 

Controversies score when there are controversies during the fiscal year. Portfolios Q1 and 

Q4 show slightly better performance when looking at the results from all four asset 

pricing models. However, as with the ESG score the alpha values are insignificant in all 

cases. Again, as with the ESG score, the Fama and French five factor model alphas are 

even lower than in the other models applied in the study, indicating that the additional 

profitability and investment factors of the model are able to explain part of the returns.  

The third main metric is the ESG controversies score. Here the results are mixed without 

any pattern. Portfolios Q3 and Q5 have slightly higher alpha values but statistically 

Alpha t-stat Alpha t-stat Alpha t-stat Alpha t-stat

ESG Score

Q1 0.070 0.928 0.081 0.814 0.092 0.904 0.076 0.699

Q2 0.177* 1.871 0.184* 1.685 0.189* 1.714 0.145 1.175

Q3 0.033 0.341 0.041 0.361 0.058 0.517 0.044 0.361

Q4 -0.094 0.751 -0.085 -0.650 -0.065 -0.514 -0.043 -0.318

Q5 -0.075 -0.577 -0.082 -0.629 -0.046 -0.354 -0.022 -0.154

ESG Combined Score

Q1 0.120 1.306 0.124 1.246 0.131 1.401 0.051 0.469

Q2 -0.009 -0.091 -0.005 -0.047 0.009 0.082 0.004 0.033

Q3 -0.019 -0.212 -0.010 -0.103 0.009 0.081 0.013 0.110

Q4 0.122 1.135 0.130 1.141 0.145 1.275 0.159 1.229

Q5 -0.102 -0.741 -0.098 -0.688 -0.067 -0.506 -0.027 -0.182

ESG Controversies score

Q1 -0.092 -0.734 -0.094 -0.693 -0.080 -0.604 -0.076 -0.530

Q2 0.010 0.082 0.018 0.147 0.043 0.323 0.029 0.220

Q3 0.093 0.939 0.094 0.858 0.121 1.097 0.048 0.359

Q4 0.051 0.361 0.056 0.360 0.070 0.441 0.119 0.738

Q5 0.043 0.523 0.06 0.575 0.071 0.700 0.078 0.683

CAPM

Fama & French 

three-factor 

model

Carhart four-

factor model

Fama & French 

five-factor 

model
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insignificant. Researchers have expressed interest in companies involved in 

controversial events since they are closely related with the overreaction hypothesis. 

Companies in portfolio Q5 have been involved in controversial events that could 

potentially have a negative effect on their stock price. Such corporate scandals tend to 

drive prices at unreasonably low levels. This in turn can lead to outperformance in the 

short period after the event (Chopra, Lakonishok and Ritter, 1992). As can been seen in 

table 7 however, such a pattern was not observed in the findings of this paper.   

Besides the three main ESG scores discussed above, portfolios were created on the ten 

individual ESG sub-scores as well. The main ESG score is the result of an average 

weighted score of these individual metrics. The sub-scores can be divided into three main 

pillars, Environmental, Social and Governance. Table 8 presents the results for all ten 

ESG individual metrics that form the three pillars.   

Starting with the environmental pillar, the results follow a similar pattern with the main 

ESG Score. The first individual metric is Resource Use. In this metric portfolios Q1 and 

Q3 had slightly higher alpha values than the rest of the portfolios but once again with 

insignificant alpha values in all asset pricing models. Portfolios formed on the Emissions 

score, showed a similar pattern with the portfolios Q1 and Q2 of the most highly rated 

stocks having higher but insignificant alpha values. The last environmental metric is 

Environmental Innovation. The results showcase statistically significant alpha values for 

Q2 portfolio on CAPM (5%), the Fama and French three factor model (10%) and 

Carhart’s four factor model (10%).  

The social pillar includes four individual metrics, Workforce, Human Rights, Community 

and Product Responsibility. Portfolio Q1 formed on the Workforce score showed higher 

alpha values than the rest of the portfolios but the results were again statistically 

insignificant. Portfolios formed on the Human Rights score did not show any significant 

result in the three main asset pricing models of the study. In a similar fashion, portfolios 

formed on the Community Score did not reveal any clear results. Finally, the portfolios 

constructed on the Product Responsibility score displayed an interesting result. Portfolio 

Q4 had the highest alpha values with statistically significant results (10%) in the Fama 

and French five factor model. This finding was in contrast with the general pattern that 

highly rated portfolios had slightly higher alpha values than their poorly rated peers. 
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Table 8 Quintile Portfolio Results – ESG individual metrics 
Average monthly alpha and t-statistic values for equally weighted quintile portfolios formed on all ten ESG 
sub-metrics. Results presented for all four asset pricing models. June 2002 -December 2017, 187 months. 
The standard errors are estimated using the Newey and West (1987) procedure. *** 1 % significance, ** 5 % 
significance and * 10 % significance. 

 

Alpha t-stat Alpha t-stat Alpha t-stat Alpha t-stat

Resource use score

Q1 0.139 1.381 0.142 1.332 0.150 1.352 0.140 1.196

Q2 -0.003 -0.036 0.003 0.033 0.019 0.190 -0.004 -0.039

Q3 0.137 1.303 0.149 1.301 0.158 1.382 0.153 1.242

Q4 -0.138 -1.075 -0.125 -0.925 -0.096 -0.742 -0.125 -0.886

Q5 -0.032 -0.229 -0.038 -0.276 -0.009 -0.062 0.036 0.223

Emissions score

Q1 0.105 1.131 0.110 1.064 0.114 1.083 0.097 0.805

Q2 0.097 1.164 0.105 1.053 0.118 1.118 0.118 1.013

Q3 0.005 0.041 0.014 0.100 0.027 0.200 -0.003 -0.019

Q4 -0.066 -0.532 -0.065 -0.469 -0.036 -0.301 -0.033 -0.231

Q5 -0.020 -0.165 -0.016 -0.132 0.012 0.100 0.031 0.227

Enviromental Innovation score

Q1 -0.024 -0.200 -0.016 -0.121 -0.007 -0.054 -0.074 -0.540

Q2 0.200** 2.187 0.214* 1.790 0.222* 1.779 0.175 1.327

Q3 0.108 0.750 0.100 0.685 0.131 0.915 0.208 1.423

Q4 -0.133 -0.787 -0.129 -0.788 -0.107 -0.672 -0.090 -0.517

Q5 -0.056 -0.513 -0.044 -0.401 -0.024 -0.205 -0.038 -0.312

Workforce score

Q1 0.135 1.528 0.138 1.346 0.145 1.361 0.136 1.229

Q2 0.023 0.274 0.030 0.300 0.041 0.410 0.034 0.288

Q3 0.015 0.118 0.017 0.133 0.029 0.227 0.035 0.248

Q4 -0.014 -0.134 -0.003 -0.023 0.019 0.167 0.017 0.136

Q5 -0.043 -0.388 -0.039 -0.329 -0.002 -0.020 -0.020 -0.143

Human Rights score

Q1 0.050 0.639 0.059 0.565 0.072 0.695 0.003 0.026

Q2 0.021 0.183 0.028 0.218 0.052 0.393 0.053 0.373

Q3 0.016 0.097 0.024 0.135 0.031 0.182 0.046 0.278

Q4 -0.059 -0.464 -0.044 -0.356 0.000 -0.001 0.076 0.512

Q5 0.082 0.505 0.072 0.592 0.072 0.563 0.015 0.110

Community score

Q1 0.033 0.401 0.045 0.430 0.064 0.571 0.002 0.013

Q2 0.063 0.653 0.079 0.776 0.102 0.973 0.095 0.811

Q3 0.088 0.884 0.094 0.839 0.108 0.954 0.141 1.084

Q4 -0.039 -0.297 -0.044 -0.316 -0.035 -0.257 -0.011 -0.074

Q5 -0.027 -0.260 -0.029 -0.253 -0.007 -0.068 -0.030 -0.224

Product responsibility score

Q1 0.038 0.406 0.044 0.401 0.059 0.529 0.076 0.619

Q2 0.006 0.054 0.022 0.187 0.040 0.345 0.047 0.367

Q3 -0.083 -0.647 -0.073 -0.492 -0.055 -0.384 -0.093 -0.612

Q4 0.179 1.098 0.179 1.482 0.189 1.571 0.238* 1.798

Q5 0.003 0.027 0.000 0.000 0.027 0.223 -0.036 -0.274

Management score

Q1 0.009 0.097 0.020 0.194 0.035 0.347 -0.004 -0.036

Q2 0.093 1.083 0.104 1.009 0.115 1.030 0.082 0.713

Q3 0.012 0.114 0.018 0.144 0.039 0.296 0.032 0.231

Q4 0.085 0.744 0.086 0.705 0.100 0.826 0.135 1.049

Q5 -0.080 -0.689 -0.081 -0.641 -0.055 -0.443 -0.037 -0.262

Shareholders score

Q1 0.055 0.546 0.061 0.551 0.086 0.805 0.065 0.517

Q2 0.044 0.444 0.051 0.452 0.059 0.493 0.023 0.170

Q3 0.043 0.485 0.054 0.543 0.063 0.637 0.068 0.575

Q4 -0.009 -0.075 -0.009 -0.063 0.011 0.081 0.023 0.161

Q5 -0.014 -0.134 -0.010 -0.084 0.015 0.120 0.028 0.214

Strategy score

Q1 0.132 1.258 0.143 1.351 0.147 1.440 0.128 1.232

Q2 0.036 0.355 0.043 0.383 0.068 0.595 0.077 0.540

Q3 -0.002 -0.025 0.006 0.052 0.030 0.283 -0.005 -0.043

Q4 -0.171* -1.736 -0.166 -1.403 -0.140 -1.173 -0.165 -1.271

Q5 0.091 0.712 0.089 0.739 0.102 0.809 0.139 0.990

G

CAPM 3-F 4-F 5-F

E

S
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The third and last pillar is related to Governance. It includes three individual ESG 

metrics, Management, Shareholders and CSR Strategy. Portfolios that were formed on 

the Management sub-score did not show any particular trend. Similarly, portfolios based 

on the Shareholders score did not reveal any interesting findings with none of the 

quintile portfolios having statistically significant alpha values. In contract to the previous 

two Governance metrics, portfolios created on the Strategy Score showcased that 

portfolio Q4 consisting of poorly rated firms had negative alpha values in all of the asset 

pricing models with the results of the CAPM being statistically significant at the 10% 

level. 

To summarise, S&P 500 portfolios of highly rated ESG companies do not suffer in 

returns compared to their lower rated peers or the market. A weak pattern can be 

observed in the ESG Score as well as in some of the individual ESG metrics with highly 

rated portfolios Q1 and Q2 showcasing slightly higher but statistically insignificant alpha 

values. Both the R2 and adjusted R2 values were higher than 0.80 for all the above 

discussed regressions.  

 

6.2 Results of ESG-Value Portfolios 

The second research question of this study examines whether value investing can be 

successfully combined with ESG investing in order to enhance the returns of ESG 

investors. In this research paper, three popular value metrics are utilized, Earnings to 

Price (E/P), Book to Price (B/P) and Cash flow to Price (CF/P). Before presenting the 

returns of the combined portfolios, the returns of the portfolios solely created on the 

value ratios are presented on table 9. 

Even though all the ratios are considered value metrics, significant differences in the 

performance of the quintile portfolios can be observed. When looking at portfolios based 

on the E/P ratio, portfolio Q3 showed the highest alpha values with statistically 

significant results at the CAPM (5%), Fama and French three factor model (10%) and 

Carhart’s four factor model (10%).  Portfolios formed on CF/P showcase a similar pattern 

but with portfolio Q2 showing the best performance with statistically significant results 

in all of the asset pricing models applied in this study. Finally, when looking at the results 

from the B/P portfolios a different picture arises. Portfolio Q5 outperforms the rest of 

the portfolios with statistically significant alpha values in all the asset pricing models 

besides the five-factor model. This is possibly explained from the gradual transition 
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towards a more service-based economy where firm’s assets have a reduced relevance on 

predicting the cross section of stock returns.  

Table 9 Quintile Portfolio Results – Value Ratios 
Average monthly alpha and t-statistic values for equally weighted quintile portfolios formed on the 
Value/Growth Ratios – E/P, B/P, CF/P. Results presented for all four asset pricing models. June 2002 -
December 2017, 187 months. The standard errors are estimated using the Newey and West (1987) procedure. 
*** 1 % significance, ** 5 % significance and * 10 % significance 

 

Taking into consideration the results from the value metrics discussed above, what 

follows is the presentation of the results from the combined portfolios. The analysis 

follows a similar approach to the ESG results by dividing the findings to four main 

categories, Main ESG metrics, Environmental individual metrics, Social individual 

metrics and Governance individual metrics.  

The results from the main ESG metrics (table 10) are inconclusive.  It appears that ESG 

investors can slightly enhance their returns by adding Value Investing principles to their 

portfolio selection procedure. The results are statistically weak, however. Starting with 

the ESG score, the combination with the E/P ratio is the one that has the largest effect 

on the alpha values of portfolio Q1. As one can observe, the alpha value of the Q1 portfolio 

Alpha t-stat Alpha t-stat Alpha t-stat Alpha t-stat

E/P

Q1 0.040 0.314 0.070 0.515 0.104 0.780 0.027 0.168

Q2 0.067 0.768 0.081 0.787 0.107 1.004 0.041 0.329

Q3 0.191** 2.093 0.193* 1.793 0.195* 1.754 0.106 0.968

Q4 0.027 0.224 0.020 0.171 0.018 0.148 0.020 0.156

Q5 -0.125 -0.701 -0.138 -0.804 -0.104 -0.629 0.093 0.546

B/P

Q1 -0.129 -0.749 -0.094  -0.606 -0.038 -0.265 0.051 0.288

Q2 0.000  -0.003 0.014 0.145 0.034 0.332 0.022 0.187

Q3 0.104 0.960 0.104 0.900 0.119 1.042 0.046 0.375

Q4 -0.051 -0.473 -0.056 -0.507 -0.049 -0.431 -0.050 -0.408

Q5 0.233* 1.707 0.217* 1.939 0.211** 2.024 0.178 1.601

CF/P

Q1 -0.111 -0.779 -0.080 -0.586 -0.025 -0.194 -0.014 -0.085

Q2 0.200** 2.027 0.202* 1.815 0.218* 1.916 0.201* 1.691

Q3 0.121 1.309 0.121 1.160 0.137 1.319 0.139 1.152

Q4 0.035 0.302 0.027 0.248 0.025 0.229 -0.021 -0.192

Q5 -0.062 -0.404 -0.059 -0.343 -0.053 -0.315 -0.046 -0.259

CAPM

Fama & French 

three-factor 

model

Carhart four-

factor model

Fama & French 

five-factor 

model
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formed on the ESG-E/P combination is higher than the Q1 alpha value formed solely on 

the ESG Score. The results are statistically significant at the 10% level in the CAPM and 

Carhart’s four factor model. The combination of the ESG score with the B/P and CF/P 

ratios does not have any meaningful effect on the returns of ESG investors. 

Table 10 Quintile Portfolio Results – Combination of Main ESG metrics with Value 
Ratios  
Average monthly alpha values for equally weighted quintile portfolios formed on the main ESG-
Value/Growth combinations. Companies are ranked independently on an ESG criterion and independently 
on a Value metric. The two rankings are then summed, and portfolios are formed according to the combined 
ranking value. Results presented for all four asset pricing models. June 2002 -December 2017, 187 months. 
The standard errors are estimated using the Newey and West (1987) procedure. *** 1 % significance, ** 5 % 
significance and * 10 % significance.  

 

A relatively similar pattern emerges when looking at the combination of the ESG 

Combined Score and the three value ratios used in the study. E/P slightly improves the 

performance of Q1 portfolio with the results from Carhart’s four factor model being 

statistically significant at the 10% level. On the contrary, B/P and CF/P seem to have a 

slightly negative effect on the performance of highly rated ESG portfolios when 

incorporated with the ESG combined score. Finally, no meaningful results can be 

observed when looking at the third and final main ESG metric, the ESG controversies 

score. 

 

 

Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5

CAPM 0.151* 0.141 0.009 -0.035 -0.065 0.102 -0.049 -0.007 0.04 0.087 0.012 0.166* 0.097 0.064 -0.161

3-F 0.173 0.155 0.015 -0.041 -0.077 0.128 -0.035 0.001 0.042 0.065 0.032 0.177* 0.100 0.060 -0.165

4-F 0.195* 0.160 0.033 -0.024 -0.051 0.161 -0.022 0.025 0.044 0.079 0.069 0.190* 0.112 0.065 -0.143

5-F 0.124 0.122 -0.046 -0.020 0.100 0.198 -0.027 0.006 -0.01 0.088 0.048 0.168 0.129 0.027 -0.120

Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5

CAPM 0.138 0.108 0.040 -0.028 -0.061 -0.032 0.082 -0.003 0.023 0.107 0.029 0.128 0.020 0.101 -0.093

3-F 0.160 0.118 0.044 -0.031 -0.068 -0.014 0.096 0.006 0.025 0.091 0.043 0.139 0.026 0.098 -0.095

4-F 0.179* 0.134 0.051 -0.020 -0.034 0.019 0.126 0.014 0.029 0.104 0.073 0.163 0.035 0.104 -0.076

5-F 0.089 0.048 0.036 -0.015 0.117 0.024 0.117 0.018 -0.01 0.109 0.029 0.150 0.045 0.091 -0.057

Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5

CAPM 0.061 0.075 0.004 0.006 0.051 -0.126 0.022 0.031 0.102 0.143 -0.036 0.113 -0.055 0.128 0.029

3-F 0.080 0.080 0.008 0.009 0.046 -0.105 0.029 0.036 0.102 0.137 -0.024 0.115 -0.042 0.124 0.032

4-F 0.107 0.095 0.030 0.030 0.048 -0.063 0.060 0.039 0.118 0.134 0.008 0.142 -0.020 0.128 0.033

5-F 0.030 0.004 0.040 0.045 0.157 -0.045 0.042 0.053 0.089 0.116 0.000 0.124 -0.030 0.128 0.028

ESG Combined Score ESG Combined Score ESG Combined Score

ESG controversies score ESG controversies score ESG controversies score

E/P B/P CF/P

ESG Score ESG Score ESG Score
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Table 11 Quintile Portfolio Results – Combination of Individual ESG metrics with 
Value Ratios 
Average monthly alpha values for equally weighted quintile portfolios formed on all Individual ESG-
Value/Growth combinations. Companies are ranked independently on an ESG criterion and independently 
on a Value metric. The two rankings are then summed, and portfolios are formed according to the combined 
ranking value. Results presented for all four asset pricing models. June 2002 -December 2017, 187 months. 
The standard errors are estimated using the Newey and West (1987) procedure. *** 1 % significance, ** 5 % 
significance and * 10 % significance. 

Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5

CAPM 0.126 0.148 -0.028 0.027 -0.073 0.053 0.008 -0.043 0.059 0.096 0.058 0.055 0.116 -0.014 -0.032

3-F 0.147 0.160 -0.020 0.019 -0.080 0.077 0.019 -0.03 0.058 0.077 0.074 0.069 0.120 -0.019 -0.036

4-F 0.167 0.163 0.004 0.030 -0.052 0.107 0.039 -0.009 0.062 0.088 0.107 0.086 0.129 -0.002 -0.024

5-F 0.096 0.106 -0.058 0.072 0.059 0.148 0.054 -0.060 0.023 0.088 0.100 0.073 0.102 -0.016 -0.002

Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5

CAPM 0.141 0.117 -0.040 0.103 -0.126 0.048 0.014 -0.02 0.011 0.122 0.086 0.036 0.094 0.099 -0.132

3-F 0.161 0.129 -0.034 0.100 -0.135 0.073 0.02 -0.008 0.012 0.105 0.104 0.046 0.100 0.095 -0.135

4-F 0.177 0.143 -0.013 0.111 -0.110 0.103 0.042 0.003 0.029 0.112 0.132 0.062 0.118 0.104 -0.119

5-F 0.125 0.088 -0.046 0.080 0.026 0.135 0.047 -0.017 -0.013 0.103 0.139 0.025 0.117 0.079 -0.102

Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5

CAPM 0.129 0.096 0.010 0.125 -0.162 0.036 -0.057 0.069 0.092 0.027 0.045 0.121 0.067 0.128 -0.185

3-F 0.152 0.105 0.019 0.123 -0.173 0.06 -0.041 0.074 0.086 0.016 0.063 0.129 0.068 0.129 -0.187

4-F 0.170 0.116 0.035 0.142 -0.149 0.09 -0.011 0.079 0.098 0.026 0.099 0.143 0.080 0.142 -0.170

5-F 0.075 0.041 0.036 0.134 -0.005 0.094 -0.028 0.063 0.089 0.030 0.050 0.139 0.096 0.131 -0.162

Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5

CAPM 0.126 0.099 0.038 0.006 -0.073 0.075 -0.066 0.017 0.013 0.132 0.079 0.051 0.083 0.034 -0.069

3-F 0.147 0.109 0.042 0.004 -0.082 0.095 -0.049 0.020 0.011 0.118 0.095 0.058 0.088 0.032 -0.070

4-F 0.169* 0.114 0.055 0.022 -0.051 0.127 -0.026 0.027 0.024 0.130 0.127 0.069 0.105 0.048 -0.058

5-F 0.085 0.074 0.029 0.035 0.051 0.172 -0.006 0.001 0.003 0.082 0.133 0.040 0.121 0.032 -0.076

Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5

CAPM 0.034 0.098 0.119 0.000 -0.056 -0.088 -0.025 0.099 0.053 0.139 -0.027 0.082 0.123 -0.025 0.035

3-F 0.058 0.112 0.128 -0.007 -0.069 -0.059 -0.008 0.103 0.048 0.121 -0.005 0.100 0.12 -0.027 0.028

4-F 0.087 0.127 0.146 -0.005 -0.046 -0.017 0.022 0.113 0.053 0.122 0.035 0.128 0.123 -0.011 0.030

5-F 0.009 0.083 0.094 -0.004 0.094 -0.026 0.068 0.058 0.041 0.117 0.019 0.116 0.100 -0.024 0.051

Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5

CAPM 0.053 0.101 0.095 0.052 -0.107 0.021 -0.036 -0.01 0.098 0.102 0.049 -0.023 0.172* 0.097 -0.114

3-F 0.081 0.113 0.096 0.053 -0.123 0.051 -0.023 -0.005 0.095 0.084 0.075 -0.015 0.173* 0.098 -0.123

4-F 0.109 0.128 0.111 0.064 -0.104 0.091 -0.002 0.017 0.102 0.080 0.111 0.009 0.185* 0.107 -0.117

5-F 0.028 0.062 0.081 0.094 0.008 0.113 0.023 -0.023 0.053 0.089 0.098 -0.015 0.177 0.093 -0.097

Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5

CAPM -0.026 0.148* 0.056 0.036 -0.022 -0.115 0.003 0.091 0.074 0.117 -0.112 0.117 0.163* 0.076 -0.064

3-F -0.001 0.158 0.059 0.037 -0.036 -0.082 0.018 0.089 0.071 0.101 -0.086 0.122 0.166 0.076 -0.069

4-F 0.024 0.171* 0.073 0.055 -0.019 -0.043 0.045 0.102 0.07 0.110 -0.037 0.132 0.174* 0.089 -0.061

5-F -0.042 0.146 0.042 0.039 0.083 0.016 0.063 0.055 0.031 0.089 -0.014 0.122 0.146 0.079 -0.075

Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5

CAPM 0.108 0.129 0.010 -0.019 -0.024 -0.026 0.156 -0.107 0.032 0.121 0.049 0.042 0.083 0.074 -0.064

3-F 0.131 0.143 0.013 -0.021 -0.038 0.000 0.169 -0.101 0.032 0.103 0.068 0.052 0.089 0.072 -0.071

4-F 0.155 0.158 0.023 -0.009 -0.011 0.038 0.195 -0.087 0.034 0.111 0.096 0.080 0.102 0.075 -0.057

5-F 0.081 0.082 -0.021 0.010 0.132 0.057 0.181 -0.082 0.007 0.095 0.062 0.082 0.090 0.061 -0.038

Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5

CAPM 0.130 0.079 0.021 0.042 -0.075 -0.017 0.010 -0.025 0.085 0.118 0.011 0.066 0.090 0.062 -0.05

3-F 0.151 0.089 0.027 0.041 -0.084 0.007 0.025 -0.024 0.08 0.108 0.031 0.074 0.093 0.059 -0.051

4-F 0.172 0.092 0.054 0.062 -0.070 0.049 0.035 -0.005 0.088 0.116 0.072 0.087 0.119 0.058 -0.043

5-F 0.094 0.049 0.006 0.066 0.057 0.077 0.033 -0.03 0.048 0.121 0.046 0.087 0.111 0.052 -0.045

Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5 Q1 Q2 Q3 Q4 Q5

CAPM 0.116 0.110 0.059 -0.025 -0.060 0.049 -0.035 0.056 -0.019 0.125 0.041 0.099 0.066 0.055 -0.08

3-F 0.137 0.125 0.068 -0.027 -0.077 0.071 -0.020 0.065 -0.020 0.105 0.062 0.110 0.075 0.049 -0.087

4-F 0.156 0.138 0.082 -0.015 -0.048 0.112 -0.006 0.076 0.000 0.107 0.097 0.131 0.082 0.062 -0.077

5-F 0.092 0.090 0.030 -0.085 0.155 0.171 -0.001 0.040 -0.054 0.101 0.093 0.105 0.054 0.039 -0.034

Strategy score Strategy score Strategy score

G

Management score Management score Management score

Shareholders score Shareholders score Shareholders score

Community score Community score

Product responsibility score Product responsibility score Product responsibility score

Workforce score Workforce score

Human Rights score Human Rights score Human Rights score

Enviromental Innovation score Enviromental Innovation score

E

E/P B/P CF/P

Resource use score Resource use score Resource use score

Emissions score Emissions score Emissions score

S

Workforce score

Enviromental Innovation score

Community score
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Table 11 presents the results of all the individual ESG sub-scores combined with all the 

value metrics used in the study. Starting from the Environmental Pillar, portfolios Q1 

and Q2 of the Resource use score experience a slight increase in their alpha values when 

combined with the E/P ratio in the Fama and French three factor model and the Carhart 

four factor model. The results however are statistically insignificant. The combinations 

of the Environmental Pillar with the B/P and CF/P do not provide investors with 

enhanced returns when combined with the Resource use score.  

The regression results from the Emission Score follow a similar pattern with a slight 

increase in the alpha values for portfolios Q1 and Q2 when combined with the E/P and 

CF/P ratios. The alpha values are once again insignificant though. B/P on the other hand 

doesn’t seem to have any effect on the alpha values. The final individual score of the 

environmental pillar is the Environmental Innovation score which followed a similar 

pattern without significant results.  

The social pillar is constructed by four individual ratios. Starting with the Workforce 

score, once again a similar pattern of returns is observed. E/P slightly improves the 

performance of Q1 and Q2 portfolios with the alpha value from Carhart’s four factor 

model being significant at the 10% level. B/P and CF/P do not provide ESG investors 

with any improvement in the performance when looking at the results of all the asset 

pricing models.  

The second and third individual metrics of the social pillar are the Human Rights score 

and the Community Score. The regressions for both metrics did not reveal any significant 

results. Finally, in the Product Responsibility score, the last individual metric of the 

social pillar, value ratios E/P and CF/P only enhanced portfolio Q2 and Q3 respectively.  

As seen in table 11, the individual metrics from the governance pillar follow a similar 

pattern to the results presented above. The E/P ratio slightly improves the performance 

of Q1 and Q2 portfolios with the results however being statistically insignificant. Value 

ratios B/P and CF/P do not seem to have any effect on the alpha values of the quintile 

portfolios.  

To briefly summarize the findings of the combined portfolios, the results from both the 

asset pricing model results as well as the Sharpe Ratios do not seem to provide a 

conclusive and definitive answer to the research question of the study. Value metrics, 

especially E/P, seem to slightly improve the performance of ESG investors- with the 
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results however being statistically weak. More specifically, the Jobson and Korkie (1981) 

Z-Test was applied in order to compare the Sharpe Ratios of the ESG-Value portfolios 

with the Sharpe ratios of the portfolios formed solely on ESG metrics, with the results 

indicating a statistically insignificant improvement. Additionally, the spread between the 

alpha values of the combined and individual ESG portfolios was tested with the results 

again suggesting a statistically insignificant difference.     

 

6.3 Factor Loadings 

In this chapter the factor loadings of the ESG and the combined portfolios are reviewed. 

Although the alpha values of the asset pricing models are often the most important 

output receiving the majority of the attention by academics and practitioners, valuable 

conclusions can also be drawn from the factor loadings of the portfolios. The chapter is 

divided between ESG and ESG-Value portfolios.  

 

6.3.1 Factor Loadings of ESG Portfolios 

By analyzing the factor Loadings of all the ESG portfolios a clear pattern emerges. 

Companies that are highly rated have a lower sensitivity to the size (SMB) factor. In other 

words, there is clear connection between firm size and ESG ratings. 

As can been seen from table 12 below, in the main ESG score (also in 8 out of the 10 

individual scores) a very clear pattern exists on the SMB factor. The factor loading is the 

smallest in Q1 portfolios and gradually increases. The largest values are observed in 

portfolios Q5. The findings are consistent in all the asset pricing models used in this 

study. The only ESG metrics that did not consistently follow the pattern discussed above 

are the ESG controversies score, which in turn affects the ESG combined score. 

Regarding the individual ESG sub-scores, only the Shareholders score and the 

Community score did not showcase a clear pattern on the Size factor.   

To sum up, there appears to be a clear connection between firm size and ESG scores. 

Even though the study’s sample is limited to the relatively large firms of the S&P 500, 

larger companies have clearly higher ESG scores than smaller companies. Potential 

explanations and related theories on this key finding are analyzed and discussed 

thoroughly on the next chapter.  
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Table 12 Factor Loadings of Quintile Portfolios formed on the ESG score – Fama and 
French five factor model  
MKT.RF indicates the market factor, SMB indicates the size factor, HML indicates the value factor, RMW 
indicates the profitability factor, CMA indicates the investment factor and constant indicates the alpha value. 
R2 and adjusted R2 values. June 2002 -December 2017, 187 months. *** 1 % significance, ** 5 % significance 
and * 10 % significance. 

  
ESG Score 

Q1 Q2 Q3 Q4 Q5 

MKT.RF 

1.038*** 1.059*** 1.119*** 1.098*** 1.109*** 

t = 26.805 t = 27.011 t = 26.440 t = 24.952 t = 28.480 
      

SMB 

0.037 0.116 0.143* 0.158* 0.284*** 

t = 0.510 t = 1.533 t = 1.926 t = 1.848 t = 3.513 
      

HML 

0.230*** 0.213** 0.291*** 0.332*** 0.178* 

t = 3.008 t = 2.303 t = 2.955 t = 2.935 t = 1.922 
      

RMW 

0.049 0.130 0.040 -0.058 -0.128 

t = 0.510 t = 1.212 t = 0.414 t = -0.457 t = -1.090 
      

CMA 

-0.272* -0.274 -0.372** -0.341 -0.136 

t = -1.844 t = -1.412 t = -2.038 t = -1.586 t = -0.769 
      

Constant 

0.076 0.145 0.044 -0.043 -0.022 

t = 0.699 t = 1.175 t = 0.361 t = -0.318 t = -0.154 

      

R2 0.860 0.835 0.861 0.834 0.852 

Adjusted R2 0.856 0.831 0.857 0.829 0.848 

 

6.3.2 Factor Loadings of the ESG-Value portfolios 

The factor loadings of the combined portfolios revealed two patterns that are potentially 

valuable at explaining the results of this study. The most noticeable is the CMA factor on 

the ESG-E/P combination (table 13). When looking at the results from the Fama and 

French five factor model, the factor loadings reveal that there is explanatory power in the 

two additional factors, Investment (CMA) and Profitability (RMW). For example, the 10 

Q1 portfolios with the highest alpha values in the Four factor model, decline on 9 out of 

the 10 cases when looking at the results of the same portfolios in the Fama and French 

five factor model. In all these cases, the Investment factor becomes statistically 

significant with a large factor loading. In one case, the Environmental Innovation Score 

both the Investment and the Profitability factors where statistically significant. The 
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factor loadings of the combined portfolios are different from the portfolios solely formed 

on ESG scores. Therefore, what can be concluded is that the risk profile of ESG investors 

changes when they incorporate Value investing principles- with their exposure being 

altered to different risk factors.  

Table 13 Factor Loadings of Quintile Portfolios formed on the ESG score-E/P 
combination – Fama and French five factor model  
MKT.RF indicates the market factor, SMB indicates the size factor, HML indicates the value factor, RMW 
indicates the profitability factor, CMA indicates the investment factor and constant indicates the alpha value. 
R2 and adjusted R2 values. June 2002 -December 2017, 187 months. *** 1 % significance, ** 5 % significance 
and * 10 % significance. 

  
ESG Score - E/P combination 

Q1 Q2 Q3 Q4 Q5 

MKT.RF 

1.035*** 1.030*** 1.087*** 1.110*** 1.149*** 

t = 23.777 t = 25.636 t = 27.449 t = 23.177 t = 24.407 

      

SMB 

0.098 0.094 0.111* 0.205** 0.234*** 

t = 1.179 t = 1.095 t = 1.648 t = 2.410 t = 2.623 

      

HML 

0.458*** 0.329*** 0.176** 0.117 0.118 

t = 4.856 t = 3.570 t = 2.056 t = 1.173 t = 1.022 

      

RMW 

0.178* 0.123 0.174* -0.017 -0.417*** 

t = 1.660 t = 1.243 t = 1.882 t = -0.147 t = -3.090 

      

CMA 

-0.450** -0.323* -0.203 -0.264 -0.101 

t = -2.370 t = -1.801 t = -1.275 t = -1.437 t = -0.484 
      

Constant 

0.124 0.122 -0.046 -0.020 0.100 

t = 0.942 t = 1.064 t = -0.408 t = -0.136 t = 0.681 

      

R2 0.826 0.840 0.852 0.838 0.854 

Adjusted R2 0.821 0.836 0.848 0.833 0.850 

 

The second factor loading pattern of the combined portfolios is observed on the ESG-

B/P combination. Contrary to the ESG-E/P portfolios, when ESG metrics are combined 

with the B/P ratio, the momentum factor loads up negatively and is statistically 

significant at the 5% level. The factor loadings on the B/P combinations for the 

investment and profitability factors are relatively low with no statistical significance, 

implying that the portfolios are not heavily concentrated with companies that invest 

aggressively and are highly profitable as in the case of the E/P and ESG combination. 
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 A similar analysis to the ESG-E/P combination, reveals that in the 10 best performing 

ESG-B/P Q1 portfolios on the five factor model, when moving to the results of Carhart’s 

four factor model the Momentum factor is statistically significant, indicating that the 

returns of those portfolios can be partly explained by that specific risk factor. This pattern 

was neither as clear nor as strong as the ESG-E/P combination. 

Table 14 Factor Loadings of Quintile Portfolios formed on the ESG score-B/P 
combination – Carhart four factor model  
MKT.RF indicates the market factor, SMB indicates the size factor, HML indicates the value factor, MOM 
indicates the momentum factor and constant indicates the alpha value. R2 and adjusted R2 values. June 2002 
-December 2017, 187 months. *** 1 % significance, ** 5 % significance and * 10 % significance. 

  
ESG Score- B/P combination 

Q1 Q2 Q3 Q4 Q5 

MKT.RF 

1.085*** 1.073*** 1.072*** 1.058*** 1.011*** 

t = 19.575 t = 27.714 t = 23.598 t = 19.480 t = 23.105 
      

SMB 

0.108 0.052 0.170** 0.122 0.248*** 

t = 1.145 t = 0.664 t = 2.500 t = 1.500 t = 3.082 

      

HML 

0.402*** 0.222*** 0.204*** 0.116 -0.160** 

t = 4.870 t = 3.365 t = 2.877 t = 1.506 t = -2.389 
      

MOM 

-0.116** -0.045 -0.082* -0.007 -0.047 

t = -2.443 t = -1.068 t = -1.700 t = -0.156 t = -1.380 

      

Constant 

0.161 -0.022 0.025 0.044 0.079 

t = 1.297 t = -0.223 t = 0.225 t = 0.370 t = 0.644 

      

R2 0.845 0.856 0.862 0.824 0.827 

Adjusted R2 0.842 0.853 0.859 0.82 0.823 

 

To summarize, although factor loadings are considered a secondary source of 

information and are neglected in many academic studies, they still possess high 

explanatory power and can help in the interpretation of the findings. They are very often 

the key in illustrating the underlying drivers of performance for the portfolios. In this 

study, factor loadings revealed key information about the common characteristics of 

both ESG portfolios and ESG-Value combination portfolios. When analyzing the 

loadings of the ESG portfolios it became clear that highly rated ESG companies are also 

larger companies than their poorly rated peers. The findings followed a linear pattern 

with Q1 portfolios having the smallest sensitivity on the SMB factor and Q5 portfolios 
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having the largest sensitivity. Therefore, one can conclude that there is a clear correlation 

between ESG ratings and firm size within the S&P 500. The second pattern that emerged 

from the factor loadings reveals that when ESG investors incorporate Value Investing 

principles in their portfolio formation procedure, they experience an alteration of their 

risk exposure. The ESG-E/P combination presented a clear pattern on the Investment 

factor while a weaker pattern was observed in the combination of ESG-B/P portfolios 

where the Momentum factor seems to explain part of the returns.     
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7 DISCUSSION 

 

As discussed in the previous chapter, the key findings of this study can be summarised 

in the following four themes: 

1) The highly rated ESG quintile portfolios Q1 and Q2 do not suffer in performance 

when compared to their poorly rated peer portfolios or the market. 

2) A clear linear positive relationship exists between high ESG ratings and company 

market capitalization in the S&P 500. Portfolios of highly rated ESG companies 

consist of larger firms. 

3) It is inconclusive whether ESG investors can benefit from incorporating Value 

investing principles in their portfolio selection procedure. The results suggest 

that when ESG portfolios are double sorted on value ratios, ESG investors can 

expect a slight improvement in their investment performance. The findings, 

however, are statistically weak in all cases. In the sample of this study, E/P was 

the most effective value ratio in slightly enhancing ESG investor returns. 

4) By implementing Value Investing Principles, ESG investors clearly alter their 

exposure to risk factors. The clearest pattern is observed when ESG is combined 

with the E/P ratio.  

In this chapter, the key findings highlighted above are further discussed. Plausible 

reasons as well as relevant theories explaining the results are analysed. Furthermore, a 

critical review of the underlying logic driving the findings is presented. Finally, the 

results are compared to previous empirical findings on the field. 

 

7.1 Performance of highly rated ESG portfolios 

Starting with the theoretical background of the topic, researchers and practitioners over 

the years have presented many arguments supporting both the potential outperformance 

and underperformance of highly rated ESG companies. The results of this thesis, 

however, suggest that highly rated ESG portfolios perform in line with the market. These 

findings should not be surprising. As discussed in the introduction of the paper, when 

the popularity of an investment strategy increases, its excess returns tend to disappear. 
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This has been a common phenomenon observed in the financial markets with many 

different “market anomalies” vanishing over the years. According to past literature, early 

ESG investors in the 1990s could “do good” while also enjoying excess returns from their 

investments (Kempf and Osthoff, 2007; Statman and Glushkov, 2009). However, the 

findings of more recent studies (Halbritter and Dorfleitner, 2015) as well as the results 

of this thesis seem to question the existence of an ESG premium.  

Nevertheless, potential outperformance of ESG investing in the future should not be 

ruled out. By analysing previous literature and empirical findings, two theories stand out 

as the most probable explanations for potential outperformance of highly rated ESG 

portfolios. The first has to do with risk management (Van Duuren, Plantinga and 

Scholtens, 2016). ESG ratings and information are widely used by fund managers for red 

flagging and managing risk (Van Duuren et. al., 2016). Highly rated ESG companies may 

potentially be more aware and better positioned towards operational as well as 

systematic risks (Albuquerque, Koskinen and Zhang, 2019). Thus, highly rated ESG 

firms may outperform their peers due to significantly lower capital constraints (Cheng, 

Ioannou, Serafeim, 2014) and the ability to manage operational and systematic risk more 

efficiently (Albuquerque et. al., 2019).  

The second theory that could potentially explain the outperformance of highly rated ESG 

firms is related to the theory that a clear correlation exists between firm size and ESG 

scores (Drempetic, Klein and Zwergel, 2019).  More specifically that larger firms have 

higher Thomson Reuters ESG Scores (Drempetic et. al., 2019). This theory is based on 

the notion that ESG reporting costs are relatively fixed. In that case, and everything else 

being equal, larger firms have the ability to distribute more funds to ESG reporting, 

resulting in a better ESG score (Drempetic et. al., 2019).  Therefore, in time periods when 

large companies outperform their smaller sized peers, as in the time period examined in 

this study, highly rated ESG firms can be expected to perform better than their poorly 

rated counterparts. In other words, the slightly higher alpha values observed in this study 

on the highly rated ESG portfolios can potentially be a sub-consequence of the 

outperformance of large cap stocks.   

Moving to the past empirical findings on the field, there are two key factors that should 

be accounted for when comparing the results of this paper to previous research. The ESG 

rating provider and the company sample. As discussed in previous chapters, there are 

many different ESG rating agencies with the scores of different providers “having 

common dimensions, but on aggregate, not converging” (Semenova and Hassel, 2015). 
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This implies that comparing the results of this paper to studies that have used other 

rating agencies besides the one used in this study is of limited efficacy. For example, the 

outperformance of highly rated ESG portfolios observed in the studies of Kempf and 

Osthoff (2007) and Statman and Glushkov (2009) could be a distinct characteristic of 

the MSCI (ex. KLD) ESG scores used in those papers. Nevertheless, regardless of the time 

horizon, company sample and ESG rating provider used, all previous literature agrees on 

the fact that portfolios of highly rated ESG companies do not suffer in returns when 

compared to their poorly rated peer portfolios or the market (Kempf and Osthoff, 2007; 

Statman and Glushkov, 2009; Halbritter and Dorfleitner, 2015). 

The studies that form portfolios on ESG scores are relatively limited. Even more limited 

are the studies that have used Thomson Reuters (ex. ASSET4) ESG scores. Potentially 

the most important Thomson Reuters ESG study is by Halbritter and Dorfleitner (2015). 

In that study, the authors perform an analysis on three different ESG rating providers, 

with one of them being Thomson Reuters. The findings of this thesis are in line with the 

findings of Halbritter and Dorfleitner (2015), who also present insignificant alpha values 

for their highly rated ESG portfolios when using Carhart’s four factor model (Halbritter 

and Dorfleitner, 2015). Despite the fact that the key findings of this thesis are similar to 

those of Halbritter and Dorfleitner (2015), the comparability between the two studies is 

limited. In their study Halbritter and Dorfleitner use a sample of 1170 companies, which 

is not limited in U.S. firms. Additionally, they use a very short time period of only 9 years, 

from 2002 to 2011. Finally, the portfolio formation procedure that they follow is different 

from the one applied in this study. Only two long/short portfolios are formed following 

the best-in-class approach. Even though the authors state that all robustness tests are 

applied in their paper, the short time period used in their study raises questions 

regarding the efficacy of an asset pricing model in such a limited time horizon. 

 

7.2 Size and ESG scores 

By analysing the factor loadings of the ESG portfolios, a clear linear pattern was revealed 

between firm size and ESG scores even among S&P 500 companies. It appears that larger 

firms, have higher ESG scores. Considering the previous findings on the field, and the 

clear relationship between size and ESG Scores (Drempetic et. al., 2019), one of the 

motivations of the author in choosing to study only S&P 500 companies was to partly 

control for the size effect on ESG scores. The results, however, show that even inside the 
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S&P 500, where the company size differences are expected to be smaller, firm size seems 

to play a key role in explaining the ESG score of a firm. Thus, the findings on this paper 

add to a growing literature stream suggesting that larger firms have higher ESG Scores. 

In turn, this adds to the theory that suggests that everything else being equal, a larger 

firm will have more funds to distribute to ESG reporting, considering that the reporting 

costs are relatively fixed. Therefore, indicating that larger investments on ESG reporting 

should have a positive effect on the ESG score of a company (Drempetic et. al., 2019). 

Besides the findings of Drempetic et. al., (2019), this study also supports the results of 

Halbritter and Dorfleitner (2015) who also find that highly rated ESG portfolios have a 

smaller factor loading on the SMB factor when forming portfolios on the Thomson 

Reuters ESG scores. The factor loading for the highly rated ESG portfolio in their study 

is negative and statistically significant implying that the firms in the portfolio are large 

compared to a positive and statistically significant factor loading for the poorly rated ESG 

portfolio. However, besides Halbritter and Dorfleitner (2015) and Drempetic, Klein and 

Zwergel (2019), a clear relationship between size and ESG scores has not been reported 

by other academics using ESG scores by other rating agencies (e.g. MSCI or Bloomberg). 

This could imply that the relationship between size and ESG scores exists and is unique 

only to the Thomson Reuters Dataset. Finally, apart from size, previous literature has 

noted that highly rated ESG stocks tend to be more growth than value oriented when 

using MSCI (ex. KLD) ESG ratings (Kempf and Osthoff, 2007). In this study or any other 

study using Thomson Reuters ESG scores a clear pattern on the value factor, HML, has 

not been observed.  

 

7.3 Performance of ESG-Value Portfolios 

To the best of the authors knowledge, this is the first study to combine ESG with Value 

Investing. Inspired by the seminal paper of Joseph D. Piotroski (2000) “Value Investing: 

The Use of Historical Financial Statement Information to Separate Winners from 

Losers”, a double sorting portfolio formation technique, utilizing Value Investment 

principles, is used in an attempt to find a strategy that can potentially enhance the 

returns of ESG investors. Value investing was chosen since it is based on one of the most 

studied and extensively tested market anomalies (Fama and French, 1992). Literature 

suggests that investors can potentially outperform conventional indices by following a 

simple value investment strategy (Basu, 1977)    
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Past literature has shown that by incorporating a second investment layer, a specific 

group of investors can potentially enhance their returns. For example, Piotroski (2000) 

shows that investors following a simple mechanical Value Investing strategy, can greatly 

enhance their returns by adding a quality dimension, the F-Score, to their investment 

procedure. Apart from academics, practitioners have also used similar investment 

strategies. Greenblatt has shown that by using a simple investment formula, “The Magic 

Formula” value investors can substantially improve their returns. 

In this study, three different value metrics were used in order to test their effect on ESG 

investing. By taking a holistic approach and examining the results from all the empirical 

methods used in this paper – both the Sharpe ratios as well as the four different asset 

pricing models applied- one can observe that the results are inconclusive. It appears 

however, that ESG investors can slightly benefit from the incorporation of Value 

Investing Principles in their portfolio selection procedure with the results being 

statistically weak though in all cases. The results from the asset pricing models show a 

slight increase in the alpha obtained through the combined strategy, with Carhart’s four 

factor model, the main asset pricing model of this study, highlighting E/P as the most 

effective value ratio. A similar pattern arises when looking at the results from the Sharpe 

Ratios.  

It is important to notice here that the findings supporting the enhanced performance of 

the combined portfolios are weak. One could argue that the findings of this thesis are 

more of a stimulus for future research than actual evidence of any improvement in the 

performance of ESG investors. One should remember that important factors such as the 

ESG data provider, the time period under review as well as the chosen sample can have 

a significant effect on the alpha values presented in this thesis. In other words, an ESG-

Value strategy could have provided abnormal returns – either positive or negative- in 

case changes would have been applied to any of the aforementioned variables. Regardless 

of any parameter alterations, a longer time period could give a more definitive answer to 

the question of whether ESG investors can actually benefit from the incorporation of 

Value Investing Principles in their portfolio.  

Finally, an interesting finding presented in this paper is that despite the fact that growth 

stocks outperformed value in many single years during the examined time period, value 

still seems to slightly enhance the returns of ESG investors. Again, further research is 

needed on a longer time horizon in order to uncover whether other investments 

strategies such as Growth, Quality or Momentum Investing could have an even more 
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positive effect on the returns of ESG investors. A question however that should be 

addressed when testing different strategies is how much of the “doing good” part would 

ESG investors have to give up when including an additional strategy in their portfolio 

selection procedure.  

 

7.4 Aggressive Investment Policy and the CMA factor 

This is the first ESG study which uses the Fama and French five factor model to test the 

performance of portfolios created on the Thomson Reuters ESG scores. The addition of 

two more factors enhances the ability of the researcher to understand the underlying 

drivers of returns as well as the risk exposure of the portfolios. Additionally, the use of 

four different asset pricing models in this study allowed for comparison of the alpha 

values in multiple dimensions.  

Even though combining ESG with Value Investing does not provide ESG investors with 

a strong improvement in their portfolio performance, it alters their exposure to risk 

factors. More specifically, in the ESG-E/P combination, which provides ESG investors 

with the largest benefit, a clear pattern can be observed on the Investment factor. The 

findings show that on portfolios Q1 and Q2 the investment factor is statistically 

significant with a large negative value. In other words, portfolios Q1 and Q2 consist of 

firms that are investing aggressively. The observed pattern was very clear with the 

investment factor being statistically significant, with large negative values, only on the 

highly rated portfolios. 

These results seem to be driven mainly from the aggressive investment policy of value 

companies. By analysing the factor loadings of the portfolios Q1 and Q2 formed solely on 

the ESG score and solely on the E/P ratio, one can observe that the highly rated ESG 

companies are not particularly aggressive investors. The results from portfolios Q1 and 

Q2 formed solely on the E/P ratio, however, reveal that value companies are very 

aggressive investors with large negative factor loadings which are statistically significant 

at the 1% level. 

One can only speculate whether the slight improvement that ESG investors experience 

when incorporating the E/P ratio in their portfolio formation procedure is somehow 

related to the investment policy of those firms. Past literature has suggested that it is 

hard to distinguish between reported and actual ESG performance (Hummel and Shilck, 
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2016), therefore conclusions can’t be drawn on whether the CMA factor and the 

investment profile of a company are related to actual investments in ESG. Another way 

to approach this question is to consider the topic in reverse. A relevant question to ask 

would then be - can the so called “stronger risk management” of highly rated ESG 

companies enhance the Value Premium? If yes, is this result applicable only to 

companies that are investing aggressively? The only definitive answer for these questions 

is that further research is needed in order to shed light on the matter. 

To summarize, the use of the Fama and French five factor model is very insightful in this 

study since it allows for a more meaningful interpretation of the results. In a recent 

paper, Fama and French (2018) introduced a six factor model which is an extension of 

the five factor model with the addition of the Momentum factor. This study utilises 

Carhart’s four factor model separately, therefore the use of the six factor model was not 

deemed necessary since all the factors used in the six factor model are tested in this 

paper. The addition of a new factor often changes the way factors interact with each other 

and in many cases might cause one of the original factors to become redundant (Fama 

and French, 2015). Additionally, as the evidence suggests the correlation between 

momentum and the profitability and investment factors is low therefore the six factor 

model should not offer any results different to the ones discussed in this study (Fama 

French, 2018). Future research on the field however might benefit from the use of new 

factor models which could allow for a more meaningful interpretation of results. As 

mentioned previously, it would be of great interest to study how other popular 

investment strategies such as Momentum, Growth and Quality interact with ESG 

investing and test whether similar patterns arise in the factor loadings of the highly rated 

ESG portfolios.  
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8 CONCLUSION 

ESG investing has been rapidly gaining in popularity among investors and is one of the 

fastest growing investment strategies (KPMG, 2019). Investors can nowadays easily 

implement ESG integration in their investment decisions and processes, with multiple 

options being available. Investors can choose from ESG Funds, ETFs or use ESG scores 

when picking stocks. This surge in demand towards ESG investing has also attracted the 

interest of academic researchers. The literature stream in the field, however, is still in its 

early stages of development with several topics in “desperate need” of further research.  

This paper adds to this slowly growing literature stream with a twofold contribution. 

First, by examining the performance of S&P 500 stock portfolios based on the Thomson 

Reuters ESG Scores. Second, by testing whether the performance of ESG investors can 

be enhanced by adding Value Investing Principles. Regarding the first research question, 

academic research has shown that portfolios formed on companies with high ESG scores 

have matched and, in some cases, outperformed conventional market indices (e.g. Kempf 

and Osthoff, 2007, Statman and Glushkov, 2009; Halbritter and Dorfleitner, 2015). The 

results of this paper confirm the previous findings by showing that highly rated ESG 

portfolios of S&P 500 companies, formed on Thomson Reuters ESG scores, do not suffer 

in returns compared to their poorly rated peers or the market. This thesis provides the 

longest time horizon, to date, on research conducted with the Thomson Reuters ESG 

scores. Moreover, it is the only paper on Thomson Reuters ESG scores to form quintile 

portfolios for each individual ESG sub-score. It is also one of the first studies on ESG 

scores to implement four different asset pricing models in its econometric framework, 

including the Fama and French five factor model. 

Taking into consideration the previous findings on the field, and the existence of a clear 

relationship between firm size and ESG Scores (Drempetic et. al., 2019), this paper 

attempted to partly control for the size effect by forming portfolios only on constituents 

of the S&P 500. The results of the study, however, show that even inside the S&P 500, 

where differences between company size are expected to be smaller, firm size seems to 

play a key role in explaining the ESG score of a firm. Therefore, the findings of this paper 

add to the growing literature stream which suggests that larger firms have higher ESG 

Scores.  

The real novelty of this thesis lies on the second research question. This is the first paper 

which attempts to enhance the returns of ESG investors by applying Value Investing 
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principles in their portfolio selection procedure. Inspired by Piotroski’s (2000) seminal 

paper, this study follows a similar methodology of double sorting firms on two variables, 

ESG scores and three individual Value metrics. The results of this paper, however, do not 

provide a conclusive answer on whether ESG investors can benefit from incorporating 

Value investing principles in their portfolio selection procedure. The findings suggest 

that ESG investors can expect a slight improvement in their investment performance 

when ESG portfolios are double sorted on value ratios, with the results, though, being 

statistically weak. In the sample of this study, E/P was the most effective value metric in 

slightly enhancing ESG investors’ returns. Contrary to the weak evidence on 

performance improvement, the use of the Fama and French five factor model reveals that 

there is a clear alteration on the risk factors that ESG investors are exposed to when 

implementing Value Investing principles in their portfolio formation. The clearest 

pattern is observed in the profitability factor when ESG is combined with the E/P ratio.   

As a final note, the findings presented in this paper call for further research on two main 

topics. First, studies analysing the performance of portfolios formed on ESG scores, of 

any rating agency, could benefit from the use of new asset pricing models. As shown in 

this thesis, asset pricing models with more factors can help researchers better 

understand the underlying drivers of performance and identify commonalities in highly 

rated ESG stock portfolios. Second, the promising evidence from the double sorted ESG-

Value portfolios invites future research on how other popular investment styles could 

affect the returns of ESG investors. Research on combining Growth, Momentum and 

Quality with ESG investing could be of great interest.                    
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APPENDIX 1 DESCRIPTIVE STATISTICS OF ESG SUB-SCORES 

Table 15 – 1 Descriptive Statistics for the quintile portfolios of the Environmental Pillar  
Average monthly returns in excess of the risk free rate, standard deviation, median, minimum and maximum 
values for equally-weighted quintile portfolios formed on the ESG sub-scores of the Environmental Pillar. 
June 2002-December 2017, 187 months. 

  Mean St. Dev. Min Median Max 

Resource use score           

Q1 0.885 4.826 -19.416 1.467 14.760 

Q2 0.785 5.151 -21.069 1.194 17.904 

Q3 0.889 4.967 -20.775 1.380 16.631 

Q4 0.702 5.632 -24.041 1.217 20.560 

Q5 0.816 5.560 -21.672 0.896 16.700 

Emissions score           

Q1 0.865 4.944 -20.983 1.570 15.438 

Q2 0.879 5.098 -20.297 1.231 16.543 

Q3 0.77 5.108 -19.755 1.221 19.084 

Q4 0.767 5.454 -18.920 1.148 17.321 

Q5 0.803 5.482 -22.332 1.170 17.459 

Environmental Innovation score           

Q1 0.726 5.005 -19.856 1.077 17.118 

Q2 0.944 4.971 -18.940 1.182 17.289 

Q3 0.954 5.594 -21.973 1.332 15.583 

Q4 0.715 5.658 -21.963 0.992 20.265 

Q5 0.720 5.129 -19.458 1.118 15.625 
 

Table 16 – 1 Descriptive Statistics for the quintile portfolios of the Governance Pillar  
Average monthly returns in excess of the risk free rate, standard deviation, median, minimum and maximum 
values for equally-weighted quintile portfolios formed on the ESG sub-scores of the Governance Pillar. June 
2002-December 2017, 187 months. 

  Mean St. Dev. Min Median Max 

Management score           

Q1 0.765 4.956 -20.231 1.262 15.497 

Q2 0.857 5.038 -18.884 1.372 16.835 

Q3 0.819 5.298 -20.139 1.483 18.168 

Q4 0.899 5.334 -21.341 1.383 18.473 

Q5 0.738 5.322 -21.626 1.136 16.815 
Shareholders score           

Q1 0.832 5.080 -20.779 1.201 16.093 

Q2 0.813 5.031 -18.682 1.404 17.137 

Q3 0.837 5.196 -19.163 1.324 20.579 

Q4 0.816 5.376 -22.047 1.135 16.255 

Q5 0.782 5.264 -21.406 1.000 17.399 
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Table 17 – 1 Descriptive Statistics for the quintile portfolios of the Social Pillar  
Average monthly returns in excess of the risk free rate, standard deviation, median, minimum and maximum 
values for equally-weighted quintile portfolios formed on the ESG sub-scores of the Social Pillar. June 2002-
December 2017, 187 months. 

  Mean St. Dev. Min Median Max 

Workforce score           

Q1 0.883 4.836 -18.565 1.283 15.324 

Q2 0.809 5.131 -20.926 1.181 14.908 

Q3 0.783 5.057 -20.380 1.112 19.634 

Q4 0.790 5.298 -20.985 1.315 18.367 

Q5 0.813 5.626 -23.052 1.159 18.175 

Human Rights score           

Q1 0.820 5.049 -21.026 1.105 18.315 

Q2 0.822 5.334 -21.972 1.285 18.184 

Q3 0.839 5.582 -22.951 1.418 18.649 

Q4 0.791 5.615 -20.220 1.376 18.484 

Q5 0.803 4.794 -17.506 1.094 12.912 

Community score           

Q1 0.797 5.077 -20.844 1.266 16.706 

Q2 0.839 5.093 -19.331 1.214 17.442 

Q3 0.878 5.126 -20.415 1.216 17.228 

Q4 0.768 5.281 -21.528 1.239 16.234 

Q5 0.792 5.393 -20.955 1.166 18.234 

Product responsibility 
Score           

Q1 0.748 4.645 -18.976 1.023 14.913 

Q2 0.833 5.488 -22.602 1.598 19.139 

Q3 0.745 5.571 -20.194 0.952 19.043 

Q4 0.958 5.078 -17.976 1.536 15.841 

Q5 0.814 5.341 -22.098 1.115 16.852 

 

 

Strategy score           

Q1 0.815 4.468 -18.067 1.323 13.858 

Q2 0.837 5.241 -20.623 1.109 17.804 

Q3 0.836 5.463 -21.999 1.296 19.281 

Q4 0.659 5.451 -22.001 1.008 18.344 

Q5 0.885 5.275 -19.186 1.240 16.713 
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APPENDIX 2 DESCRIPTIVE STATISTICS OF ESG-VALUE 
PORTFOLIOS 

Table 18 - 2 Descriptive Statistics for the quintile portfolios of the ESG combined Score 
combinations 
Average monthly returns in excess of the risk free rate, standard deviation, median, minimum and maximum 
values for equally-weighted quintile portfolios formed on the ESG Combined Score-Value/Growth 
combinations. June 2002-December 2017, 187 months. 

  Mean St. Dev. Min Median Max 

ESG Combined Score - E/P           

Q1 0.879 5.714 -22.961 1.387 19.272 

Q2 0.920 4.957 -18.424 1.210 16.899 

Q3 0.854 4.991 -21.678 1.058 17.879 

Q4 0.804 4.815 -16.723 0.932 14.468 

Q5 0.675 5.542 -21.923 1.084 16.951 

ESG Combined Score - B/P           

Q1 0.830 5.707 -22.484 1.206 16.833 

Q2 0.940 5.629 -23.742 1.496 20.122 

Q3 0.753 4.936 -19.195 1.095 16.846 

Q4 0.748 4.762 -17.805 0.857 17.667 

Q5 0.860 4.959 -18.224 1.016 14.301 

ESG Combined Score - CF/P           

Q1 0.882 5.636 -22.719 1.563 18.359 

Q2 0.926 5.237 -22.298 1.565 18.099 

Q3 0.788 5.038 -18.415 1.055 18.762 

Q4 0.816 4.691 -17.85 1.139 13.193 

Q5 0.725 5.403 -20.436 1.251 17.122 
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Table 19 – 2 Descriptive Statistics for the quintile portfolios of the ESG Controversies Score 
combinations 
Average monthly returns in excess of the risk free rate, standard deviation, median, minimum and maximum 
values for equally-weighted quintile portfolios formed on the ESG Combined Controversies Score-
Value/Growth combinations. June 2002-December 2017, 187 months. 

  Mean St. Dev. Min Median Max 

ESG Controversies Score - E/P           

Q1 0.835 5.240 -21.454 1.141 18.331 

Q2 0.787 4.756 -18.486 1.035 15.370 

Q3 0.818 5.315 -21.014 1.323 17.486 

Q4 0.797 5.146 -19.306 1.196 16.631 

Q5 0.910 5.621 -21.417 1.407 17.853 

ESG Controversies Score - B/P           

Q1 0.755 5.863 -24.301 1.271 18.310 

Q2 0.851 5.438 -20.793 1.176 20.141 

Q3 0.818 5.115 -20.251 1.308 16.421 

Q4 0.852 4.942 -18.959 1.360 15.732 

Q5 0.851 4.673 -17.775 1.025 15.247 

ESG Controversies Score - CF/P           

Q1 0.803 5.532 -21.521 1.237 17.056 

Q2 0.928 5.349 -21.113 1.223 18.653 

Q3 0.752 5.286 -21.025 1.428 19.170 

Q4 0.867 4.873 -18.315 1.288 15.791 

Q5 0.777 4.944 -19.615 1.436 14.505 

 

 


