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ABSTRACT 

This paper quantitatively investigates whether non-financial aspects, such as Environmental, Social 

and Governance (ESG) have an influence on firm performance. More specifically, the study explores 

whether ESG performance can add any explanatory value to Annual Stock Returns and if such per-

formance is related to the Net Income and Return on Assets of the firm. The study is conducted on 

423 U.S listed firms in the time period 2010-2018. Moreover, multiple linear regression models have 

been applied to assess the relationship, applying four different ESG scores (ESG, ENV, SOC, GOV) 

and their respective score development, of the 3807 observation in the sample. The findings deducted 

from the empirical analysis, concludes that ESG factors, notably the Environmental score, is nega-

tively associated with stock market returns in the sample. Conversely however, the Environmental 

performance positively influences the Net Income and ROA in the sample. Social and Governance 

factors are however found to be negatively associated with Net Income, whilst no statistical inferences 

could be concluded on the remaining score variables and ROA. The findings add value to the existing 

literature in the field by exploring additional dimensions of ESG. Moreover, the results can be useful 

in terms of corporate strategy and investments within the field of sustainability.  
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1. Introduction 

The social responsibility of a corporation and the idea of “doing business while doing good” is not a 

novel concept and has during the past decade received an increasing amount of attention, both from 

practitioners and academics (Fulton et al, 2012). The notion of corporate social responsibility is no 

longer just a concept, but rather developed into a requirement from consumers (Landrum, 2017). 

Likewise, institutional investors, such as pension funds, have been advised by (among others), the 

United Nation’s Global Compact, to consider socially responsible investments more rigorously 

(OECD, 2007). Some argue that the recent recognition of social and environmental aspects, is a result 

of a culmination of factors, such as climate change, institutional governance and social attitudes. The 

social aspects are also considered to become a significant influence on financial assets, as well as the 

risk and return of investments in the near future, if not already. (Hastings, 2019) More concretely, as 

of 2018, sustainable investments reached USD 30 trillion globally. While, assets in the United States 

increased from USD 9 to 12 trillion in the time period between 2016 and 2018. (GSIA, 2018) The 

demand for sustainable investment practices and the quantification of such, have been a prominent 

driver of the evolvement in Environmental, Social and Governance (ESG) ratings. The ratings have 

since become an influential tool for the investor, further pressuring companies to enhance their ESG 

performance.    

  

In light of the development of ESG sentiment, it is arguably expected that firms performing better in 

ESG metrics will attract more investments, fuelling stock prices. Especially, since investors previously 

have been known to act irrationally and be influenced by their emotions and the media (Shiller, 2000). 

The soaring integration of ESG metrics into both investment as well as corporate practices therefore 

raises the question, whether socially responsible activities actually create underlying corporate financial 

value, or if stock prices can be boosted ‘artificially’, by improving the ESG score. The relationship 

between social responsibility and firm performance has been debated by many and perhaps more 

prominently - Freeman’s (1984) Stakeholder theory suggests that enhanced ESG focus has a positive 

influence on firm performance, whilst Friedman’s (1970) Shareholder theory suggests the opposite. The 

mixed findings presented by previous studies within the field, furthermore, suggests that additional 

research is necessary to conclude whether it is possible to do business while doing good.  
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Even though the recent trend shows that businesses and investors have become more inclined to 

engage in socially responsible activities, there are still incidents demonstrating that some firms are 

willing to sacrifice ‘doing good’ for ‘doing business’. To illustrate, Volkswagen sold diesel cars mar-

keted as low emission vehicles, which in 2015 were revealed to be the opposite. The 2015 emission 

scandal has since become known to be one of the primary examples of ‘green washing’ (Jung & Sha-

ron, 2019). Despite the magnitude and severe impact of the emission scandal, Volkswagen managed 

to become the world’s largest auto manufacturer two years later (Jung & Sharon, 2019). This ultimately 

questions how important sustainability in fact is to stakeholders in large. 

 

In order to further investigate this topic and if ‘doing business while doing good’ is possible, this study 

will analyse the effects of Environmental, Social and Governance factors on corporate financial per-

formance. The study will therefore firstly, look into whether ESG performance can enhance stock 

returns, potentially as a result of the investor sentiment towards ESG and the possible value creation 

of such. Secondly, the study will investigate whether the ESG performance contribute to operational 

performance. Which in turn might add explanatory power to investor behaviour and the impact of 

ESG in broad. In order to unfold the potential effect of the disaggregated Environmental, Social and 

Governance scores, the sub-components will be examined in a combined and disaggregated fashion.  

 

1.2 Objective of the Paper 

The objective of this paper is to investigate whether engaging in Environmental, Social and Govern-

ance enhancing practices lead to better firm performance. More specifically, the goal is to assess 

whether ESG performance lead to higher stock market returns and improved firm profitability in the 

United States, in the time period between 2010-2018. In this regard, the aim is to firstly uncover 

whether ESG adds any additional value to investors, beyond what is already known to influence a 

stock’s return. Moreover, the ambition is to derive whether ESG practices can be value creating, and 

as such strategically beneficial to a corporation. 

 

The study is primarily directed towards investors, executives and managers, attributable to the fact  

that 1) it will aid in the understanding of how ESG can become a valuable (or invaluable) factor in the 

investment portfolio, 2) the findings can have important implications in regards to the integration of 
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ESG practices into corporate strategy, due to the potential benefits and costs related to ESG perfor-

mance, and 3) the outcomes of the study may prove useful to the development of incentive pro-

grammes, when based on stock as well as earnings performance.  

 

The study will add to the existing literature in the field of Finance and particularly to ESG and firm 

performance. This paper will in large, also be adding to the field of sustainability and how it is increas-

ingly becoming more integrated into the business literature and practice. 

 

1.3 Research Question 

The study aims to answer the following research questions using statistical analysis, investigating pub-

lic firms, listed in the United States, in the time period from 2010 to 2018. In order to answer the main 

research question of the study, two underlying sub-questions have been outlined below. The sub-

questions will furthermore act as the basis for analysis and the developed hypotheses in the study.   

 

The Research Question: 

 

Sub-Question 1: Does Environmental, Social and Governance factors contribute to higher 

stock returns in the market? 

The aim of this sub-question is to investigate whether investors value firms with better ESG perfor-

mance and as a result, contributing to the increase of the annual returns of the stock. Taking an outset 

in Fama and French’s well acknowledged three-factor model (1992), designed to describe stock re-

turns, the sub-question specifically aims to investigate whether Environmental, Social and Governance 

scores can add to existing theory in explaining excess returns in the market. Incorporating the model 

factors into the analysis of this study, will add to the existing literature and aid in explaining if ESG 

factors can contribute to stock returns, excess of what is already found to impact a stock’s price move-

ments. To further analyse the investor sentiment towards ESG performance and potentially uncover 

Has Environmental, Social and Governance practices contributed to enhanced Corporate Financial Performance 

in U.S Listed Firms during the period 2010 to 2018? 
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the signalling effect related to the improvement (or deterioration) of firms’ ESG score, the sub-ques-

tion further aims to explore the effect that score changes may have on stock market returns.  

  

Sub-Question 2: Are firms with higher Environmental, Social and Governance scores more 

Profitable? 

The second sub-question of this research paper aims to unfold whether improved ESG performance 

can influence firm profitability. More specifically, the purpose of the outlined sub-question is twofold. 

Firstly, investigating the influence of ESG on profitability is an important aspect in relation to sub-

question 1, defined in the previous section. Stock prices are in general, argued to be positively linked 

to firm profitability (Ball & Brown, 1968). Therefore, when analysing the influence of ESG on stock 

performance, it becomes essential to also examine the underlying value creation of ESG, to determine 

if ‘doing good’ fuels stock prices through value creation, or if prices are an artificial reflection of 

general behavioural economics and investor sentiment. Secondly, sub-question 2 adds to the existing 

literature in the field by exploring whether ESG performance can enhance firm profitability, and as 

such be an important addition to firm strategy. Moreover, by studying the change of the ESG score, 

the analysis aims to uncover the potential costs associated with ESG performance, that historically 

has been a central point of discussion. 

 

Lastly, in order to answer the two outlined sub-questions and as such the overarching research ques-

tion posed in this study, the paper aims to uncover the individual influence of the Environmental, 

Social and Governance pillars. Therefore, in contrast to much previous literature, the separate scores 

as well as the combined ESG scores will be studied in detail. Doing so, will allow the study to further 

reveal whether any of the disaggregated scores are of particular importance to the investor, and as 

such, the stock market return. Similarly, such effects will be studied in relation to firm profitability, 

especially important, since the three pillars may have diverging influence on performance and corpo-

rations in general.   

 

 

 



   
 

 5 

1.4 Research Design 

The philosophical aspect of this research paper is in line with the philosophy of post-positivism. Within 

the paradigm of ontology of post-positivism, the critical realism assumes that reality exists, although the 

observation can be fallible and that theory in fact can be reversible (Guba & Lincoln, 1994; Bryman 

& Bell, 2011). In practice, this entails that we imbibe previous studies and findings into our reality, but 

we refrain from seeing them as unchallengeable. Within epistemology, the post-positivism assumes that 

one does not possess characteristics of objectivity. Hence, objectivity can never be completely perfect. 

(Ibid) In agreement with the philosophy of post-positivism, we believe that this study adds to the 

existing field of research, although it is not without complete fallibility, nor is it a perfect representation 

of the absolute truth. We therefore aim to study the impact of ESG on performance in detail, in order 

to potentially uncover the mechanisms that exists between ESG and business society, nevertheless 

remaining critical towards our methodology and results. 

  

In the process of reviewing and incorporating previous literature, we aim to take a systematic review 

approach (Bryman & Bell, 2011). Furthermore, we take a deductive perspective and through the ‘top-

down’ method, the paper explores hypotheses, that are built upon the findings and methods from 

existing literature. (Bryman & Bell, 2011) Additionally, the methodological choice of this study is a 

mono-method, where we employ one technique for data collection and analysis, namely quantitative tech-

niques (Bryman & Bell, 2011; Saunders et al, 2007). The design of the study is cross-sequential, where 

multiple cases are collected and studied during particular period in time, more specifically from 2010 

to 2018. The data collected for the purpose of the quantitative study is gathered from secondary 

sources, predominantly Bloomberg (2020), that was deemed appropriate and reliable within the field 

of research. For the purposes of analysis, statistical methods are adopted, to test the hypotheses that 

were formed through the deductive approach. More specifically, multivariate analysis is used to assess 

the relationship between the output variables and input variables, which will be further elaborated on 

in the Methodological section. (Bryman & Bell, 2011) 

  

Considering the reliability of our study and in essence, whether similar results can be found on other 

occasions and if comparable conclusions can be drawn by other observers – we conclude that the 

study is adequately transparent. Although, not neglecting the fact that the study may be prone to 
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threats of reliability, such as selection bias. (Saunders et al, 2007) Nevertheless, comparing to what 

other researchers have found in the field, we are confident that our findings can be replicated. Lastly, 

concerning the validity, and whether our findings represent the phenomena the study is investigating, 

the research is supported by relevant theory included, such as; academic books, acknowledged theo-

ries, empirical studies as well as other relevant resources. (Saunders et al, 2007; Bryman & Bell, 2011) 

 

1.5 Scope and Delimitation 

The scope and delimitation of the study is formulated to frame the analysis and methodology of the 

research topic. The delimitations of the paper will furthermore aid in the application of our findings, 

ensure relevance and make it applicable to existing literature and the practitioners in the field of ESG 

and firm performance.  

  

The geographical location of the study has been limited to the United States. Analysing the impact of 

ESG on firm performance in the United States only, we limit the study to not account for tax differ-

ences, and tax is therefore assumed to impact firms equally across the sample. Analysing firms in the 

United States, we furthermore account for divergences in regulation that could have influenced our 

findings if including multiple geographical locations. Moreover, the study is delimited to listed firms, 

with a market capitalisation value above USD 2,000 million, on the date of data collection. Hence, 

firms with a market capitalisation value below the outlined threshold, will not be considered in this 

study. Delimiting the study to only include certain firms based on their size, was mainly due to the 

availability of data, especially ESG figures. Similarly, the study will only assess firms’ performance in 

the time period between 2010 and 2018, ensuring the availability of sufficient ESG data in the time 

frame and limiting the influence of the 2008 financial crisis. 

 

When studying firm performance, more specifically the stock market return, we assume that each 

investment is held for a period of one year. We recognise that the delimitation of the investment 

horizon is a generalisation of reality, where investors often are considered to be short or long term, 

holding their investments for less or more than a year. (Brealey, 2011) However, due to simplicity and 

for the sake of comparison with the ESG ratings that are updated on a yearly basis (at minimum), the 
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aforementioned delimitation has been applied. In relation to the investor in general, it is furthermore 

assumed that the investor possesses characteristics of irrationality (Shiller, 2000), justifying the neces-

sity to study the market as well as the accounting performance of the firm. 

 

1.6 Structure of the paper 

The paper will begin with a Theoretical Background that will set the scene, and act as base for the reader, 

to understand the underlying theory behind the analysis. The theoretical section will furthermore be 

divided into two sections: 1) An economic section underpinning important theories and frameworks 

explaining investor behaviour and market movements. Additionally, a few of the theories presented 

in this section will act as a basis for the empirical analysis in this study.  2) A Sustainability section, that 

not only will present the evolvement of Environmental, Social and Governance factors, but addition-

ally outline how ESG may improve market and accounting value. Furthermore, this section will also 

present some of the criticism towards ESG. 

 

The Methodology section will later outline the statistical method applied in this paper, along with varia-

bles and the selected sample, chosen to analyse the research question. In addition to presenting the 

statistical approach, this section will furthermore discuss statistical assumptions and how some of 

them were mitigated. The Results will then present the findings of the statistical analysis and how well 

the models have predicted certain results.  

 

Finally, the Discussion will analyse the findings by applying both previous literature and aforementioned 

theories and frameworks, to assist in explaining the results. Additionally, this section will lead into the 

conclusion of this paper, that will present the reader with a summary of the key findings and answers 

to the earlier outlined research questions.  
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2. Theoretical Background  
In order to conduct an in-depth analysis on ESG factors and firm performance, the theoretical back-

ground of important theories and findings will have to be discussed. For that purpose, the Theoretical 

background is divided into two sections. Firstly, presenting the Economic Theory, considered to be fun-

damental when studying financial performance. Secondly, addressing the topic of Sustainability, con-

centrating on factors in close connection to the research proposition, in order to fully capture the 

essence of ESG. The final goal of addressing the theoretical background, is to provide an insight into 

sustainability and economics before presenting the previous literature within the field of ESG and 

firm performance.  

 

2.2 Economic Theory 

In the following section, a starting point in economic theory will be presented to provide the reader 

with a baseline knowledge into theories that are considered necessary, when conducting the analysis.  

Firstly, Modern Portfolio Theory will be presented in order to explain the fundamental relationship be-

tween risk and return. Additionally, the underlying economic assumptions made, when discussing 

portfolio theory, will be introduced. Secondly, the Efficient Market Hypothesis (EMH) will be presented, 

followed by Behavioural finance and subsequent theories, not only as a contrast to the EMH, but also to 

aid the analysis and discussion of the study. Lastly, and arguably most importantly, the Capital Asset 

Pricing Model and the Fama-French framework will be presented and explained to subsequently, be ap-

plied in the empirical analysis. 

 

General Market Theory 

Academia and investors have historically been interested in how market prices are determined, since 

the intrinsic value has been shown to not completely capture the real value of the asset (Bodie et al, 

2014). 
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With his Modern portfolio theory, Markowitz (1952) was one of the first economists that tried to explain 

how investors ought to act, based on the expected return of their portfolio. Within the modern port-

folio theory, mean-variance theory follows that the weighted average return of the individual securities, 

is the expected return of the portfolio. In addition, it specifies that the variance of the returns is a 

function of the variances and the covariance between the securities, and their weight in the portfolio. 

(Markowitz, 1952) Notably, Markowitz (1952) states two important assumptions, 1) that all investors 

are risk averse, and 2) that the market is frictionless. The first assumption implies that investors desire 

a maximisation of their expected return given a specific variance, or conversely, minimising the vari-

ance given a specific expected return. Hence, investors are considered risk-averse and choose between 

risk (variance) and expected return (mean). The second assumption implies that markets are always 

available and that investors can buy and sell without any restrictions. Additionally, it also assumes that 

no taxes nor any transaction costs exist. Notably this assumption is more ‘unrealistic’ than the first 

assumption. Hence, an investor selects the investment based on the risk-return relationship. There are 

however two types of risks to bear in mind according to Markowitz (1952) - risk that can be diversified 

and risk that cannot. Specifically, diversifiable risk, also referred to as unsystematic risk, can be reduced 

by increasing the number of securities in the portfolio. This type of risk is firm specific and therefore 

only applies to the particular company or industry. The systematic risk however (also called market 

risk), cannot be diversified away and is therefore considered to be unavoidable. The general market 

risk is a factor that incorporates the market fluctuation, that specific firms cannot change, nor diversify 

away, such as commodity prices and political instability. (Petersen et al, 2017) 

 

Markowitz subsequently won the Nobel prize for his findings, which later led to the foundation of 

many more contributions within field. Notably, those from William Sharpe (1966) and John Lintner 

(1965), whose research led to the Capital Asset Pricing Model (CAPM), a widely used model still 

applied today.  

  

The ability to beat the market has long been debated. In 1966, Jack Treynor and Kay Mazay (1966) 

studied the performance of mutual fund managers and concluded, that they were not able to outper-

form the market. Similarly, Sharpe (1966) found that only 11 out of 34 mutual funds actually had 

beaten the market, highlighting the phenomena commonly known as the random walk, which is used 

to explain the unpredictable nature of the market, popularised by Malkiel (1973). Malkiel gave his 
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student a hypothetical stock, of which its closing price each day, was determined by a coin toss. The 

toss implied that the stock price had a 50/50 chance of either going up or down. Malkiel then took 

the recorded price movements to an investor, who determined that Malkiel needed to invest in the 

stock, causing Malkiel to argue that the market was as random as a coin toss.  

  

The inability to outperform is further explored by the Efficient Market Hypothesis (EMH) (Fama, 1970). 

The theory implies that all securities are fair priced in the market, as long as there is perfect infor-

mation. According to Fama (1970), there are three different markets, a perfect, semi, and imperfect 

efficient market. The theory implies that the only solution to achieve higher returns is to take on more 

risk and that abnormal returns or alpha generation are impossible to attain. 

  

The theory is often opposed by investors who argue that the only consistent approach to outperform-

ing, is through solitary investing in value assets. These investors are therefore often referred to as value 

investors or fundamental investors. Perhaps most notably, one of the most prominent investors in the 

world, Warren Buffet is considered a value investor. In addition to Buffet, Benjamin Graham is also 

an advocate of fundamental analysis and in his book, “The Intelligent Investor”, Graham (1949) pop-

ularised the notion of that the market has a mood. More specifically, this means that the market has 

pessimistic days and optimistic days, and if an investor buys on a pessimistic day and sells on an 

optimistic day, he can make a premium. 

  

Behavioural Finance 

While EMH assume rational investors, almost the opposite can be said for behavioural finance, which 

tries to explain the irrationality of human investors. More specifically, behavioural finance tries to 

explain the psychological aspect of which investors make decision in financial markets. Moreover, it 

acts as an alternative theory to describe movements in the market and specifically, to further shed light 

on market anomalies. While behaviour seem to an impact, several theories tries to dissect what factors 

influence investors and drive the stock market. 

  

One of the first insights, often associated with financial behaviour is Mental accounting, a concept first 

introduced in 1999 by Nobel prize winner Richard Thaler. The theory tries to explain that humans 
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value money differently and do not see it as fungible, even though in a purely financial aspect, they 

should. A fungible view of money entails that money will have the same value, regardless of its origin. 

According to Thaler (2011), this is not the case and people therefore make irrational decisions. Thaler 

describes how people make mental accounts, referred to as hedonic framing. Perhaps more relevant to 

this paper is the notion of Sub-accounting, a sub-theory within mental accounting. The theory explains 

that the value and use of money depends on the source of the income and is perhaps what most 

people associate with mental accounting. (Thaler, 2011) Similarly, the notion can be applied to sus-

tainable investing, where investors choose stocks based on their ESG performance, indicating that 

that the investor cares about their source of income.  

 

Another economist, critical to the efficient market hypothesis is Robert Shiller, who in 1981 concluded 

that markets could not be rational, based on the variability he observed in the stock market. Shiller 

(2000) argued that bubbles are a sign of irrationality and over optimism among investors, which leads 

to unfair market prices. The economist described how investors are heavily influenced by media and 

their own emotions, and that few investors actually conduct research before committing to their in-

vestments. Furthermore, Shiller (2000) found out that the cyclicality-adjusted-price-to-earnings ratio 

could conclude whether or not the market was in a bubble or leading towards one. Shiller defined a 

speculative bubble as a “situation in which news of price increases spurs investors’ enthusiasm, which spreads by 

psychological contagion from person to person, in the process amplifying stories that might justify the price increases and 

bringing in a larger and larger class of investors, who, despite doubts about the real value of an investment are drawn to 

it partly through envy of other’s successes and partly through a gambler’s excitement” (Shiller, 2000). This theory, 

known as the irrational exuberance, have since been a highly acknowledged description of the behaviour 

of stock market investors. Later awarded the Nobel prize of economics, Shiller is one of prominent 

economist within behavioural finance. 

 

Perhaps an even more important theory in relation to this research paper, is the theory of signalling. 

Signalling theory was first introduced by Michael Spence (1973) in the field of human resource man-

agement and has lately been adopted into several other economic fields, particularly finance. Specifi-

cally, the theory has been widely adopted into studies of IPOs and dividend policies. Brealey and 

colleagues (1977) for example, applied the concept to explain how companies going public should 
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retain a fraction of the stocks, in order to signal a strong prospective future. The notion stems from 

information asymmetries in the market and when owners, underwriters and issuers reveal information, 

it subsequently acts as a signal to the investors (Allen & Faulhaber, 1989).  Several similar studies have 

been conducted on this subject (Booth & Smith, 1986; Beatty & Ritter, 1986; Gombers, 1996). Sig-

nalling theory has also been studied in relation to dividends. Specifically, according to signalling theory, 

dividends can be applied as a tool to send positive performance signals to the market and its investors 

(Morris, 1987; Suwanna, 2012). Signalling theory can therefore be applied to various scenarios, such 

as ESG announcements.  

 

In order to further elaborate on how profitability affects stock prices, it is necessary to present the 

link between the two. Similarly, to how dividends signal higher future cash flows, it can be assumed 

that profitability is valuable to investors. In fact, the relationship is something that has been statistically 

studies for several decades. Notably, a study on the Latin American market by Berggrun and colleagues 

(2020), found a strong relationship of higher performing portfolios and profitability. Similarly, an ear-

lier study by Craig Nichols and Wahlen (2004) building upon framework from Ball and Brown (1968) 

and Kormendi and Lipe (1987), further strengthens the notion of an existing positive relationship. 

Specifically, Kormendi and Lipe (1987) built upon the nature of existing studies regarding the link 

between earnings and stock returns, by investigating the information signals the company through 

unexpected earnings announcements, sends to the market. In other words, if a firm announces higher 

unexpected earnings, one will see an uptick in stock prices and hence an increase in returns.  

 

Going further back, Ray Ball and Philip Brown, changed the notion of accounting in their famous 

article from 1968. At the time, accounting was viewed as something that lacked value and meaning, 

while Ball and Brown (1968) believed the opposite to be true, due to the simple fact that accounting 

had played a central role in business and finance, for decades. Their study tested if, and how share 

prices changed in relationship to financial statements. Specifically, if annual changes in earnings were 

correlated with annual stock returns. Their results proved the relationship to be positive and for the 

first time, verifying the value of accounting to investors (Ball & Brown, 1968). Additionally, how an-

nual reports, earning announcements and warnings (among other things) were directly associated with 

an alteration in stock prices. While their findings implied that the information content was of high 
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value, the timeliness was not. In fact, their study concluded that roughly 85% of the information was 

already reflected in the market before the announcement and that after two months, the information 

was fully incorporated. Their study has since been replicated in a modern setting, for example Chen 

and Huang (2014) concluded results validating the findings by Ball and Brown (1968). However, the 

Chinese stock market was found to react more strongly to good news than bad news, when compared 

to U.S counterparts. Indicating a difference in investor behaviour, geographically. Moreover, Ball and 

Brown replicated their own study in 2018, expanding their data set to include more firms and various 

geographical markets (initial study had less than 300 firms) subsequently making their sample more 

robust. Unsurprisingly the value of content was still found to be significant, the timeliness of the 

accounting information was found to have decreased, likely due to more efficient information chan-

nels (Ball & Brown, 2019).    

 

The theory behind the change in stock prices as a result of earnings may be explained using the Dis-

counting Cash Flow model, henceforth DCF, which may aid in the explanation of how earnings an-

nouncements moves the stock market. The method gain popularity through the likes of Irving Fischer 

(1930) and John Burr William (1938) after the stock market crash of 1929. The DCF method could 

potentially explained how an unexpected earnings announcement regarding future profitability may 

impact the stock prices and subsequently the firm value. However, the unexpected change must be 

large enough to alter future earnings (Cornell & Landsman, 1989). Beaver and colleagues (1970) also 

discovered that earnings only had an effect on future cash flows as long the changes were considered 

to be permanent. Therefore, the DCF model can aid in explaining how earnings have can influence 

on stock prices. Furthermore, an increase in earnings, signals strength of the financial capacity, en-

hancing the possibility of either a rise in dividends or the introduction of such. Thus, an increase in 

dividend policy by the effect on increase earnings will ultimately lead to a higher valuation (using the 

DCF model).  (Cornell & Landsman, 1989; Beaver et al, 1970; Ball & Brown, 1968, 2018). 

 

To conclude, this section has described and explained some of the underlying fundamentals of market 

behaviour. Starting with theories attempting to explain the movements in the market was elaborated 

on, which is considered necessary when studying market returns in general. Important theories within 

behavioural finance and the value of earnings have been explained to aid the understanding of how 
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ESG can come to influence firm performance. Moreover, the presented assumptions are fundamen-

tally important to the understanding of our analysis and will pave the way for the CAPM and Fama-

French frameworks in the following section. 

 

Capital Asset Pricing Model & the Fama-French Three-Factor Model 

As previously discussed, Markowitz’s (1958) contribution along with those from William Sharpe 

(1966) and John Lintner (1965) led to the development of the Capital Asset Pricing Model (CAPM). 

Today, undoubtedly, CAPM is widely used by practitioners within the financial sector, in various ap-

plications. CAPM in simple terms, describes the relationship between a security’s expected return and 

its risk. More specifically, it demonstrates that the expected return of a security or asset is equal to the 

risk-free rate and a risk premium, measured as the Beta of a security. In mathematical terms, the 

formula becomes (Petersen et al., 2017): 

 

1) E	(R)i	=	Rf+β	"E	(Rm-	Rf# 

 

The denotation E(R)i	 on the left side of the equation is the expected return of security i. While, Rf is 

defined as the risk-free rate, 𝛽 is the beta of security 𝑖, in relation to the market and E	(Rm) is the 

expected return of the market. In detail, the beta (β) is further calculated as: 

 

2) βi= Cov (Ri;Rm)
Var	(Rm)

  

 

Where denotation Cov (Ri;Rm) is the covariance between security 𝑖’s return and the market and the 

Var	(Mr) is the variance of the market returns. The beta is a measurement of the security’s volatility 

of returns, or in other words, it measures the securities sensitivity to the market, i.e. its risk. To illus-

trate, if a firm’s beta is 1.0, it means that the stocks moves in perfect correlation with the market. In 

contrast however, if the Beta is –1.0, the stock or security would be perfectly negatively correlated 

with market and move in the exact opposite direction. (Petersen et al., 2017)  
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Furthermore, the risk premium is defined as the market return minus the return of a risk-free asset. 

(Petersen et al., 2017) Alternatively, the formula can be described as: 

 

3) E	(Ri)	=	Rf	+	β	(Mp) 

 

The market risk premium simply describes the return that is made in the market, above the risk-free 

rate, which furthermore is a representation of that investors require a higher rate of return for investing 

in riskier assets. Typically, a 10-year treasury bill is used as a proxy for the risk-free rate, due to its 

availability and highly liquid nature (Petersen et al., 2017). Ideally, it should represent the country’s 

specific rate and match the maturity of the investment’s time horizon. Moreover, the relationship 

between the risk and expected return can be visualised using the Security market line (SML), which 

illustrates that assets with higher risk will have a higher expected return, or in other words a higher 

rate of required return. (Petersen et al., 2017).  

  

In the 90’s, Eugene Fama and Kenneth French discovered that by expanding the CAPM model by 

including more variables, a larger percentage of the return in the market could be explained. In fact, 

the explanatory power increased from c. 70% to above 90% (Fama & French, 1992).  In addition to 

the CAPM formula, Fama and French (1992) added one variable representing size and another variable 

representing value. The size variable, coined SMB (Small minus Big), was added to capture the effect 

of that Small-cap firms outperformed large-cap firms. Arguably, explained by small cap stock’s higher 

cost of capital, causing investors to demand compensation for the increased risk. The SMB therefore 

accounts for a size premium, where traded stocks with small market caps generate high returns. The 

second variable added to their three-factor mode is the HML (High minus Low) variable, which ac-

counts for the general outperformance by value stocks in comparison to growth stocks. More specif-

ically, HML stocks are securities with high book to market ratios, that generate higher returns com-

pared to the market. The model is described using the following equation: 

 

 

4) E	(Ri)	= Rf	+ β1	(Mp)	+	β2	*	SMB	+	β3*HML  
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E	(Ri) is the expected return of security 𝑖, the  Rf is the risk-free rate, and the market premium is 

denoted Mp However, while the CAPM equation only had one beta, this equation includes three betas, 

one representing the sensitivity between security 𝑖	and small stocks, and another beta for the sensitivity 

between the security and value stocks.  

 

In recent times, efforts have been made to continue building on Fama and French’s three factor model 

(1992) to capture higher efficiency in prediction power. Several other factors have been included over 

the years, such as momentum, different measures for accounting quality and volatility factors. In 2014 

however, Fama and French adapted their own framework to include five factors (Fama & French, 

2015). The first new factor, profitability, was added to capture the effect of firms having higher expected 

future earnings. While, the second factor coined Investment suggested that companies allocating re-

sources on growth project experienced negative returns in the stock market, in other words, aggressive 

versus conservative investment strategy (Fama & French, 2015). It was argued that if the five factors 

would capture all variations in the expected return, the alpha or intercept in the regression model 

would be zero. 

 

While the model did increase the predicting power of the original model, it has received its fair share 

of criticism. Mainly, sceptics to the model argue that by increasing the variables to five, you essentially 

more than double the cross interaction that occurs between the factors. Furthermore, criticism has 

been directed towards the fact the momentum is missing from the model, which to some is profoundly 

surprising given the wide acceptance of the variable in recent academia (Blitz, 2018). As a result, the 

three-factor model is still considered to be more dominant in both practical and academic settings and 

will therefore be applied in the statistical analysis of this study. 

 

Sub-Summary Economic Theory 

This section has taken us from a broad baseline of economic theory to frameworks that will be of 

substantial importance for the analysis. Specifically, the relationship between risk and return has been 

outlined through the presentation of modern portfolio theory. Subsequently, the two perspectives on 

market movements have been explained in the opposing forms of EMH and Behavioural finance. 
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Lastly, CAPM and Fama and French’s three-factor model have led us to better understand the under-

lying implications of expected returns, which will be introduced in the analysis conducted on ESG 

and market returns.  

 

2.3 Sustainability – An Introduction 

In order to broaden the understanding of Environmental, Social and Governance factors in practice, 

an in-depth presentation of such is necessary. The following section will therefore, firstly elaborate on 

the history of Impact Investing and how ESG has come to exist in the world of businesses and invest-

ments. Especially important, since there seems to be a widespread and non-cohesive use of the termi-

nology. The general application of ESG will also be elaborated on, to facilitate the understanding of 

how ESG has potentially come to influence stock prices in the market. Secondly, ESG and socially 

responsible activities will be presented in the context of profitability in order to unfold how such 

activities may influence the bottom line of the company, notably through sources of competitive ad-

vantages related to Risk, Efficiency and Reputation. Lastly, the ESG rating industry is rather young and 

therefore prone to shortcomings (Berg et al., 2019). Therefore, some of the most important factors 

that should be considered when interpreting the ratings, such as the regulatory environment and the 

divergence or rating agencies will be touched upon. 

 

The History of Impact Investing and ESG 

Directing capital into investments that generate profits while ‘doing good’, has evolved significantly 

during the past decade. The term impact investing was coined during a conference held by the Rockefeller 

Foundation in 2007 (Landi & Sciarelli, 2019). Later in 2009, the Global Impact Investing Network 

(GIIN) came to define impact investments as “… investments made with the intention to generate positive, 

measurable social and environmental impact alongside a financial return” (GIIN, 2018). Through time however, 

it has become evident that impact investing is part of a spectrum, rather than a single definition. 
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Figure 1 The spectrum of Impact Investing. Source: Own contribution, based on information cited in text. 

 

Up until the mid 20th century, the two ends on each side of the spectrum were philanthropic and fiduciary 

investments. The first-mentioned type of investor seeks to donate capital in return for maximal social 

and environmental return, regardless of the financial benefit. On the opposite side, fiduciary invest-

ments seek to maximise financial benefits, with little to no focus on the social and environmental 

returns. In the 1970s the spectrum between the two opposite nodes began to develop. (Trelstad, 2016) 

Firstly, Impact first and Program-related investments (PRI), as well as socially responsible investing (SRI) started 

to arise.  

 

PRI and impact first investments started emerging on the side of the spectrum closest to the node of 

philanthropy. However, in contrast to philanthropic donations, PRIs are often equity or debt invest-

ments, that the investor expects to receive back, with an additional rate of return. Microfinance or-

ganisations are a good example of entities, that often receive capital from PRI and donations. (Trelstad, 

2016) 

 

SRI on the other hand, is in nature closer to fiduciary investments in the spectrum. SRI is considered 

to be an investment strategy that is values-driven, where one can take a moral stand and negatively 

screen for certain unsought activities such as coal, sweatshops, weapons etcetera. Investments that 

cannot meet the selected exclusion criteria will subsequently not be included in the investment port-

folio, which can be considered as a ‘do no harm approach’. (Trelstad, 2016; Fulton et al, 2012) The 

reason for incorporating a values-based exclusion strategy in the portfolio, is often not because of 

financial reasons but rather for socially responsible objectives. (Hastings, 2019) Modern SRI however, 

has started to incorporate a risk-return screening, that seeks to achieve environmental, social and fi-

nancial objectives all together. (Fulton et al., 2012) 
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Lastly, in the beginning of the 21st century, sustainable investing (also called responsible investing (Fulton 

et al, 2012)) emerged, located in the centre of the spectrum. Specifically, sustainable investing arose 

from the idea that if one can perform well by using exclusionary screening (SRI), one might even 

perform better by choosing investments based on the firm’s social and environmental performance. 

Instead of doing less harm, the investor can contribute to social and environmental benefits. (Trelstad, 

2016) In addition there was an interest to include corporate governance alongside the financial, social 

and environmental factors, especially in the light of the Sarbanes-Oxley Act that was enacted in 2002. 

(Fulton et al., 2012) As such, Environmental, Social and Governance (ESG) factors emerged as a part 

of the sustainable investing approach. ESG has since become a term that describes issues that inves-

tors in sustainable investing, often consider when assessing a firm’s corporate behaviour. For example, 

Fulton and colleagues (2012), refers to responsible investing as the active integration of ESG factors 

into the investment management process, justified by the belief that the factors can impact financial 

performance. 

  

Incorporating ESG factors into the investment process can be done in two ways: Firstly, a values-

driven strategy can be adopted, where companies performing poorly in ESG factors are deselected. 

Secondly, a best-in-class approach can be implemented, where the investor chooses investments based 

on the company’s ESG performance, compared to its peers. (Fulton et al, 2012; MSCI, 2020) The 

ESG factors are often represented in a scoring system of how well firms perform in areas of Environ-

mental, Social and Governance concerns. There is no defined list of what the Environmental, Social 

and Governance pillars should include, but do often have some of the following characteristics; a) 

often non-financial issues and usually not measured in monetary terms and b) have a medium or a 

long-term horizon (Fulton et al., 2012). Additionally, the ESG factors often capture climate 

change/pollution and waste, human capital and product liabilities, corporate governance and owner-

ship (MSCI, 2020) 

  

In relation to sustainable investing and ESG, it is worth mentioning its corporate equivalent – Corporate 

Social Responsibility (CSR), which developed as a conceptualisation of how corporations should be held 

socially accountable. Today the term has emerged from being solely philanthropic and moved towards 

being a tool of how to mitigate risk and administer the corporate brand and a firm’s reputation (Fulton 
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et al, 2012). Closely related to CSR is the notion of Creating Shared Value (CSV), developed by Michael 

Porter and Mark Kramer in 2006. According to Porter and Kramer (2006), CSR became an inescapable 

priority among corporate leaders, but often highly unproductive and with little corporate strategic fit. 

Instead a long-term approach, more coherent to a firm’s strategy was suggested, wherein Kramer and 

Porter’s (2006) concept of CSV emerged. In contract to CSR, creating shared value differs in the sense 

that it integrates the social concerns into the core of the business and its value chain. The Body Shop 

excluding animal testing in their product development and Nespresso’s promise of fair-trade produc-

tion are examples of how the social concerns have been driven internally rather than externally. 

(Wójcik, 2016) 

 

The value of ESG and Social Responsibility 

It is evident that there has been a strong development of social responsibility, ESG and CSR, both on 

an investor as well as corporate level. Although, whether the incorporation of these practices lead to 

improved corporate financial performance or not has been heavily debated, especially from the op-

posing sides of the Shareholder and Stakeholder theories. In 1970, the Nobel Prize winner and advocate 

of free-market capitalism, Milton Friedman, introduced his shareholder theory, arguing that the only 

responsibility of a business is to engage in activities that will maximise profits to its shareholders 

(Friedman, 1970). Engaging in socially responsible activities or any responsibility towards its society, 

is associated with costs that reduce profitability and should as such be avoided, to maximise share-

holder value. On the opposing side however, the founding father of stakeholder theory, Edward Free-

man (1984), stresses that there is a strong connection between all the stakeholders in the firm’s envi-

ronment. Freeman defines stakeholders as “… any group or individual who can affect or is affect or is affected 

by the achievement of the organization’s objectives” (Freeman, 1984, p.46). Firms should therefore create value, 

not only for the shareholders, but also (among others) employees, suppliers, customers and commu-

nities, which as a result will lead to better competitive advantage. (Freeman, 1984; Mcvea & Freeman, 

2005) Other proponents have in line with Freeman, argued that competitive advantage can be gener-

ated by incorporating sustainability practices. Elkington (1997) emphasised that companies will have 

to change their performance measurement towards a triple bottom line approach, where firms not only 
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focus on the financial but also social and environmental performance, to create more value. The land-

scape of the sources of competitive advantage within sustainability practices can arguable be divided 

into three groups: Risk, Efficiency and Reputation. (Clark et al., 2014).   

 

Firstly, a competitive advantage that can be generated from incorporating responsible practices, is the 

lowered level of risk in the firm. Sources of risk reduction from environmental risk management have 

been traced to the reduction of the cost of equity. Sharfman and Fernando (2008) found that the main 

driver in the reduction of the cost of capital, was due to the reduced systematic risk, in other words 

the beta. Hence, firms that are managing their environmental risks experienced lower stock volatility 

in the market. Additional research has also been conducted on the link between ESG and risk in the 

firm, concluding that ESG performance is associated with lower risk, especially when measured as the 

cost of equity (Giese et al., 2019; Sassen et al., 2016; Ng & Rezaee, 2015). Other sources of risk have 

also been linked to the risk of receiving fines, if not adhering to legal requirements and sustainability 

practices. To illustrate, the British Petroleum’s oil spill in 2010, resulting in fines of USD 4.5 billion. 

(Clark et al., 2014)  

 

Secondly, engaging in socially responsible activities have been argued to result in competitive ad-

vantages that can improve firm efficiency. In opposition to Friedman (1970), Porter and Van Der 

Linde (1995) believe that sustainability practices in fact can reduce costs and that there is no trade-off 

between the two. More specifically, Porter and Van Der Linde (1995) argued that well established 

environmental standards can have an influence on innovation, which may lead to cost reductions. 

More specifically, the increased level of innovation arising from properly designed environmental 

standards, enables companies to engage with their resources more efficiently, offsetting any of the 

costs of improving sustainability standards in the first place. Porter and Van Der Linde (1995) extends 

their argument by claiming that pollution is a sign of inefficiency and that the resources have been 

used “incompletely, inefficiently, or ineffectively”. The authors also point out that that their argument can be 

extended to other dimensions such as packaging material being discarded both by customers and dis-

tributors in the value chain. Moreover, certain Social indicators, such as gender board diversity, have 

in multiple studies been shown to increase a firm efficiency and even profitability in some instances, 

especially in countries were female empowerment is low (Low et al, 2008; Triana et al, 2013; Kılıç & 

Kuzey, 2016).  
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Eccles and Serafeim (2013), in line with Freeman’s (1984) stakeholder theory, argued that ESG must 

incorporate the interest of all stakeholders, including society, in order to have a sustainable strategy. Firms 

must therefore improve ESG metrics as well as financial performance. While most companies have 

understood this notion, few have yet realised that there is a real trade-off between doing good and 

financial performance (Eccles & Serafeim, 2013). Utilising solar energy and paying employees above-

market wages are both examples of practices enhancing the ESG performance, although less bottom-

line friendly. The authors argue that financial markets are well aware of that ESG practices can be 

costly and will therefore not award ESG activities that do not create any value. Eccles and Serafeim 

(2013) however point out that when ESG strategies are employed correctly, they may increase inno-

vation and improve financial performance through cost reductions, similar to what Porter and Van 

Der Linde (1995) proposed. Firms should therefore assess the industry in which it operates, align 

innovation with its strategy as well as their operations, in order to create value in the long-run. Addi-

tionally, communication is key, as stakeholders cannot be expected to understand how innovations 

will materialise both in terms of improved ESG and financial performance. Stakeholders must there-

fore be appropriately informed to understand how such innovations can create value for them in the 

long-run. (Eccles & Serafeim, 2013) 

 

Furthermore, different governance indicators have notably been studied to impact firm performance 

and efficiency bi-directionally. While improving board transparency can be said to minimise the risk 

of harmful earnings management (Dariush et al, 2014), generally thought to be value destroying, other 

dimensions such as ESG disclosure have been found to have a negative impact. Specifically, it was 

found by Fatima and colleagues (2018), that investors interpret a higher disclosure of ESG practises 

as a mitigating strategy to justify their overinvestment into ESG related activities (Fatima et al, 2018).   

 

Lastly, it is argued that engaging in ESG activities will enhance the reputation of the firm, through the 

firm’s human capital and its consumers. In an article by Mcvea and Freeman (2005), they propose a 

‘rethinking’ of the classical stakeholder theory, suggesting that an even more elevated satisfaction of 

stakeholders will improve the long-run performance of the firm. More specifically, satisfied employees 

will lead to less employee turnover and as such less costs associated with hiring and training; loyal and 

satisfied suppliers will reduce quality related issues; a good reputation and relationship with the society 
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will lower the costs of public relations and legal settlements. (Mcvea & Freeman, 2005) Arguably, 

could ESG performance improve the relationship with the various stakeholders and as such improve 

the bottom-line of the company.  

 

Adding on to the suggestions by Mcvea and Freeman (2005), Edmans (2012) found that job satisfac-

tion lead to more motivated employees and increased the job retention rate in firms. As an extension, 

firms with higher levels of job satisfaction were found to have higher levels of firm performance, 

indicating that there is a link between the two. Moreover, in terms of attracting investors, previous 

research into the value of governance, implies that shareholders highly value better governance prac-

tises such as board transparency. In fact, previous studies such as Gompers et al (2003) validate those 

arguments by finding that weaker governance practises (indicating lower shareholder rights) were as-

sociated with lower stock performance.  

 

Other Implications of ESG and the Regulatory Environment 

As mentioned, the integration of sustainability and ESG has rapidly developed during the past decade, 

and subsequently leading to the growth of ESG rating agencies, as a response to the rising demand. 

However, the fact that the ESG rating market is relatively immature, entails that there are a variety of 

shortcomings that can have implications on the reliability of the ESG scores. Escrig-Olmedo and 

colleagues (2019) critically assess some of the largest rating agencies in the ESG rating market and 

elaborate on some of the issues they consider crucial.  The authors conclude that among other things, 

the lack of transparency, lack of an overall score and that agencies measure similar concepts using 

different metrics, are some of the shortcomings of the industry. The authors furthermore conclude 

that comparison and interpretation of ratings should be carried out with caution. However, their re-

search indicate that the number of metrics and criteria incorporated into rating practices has developed 

over time, in response to the general development in the market, making it more robust and accurate.  
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In a study from MIT, Berg and colleagues (2019) conduct analysis on the divergence of five different 

ESG rating agencies. The authors point out that there is a far larger disagreement between ESG rating 

agencies than credit rating agencies. In fact, they found that the measurement divergence explains more 

than 53% of the observed differences. Their findings furthermore suggest that the data differs the 

most from the rating agency KLD, which is troublesome since much research is based on KLD ratings. 

Berg and colleagues (2019) conclude that their findings have highly important implications both in 

terms of research, but also for investors and companies that put these ratings into practice. Below is 

a table presenting the correlation between the rating agencies, clearly depicting the low correlation 

among the companies.  It is furthermore apparent that the Social and Governance score have the 

lowest correlation, among the four scores. 

 

Table 1 - Correlation of ratings (ESG, ENV, SOC, GOV) and the respective rating agencies: Sustainalytics (SA), RobeccoSAM (RS), 
Vigeo-Eiris (VI), KLD (KL) Source: Berg et al., 2019 

 

Besides the general demand for ESG disclosure, other factors such as regulations, play an important 

role in the development of ESG ratings. The European Parliament in December 2019 became the 

first supranational to implement regulations on ESG disclosure. The “taxonomy regulation” for sus-

tainable investing, presents a set of standards that should be considered when evaluating the level of 

sustainability of an economic activity. The aim of the regulation is to create a unified system of classi-

fication and to avoid potential ‘green washing’ (European Parliament, 2020). Because of the new set 

of criteria, it is expected to see an increase in the transparency of financial products being labelled as 

‘sustainable’ which potentially will have an impact on sustainable investments in general. (European 

TABLE 1 – Correlation Matrix - Sustainalytics and other Rating Agencies 

 SA - VI SA - KL SA - RS SA - A4 

ESG 0.73 0.56 0.68 0.67 

ENV 0.70 0.61 0.66 0.65 

SOC 0.61 0.28 0.55 0.58 

GOV 0.55 0.08 0.53 0.51 
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Parliament, 2020) Even though the new taxonomy regulation entered into force in 2019, outside of 

the time period of this study, it portrays the general progression of the industry. Notably, no require-

ments of mandatory ESG disclosure currently exists in the United States. (ISS, 2017). In a report 

published by Institutional Shareholder Service in 2017, it was reported that U.S asset management lag 

European asset managers in terms of the incorporation of ESG metrics into the investment process. 

They furthermore pointed out that European investments has been distinguished by taking negative 

screening and norms-based investment approaches, compared to the U.S, where little regulatory re-

quirements exist. (ISS, 2017) Whilst European asset owners seem to lead in terms of ESG incorpora-

tion, the ISS (2017) report a rising trend of sustainable investing in the U.S as well. Which subsequently 

indicates that ESG incorporation in the U.S will advance in the coming years. Despite the recent 

developments, it may be concluded that ESG incorporation across markets is considerably fragmented 

(Kim et al., 2013). 

 

Summary of Sustainability – An Introduction 

It is evident that the notion of Impact Investing and ESG has developed immensely during the past 

decade as an investment tool, and furthermore become integrated into business practices. Moreover, 

albeit divided opinions, potential sources of competitive advantage indicate that ESG practices poten-

tially could reduce risk, enhance efficiency and increase firms’ profitability. To further investigate the 

link, the section below will elaborate on what previous research have found, when studying the rela-

tionship between ESG and firm performance. As elaborated on however, general shortcomings such 

as the heterogeneity across rating agencies, poses some complications that may question the general 

applicability of ESG ratings.  

 

3. Previous Research  

The following section will present previous research conducted on similar topics to this study. Re-

viewing previous literature within the theme of sustainability and firm performance will aid in the 

formulation of the hypotheses, in line with the deductive approach. Furthermore, assessing previous 

research will assist in the choice of methodology applied in the analysis. The section will commence 

by outlining research conducted on CSR and firm performance. Notably, because earlier studies have 
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mostly been researching CSR, due to ESG being a relatively recent concept. Secondly, more recent 

studies on the topic, focusing on ESG specifically will be presented.  

  

Corporate Social Responsibility and Firm Performance 

One of the first studies on CSR and firm performance was conducted by Moskowitz (1972), who 

found that firms with higher CSR scores outperformed the general market index. Bridging the ac-

counting and market performance, Studivant and Ginter (1977) studied the influence of CSR on earn-

ings per share (EPS) and found a positive link between the two. Other researchers have also studied 

the influence on firm profitability, most prominently through return on assets (ROA) and return on 

equity (ROE). Parket and Eilbirt (1975) concluded that the most socially active firms in their sample, 

performed better than their peers, measures as Net Income, ROA, net margin and EPS. When stud-

ying the banking sector in Bangladesh, CSR was again found to positively influence the ROA (Islam 

et al, 2012). In a similar study performed on a sample of Malaysian firms, Ahamed and colleagues 

(2014) found CSR to have a positive effect on performance. The findings were additionally validated 

by studies in Taiwan and India (Wang et al., 2011; Mishra & Suar 2010), further pointing out that that 

CSR seems to influence firms uniformly across geographical locations. 

  

Opposing the aforementioned studies, there also exist widespread research confirming that CSR can 

have a negative impact on firm performance. In a sample of firms from the automobile industry, 

Bromiley and Marcus (1989) found that engaging in CSR affected firm performance negatively, and 

so did Wright and Ferris (1997). An earlier study by Vance (1975) reinforced the notion that the link 

between CSR and firm performance is in fact negative. While most studies producing negative results 

are found in Asia, a Brazilian study by Crisostomo and colleagues (2011) also concluded a negative 

impact on firm profitability, when measured as ROA. While many studies have been largely focused 

on corporate profitability by using accounting measurements, as a proxy for firm performance, others 

have looked at stock market returns. Studies analysing the effect of CSR on stock returns have, simi-

larly, found negative links emphasising that contrasting results may be found in both accounting and 

market measures (Davidson et al, 1987; Davidson & Worel, 1988; Eckbo, 1983; Pruitt et al., 1988; 

Jarell & Peltzman, 1985; Shane & Spicer, 1983).  
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There are furthermore studies, that have found neither a positive nor a negative link between a firm’s 

performance and its corporate social responsibility. While studying the correlation between stock mar-

ket performance and CSR for U.S firms between 1970-1974, Alexander and Buchholz (1978) found 

no significant correlation. Adding to research conducted on U.S firms, Abbot and Monsen (1979) 

further added to the field by concluding no clear correlation. Several other studies have further vali-

dated the notion of that there is no relationship between CSR and performance (Fogler & Nutt, 1975; 

Fry & Hock, 1976; Anderson & Frankle, 1980; Freedman & Jaggi, 1986).  

  

While the above section certainly illustrates the widespread coverage of studies researching the link 

between CSR and performance, one factor has been left out. Measurement problems might help ex-

plain the diverging results found in the field. Notably, papers such as Weber (2008) discuss the lack 

of unified measurement practises of CSR to determine the effects on performance. Additionally, the 

author argues that there is no clear measurement of CSR involvement and therefore, studies that find 

a positive correlation must not be compared to papers that say otherwise. Similarly, Griffin and Mahon 

(1997) studying 25 years of previous research on the subject, conclude that there is a large problem of 

incomparability. While studies such as McWilliams and Siegel (2000) have pointed out the lack of 

relevant control variables such as research and development, that changed their research from a pos-

itive effect to no correlation. This certainly highlights the problem with measuring corporate social 

reasonability, in fact, the inconsistency of CSR is partially drove the development of ESG scores, as 

previously mentioned in the paper.   

  

ESG and Firm Performance 

Consequently, recent research has been more focused on trying to find a correlation between ESG 

scores (instead of CSR) with firm performance. While the framework for measuring social impact 

have indeed changed, methods for measuring corporate market and accounting performance have 

not. Since ESG is a relatively new approach in the field of sustainability, the number of papers re-

searching ESG and corporate financial performance have surged during the 21st century (Friede et al., 

2015). Friede and colleagues (2015) aggregated more than 2000 papers on the subject and found that 

most studies report a positive link between ESG ratings (or scores) and financial performance. Firm 
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performance was furthermore defined as either accounting-based, market-based, operational, percep-

tual, growth, risk or the performance of a complete ESG portfolio. The broad diversity of proxies on 

firm performance furthermore highlight the wide nature of how one can measure corporate perfor-

mance (Friede et al., 2015). The authors also pointed out that the majority of previous research have 

focused on a single ESG metric, rather than studying the isolated effects of the Environmental, Social 

and Governance scores (Ibid). 

  

Clark and colleagues (2015) found that when conducting a meta-analysis on aggregate ESG scores, 

companies with higher ESG performance in fact outperformed the market. Additionally, when ana-

lysing the individual ESG scores, all dimensions had a positive correlation to market performance, 

indicating that investors value sustainable companies. The paper further concluded that in terms of 

Environmental scores, strong corporate eco-efficiency and responsible policies were seen to be the 

most important factors. Employee relations and satisfaction were found to be contributing factors on 

the social side, while overall governance was the driving force of the governance score (Clark et al., 

2015). Investigating firm value in terms of market performance, Fatemi and colleagues (2018) found 

evidence, strengthening the notion of that ESG have a positive impact on stock performance. Many 

other studies in the field have also concluded a positive a link between ESG and stock market perfor-

mance (Limkriangkrai, 2016; Galbreath, 2012; Chelawat & Trivedi; 2016; Aouadi & Marsat, 2018; 

Buallay, 2019).  Moreover, studying U.S banks from 2003-2011, Cornett and colleagues (2014) using 

ESG scores from MSCI, discovered a strong positive relationship between ESG and both ROA and 

ROE. Similarly, when studying Korean firms having ROA and ROE as performance indicators, Lee 

and colleagues (2016) found a significant positive impact on firm performance, where the strongest 

contributor was found to be Environmental performance. In another study by Velte (2017), the author 

found evidence of a positive link between ESG and ROA, however when analysing the effects on 

Tobin’s Q, no such influence could be concluded. Furthermore, with a study slightly more focus on 

the Governance aspect, Gillan and colleagues (2010) also found a positive influence on ROA in their 

sample.  

 

Opposing the studies previously outlined, other studies have found ESG to be negatively linked to 

firm performance. Investigating markets across the globe, Auer and Schuhmacher (2016) found that 

in general, stocks with higher ESG scores did not outperform compared to its peers. Specifically, it 
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was found that in the Asia-Pacific and the U.S, stocks did not outperform the market while in Europe, 

investors typically paid a premium for a socially responsible stock (Auer & Schuhmacher, 2016). Sim-

ilarly, Sahut and Pasquini-Descomps (2015) testing the U.S, U.K and Swiss stock markets to investi-

gate whether the change of ESG had an impact on stock performance. The authors concluded a neg-

ative influence in the U.K market, while no effect could be detected in the other two markets.  Farooq 

(2015) found similar results which were attributed to the fact that firms engaging in ESG related ac-

tivities drew focus away from maximising shareholder wealth. Nollet and colleagues (2016) also found 

a negative relationship between ESG ratings and financial performance, using Return on Capital 

(ROC) as a proxy for performance. Similar findings have also been discovered in the Asian market, 

studied by De Franco (2020), as well as Garcia and colleagues (2017) using samples from emerging 

markets. 

  

Additionally, a great number of studies presented no apparent effect on firm performance, when 

adopting a stronger ESG focus. Atan and colleagues (2018) found no statistical significance when 

exploring ESG and performance, studying a sample of 54 random firms from 2010-2013. Further-

more, Landi and Sciarelli (2019) investigated the effects of ESG in the Italian market and concluded 

that there was no significant effect of ESG on abnormal stock returns in their sample. Balatbat and 

colleagues (2012) further add to previous research by discovering a weak correlation between ESG 

and abnormal stock returns, when studying firms in the Australian market in the period 2008-2010. 

Equivalent results were found in a study conducted on U.S firms between 1992-2008, applying the 

Fama and French three factor model (Mǎnescu, 2011). Almeyda and Darmansya (2019) showed that 

ESG had no effect on stock performance, the authors did however find a positive effect on measures 

such as ROA, ROE and ROC. 

 

To conclude, this section has outlined previous research aiming to answer if ESG can influence firm 

performance. More specifically, literature that focused on CSR was firstly presented, in order to cap-

ture research conducted before the evolvement of ESG. Secondly, studies concentrating on ESG and 

firm performance was outlined, concluding that most research found a positive influence on both 

market as well as accounting performance. It was furthermore noted that research was predominantly 

carried out on the aggregate ESG score rather than the isolated effect of the Environmental, Social 
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and Governance scores. Similarly, little research seems to have been conducted on how a firm’s im-

provement in ESG factors affect their performance. Moreover, none of the presented studies on the 

subject had applied Net Income as a metric when studying profitability and ESG performance. The 

presented literature therefore points in the direction of that more research should be conducted in the 

field, especially in the areas of the disaggregated and the change of the scores, where little focus has 

been directed.  

 

4. Hypothesis Development 

The goal of this study is to investigate whether the disclosure of Environmental, Social and Govern-

ance can positively influence firm performance, more specifically a firm’s Annual Stock Return and 

its profitability. Based on the research question and the previous literature within the field of ESG and 

firm performance, through a deductive approach, hypotheses have been developed, which subse-

quently will be tested using statistical methods.  

 

In order to investigate whether ESG performance have an influence firm performance, the combined 

aggregate score will be analysed, as well as the individual Environmental, Social and Governance 

scores. Analysing the combined as well as the separate scores allows for a comprehensive in-depth 

analysis, similar to the methods applied by a few previous studies in the field (Atan et al., 2018; Buallay, 

2019; Velte, 2017). As an extension, the effect of a score upgrade versus a downgrade will be investi-

gated (measured as the percentage change of the score), in order to unfold the potential impact of 

ESG score changes on firm performance. Applying the score changes to the analysis of ESG effects 

has been observed in a limited amount of previous literature but is arguably an important dimension 

that will be considered in this study (Sahut & Pasquini-Descomps, 2015). Especially, since studying 

the score changes may uncover any potential signalling effect in the market, as well as the impact on 

profitability, associated with score changes. 

 

Hypotheses - Stock Market Performance 

To answer the first research question, whether ESG scores influence stock market performance, the 

following hypotheses have been developed: 
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H1a: The combined ESG score positively influence stock returns 
Past research papers have found varying results on the effects of ESG and stock performance. As 

previously elaborated on, a few studies conclude a negative influence of ESG on stock returns. How-

ever, most of the results indicate a positive effect of ESG disclosure on market performance (Zhao et 

al., 2018; Buallay, 2019; Atan et al., 2018; Balatbat et al., 2012).  Based on the revised literature, hy-

pothesis H1a is formulated to anticipate a positive effect of the combined ESG score on stock per-

formance. To investigate the effects, both the aggregate as well as the change in the ESG score will 

be tested against hypothesis H1a. Analysing H1a will furthermore allow us to learn more about the 

investor sentiment towards the ESG score, in line with sub-question 1 of the research question.  
 

H1b: Environmental, Social and Governance practices positively influence stock returns 

Previous research has dominantly studied the effect of the combined ESG score, rather than the iso-

lated effects of each pillar of Environmental, Social and Governance practices. However, as previously 

mentioned, this study aims to investigate both types to determine if any of the pillars appear to add 

significant value to the investor. Atan and colleagues (2018) found a significant correlation of the 

Environmental score, whilst Buallay (2019) concluded a similar effect of both the Environmental and 

the Social score. Hence, hypothesis H1b is developed to expect positive influence of the aggregate as 

well as the change of the Environmental, Social and Governance score, on stock returns in the sample.  

 

Hypotheses – Firm Profitability 

The second sub-question in this study explores the effect of ESG performance on firm profitability. 

To answer sub-question 2, the following hypotheses are developed:  

 

H2a: The combined ESG score positively influence Net Income 

H3a: The combined ESG score positively influence Return on Assets 

Multiple studies have explored the effects of ESG on firm profitability, applying varying profitability 

measures.  The vast majority of past research within the field conclude a positive influence of ESG 

on firm profitability (Buallay, 2019; Zhao et al., 2018; Ahamed, 2014; Velte, 2017; Gillian et al., 2010). 
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Little research has been conducted on Net Income, however, and is therefore assumed to be influ-

enced in the same direction as other accounting measures. Hence, Hypothesis H2a and H3a are for-

mulated to expect a positive correlation between ESG as well as the ESG score change and firm 

profitability.  

 

H2b: Environmental, Social and Governance practices positively influence Net Income 

H3b: Environmental, Social and Governance practices positively influence Return on Assets 

When studying the separate Environmental, Social and Governance pillars, previous research con-

cludes varying degrees of significance across the variables. However, most of the research that presents 

a relationship between the scores and firm profitability, conclude that it is positive. For instance, Velte 

(2017) finds a positive correlation across all three scores, whilst Buallay (2019) only see a positive 

correlation with profitability and the Environmental score. In line with hypothesis H2a and H3a and 

previous literature, hypotheses H2b and H3b, expect a positive influence of the three scores on firm 

profitability. The hypotheses also apply to the change of the Environmental, Social and Governance 

scores.  

 

In sum, the sub-questions outlined in the outset of the paper, answering the overall research question 

of the study, are corroborated by the developed hypotheses. Based on what previous research have 

concluded when studying the links between ESG performance, stock market returns and profitability, 

it is hypothesised to find a positive relationship in the analysis.  
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5. Methodology  

The aim of the following section is to in detail, outline the methodological choices of the quantitative 

analysis. More specifically, the choice of the statistical method will be presented, followed by a brief 

motivation of the chosen time period and sample selection of the study.  Secondly, the choice of the 

three dependent variables, Annual stock return, Net Income and Return on Assets will be discussed 

in detail, followed by the ESG metrics included in the analysis. In order to account for factors affecting 

the performance variables in the statistical analysis, not attributable to the influence of ESG, a number 

of control variables will be included in the study and subsequently elaborated on.  Lastly, the 12 final 

regression models, accompanied by the statistical assumptions and adjustments, supporting the quan-

titative inferences, will be presented. 

 

5.2 Statistical Method  

In order to successfully test the relationship between the ESG and firm performance, a statistical 

approach has been chosen, more specifically a regression model. The following section will elaborate 

on the theoretical background of statistical model, along with arguments for applying the chosen 

method. The section will commence with a theoretical standpoint and later progress into how previous 

literature has utilised the model. 

 

While a regression model can take various forms, this paper will elaborate on the linear regression, 

specifically an Ordinary Least Squares model, henceforth OLS. A linear regression originates from the 

mathematical theory behind a linear relationship, between variable y (the dependent variable) and an 

explanatory variable X, also called the independent variable. The OLS model is known to predict the 

y based on the explanatory variables and can also be used as a tool to estimate correlation effects. The 

ordinary least square regression is consequently a useful method to apply in this study (Agresti & 

Franklin, 2014). The first equation explaining the simple linear relationship is accordingly denoted as: 

 

5) y	= α	+	β	*	X 
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The model can furthermore be extended to include multiple explanatory variables Xn, becoming a 

multiple linear regression, frequently denoted: 

 

6) y	= α	+	β1	x1	+…	βn	Xn+	ε 

 

In equation (5) and (6) above, 𝛼 is defined as the intercept of the linear equations. In addition to 

having multiple independent variables in the equation, the second equation (6) also includes ε, which 

is defined as a variable for statistical discrepancies, often referred to as the error variable. This variable 

is the foundation behind the OLS regression (Keller, 2017). The above equations are furthermore 

based on a population, which in practice often tends to be unknown. In statistical analysis, we therefore 

rely on a sample to estimate the population, but also its parameters which will explain the relationship 

between the dependent variable and its independent variables. To indicate the estimated variables 

based on the sample data, these variables will be denoted as ŷ, βn
*  and Xn+ .  

 

The aforementioned error term, 𝜀, can mathematically be described as (Keller, 2017): 

 

7) ε	= y1- y1-    

 

Thus, the error variable is the difference between the actual values and the predicted values, predicted 

be the regression line. These differences or better known as residuals, are then tested for each y, pre-

dicted by an explanatory observation, Xn+ in a sample. The best estimate is therefore the model where 

the residuals are minimised. Hence, the aim of the OLS method is to predict the best coefficient that 

together with explanatory variables can predict the dependent variable with the minimised sum of 

residual. Additionally, to adjust for negative and positive values cancelling each other out, the residuals 

are squared and thus become the sum of squared errors, denoted SSE. Thus, the OLS methodology can 

be described as (Keller, 2017; Agresti & Franklin, 2014): 

 

8) min	(∑ εi2n
i =	min	(∑ (n

i y1-y1-)2	 
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The OLS methodology allows prediction to be carried out and it additionally allows us to test the 

model’s variables for significance, either individually or jointly. If individual significance of a certain 

variable is to be tested, the following hypothesis need to be denoted (Agresti & Franklin, 2014; Keller, 

2017): 

 

9) H0: β	=	0, 

10) H1: β ≠ 0 

 

 The null hypothesis is statement position, that there is no relationship between the measured varia-

bles, or in other words, the slope (beta) of the relationship is zero. The null hypothesis can be tested 

using a composed t-statistic, to determine whether or not to reject the null hypothesis. The t-statistic 

simply calculates the difference between the population and hypothesized mean, represented in units. 

Mathematically, an OLS regression with a sampling distribution of n-k-1, where k is the number of 

variables, can be described as the following (Keller, 2014; 2017):  

 

11) t1=
β/1-	β0

S.E	(β/1)
 

 

In the equation above, the t-statistic is constructed for testing the slope of the parameter β1
* . Since we 

are testing a null hypothesis, β0 is assumed to be zero in the formula. S.E is defined as the standard 

error for parameter or coefficient β1
* . The results can then be compared to a critical value from the 

sampling distribution to determine if the null hypothesis can be rejected. There is however a proba-

bility that the null hypothesis is falsely rejected, referred to as a Type I error (Keller, 2014). The hypoth-

esis is therefore tested against a chosen significance level, for example 5%, implying that if the t-

statistics is larger than the critical value, the null hypothesis can be rejected. This entails that there is a 

95% probability that the inference is correct. The probability of the t-statistic being the same or close 

to the null hypothesis is often defined as a p-value.  Hence, a lower significance level, often denoted as 
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α points to a higher certainty that no Type I errors have been carried out (Keller, 2017; Agresti & 

Franklin, 2014).  

 

Furthermore, even though a statistically significant relationship has been found, it might not be causal 

in reality. Specifically, there must exist a logical relationship between the dependent and the independ-

ent variable, in statistics referred to as a causality (Keller, 2017). In other words, there must be a sensible 

and rational reason as to why a change in an independent variable would cause a change in the de-

pendent variable.  

 

Similarly, to testing the significance of the individual parameter, the joint significance of the entire 

model can be tested using a F-test. In contrast to a t-statistic, the F-test relies on that the slope of all 

the independent variables are indifferent from zero. Thus, the null hypothesis and the alternative hy-

pothesis becomes (Agresti & Franklin, 2014):  

 

12) H0: βj=0 

13) H1: βj≠0 

 

The formula for the F-test is defined as (Keller, 2017): 

 

14)  F	= 
ESS

k
RSS

(n-k-1)

= 
R2

k
(1-R2)
(n-k-1)

 

 

In the equation above, ESS is an abbreviation for Explained Sum of Squares and RSS is an abbrevia-

tion for Residual Sum of Squares. ESS is more commonly known as R2, as shown mathematically in 

equation (14) above. Notably as R2 increases, so does the F-score, which in turn implies a higher joint 

significance and stronger evidence against the null hypothesis. In other words, the R2 is seen as a 

measure of the predictability of the model (Agresti & Franklin, 2014). To illustrate, an R2 of 0.6 would 

indicate that the model can predict 60% of the variance in the observed data. However, in order to 
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mitigate the problem of including more independent variables for the purpose of increasing the R2, 

the application of the adjusted R2 is often emphasised. The adjusted measurement takes into account 

the number of variables applied in the regression model and will therefore mostly be referred to, in 

the analysis of the study (Agresti & Franklin, 2014).  

 

Although a relatively simple and useful model to apply, the OLS regression have its limitations. Firstly, 

an OLS regression can only have a dependent variable that has continuous data or fairly continuous 

data, meaning that the variable can take on any value (Agresti & Franklin, 2014). This implies that 

OLS cannot be used for discrete variables such as colours and names. Secondly, the linear regression 

is limited to variables with linear relationships. For example, this eliminates the possibility to test a 

curved relationship such as age and income, since income rises with age, flattens and later declines 

again when a person reaches seniority. Thirdly, an OLS regression as previously discussed, uses the 

mean of the dependent and the independent variable to explain their relationship. Which is problem-

atic since occasionally, it is the extreme observations that are worth investigating (Agresti & Franklin, 

2014). Lastly, the linear regression is furthermore exposed to a few assumptions of which without 

them, the explanatory power can be misguiding or even wrong (Wooldridge, 2009; Keller, 2017). 

These assumptions will be discussed in detail along with their respective consequences in a later sub-

section.  

 

In summary, practicality of the linear regression might be limited to few life scenarios, since most 

relationships are not linear. However, due to the nature of the relationship of the variables in this 

study, along with the simplicity and theoretical practicality in economics, the OLS method is deemed 

appropriate in this study. Especially, since studies within the field of ESG and firm performance, also 

have applied similar statistical methods in their research (Buallay, 2019; Mǎnescu, 2011; Wang, 2011; 

Velte, 2017; Kim et al., 2013; Almeyda & Darmansya, 2019; Balatbat et al., 2012). It should further-

more be noted that while the majority of previous literature have chosen multiple linear regression 

models, studies such as Nollet and colleagues (2015) as well as Ambec and Lanoie (2008) have opted 

to apply linear as well as non-linear approaches. Although their approach was deemed highly interest-

ing, the OLS linear regression method was chosen, validated by its general fit and applicability in 

previous research.  
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5.3 Time Periods 

When determining time periods in research, there are in general two approaches: measuring time in 

event-time or in calendar-time (Fama,1998). An event-time approach bundles events, such as scoring 

day or credit day and measures the returns for a defined period of time after the specific event, re-

gardless of when in calendar terms, the event has occurred.  In contrast, a calendar-time approach 

bundle events by (for example) year and measures the returns from a specific time onwards. This 

would be problematic for studies where events occurred in different time frames. However, as ESG 

ratings in general are being updated on the same basis every year, the problem of calendar-time 

measures does not occur. Additionally, most literature studying the effect on firm performance from 

an ESG perspective have applied calendar-time approaches, similarly to what will be used in this study 

(Balabat et al 2012; Atan et al, 2018; Velte, 2017).  

 

Less consensus exists when determining the length of the time-period. Most relevant literature on the 

topic use periods ranging from one up to ten-year periods. Most commonly, a time period between 

four to eight years have been applied in previous research. Examples include Balatbat and colleagues 

(2012) applying a four-year period while Landi and Sciarelli (2019) have chosen a nine-year period. 

Studying a longer time frame, however, further enhances the statistical quality with a larger dataset to 

be analysed (Agresti & Franklin, 2014) 

  

There is furthermore little consensus regarding which time periods to study. Arguably, studying ESG 

effects before the 21st century would be tedious since ESG is a relatively new concept. Indeed, most 

relevant studies (Balatbat et al., 2012 Landi & Sciarelli, 2019; Friede et al, 2015; Velte, 2017) focusing 

on ESG have been conducted after 2010. Furthermore, studying a sample after 2010 minimises the 

risk of the sample being contaminated by abnormal effects from the financial crisis. Arguably, using a 

sample from 2010-2018, such effects have been minimised or in best case, eliminated. In contrast, the 

opposite can be said, specifically, it can be argued that using a sample from 2010-2018, we forgo 

analysing firms in the full business cycle, including a recession.  

 



   
 

 39 

5.4 Sample Identification 

The sample of the study consists of firms registered at the main stock exchanges in the U.S: New York 

Stock Exchange (NYSE) and NASDAQ:US (NASDAQ). In order to capture the effect of all types of 

companies, both exchanges have been included in the study. Selecting only NYSE would have ne-

glected large technology companies such as Google and Apple, the opposite would be true if only 

companies on NASDAQ had been chosen. NASDAQ and NYSE are furthermore the two most ac-

tive markets in the world and are therefore less prone to suffer from illiquidity (Nasdaq, 2018).  

  

The following criteria have been applied upon collecting the firms to be included in the sample. Firstly, 

the firms had to be listed on the either NASDAQ or NYSE between the period of the 1st of January 

2010 to the 31st of December 2018. Secondly, the firms chosen for the sample had to have common 

equity listed on either exchange. Lastly, only firms with a market capitalisation value above USD 2 

billion was included in the final sample size. The particular cut-off point of the market capitalisation 

was chosen to include both large and mid-cap firms in the sample and to avoid sample firms with 

non-continuous ESG data across the chosen time period.  

  

Data on companies were foremost extracted using Bloomberg Terminal (2020), which later on were 

cross-checked against an ESG data list. Although Bloomberg is a secondary source of data, it is con-

sidered to be highly reliable, and subsequently no discrepancies are assumed to exist in the data ex-

traction. Nevertheless, a random cross-check of the data against NYSE and NASDAQ for potential 

discrepancies was conducted. 
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5.5 Dependent Variables 

The following section will outline the dependent variables applied to assess the relationship between 

ESG and firm performance in the sample. More specifically, one market variable, Annul Stock Return, 

and two accounting variables, Net Income and Return on Assets, have been chosen as proxy for firm 

performance. Including market as well as accounting measures is in line with some of the previous 

literature in the field and will furthermore allow the study to answer the two outset sub-question of 

the research paper. 

 

Market return  

In order to study the effects of ESG on firm performance, more specifically market performance, a 

firm’s annual stock return has been applied.  The annual return of the stock indicates whether the 

value of the stock has increased or decreased over a period of time. Using the annual return, it can be 

determined if the ESG score has created any value and as such increased the price of the stock during 

that year. (Brealey et al., 2011) Although Tobin’s Q have been used as a proxy for market performance 

by various research papers, the most common measure is the change in stock market prices (Landi & 

Sciarelli, 2019; Wang, 2011; Kim et al., 2013; Balatbat et al., 2013; Dang & Yang, 2018) In line with 

this study, Mǎnescu (2011), also applied the stock return and the Fama and French (1992) three factor 

model when studying ESG and firm performance.  

 

An additional source of income and a return to the investor is a stock’s dividend. Dividend payments 

are also known, to in theory, affect stock prices and on the ex-dividend date, the stock price tends to 

decrease by the value of the dividend (Brealey et al., 2011). Considering that almost 64% of the 1000 

largest firms listed in the U.S pay out dividends higher than the treasury yield (McGrath, 2019), not 

adjusting for dividends would result in a negative effect on the stock returns in the sample. In other 

words, parts of the return that should be incorporated, originating from the dividend, would be fore-

gone in the sample. Dividends should therefore arguably be adjusted for, in order to avoid a negative 

impact on dividend paying stocks in the sample data. This is in opposition to the method Landi and 

Sciarelli (2019) applied in their study, which we argue would be unfavourable for the purposes of this 

paper. For similar objectives, the stock prices applied in the study, was also adjusted for stock splits. 
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Adjusting for the stock split, the influence on the stock return caused by the split and therefore not 

attributable to changes in the market value, was avoided.  

 

In order to compute the annual return for each firm in the sample, monthly adjusted closing prices 

were collected from Bloomberg (2020). It was furthermore assumed that the investor would purchase 

the stock in the last day of the year (at time t-12) and sell the stock in the end of the following year, 12 

months later (at time t). Hence, the annual return is calculated using the following method: 

 

15) Annual Stock Return Closing Price t 
Closing Price t-12

-1	

 

Net Income 

When studying the effects of ESG on firm profitability, we firstly applied the Net Income. Net Income 

is an indication of the firm’s profitability and is found after subtracting all expenses from its revenue. 

Hence, Net Income, reflects the profitability, considering both the operational as well as the financial 

expenses of the business. (Petersen et al., 2017) Having Net income as a dependent variable, it be-

comes possible to test the influence of ESG on firms’ profitability, and whether ESG practices po-

tentially influence the bottom-line of the company. Net Income can however, be prone to earnings 

manipulation, often because of how incentive programmes are structured and should as such be in-

terpreted with care. (Ibid) Using Net Income as a dependent variable is furthermore less common in 

the field of ESG and firm performance, compared to Return on Assets and Market Returns, but 

nonetheless considered highly interesting. For the purpose of the study, the end of year Net Income 

was collected for each firm in the sample, using the Bloomberg terminals (2020). 

 

Return on Assets 

The second variable representing the firm’s profitability in this study, is Return on Assets (ROA). ROA 

is a measure demonstrating a firm’s profitability relative to its total assets. The variable is often referred 

to as the company’s ability to use its assets to generate earnings. (Petersen et al., 2017) Having ROA 

as a dependent variable in this study, allowed us to examine the effects of ESG on the firm’s ability to 
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generate profits from its assets. Applying the ROA as a proxy for firm profitability is furthermore a 

common practice within the ESG literature (Balatbat et al., 2012; Buallay, 2019; Mishra & Suar, 2010; 

Velte, 2017; Yawika & Handyani, 2019; Dang & Yang, 2018). Even though ROA is a commonly used 

measure, it should be noted that it has some limitations. For example, asset size can vary across in-

dustries and as such, ROA can become difficult to use when comparing different types of firms. (Pe-

tersen et al., 2017) In order to minimize the effect of such, a variable controlling for sector have been 

included in the study, which is discussed more in detail under control variables.   

 

The ROA variable is gathered from Bloomberg (2020) on an annual, end of year basis and is calculated 

as: 

 

16) Return on AssetsT= 
Net EarningsT
Total AssetsT

	

 

  

5.6 Independent Variables – Environmental, Social and Governance Scores 

The ESG rating industry is a rather new phenomenon, compared to the industry of regular credit 

ratings, making it more complex and difficult to navigate, prominently because of its lack of transpar-

ency and little procedural homogeneity (Escrig-Olmedo et al., 2019; Berg et al., 2019). Hence, distin-

guishing between ESG ratings and their quality can be difficult. In relation to this study, access to 

information was the primary hurdle of collecting the ESG scores and therefore the data readily avail-

able was chosen.  

 

The initial data was gathered using the Thomson Reuters database, which provides ESG data on over 

6000 companies, sourced from ASSET4. However, due to non-continuous data, a large portion of 

the scores were NULL values in the dataset. This entailed that the firms were unrated in close to half 

of the firm data years, in the selected time period. This reduced the sample size substantially and a 

vast portion of the firms in the sample, only had two or three ratings across the nine-year period. 

Hence, including all data points would have resulted in an overrepresentation of the firms with more 

frequently recorded ESG scores. Another option was to assume that the ratings were unchanged, from 
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the previous year, when the score was recorded as a NULL value. It was however concluded to be a 

far too large of an assumption and therefore an unfavourable option. We therefore opted to change 

the ESG score provider to Sustainalytics. From the new data source, a more complete dataset could 

be attained, where most of the firms (with ratings) had recorded scores across the whole nine-year 

period. (Reuters, 2020; Sustainalytics, 2020)  

 

The Sustainalytics scores were divided into four categories: a combined ESG score and three separate 

scores in the pillars of Environmental, Social and Governance. The Environmental, Social and Gov-

ernance scores are computed using 227 different indicators (Sustainalytics, 2020), both quantitative 

and qualitative. The final combined ESG score is then computed as an average of the three pillars, 

where the Environmental and Social score each weigh 35% and lastly, the Governance score weighs 

30% of the total score. The score ranges from 0-100, where 100 is the highest and 0 is the lowest 

possible score. (Sustainalytics, 2020) Below is a list, composed of the various categories that are utilised 

in the industry, together with number of indicators per category, applied by Sustainalytics. It is evident 

from the list, that Sustainalytics have indicators in close to all categories presented (Berg et al., 2019): 
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TABLE 2 – Sustainalytics Indicators per Category 

Environmental  Social  Governance 
Category Indicators 

 
Category Indicators 

 
Category Indicators 

Biodiversity 1 
 

Access to Basic Services 2 
 

Anti-Competitive Practises 0 

Climate Risk Mgmt 0 
 

Access to Healthcare 6 
 

Audit 4 

Electromagnetic Fields 1 
 

Animal Welfare 2 
 

Board 6 

Energy 3 
 

Business Ethics 4 
 

Board Diversity 1 

Environmental Fines 1 
 

Child Labour 0 
 

Board Gender Diversity 1 

Environmental Mgmt. System 2 
 

Clinical Trials 1 
 

Chairman - CEO separation 1 

Environmental Policy 4 
 

Collective Bargaining 2 
 

Corruption 2 

Environmental Reporting 2 
 

Community & Society 3 
 

Lobbying 3 

Forests 1 
 

Customer Relationship 1 
 

Reporting Quality 3 

GHG Emissions 5 
 

Discrimination & Diversity 2 
 

Shareholders 0 

GHG Policies 3 
 

ESG incentives 1 
 

Systematic Risk 0 

GMO's 1 
 

Employee Development 1 
 

Taxes 2 

Global Compact Membership 1 
 

Employee Turnover 1 
 

Unions 0 

Green Building 5 
 

Financial Inclusion 1 
   

Green Products 7 
 

HIV Programmes 1 
   

Hazardous Waste 1 
 

Health & Safety 7 
   

Non-GHG Air Emission 1 
 

Human Rights 2 
   

Ozone Depleting Gases 1 
 

Indigenous Rights 1 
   

Packaging 0 
 

Labour Practises 3 
   

Resource Efficiency 1 
 

Philanthropy 3 
   

Site Closure 1 
 

Privacy & IT 1 
   

Toxic Spills 1 
 

Product Safety 2 
   

Waste 3 
 

Public Health 1 
   

Water 2 
 

Remuneration 4 
   

   Responsible Marketing 3 
   

   Supply Chain 21 
   

   Sustainable Finance 9 
   

Table 2 - Number of Indicators per category on Sustainalytics ratings. Source: Berg et al., 2019 
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The collected ESG data constituted of the combined ESG score as well as the disaggregated Environ-

mental, Social and Governance scores for the firms in the data sample. Scores were recorded on a 

monthly basis with varying degrees of rating frequency per year. Hence a monthly average was com-

puted for each firm year, where n is the number of months the score is reported for the respective 

firm in year t and xi is the monthly score. 

 

17) ScoreT=  1
n
∑ Xi

n
i=1  

 

The graph below displays an average of the yearly scores, computed for the firms in the sample. It is 

worth noting the positive trend in the ESG, Environmental and Social score, whilst the Governance 

score is somewhat more stagnant. The lowest and the highest combined ESG scores in the sample are 

34.17 and 81.83, which are Republic Services and Advanced Micro Devices respectively. 

 

 
Figure 2 - Average scores in the sample, from 2010 to 2018. Source: Own contribution, based on ESG data 

 

76% of all firms in the sample of this study, either experience an increase or decrease in their ESG 

score. Testing whether the actual upgrade or downgrade (increase or decrease) in the respective ESG 
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cluding the change in the ESG score would furthermore underpin the potential influence on profita-

bility or signalling effect associated ESG improvement, in areas such as the levels of air emissions or 

the board gender diversity. Similar methods were applied by Sahut and Pasquini-Descomps (2015), 

which is one of the few studies conducted on the change of the ESG score. 

 

Hence, the yearly percentage change in the respective score was included as an additional variable in 

this study. Below are two graphs presenting the division of the observations in the respective change 

category (Figure 3), as well as the average yearly increase versus decrease (Figure 4) of the data points 

in the sample. Examining the graphs, it is evident that a large portion of the sample have a recorded 

score change between 2010 and 2018. Additionally, the average score increase in the sample seems to 

be larger than the average score decreases, which also explains the positive score trend observed in 

Figure 2. 

 

 
Figure 3 – Percentage Distribution of ESG score changes across the sample. Source: Own contribution, based on ESG data 
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Figure 4 - Average Increase versus Decrease in the ESG score in the sample. Source: Own Contribution, based on ESG data. 

 
The change in the combined ESG as well as the Environmental, Social and Governance scores were 

calculated using the equation below. The score change represents the percentage increase or decrease 

of the score in the year being measured in time T. Scoret	is the last score reported in year T and Scoret-12 

is the last score reported in the previous year.  

 

18) Score ChangeT= 123456
123456789

-1 

 

The absolute score change was also calculated for the purpose of testing the effect of score changes 

and were initially also included in the analysis. However, due to the results being close to identical, we 

decided to only include one change variable and exclude the absolute change from the study. 
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5.7 Control Variables 

In order to isolate the effect of ESG on firm performance in our statistical analysis, a set of control 

variables will have to be included in the model. The following section will elaborate on the control 

variables included in the analysis. The variables are known through theory and previous literature to 

be related to firm performance and should as such be controlled for when analysing the effect of ESG. 

As previously elaborated on, Fama and French’s three factor model (1992), has historically been one 

of the most prominent models of calculating a stock’s expected returns. Therefore, the fundamentals 

of the three-factor model, have been applied as a basis for the control variables in the multiple regres-

sion model, paired with other variables found to influence a stock’s return. Furthermore, the factors 

included in the regression model on profitability and ESG, will also be elaborated on.  

 

Capital Asset Pricing Model 

As presented in the previous section, CAPM is calculated as E (R)i = Rf+β "E (Rm- Rf)#.	The first 

variable in the equation, the risk-free interest rate, expresses the return an investor expects without 

taking on any risk. The best theoretical estimate of the risk-free rate is the expected return of a zero-

beta portfolio. However, due to the inconvenience, the most common approach in practice, is often 

to apply the government bond yield as a proxy for the risk-free rate. (Petersen et al., 2017) Considering 

that the study sample, consist of firms located in the United States, the one-year U.S government bond 

yield was deemed the most appropriate proxy. Applying the one-year bond rate furthermore matches 

the of the horizon of the dependent variable of Annual Stock Returns.  The monthly one-year U.S 

government bond yield was retrieved from Bloomberg terminals (2020) and for the purposes of cal-

culating CAPM, the beginning of year, one-year interest rates was applied.  

  

Secondly, the estimation of systematic risk – the firm beta, is calculated as βi= Cov (Ri;Rm)
Var	(Rm)

  and is based 

on the historical returns of the security (Petersen et al., 2017). The beta in this study has been retrieved 

from Bloomberg (2020) and for the purpose of calculating the CAPM in time T the historical beta for 

the corresponding time T has been applied, reflecting the returns in the two years prior time T. It is 

furthermore worth noting that the inherent heterogeneity in beta computations, across various sources 
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has been recognised, but due to the beta’s limited impact in this study, retrieving data solely from 

Bloomberg was deemed sufficient. (Petersen et al., 2017) Additionally, other studies performed on 

ESG and firm performance, by Velte (2017) and Mǎnescu (2011), have also included the beta, when 

controlling for the systematic risk in their regression models.  

 

Lastly, the market return is required to compute the CAPM. Schultz (2003) argued that the benchmark 

used should match the characteristics of the sample, as much as possible. For this study, the Russell 

1000 index is used as a proxy for the market return. The first reason being that the sample in this study 

is comprised of U.S listed firms, in line with the origin of the firms represented in the Russell 1000 

index. Secondly, the index is composed of the largest companies, by market capitalisation, similar to 

our sample. The index’s lower bound on market capitalisation was in 2010, USD 1.7 billion (FTSE, 

2020), which captures the minimum market capitalisation of USD 2 billion of the sample selection in 

this study. The Russell 1000 index is arguably a great match in relation to the characteristics of the 

sample in this study. However, applying another similar index like the S&P500 index, would most 

likely yield similar results, as they follow the similar market patterns, which can be seen in the graph 

below.  

 

 
Figure 5 – Monthly Price development of S&P500 and Russell 1000. Source: Data: Bloomberg (2020), Graph: Own Contribution 

 

0

500

1000

1500

2000

2500

3000

3500

2010                                                          2014                                                           2018       

S&P500 and Russell 1000 monthly Index Prices

SP500 Russell 1000



   
 

 50 

In order to compute the index return, monthly index prices have been retrieved from Bloomberg 

(2020) from end 2009 to end 2018. In line with the computation of the dependent variable of Annual 

Stock Returns, the Russell 1000 data was also adjusted for dividends and stock splits. The monthly 

prices were then used to calculate the yearly market returns, using the following method, where t is 

the last month in year T and t-12 is the last month in the year T-1.  

 

19) Index ReturnT= Index Pricet
Index Price t-12

-1 

 

Market Capitalisation 

The second factor Fama and French (1992) found to have an impact on the expected returns of a 

stock, is the small minus big (SMB) variable. As previously mentioned, the authors found that small-

cap stocks tend to outperform large-cap stocks and that the size of a firm’s market cap had an effect 

on stock returns. In order to control for the potential small versus large cap effect, on the dependent 

variable of market returns, the absolute value of the firm’s stock market capitalisation has been in-

cluded, as a proxy for Fama and French’s SMB factor. Mǎnescu (2011), in line with this study, also 

applied the Fama and French (1992) variables in her study of ESG and firm performance, using the 

size of the Market Capitalisation as a proxy for the SMB variable. Other studies within the field of 

ESG and firm performance have also included a variable, to control for any effects of firm size (Kim 

et al, 2013; Balatbat et al, 2012; Atan et al, 2018; Mishra and Suar, 2010; Velte, 2017).  In this study, 

yearly stock market capitalisation, for each firm, measured in USD millions has been retrieved from 

the Bloomberg (2020) database.  

 

Price to Book Ratio 

The last factor in the three-factor model (Fama & French, 1992) found to have an effect on stock 

returns is the high minus low (HML) variable. To account for the potential effect of a value stock 

versus a growth stock, a price to book ratio has been included in the regression analysis. In the original 

three-factor model (Fama & French, 1992), the HML factor is computed as the book to market price 

of a stock. However, in this study, the price to book (P/B) value has been used as a proxy for the 
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HML factor. The factor is more commonly found in databases and yearly P/B values could therefore 

be retrieved from Bloomberg (2020). Since the P/B variable is the inverse of the B/P, we expect the 

relationship to be the opposite of what was concluded by Fama and French (1992).  Comparing our 

methods to previous research, Mǎnescu (2011) using the three-factor model, also applied a proxy for 

the HML factor when studying ESG and market performance. No other studies can be found to have 

included an HML variable, however. Nevertheless, since Fama and French (1992) found the variable 

to be a good predictor of expected stock market returns, the ratio was chosen to be included in this 

study, when assessing the effect of ESG on excess stock returns.  

 

Number of Employees 

As previously mentioned, size has been included in the vast majority of previous studies within the 

field of ESG and firm performance (Kim et al, 2013; Balatbat et al, 2012; Atan et al, 2018; Mishra and 

Suar, 2010; Velte, 2017). In addition to the variable to the stock market capitalisation, the Number of 

employees is a commonly used proxy for size (Dang & Li, 2015). In contrast to the size of market 

capitalisation, the number of employees is more neutral measurement as it is not directly driven by 

market factors. Some previous studies have also used total assets as a proxy for size (Atan et al, 2018; 

Velte, 2017), but due to the fact that this study includes a varying degree of sectors, using number of 

employees was deemed an appropriate second measure for size in this study. 

 

Leverage 

A vast amount of literature within the field of finance, has historically studied the relationship between 

a firm’s indebtedness and its financial performance. Studies have to a varying degree shown that lev-

erage in fact has an impact on firm performance (Petersen et al, 2017). For example, a study performed 

on 10,375 firms in 39 countries, showed that firms with greater leverage experienced reduced perfor-

mance during downturns, compared to their peers (González, 2013). The effect has often been linked 

to the cost of financial distress, associated with higher levels of indebtedness (González, 2013; Pe-

tersen et al, 2017). It has therefore become a popular variable to include when studying financial per-

formance, nonetheless in relation to ESG. Nollet and colleagues (2015), for example, included the 

leverage ratio as a proxy for risk in their study on ESG and firm performance. In line with previous 
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papers, Leverage will also be included in this study (Balatbat et al, 2012; Landi & Sciarelli, 2019; Velte, 

2017; Atan et al, 2018). Leverage is here defined as the ratio of the long-term debt to long term assets 

of the firm. The end of year debt to asset ratio was collected on a yearly basis from the Bloomberg 

terminals (2020). 

 

Sector 

The final sample in this study is comprised of firms from 11 different industries, as per definition by 

Bloomberg (2020): 

 

§ Communication Services 

§ Consumer Discretionary 

§ Consumer Staples 

§ Energy 

§ Financials 

§ Health Care 

§ Industrials 

§ Information Technology 

§ Materials 

§ Real Estate 

§ Utilities 

 

In line with Velte (2017) as well as Balatbat and colleagues’ (2012) studies, a variable representing the 

sector was included in the analysis. Including a variable representing the sector in the regression, fur-

thermore, controls for any industry effects on firm performance. For example, some industries might 

have lower ESG scores as well as lower stock returns in the sample. Not including an industry variable, 

would result in a false negative association between the ESG and firm performance, which Mǎnescu 

(2011) also noted in her study. The author furthermore pointed out that not including the industry 

variable, would obscure the overall effect. To control for the above-mentioned factors, a sector dummy 

has been included in the analysis.  
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Year 

As the study is conducted over a time period of nine years, it was deemed appropriate to include a 

time variable. Firstly, because some of the firms in the initial sample had less than nine observations 

due to inconsistent data. Hence, the effect of time would have to be tested in order to further validate 

the decision to remove observations with less than nine firm years. Secondly, including a year variable 

would also test for any structural changes in the market, such as the mandatory Greenhouse Gas 

Reporting legislation that was introduced in 2010 (USEPA, 2020). Hence, the year in which the ob-

servation occurred was converted from 2010, 2011, … 2018, to a continuous variable of 1, 2, … 9. 

 

5.8 Final Sample 

The initial firm data sample consisted of 1009 firms and upon the removal of all firms with non-

existing ESG data, 792 firms were left in the sample. Removing firms with missing year data such as 

Beta and Net Income, lowered the sample size to 5145 observations. Lastly, only firms with nine years 

of continuous data was kept in the sample, to avoid firm overrepresentation. More specifically, the 

decision to exclude firms with non-continuous ESG, was supported by the fact that the Year variable 

was found to be statistically significant (see results).  The final sample therefore consisted of 423 firms 

with 3807 observations.  

 

Notes on Sample Size 

Perhaps the most common limitation found in statistical analysis is related to the sample size of the 

data collection. When the true population size is large, formulating a statistical inference based on a 

small sample can be problematic. Specifically, the further away the sample size is from the size of the 

population, the larger will the variance of error be. Subsequently making the power of the analysis 

insignificant. However, analysing a hypothesis regarding a large population is often impossible, which 

is why, a sample is applied (Agresti & Franklin, 2014). Having a larger sample also minimises the risk 

of making Type II errors, validating a hypothesis when it should be rejected. Most literature agree that 

in order to attain any type of meaningful results, the sample size must be larger than 100 observations, 

a requirement this study fulfils (Agresti & Franklin, 2014). However, the size of the sample should 
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relate to two things, namely, the size of the population and the margin of error that the analyst is 

willing to accept. In terms of the size of the sample for this paper, the true population analysed is 

approximately 6,300 firms on both the NYSE and the NASDAQ (Bloomberg, 2020). Hence, this 

paper sample of 423 firms only covers c. 6.7% of the whole population. However, comparing the 

sample size of the study with similar research papers, many previous studies have shown to use a 

substantially smaller sample. (Parket & Eilbirt, 1975; Atan et al, 2018; Garcia et al., 2017; Almeyda & 

Darmansya, 2019; Kim et al., 2013).  

 

Consequently, the size of the sample is an important limitation to all statistical analyses, this paper 

included. Specifically, it can be said that the sample size in this paper is limited in the sense of only 

covering less than 7% of the population studied. However, in alignment with similar studies in the 

field, the sample is size is arguably not considered a substantial problem to the statistically inferences 

conducted in analysis. 

 

5.9 Omitted variables 

Beyond the dependent variables, of Annual Stock Return, Net Income and ROA, other variables were 

initially considered for this study. However, due to various circumstances related to the access of data, 

they have been omitted from the analysis.  

 

The EBITDA variable was initially collected for the purpose of studying the effects of ESG on firm 

performance. Including the EBITDA variable was considered to be a suitable complementary to the 

variable of Net Income, as it would test the effect of ESG on a line-item closer to the operating 

income, in the income statement. Including EBITDA as a dependent variable was furthermore in line 

with what some of the previous studies in the field (Balatbat et al., 2012; Yawika & Handayani, 2019). 

However, when commencing data analysis, it became apparent that the EBITDA variable was missing 

many of the firm data years, leading to inconsistent data. Under normal circumstances, a solution 

would have been to access a different database, to potentially gain access to some of the missing data 

points. However, due to the current circumstances, no such data collection was possible.  
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Furthermore, Research and Development (R&D) costs were considered as control variable in the 

study. Including the variable in the study would have controlled for the potential influence of R&D 

investments on the Annual Stock Returns, Net Income and the ROA variables. Specifically, firms 

investing into R&D could become more efficient and have higher growth in general, consequently 

making it a suitable control variable in the analysis. Including the R&D was furthermore in line with 

some previous literature in the field of ESG and firm performance (Kim et al., 2013; Fatemi et al., 

2018; Velte, 2017; Lee at al., 2016). However, the initially collected data was highly inconsistent, similar 

to the EBITDA variable and has therefore been excluded from the analysis. 

 

5.10 Final Models 

The following section will elaborate on the models applied in this study, to examine whether firms 

with higher ESG scores perform better, financially. The models have been divided into two sections, 

firstly, describing the models testing market performance and the secondly elaborating on the models 

analysing firm profitability. The variables, previously elaborated on are applied, using the following 

multiple linear regression model that have been laid out in the statistical methods section: 

 

20) y = α + β1x1 +… βnxn + ε	 

 

The multiple linear regression model allows for hypothesis testing: 

21) H0:	βj = 0 

22) H1:	βj ≠ 0 

 

The statistical software package R have furthermore been applied when conducting the analysis. 

 

Market Model 

The market regression models are meant to answer the first part of the research question in this study 

- if firms with higher ESG scores have excess stock performance and secondly, whether the change 

in the score can convey any signalling effect related to ESG performance. For the sake of simplicity, 
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only the ‘base’ regression model will be written out below. An overview of the remaining models 

analysing the stock market performance can be found in Table 3.  

 

The following multiple regression model have been applied, with seven of the independent variables: 

 

23) FINP (AR) = α + β1SCORE + β2CAPM + β3LOG(MKTCAP) +β4LOG(P B⁄ ) 

…………… ..    .  +	β5LEV + β
6
YEAR + β7SECTOR + ε 

 

The response variable FINP in this model, is the calculated Annual Stock Return as elaborated on in 

the methodology. The independent variable denoted SCORE represents the combined ESG score as 

well as the separate Environmental, Social, and Governance score. The combined ESG and the iso-

lated scores are tested in separate models (see Table 3).  

 

In order to analyse whether the ESG can contribute to market returns, the factors originating in the 

three-factor model (Fama & French, 1992) have been included in the regression models. By including 

variables previously known to influence a stock’s market return, we will be able to assess whether ESG 

contributes to returns, excess of what is found to be part of the ‘expected return’. Firstly, the variable 

denoted CAPM is the calculated Capital Asset Pricing Model. Secondly, the size of firms’ Market 

Capitalisation haven been included, denoted MKTCAP. In the regression model, the natural logarithm 

of MKTCAP has been applied to account for the large variation that exists between the firms’ market 

capitalisation values in the data frame. Transforming the variable, by applying the natural logarithm 

hence makes the model less prone to outlier influence (Wooldridge, 2009). Thirdly, the variable de-

noted LOG(P/B) is the natural logarithm of the price to book ratio. For similar reasons as mentioned 

in relation to the MKTCAP variable, the natural logarithm has been applied to the Price to Book ratio. 

The effect of the transformation of both the MKTCAP as well as the P/B ratio can furthermore be 

observed in the Descriptive Statistics in Table 4. Lastly, the LEV (Leverage) and YEAR have been in-

cluded to control for any additional effects of indebtedness, measured as the debt to assets ratio, and 

time. Lastly, the categorical variable SECTOR is included to control for any industry effects. The 

sectors are Communication services, Consumer Discretionary, Consumer Staples, Energy, Financials, Health Care, 

Industrials, Information Technology, Materials, Real Estate and Utilities. For the purpose of including the 



   
 

 57 

sector variable as a dummy, each sector has been categorised as a factor in the statistical programme 

R, and the effects of each sector therefore be analysed separately when reviewing the results. The 

Communication Services sector has furthermore been used as the reference variable. Hence, only the re-

maining ten categories will be shown in the regression panels. 

 

Profitability Model 

In order to answer the second part of the research question of whether ESG has an impact on firm 

profitability and if the change in the score can influence the firm’s financial performance, the following 

multiple regression has been adopted. Similar to the market model described above, only the ‘base’ 

regression model will be written out. An overview of the remaining models analysing the firm profit-

ability can be found in Table 3.  

 

24) FINP(NI, ROA) = α + β1SCORE + β2LOG(EMPL) +  β3LEV  + β4YEAR  

……………………+ β5SECTOR + ε 

 

The response variable FINP represents the last two dependent variables in this study, namely Net 

Income and Return on Assets. The base model with the same regressors presented above have been ap-

plied to both Net income and ROA, but is not visually written out, again for simplicity. In line with 

the market models, the SCORE variable represents the aggregate ESG as well as the disaggregated 

Environmental, Social, and Governance scores (see Table 3 for more detail) 

 

As for the control variables, the three-factor model variables from the previous regression have been 

replaced to better fit the nature of the response variable. Hence, the market variables have been re-

placed by the LOG(EMPL) variable, which is the natural logarithm of the number of the employees 

in the company. The Number of Employees variable is meant to control for size, similar to the 

MKTCAP variable, but was deemed a more appropriate, when analysing profitability. More specifi-

cally, assuming a link between earnings and stock prices (Ball & Brown, 1968), the value of the 

MKTCAP could potentially be influenced by the ESG effect on Net Income. Thus, making the 

MKTCAP an inappropriate control variable in the profitability regression model. Furthermore, in line 
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with the arguments for transforming the MKTCAP and P/B variables, the natural logarithm of number 

of employees have been applied. The impact of the transformation is furthermore highlighted in the 

Descriptive statistics in Table 4. Lastly, the LEV, YEAR and SECTOR is included in the model, to ac-

count for any effect of indebtedness, time and industry on the dependent variable as presented in the 

market regression model.  
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TABLE 3 – Overview of the Regression Models  

Regression Dependent Variable Score Explanatory Variables 

A. Annual Stock Return Combined ESG  
CAPM, LOG(MKTCAP), LOG(P/B), 

LEV, YEAR, SECTOR 

B. Annual Stock Return Δ Combined ESG  
CAPM, LOG(MKTCAP), LOG(P/B), 

LEV, YEAR, SECTOR 

C. Annual Stock Return ENV, SOC, GOV 
CAPM, LOG(MKTCAP), LOG(P/B), 

LEV, YEAR, SECTOR 

D. Annual Stock Return Δ ENV, ΔSOC, ΔGOV  
CAPM, LOG(MKTCAP), LOG(P/B), 

LEV, YEAR, SECTOR 

E. Net Income Combined ESG  
 LOG(EMPL), LEV, YEAR,  

SECTOR  

F. Net Income Δ Combined ESG  
 LOG(EMPL), LEV, YEAR,  

SECTOR  

G. Net Income ENV, SOC, GOV 
 LOG(EMPL), LEV, YEAR,  

SECTOR  

H. Net Income Δ ENV, ΔSOC, ΔGOV  
LOG(EMPL), LEV, YEAR,  

SECTOR  

I. Return on Assets Combined ESG  
LOG(EMPL), LEV, YEAR,  

SECTOR 

J. Return on Assets Δ Combined ESG  
LOG(EMPL), LEV, YEAR,  

SECTOR 

K. Return on Assets ENV, SOC, GOV 
LOG(EMPL), LEV, YEAR,  

SECTOR 

L. Return on Assets Δ ENV, ΔSOC, ΔGOV  
LOG(EMPL), LEV, YEAR,  

SECTOR 

Table 3 - Overview of the regression models and their respective variables. Source: Own contribution 
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5.11 Assumptions 

To successfully conduct a multiple linear regression model, several assumptions must be satisfied to 

strengthen the reliability of the statistical findings. Henceforth, the following statistical assumptions 

will be tested for and discussed in detail in order to justify the premises. 

 

Firstly, the assumption of a linear relationship between the dependent and independent variables in 

the analysis will be discussed. Secondly, the normality of the three dependent variables, Stock Return, 

ROA and Net Income will be examined. In relation to normality, the notion of independence among 

the variables will be presented. Thirdly, the assumption of homoscedasticity in the analysis will be 

accounted for, as the final sample should not display substantial signs of strong heteroskedasticity. 

Lastly, any signs of multicollinearity will be discussed and tested for, among the variables. Further-

more, the consideration of outliers and endogeneity will be elaborated on in relation to its implications 

of this paper.  

 

Linearity 

One of the principal assumptions when conducting a multiple linear regression model is linearity. If 

the assumption of linearity between the dependent and independent variable is violated, the OLS 

regression is considered to be an unfit statistical model. Fitting a linear model without the prerequisite 

of linear data will results in distorted inferences. Hence, the condition of linearity must be met, before 

the OLS regression model can be applied in this study. (Woodridge, 2009; Keller, 2017) 

  

Testing for linearity, each independent (predictor) variable must be compared against its dependent 

variable (response). The most common test is to conduct a scatterplot with the dependent variable on 

the y-axis and the independent variable on the x-axis. This graphical test allows the user to visually 

determine whether the relationship between the variables is linear. When examining the scatterplot, 

the relationship between the dependent and the independent variable do not have to be perfectly 

linear. The relationship should, however, follow a positive or a negative slope (Woodridge, 2009; Kel-

ler, 2017)  
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In order to verify the assumption of linearity in this study, scatterplots of the Annual Stock Return, 

Net Income and ROA were conducted with the independent variables previously outlined. The visual 

plots can be found in the appendix 5. Based on the scatterplots, the assumption of linearity between 

the dependent and the independent variables was considered satisfied.  

 

Normality 

The assumption of normality follows the notion that the sampling distribution used in the regression 

model follows a normal distribution or graphically a bell-shaped curve (informally). If this assumption 

is violated, the t-statistic and F-statistic applied in this in paper, will no longer have t and F-distribu-

tions. Hence, the P-value derivations in the analysis potentially becomes void. (Wooldridge, 2009) The 

importance of the normality of residuals are a widely debated one, some statisticians argue that im-

portance is overrated while other denoted the significance for confidently make accurate inferences 

(Wooldridge, 2009). Notably, Sir George Box, a famous statistician, once wrote “Equally, the statistician 

knows, for example, that in nature there never was a normal distribution, there never was a straight line, yet with normal 

and linear assumptions, known to be false, he can often derive results which match, to a useful approximation, those 

found in the real world” (Box, 1976, p 792). Hence, the assumption sometimes used in analysis may not 

be completely true but are a necessary presumption to make. 

  

Departing from that notion, there are a few tests, one may apply to test the normality of the data and 

a common method is to visually examine a histogram of the variable. Additionally, a Skewness-Kur-

tosis test might further help quantify what can be visually seen in the histogram (Wooldridge, 2009; 

Keller, 2017). Specifically, the histograms of the three dependent variables will be outlined below, 

starting with Stock Returns, followed by Net Income and ROA. Furthermore, notes on their respec-

tive skewness and kurtosis will be commented on.  

  



   
 

 62 

 
Figure 6 - Histogram and the Normal Distribution of Annual Stock Return. Source: Own contribution 

 

Commencing with the histogram of the Annual Stock Return, visually, the normality can with confi-

dence be said to be normal, albeit not perfect. Specifically, the distribution is slightly skewed, which is 

expected when dealing with economic variables that are found to be naturally skewed (Ball & Brown, 

2019). Notably, the skewness test conducted on the specific dependent variable yielded a score of 

0.56, which was considered to be low and close to a non-skewed curve of 0 skewness (Agresti & 

Franklin, 2014). The distribution of the annual stock return had a kurtosis of 4.310, which in contrast 

to a perfect kurtosis of 3.0 (mesokurtic kurtosis) is considered to be satisfied. Consequently, it can be 

said that the normality of the dependent variable of Annual Stock Returns is satisfied (see Table 4 of 

the descriptive statistics).  

 

 
Figure 7 - Histogram and the Normal Distribution of Net Income. Source: Own contribution 
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Visually, the histogram of Net Income, shows that the distribution is far from normal. Notably, the 

graph depicts severe signs of leptokurtosis with a kurtosis of 14.97 (see Table 4), which is considerably 

high. (Agresti & Franklin, 2014) The kurtosis is likely a result of the high frequency of observations 

with a Net Income close to 0 in the dataset. Additionally, upon testing the skewness (3.30) of the Net 

Income, we conclude that the variable inherits strong signs of skewness.  

 

 
Figure 8 - Histogram and the Normal Distribution of Return on Assets. Source: Own contribution 

 

Lastly, inspecting the distribution of the ROA variable, it can be concluded that the kurtosis of 7.47, 

is higher than ideal mesokurtic kurtosis. The high kurtosis was furthermore anticipated, based on what 

was observed in the Net Income distribution. However, ROA being a ratio, diminishes the leptokur-

tosis compared to the Net Income. Additionally, the skewness of the ROA (0.56) variable was found 

to be close to perfect. 

 

Arguably, the normality found in the dependent variables; Net income and ROA, do not follow opti-

mal features to conclude normality satisfactory. Notably, transformation methods could have been 

applied to modify the data to better fit the underlying assumptions. A common transformation tech-

nique applied in econometrics when the distribution of the data is skewed, is the natural logarithm 

(Wooldridge, 2009) However, since only the Net Income showed signs of skewness, little effect was 

obtained from transforming the variables. Additionally, statisticians such as Wang and colleagues 

(2014) argue that log transformations can be unfavourable, and we therefore refrained from transform-

ing the dependent variables using this technique. Lastly, other transformations such as a Box-Cox trans-

formation have been considered (Box & Cox, 1964). However, due to the scope of the study, and the 
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possibility of overmanipulating the data and making it difficult to interpret, we abstain from trans-

forming the variables using this technique, although suggest that future research take this into consid-

eration.  

 

Although violating the assumption of normality, applying the OLS does not breach the best linear 

unbiased estimator (BLUE) under the Guass-Markov assumption (Wooldridge, 2009). However, as 

previously mentioned, to make exact inferences about our variables, the assumption of normality must 

hold. According to the central limit theorem (CLM) however, we can conclude that the sample is close to 

normally distributed if the sample is large enough (Wooldridge, 2009). The notion of ‘large enough’ is 

often debated however, although having a close to 4,000 observations in the dataset, is by many con-

sidered to be sufficient to justify the approximation of the CLM (Ibid). We therefore conclude that 

normality does not pose an imperative threat to our inferences.  
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TABLE 4 – Descriptive Statistics 

Variable Mean Standard 
Deviation Kurtosis Skewness Minimum Maximum Range 

Annual Stock Return 0.12 0.27 4.31 0.56 -0.74 1.39 2.13 

Net Income 1407.66 2765.25 14.97 3.3 -12896 19872 32768 

ROA 6.23 6.32 7.47 0.40 -34.53 42.82 77.35 
        

ESG  56.69 8.53 2.37 0.32 34.17 81.83 47.66 

ENV  52.66 12.96 2.48 0.45 23.83 94.83 71 

SOC  55.92 10.19 2.77 0.31 28.91 89.42 60.51 

GOV  64.27 9.03 2.65 -0.11 36.44 94.25 57.81 

Δ ESG  0.01 0.06 11.15 1.71 -0.23 0.56 0.79 

Δ ENV 0.03 0.09 13.31 2.07 -0.36 0.88 1.24 

Δ SOC 0.02 0.09 16.73 2.1 -0.34 1.11 1.45 

Δ GOV 0.00 0.06 8.44 0.95 -0.28 0.47 0.75 
        

CAPM 0.11 0.12 3.16 0.57 -0.14 0.64 0.78 

LOG(MKTCAP) 9.46 1.13 2.99 0.64 7.01 13.54 6.53 

LOG(P/B) 1.06 0.72 5.33 0.52 -1.49 6.29 7.78 

LOG(EMPL) 9.67 1.35 4.13 0.06 2.94 14.65 11.71 

MKTCAP 27381.02 50525.49 52.25 5.54 1107.27 757029 755921.73 

P/B 4.08 11.34 1391.53 32.76 0.22 540.01 539.79 

EMPL 42998.45 124080.2 223.33 13.14 19 2300000 2299981 

LEV 23.43 14.93 3.12 0.44 0 96.03 96.03 
Table 4 - Descriptive statistics of all variables included in the study (excluding the YEAR and SECTOR variable). Source: own 
contribution 
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Independence 

In addition to the assumption of normality the notion of independence needs to be satisfied, in order 

to successfully conduct a linear regression. Independence is defined as having a sample of observa-

tions, independent of each other. Specifically, one’s probability to be selected into the sample is not 

determined nor affected by another observation. (Agresti and Franklin, 2014) By having a complete 

random sample, the notion of independence is guaranteed. However, even though the sample is not 

completely random, the notion of independence can still be fulfilled. To be more precise, the sample 

of the study is collected using a clear criterion and thus, not perfectly random. Consequently, since all 

firm’s still have the same probability to be chosen, independence is said to be satisfied.  (Agresti and 

Franklin, 2014) 

 

Multicollinearity 

Multicollinearity is a situation which refers to when one of more explanatory variables in the regression 

model are highly correlated.  The collinearity is a problem since the independent variables should be 

independent of each other, and if violated, it may cause the overall model to be ill fitted. In other 

words, if the variables are correlated, the change in one variable may influence the other. As a result, 

the coefficient estimates may become over-volatile based on the other variables in the model. Addi-

tionally, the coefficient might become overly sensitive to small changes in the regression model. Lastly, 

any multilinearity problem will reduce the precision of the regression which consequently weakens the 

statistical power of the model. Subsequently, you may not be able to trust a significant p-value in a 

model with high multicollinearity (Wooldridge, 2009). 

  

Within statistics, there are several methods to be applied when testing the independent variables for 

collinearity. Often applied is a correlation test between two variables, such as the Pearson correlation 

test, also known as the product moment correlation coefficient. (Agresti & Franklin, 2014) The Pearson test 

will indicate the degree of correlation between the two variables, ranging from –1 to 1, where 1 signi-

fies perfect correlation. A second method testing the multicollinearity is to apply a variance inflation 

factor (VIF) test. The VIF test measures how much the variance of an estimated coefficient increases 

if your variables are correlated. If no correlation exists among the variables, the VIF test yields a score 
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of one, and if the score is higher than one, collinearity can be said to exist and a score below five is 

not considered to be troublesome. However, any value above five should be reviewed and a value 

above ten is considered problematic, according to most practitioners (Wooldridge, 2009; Agresti & 

Franklin, 2014).  

  

All variables have been tested for their respective level of collinearity using VIF-test for the complete 

list of regressions. In relation to this study, none of the conducted VIF-tests revealed signs of severe 

collinearity (see appendix 2). None of the VIF-scores were found to be above 4.0 and has therefore been 

deemed satisfied, which is in accordance with Woolridge (2009) and Keller (2017). Furthermore, a 

Pearson correlation test has been applied to all the variables applied in the analysis, which is depicted 

below in Table 5. Not surprisingly, the highest correlation exists between the aggregate ESG score and 

its sub scores; Environmental (ENV), Social (SOC), and Governance (GOV). However, since the 

VIF-test did not indicate any severe signs of multicollinearity in the models including all three ESG 

scores, the correlation was deemed unproblematic. Conversely, the lowest correlation score is found 

between dependent variable Net Income and the explanatory variable of change in aggregate ESG 

score. Interestingly however, the results from the Pearson correlation test indicate that there is a neg-

ative correlation between the Annual Stock Return and almost all of the ESG scores in the table.   
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(1)
(2)

(3)
(4)

(5)
(6)

(7)
(8)

(9)
(10)

(11)
(12)

(13)
(14)

(15)
(16)

(17)

(1) A
R

1
-0.010

0.053***
-0.038*

-0.025*
-0.063***

0.011***
-0.063***

-0.049***
-0.018

-0.071***
0.477***

0.050***
0.172***

-0.050***
-0.037

-0.155***

(2) N
I

1
0.200***

0.209***
0.302***

0.114***
-0.014

0.025*
0.027*

0.019
0.001

-0.025*
0.619***

-0.003
-0.021

0.411***
0.012

(3) RO
A

1
0.077***

0.096***
0.002

0.091***
0.01

0.014
0.012

-0.015
-0.051***

0.166***
0.261***

-0.116***
0.103***

-0.043**

(4) E
SG

 Score
1

0.869***
0.810***

0.610***
-0.046***

-0.020
-0.060***

-0.019
-0.024*

0.366***
0.074***

0.137***
0.375***

0.093***

(5) E
N

V
 Score

1
0.507***

0.396***
-0.028**

-0.006
-0.039**

-0.016
-0.043**

0.467***
0.143***

0.134***
0.433***

0.147***

(6) SO
C

 Score
1

0.333***
-0.041**

-0.024**
-0.067***

0.008
-0.016

0.235***
-0.090***

0.038***
0.206***

0.076***

(7) G
O

V
 Score

1
-0.049***

-0.018
-0.034**

-0.058***
0.005

0.051***
0.139***

0.224***
0.183***

-0.047***

(8) Δ E
SG

 
1

0.706***
0.734***

0.498***
-0.068***

0.017
-0.103***

-0.055***
0.045***

-0.237***

(9) Δ E
N

V
1

0.227***
0.145***

-0.049***
0.043**

-0.068***
-0.015

0.049***
-0.131***

(10) Δ SO
C

1
0.118***

-0.004
0.001

-0.061***
-0.059***

0.027**
-0.198***

(11) Δ G
O

V
1

-0.096***
-0.017

-0.094***
-0.040**

0.012
-0.154***

(12) C
A

PM
1

-0.039**
-0.064***

-0.057***
-0.033**

-0.243***

(13) Log(M
C

A
P)

1
0.173***

0.022
0.596***

0.142***

(14) Log(P/B)
1

0.183***
0.016

0.185***

(15) LE
V

1
0.117***

0.141***

(16) Log(E
M

PL)
1

0.002

(17) Y
ear

1

Pearson C
orrelation test

Table 5 - Pearson Correlation Table  
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Heteroskedasticity 

The last statistical assumption of the study is the assumption of heteroskedasticity. Heteroskedasticity 

refers to the situation where the variability of the residuals is unequal across the measured values in 

the dataset. It is often caused by having a sample where there is a large difference between the smallest 

and the largest observations. The implications of heteroskedasticity can have serious consequences 

for the OLS regression model. Specifically, the standard error prediction will be wrong and subse-

quently, any confidence interval and hypothesis conducted, might become unreliable. (Wooldridge, 

2009). 

 

The best way to understand heteroskedasticity is graphically. By computing a scatterplot of the resid-

uals and fitted values in the model, the degree of heteroskedasticity can easily be interpreted. If the 

plots follow a cone-shaped line, heteroskedasticity exists and a linear regression is not considered to 

be favoured (Wooldridge, 2009). However, if the plots instead follow a horizontal line, in a random 

pattern, the data exhibits homoscedastic tendencies and OLS regression can successfully be applied 

(Wooldridge, 2009). A second and more mathematical approach to detect heteroskedasticity, com-

monly applied by practitioners, is the Breusch-Pagan test. (Agresti & Franklin, 2014) The test applies the 

following hypotheses where H0: Homoscedasticity and H1: No Homoscedasticity. If the test yields a 

p-value below 0.05, the null hypothesis of homoscedasticity is rejected, and the Breusch-Pagan test 

implies that heteroskedasticity is present in the data.  

  

Following the methods previously elaborated on, the scatterplots for the fitted values have been ex-

amined for all 12 regression models in the study (see appendix 4). Presented below, are three examples 

of fitted value plots of the regression models on ESG and Annual Stock Return, Net Income and 

Return on Assets (see Figure 9-11) 
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Figure 9 - Residual vs Fitted plots Model A - Annual Stock Return 

 
Figure 10 - Residual vs Fitted plots Model E - Net Income 

 
Figure 11 - Residual vs Fitted plot Model I - ROA 

 

 

While not perfectly heteroscedastic in the plot of the Annual Stock Returns, arguably the heterosce-

dastic tendencies are worrisomely high in the other two remaining plots, especially for Net Income. 

Visually, we suspected that there are heteroscedastic tendencies in the regression models.  

 

In order to validate the visual assumption of heteroskedasticity, the aforementioned Breusch-Pagan 

test was applied to all 12 regression models (see appendix 3). The findings from the Breusch-Pagan test 

led us to reject the null hypothesis and heteroskedasticity was assumed to be present in the data. 

Hence, alternative methods have been considered in order to better mitigate the problem of heteroske-

dasticity in the sample. Specifically, two different methods were investigated to alleviate the hetero-

scedastic tendencies that existed among the residuals. Firstly, weighting the OLS method to was con-

sidered, in order to better mitigate the heteroskedasticity.  Secondly, the option of changing the stand-

ard errors of the models to robust standard errors, was taken into consideration. Specifically, when the 
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data suffers from heteroskedasticity, the standard errors become biased and inconsistent, while the 

coefficients of the OLS regression remain unbiased. Hence, the standard errors of the model can be 

altered, without changing the statistical method (Wooldridge, 2009).   

 

Applying White’s (1980) robust standard errors allow the standard errors to become unbiased, under 

the assumption that heteroskedastic tendencies exist. Hence, the method is often called White’s stand-

ard error, or sometimes, Huber-White standard error. Mathematically, it is defined as (White, 1980): 

 

1. Varr(β/OLS= ; N
N-K
< "X'X#

-1 ∑ (Xi
N
i=1 Xi

'ϵ=2)(X'X)
-1

   

 

Applying the robust standard errors to smaller sample sizes becomes problematic however, since the 

distribution of the t-statistic attained from applying a robust standard error can be far from the true 

distribution, ultimately leading to wrongful inferences. However, having a large sample, arguable like 

the sample applied in this paper, the distribution will become close to the t-distribution. Consequently, 

the method is validated by the sample size of the study and White’s robust standard errors have there-

fore been applied to all regression models in the analysis (Wooldridge, 2009; White, 1980). 

 

Furthermore, despite the ability to mitigate problems with an OLS regression tainted by heteroske-

dasticity, some statisticians still argue that robust standard errors are not without its caveats. For ex-

ample, King and Robert (2014) argue that using robustness does not eliminate the misspecification 

problem of the original model, hence using robustness is a mitigating method, to cloak the problems 

inherent in the model. We however argue that applying White’s robust standard errors to the regres-

sion model, in order to cope with heteroskedasticity and subsequently allow the paper to do draw 

more accurate inferences outweighs the downsides. In fact, the majority of statistical papers apply 

some form of robust techniques. The same authors contesting the usage of robust techniques found 

that among articles between 2009 and 2012, 66% reported having used robust standard errors (King 

& Robert, 2014). 
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Outliers 

Although not a required assumption for a linear regression, the notion of potential outliers is still an 

important subject for statistical inferences. Outliers are defined as any data point that differs substan-

tially from the remaining data points in the sample. In other words, an observation that lies an abnor-

mal distance from other values. Identifying an outlier, is conducted by the individual analyst and is 

therefore prone to selection bias. An outlier may be apparent in the data set due to either a large 

variability of the metric applied or due to experimental faults. The first mentioned indicate that the 

sample has a heavy-tail feature and the latter signifies an error in the measurement. Consequently, 

eliminating outliers in the second example becomes more justified than in the first instance. However, 

despite two different origins of outliers, the phenomena are to be expected when dealing with large 

sample sizes (Rousseeuw & Hubert, 2011). 

  

As a result of having outliers in a dataset, the statistical inferences and conclusions might become 

misleading. Another problem arises, when trying to justify removing an outlier that may influence the 

results substantially but are still considered to be a valid observation, despite its extreme characteristics. 

However, a removal of an outlier may be justified by other reasons. Firstly, an outlier may be valid to 

remove if the measurement error is clear. Secondly an outlier may also be removed if the elimination 

itself does not affect the result of the model but does have an effect on its assumptions. Lastly, in a 

scenario where the outlier is justified to be eliminated, is when the observation is the cause of the 

relationship between a dependent and independent variable (Barnett & Lewis, 1994). 

 

It may be noted that some extreme observations exist in the dataset obtained, which as noted by 

Rousseeuw and Hubert (2011) is common when it comes to large sample sizes. However, none of the 

outliers identified fulfilled any of the requirements previously outlined and have subsequently not been 

eliminated from the dataset.  
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Endogeneity 

Lastly, in order to satisfy the notion of Best Linear Unbiased Estimator (BLUE), it is necessary to 

comment on endogeneity. Endogeneity can potentially occur when the one or more of the independent 

variables are related to the error term in the model, also attributed to the problem of omitted variables 

(Wooldridge, 2009).  If the problems of endogeneity were to be present, a method of solving the 

omitted variable and measurement problem, is to apply Instrumental variables (Ibid). Another method 

often applied in practice is the two stage least squares (Ibid). However, due to the scope of the study, 

such methods have not been applied, but is an important consideration for future research and when 

interpreting our findings.   

 

Sub-Summary Methodology 

The methodological section started out by elaborating on the OLS method that have been applied to 

study the relationship between ESG and the three performance variables, Annual Stock Return, Net 

Income and ROA. The section concluded 12 different regression models, assessing both the aggregate 

as well as the change of the scores. Furthermore, important assumptions tests, critical to the applica-

tion of the multiple linear regression model was touched upon, accompanied with the rectification of 

critical issues such as heteroskedasticity, that was apparent in the models.  
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6. Results 

To assess whether superior Environmental, Social and Governance practices have an influence on 

firm performance, the regression models laid out in the methodology have been analysed and the 

findings are presented in the following section. For each regression model, the results and the general 

statistical implications are commented on, to conclude whether the null hypothesis can be rejected or 

not. Each result panel presents two regression models, the aggregate score and the change of the score. 

Firstly, the regression models A-D (see Table 3 for overview of the models) analysing the influence of ESG 

on stock market returns are presented. Secondly, the profitability models E to H, assessing the rela-

tionship between Net Income and ESG are discussed. Lastly, the final four regression models I to L, 

having ROA as the dependent variable are assessed and elaborated on. The findings from the analysis 

will furthermore be used to make quantitative inferences regarding the hypotheses that were previ-

ously developed, in order to answer the overall research question posed in this study. 

 

Notes on Lag Performance Analysis 

Besides the analysis presented below, the potential lagging effect of ESG on firm performance was 

also considered. Therefore, the score and the score change was tested together with the financial per-

formance metrics (Annual Return, Net Income and ROA) in year T+1, in the same manner as each 

regression below. As such, it allowed us to test whether the ESG performance in the previous year (T) 

had any effect on firm performance in the following year (T+1). The results from the regression anal-

ysis did not yield a different finding than the results presented below and will therefore not be dis-

cussed any further.  It was therefore concluded that no different effect could be established on lag 

firm performance, in our sample. 
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6.2 Annual Stock Return and combined ESG Score 

Investigating the annual stock return and the combined ESG score, it was found that the score was 

negatively influencing the stock returns on the 0.01 and 0.05 level, when testing both the actual score 

and the change of the score (model A and B respectively). The beta coefficient of the aggregate ESG 

score was -0.002, indicating that in our sample, a one-point increase in the score is correlated with a 

0.2 percentage points lower stock return, holding everything else equal. Additionally, it was also found 

that CAPM had a significant and positive influence on stock returns in the sample. Moreover, the 

natural logarithm of Market Capitalisation and Price to Book ratio had a positive effect on returns, in both 

regression models. This suggests a positive effect of size and the P/B on stock market performance.  

The findings are in opposition to what Fama and French (1992) have concluded in their Three Factor 

Model, where they suggest the opposite. Conversely, there was a negative statistical significance be-

tween the dependent variable and two of the explanatory variables Leverage and Year, suggesting that 

indebtedness and time in had a negative effect on returns, in the sample. Investigating the categorical 

variables, we noticed that some of the sectors, most notably Energy and Utilities, are significant and 

influencing our dependent variable negatively and positively, in the respective sectors.  

 

Based on the findings of the two regression models, we rejected the null hypothesis, stating that the 

combined ESG score has no effect on stock market returns. Lastly, examining the goodness of fit, of 

the actual as well as the change of the ESG score, the adjusted R squared was approximately 0.3 in 

both models. Comparing the adjusted R squared to previous research, our findings were deemed sat-

isfactory and in line with what is expected in this field of study. Furthermore, the F-statistic is signifi-

cant with a p value < 0.01, indicating that our model fits the data well. 
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Table 6 - Combined ESG Score - Annual Stock Return 

      Model A 
Aggregate score   Model B 

Delta Score   

  Variables   Coeff. Std Error T-value     Coeff. Std Error T-value     

                          

  ESG / Δ ESG   -0.002 0.001 -4.602 ***   -0.162 0.064 -2.522 **   

                          

  CAPM   1.110 0.034 33.119 ***   1.092 0.034 32.284 ***   

  LOG(MKTCAP)   0.014 0.004 3.822 ***   0.009 0.003 2.489 **   

  LOG(P/B)   0.073 0.007 10.668 ***   0.073 0.007 10.713 ***   

  LEV   -0.001 0.000 -3.473 ***   -0.001 0.000 -3.735 ***   

  YEAR   -0.008 0.002 -5.040 ***   -0.010 0.002 -6.130 ***   

  Consumer Discretionary 0.015 0.024 0.624     0.010 0.024 0.421     

  Consumer Staples   0.010 0.024 0.425     -0.006 0.025 -0.228     

  Energy   -0.059 0.030 -1.982 **   -0.062 0.030 -2.087 **   

  Financials   -0.008 0.022 -0.379     -0.005 0.022 -0.222     

  Health Care   0.032 0.023 1.378     0.025 0.024 1.054     

  Industrials   -0.003 0.023 -0.125     -0.013 0.023 -0.574     

  Information Technology   -0.022 0.024 -0.914     -0.035 0.024 -1.466     

  Materials   0.000 0.026 -0.013     -0.012 0.026 -0.475     

  Real Estate   0.001 0.050 0.016     -0.030 0.050 -0.601     

  Utilities   0.051 0.023 2.210 **   0.028 0.023 1.220     

                          

                          

  Intercept   -0.010 0.041 -0.246     -0.071 -1.833 -1.892 *   

  R2   0.303         0.300         

  Adj. R2   0.300         0.297         

  F   103.0 ***       101.4 ***       

  Number of observations 3807         3807         

  Level of Significance: 0.01 '***' 0.05 '**' 0.1 '*'                
Table 6 - Regression Summary - see Appendix 1 for more details 
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6.3 Annual Stock Return and Environmental, Social and Governance Scores 

The first regression, model C, testing the aggregate Environmental, Social and Governance scores, 

indicate that the Environmental score negatively influence stock returns in the sample. The remaining 

two score variables, Social and Governance, indicate no effect on stock market performance. This 

suggests that the Environmental score is the driving factor of the findings from the combined ESG 

score regression (model A).   

 

Secondly, when testing the change of the Environmental, Social and Governance scores, the results 

are slightly different. The change of the Environmental score is still negatively influencing the annual 

stock return on the 0.05 level. Interestingly, the Governance score also demonstrate a negative statis-

tical significance on the 0.05 level, with the dependent variable. The findings suggest that an “upgrade” 

(an increase in the score), or in other words - an improvement in the Environmental as well as Gov-

ernance practices, have a negative impact on stock market performance in our sample.  

 

Examining the remaining control variables in both model C and D, the results were much similar to 

the findings of the combined ESG score regression (model A). The CAPM, the natural logarithm of 

the Market Capitalisation and Price to Book ratio were significant (p < 0.05) with a positive beta coefficient. 

Similarly, the Leverage and Year variable were still negatively influencing the stock return in the sample. 

 

Lastly, commenting on the goodness of fit, the adjusted R squared of 0.301 and 0.297 respectively, 

were similar to the combined ESG score models and considered satisfactory. Both models had a highly 

significant F-statistic with a p value below 0.01, indicating a model with highly fitted variables. Based 

on the findings in both regression models, we reject the null hypothesis. 

 

 

 

 



   
 

 78 

 

Table 7 - Environmental, Social and Governance Score - Annual Stock Returns 

      Model C 
Aggregate score   Model D 

Delta Score   

  Variables   Coeff. Std Error T-value     Coeff. Std Error T-value     

                          

  ENV / Δ ENV   -0.002 0.000 -3.832 ***   -0.084 0.036 -2.315 **   

  SOC / Δ SOC   0.000 0.001 -0.212     -0.033 0.042 -0.777     

  GOV / Δ GOV   0.000 0.001 -0.589     -0.121 0.058 -2.077 **   

                          

  CAPM   1.109 0.033 33.108 ***   1.086 0.034 31.957 ***   

  LOG(MKTCAP)   0.017 0.004 4.215 ***   0.009 0.003 2.572 **   

  LOG(P/B)   0.072 0.007 10.591 ***   0.073 0.007 10.638 ***   

  LEV   -0.001 0.000 -3.323 ***   -0.001 0.000 -3.720 ***   

  YEAR   -0.007 0.002 -4.896 ***   -0.010 0.002 -6.316 ***   

  Consumer Discretionary 0.009 0.024 0.382     0.010 0.024 0.417     

  Consumer Staples   0.008 0.024 0.319     -0.006 0.025 -0.261     

  Energy   -0.072 0.031 -2.343 **   -0.062 0.030 -2.093 **   

  Financials   -0.019 0.025 -0.754     -0.004 0.022 -0.195     

  Health Care   0.036 0.024 1.516     0.026 0.024 1.082     

  Industrials   -0.006 0.023 -0.261     -0.013 0.023 -0.577     

  Information Technology   -0.024 0.024 -1.021     -0.036 0.024 -1.492     

  Materials   -0.007 0.026 -0.275     -0.012 0.026 -0.465     

  Real Estate   -0.009 0.050 -0.179     -0.029 0.050 -0.576     

  Utilities   0.036 0.025 1.461     0.028 0.023 1.192     

                          

                          

  Intercept   -0.047 0.055 -0.876     -0.070 0.039 -1.814 *   

  R2   0.304         0.301         

  Adj. R2   0.301         0.297         

  F   91.820 ***       90.500 ***       

  Number of observations 3807         3807         

  Level of Significance: 0.01 '***' 0.05 '**' 0.1 '*'                
Table 7 - Regression Summary - see Appendix 1 for more details 
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6.4 Net Income and combined ESG Score 

The first regression model testing the effects of ESG disclosure on firm profitability is the combined 

ESG score and Net Income model (model E). The results from the regression, testing the aggregate 

combined ESG score was statistically significant, positively influencing the Net Income. Upon exam-

ining the remaining control variables, size measured as the Number of Employees, was found to positively 

influence Net Income at the 1% level. Opposing the previous findings on Annual Stock Return, no 

statistical influence could be determined when examining the effect of the Year and the Leverage varia-

ble in the model. Lastly the categorical sector variables were found to have a varying effect on Net 

Income, across all industries in the sample, except for the Finance and Energy sector (p>0.05), sug-

gesting that industry differences largely influenced Net Income.  

 

When studying the change of the combined ESG score in the regression (model E), no statistical 

significance could be concluded of the ESG score. The findings suggested that whilst the actual ESG 

score had a negative influence on Net Income in the sample, an upgrade, in other words - the percentage 

increase of the combined score was shown to have no statistical influence on profitability. The re-

maining control variables in the model were close to unchanged from the aggregated score model (D). 

  

To conclude, both regression models had a significant F-statistic (p < 0.01) and an adjusted R squared 

of approximately 0.31, which suggested a sufficiently good fit of the model and was deemed satisfac-

tory. Hence, we rejected the null hypothesis in the model examining the effect of the combined ESG 

score on Net Income. However, the null hypothesis of the second regression model analysing the 

change of the combined ESG score, could not be rejected.  
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Table 8 - Combined ESG Score - Net Income 

      Model E 
Aggregate score   Model F 

Delta Score   

  Variables   Coeff. Std Error T-value     Coeff. Std Error T-value     

                          

  ESG / Δ ESG   30.114 5.898 5.106 *** -1007.104 651.951 -1.545     

                          

  LOG(EMPL) 1063.221 56.409 18.849 *** 1136.354 54.438 20.874 *** 

  LEV   -2.797 2.731 -1.024     -2.451 2.761 -0.888     

  YEAR   -20.715 14.491 -1.430     -10.834 15.194 -0.713     

  Consumer Discretionary -2469.625 326.915 -7.554 *** -2461.736 329.733 -7.466 *** 

  Consumer Staples   -958.782 381.126 -2.516 **   -777.404 375.968 -2.068 **   

  Energy   -190.191 410.283 -0.464     7.453 404.869 0.018     

  Financials   -454.401 333.498 -1.363     -449.935 336.571 -1.337     

  Health Care   -853.328 342.418 -2.492 **   -753.344 345.012 -2.184 **   

  Industrials   -1997.374 326.539 -6.117 *** -1915.937 327.828 -5.844 *** 

  Information Technology   -1288.571 335.709 -3.838 *** -1117.456 336.659 -3.319 *** 

  Materials   -1604.127 327.043 -4.905 *** -1430.938 324.803 -4.406 *** 

  Real Estate   -3888.707 347.954 -11.176 *** -3632.017 342.816 -10.595 *** 

  Utilities   -1525.004 326.252 -4.674 *** -1225.721 316.420 -3.874 *** 

                          

                          

  Intercept   -9124.037 566.681 -16.101 *** -8271.697 550.863 -15.016 *** 

  R2   0.314         0.308         

  Adj. R2   0.312         0.306         

  F   124.0 ***       120.7 ***       

  Number of observations 3807         3807         

  Level of Significance: 0.01 '***' 0.05 '**' 0.1 '*'                
Table 8 - Regression Summary - see Appendix 1 for more details 
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6.5 Net Income and the Environmental, Social and Governance Score 

Examining the isolated Environmental, Social and Governance scores presented some interesting 

findings. Firstly, the Environmental score revealed a positive beta coefficient, with a t-value significant 

at the 0.01 level. The direction of the coefficient showed that better Environmental practices positively 

influenced firm profitability in the sample. On the contrary however, the Social score was found to 

negatively influence Net Income, at the 0.01 level, suggesting that Social factors such as (among other 

parameters) remuneration disclosure and gender diversity on boards is negatively related to Net In-

come. Similar to the Social score, the Governance score was found to negatively influence Net Income 

(p<0.01), in the sample. Furthermore, the natural logarithm of Number of employees was found to be 

positively influencing Net Income, similar to the previous regression of the combined ESG score 

(model E). On the contrary however, the Year variable was significant at the 0.01 level with a negative 

beta coefficient. The Leverage variable indicated no statistically significant effect. Lastly, all of the sec-

tors appeared to have an effect on profitability, with the exclusion of the Financial and Energy sector 

that showed no significant influence in the analysis.  

 

Examining the change of the three scores, the Environmental score change variable was found signif-

icant at the 0.05 level. The results show that the percentage increase in the Environmental score, has 

a negative influence on earnings, more specifically the larger the percentage increase, the more negative 

the effect on Net Income, holding everything else constant. Additionally, no effect could be found on 

the change of the Social, nor the Governance score. The remaining control variables in the regression 

presented no substantial changes compared to the previous model of the three aggregate scores, except 

for the Year variable that was no longer statistically significant. To conclude, both models yielded an 

F-statistic with a p value below 0.01 and an adjusted R squared approximately 0.33, which was deemed 

satisfactory. Hence, we rejected the null hypothesis of no effect, for both model E and F. 
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Table 9 - Environmental, Social and Governance Score - Net Income 

      Model G 
Aggregate score   Model H 

Delta Score   

  Variables   Coeff. Std Error T-value     Coeff. Std Error T-value     

                          

  ENV / Δ ENV   49.190 5.326 9.236 *** -811.570 356.282 -2.278 **   

  SOC / Δ SOC   -14.975 5.717 -2.619 *** -75.930 413.198 -0.184     

  GOV / Δ GOV   -24.120 6.245 -3.863 *** 376.572 716.621 0.526     

                          

  LOG(EMPL) 983.714 53.291 18.459 *** 1136.069 54.428 20.873 *** 

  LEV   -3.626 2.679 -1.354     -2.329 2.757 -0.845     

  YEAR   -41.281 14.461 -2.855 *** -8.805 15.202 -0.579     

  Consumer Discretionary -2213.351 311.593 -7.103 *** -2464.820 329.274 -7.486 *** 

  Consumer Staples   -928.179 366.323 -2.534 **   -774.732 375.214 -2.065 **   

  Energy   78.079 402.239 0.194     2.158 404.512 0.005     

  Financials   -384.459 347.991 -1.105     -454.206 336.449 -1.350     

  Health Care   -1148.841 339.657 -3.382 *** -740.200 344.446 -2.149 **   

  Industrials   -1860.130 311.450 -5.973 *** -1918.556 327.313 -5.862 *** 

  Information Technology   -1277.596 325.088 -3.930 *** -1117.743 335.930 -3.327 *** 

  Materials   -1392.935 315.981 -4.408 *** -1432.477 324.420 -4.416 *** 

  Real Estate   -3299.190 347.869 -9.484 *** -3603.540 343.161 -10.501 *** 

  Utilities   -881.587 317.509 -2.777 *** -1228.101 316.060 -3.886 *** 

                          

                          

  Intercept   -6848.267 632.881 -10.821 *** -8273.577 551.253 -15.009 *** 

  R2   0.333         0.308         

  Adj. R2   0.330         0.306         

  F   118.3 ***       105.8 ***       

  Number of observations 3807         3807         

  Level of Significance: 0.01 '***' 0.05 '**' 0.1 '*'                
Table 9 - Regression Summary - see Appendix 1 for more details 
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6.6 Return on Assets and the combined ESG Score 

When testing the Return on Assets and the combined ESG score, no effect of the score could be 

established. Analysing the findings on the remaining control variables, the natural logarithm of the 

Number of employees was found to negatively influence the ROA. Interestingly, the Leverage variable was 

found to be significant and negatively influencing the ROA as well, in contrast to when analysing the 

Net Income. No statistical influence could be determined on the Year variable. Lastly, close to all of 

the sector categories, except Real Estate, were significantly influencing the ROA, which was anticipated. 

 

Similar results were found in the second regression model (I) and the results indicated that the change 

of the ESG score was statistically insignificant. The remaining control variables were furthermore 

influencing the ROA in the same direction, with no change in significance levels, except for the Real 

Estate sector.  

 

The F-statistics of both models were highly significant, and the adjusted R squared was approximately 

0.19, notably lower than the previous models. Based on the findings of the two regression models, we 

failed to reject the null hypothesis on ROA and the combined ESG score, both in the aggregate as 

well as the change model.  
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Table 10 - Combined ESG Score - Return on assets 

      Model I 
Aggregate score   Model J 

Delta Score   

  Variables   Coeff. Std Error T-value     Coeff. Std Error T-value     

                          

  ESG / Δ ESG   0.021 0.013 1.620     1.369 1.696 0.807     

                          

  LOG(EMPL) -0.317 0.086 -3.698 *** -0.272 0.083 -3.294 *** 

  LEV   -0.105 0.007 -14.152 *** -0.105 0.007 -14.103 *** 

  YEAR   0.036 0.036 0.983     0.054 0.038 1.428     

  Consumer Discretionary 3.790 0.427 8.866 *** 3.792 0.428 8.852 *** 

  Consumer Staples   4.379 0.472 9.281 *** 4.509 0.467 9.664 *** 

  Energy   -2.454 0.659 -3.725 *** -2.340 0.660 -3.547 *** 

  Financials   -2.998 0.411 -7.287 *** -3.013 0.412 -7.310 *** 

  Health Care   2.446 0.506 4.836 *** 2.522 0.504 5.003 *** 

  Industrials   3.401 0.393 8.649 *** 3.461 0.393 8.807 *** 

  Information Technology   2.244 0.458 4.905 *** 2.360 0.465 5.074 *** 

  Materials   1.845 0.476 3.872 *** 1.953 0.472 4.137 *** 

  Real Estate   0.794 0.541 1.469     0.975 0.540 1.807 *   

  Utilities   -1.605 0.397 -4.047 *** -1.396 0.375 -3.721 *** 

                          

                          

  Intercept   9.196 1.018 9.031 *** 9.755 0.914 10.670 *** 

  R2   0.191         0.191         

  Adj. R2   0.188         0.188         

  F   64.05 ***       63.87 ***       

  Number of observations 3807         3807         

  Level of Significance: 0.01 '***' 0.05 '**' 0.1 '*'                
Table 10 - Regression Summary - see Appendix 1 for more details 
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6.7 Return on Assets and the Environmental, Social and Governance Score 

The final regression model of the study, testing the isolated effects of the three scores, concluded that 

the Social and Governance scores were statistically insignificant. The Environmental score however, 

indicted a positive and significant (p< 0.01) influence on the ROA. The directions and the significance 

of the remaining variables in the model were close to unchanged, compared to the combined ESG 

score model and will therefore not be commented on any further. 

 

When testing the change of the three ESG pillars, little statistical significance could be detected. The 

findings suggested that whilst the aggregate Environmental score positively influence ROA, no such 

effect could be concluded when measuring the size of the score change. The findings furthermore 

stand in contrast to model H, where the change in the Environmental score was found to negatively 

influence Net Income. Similar to the previous model, the control variables remain close to unchanged.  

 

Lastly, the overall statistical significance of both models was considered high with a p value below 

0.01. The adjusted R squared (approximately 0.19) was furthermore satisfactory and in line with the 

previous models on ROA. Hence, the null hypothesis was rejected in the first regression model, ex-

amining the isolated scores. We however failed to reject the null hypothesis in model L, analysing the 

change of the three score variables.  
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Table 11 - Environmental, Social and Governance Score - Return on Assets 

      Model K 
Aggregate score   Model L 

Delta Score   

  Variables   Coeff. Std Error T-value     Coeff. Std Error T-value     

                          

  ENV / Δ ENV   0.035 0.010 3.356 *** 0.973 0.920 1.058     

  SOC / Δ SOC   -0.017 0.014 -1.183     0.097 1.053 0.092     

  GOV / Δ GOV   -0.007 0.017 -0.422     0.032 1.585 0.020     

                          

  LOG(EMPL) -0.368 0.090 -4.103 *** -0.273 0.083 -3.294 *** 

  LEV   -0.106 0.007 -14.189 *** -0.105 0.007 -14.124 *** 

  YEAR   0.024 0.037 0.662     0.053 0.038 1.384     

  Consumer Discretionary 4.006 0.442 9.065 *** 3.797 0.429 8.856 *** 

  Consumer Staples   4.419 0.472 9.358 *** 4.508 0.467 9.653 *** 

  Energy   -2.168 0.680 -3.186 *** -2.335 0.659 -3.541 *** 

  Financials   -2.774 0.546 -5.084 *** -3.011 0.413 -7.294 *** 

  Health Care   2.284 0.505 4.519 *** 2.508 0.505 4.965 *** 

  Industrials   3.515 0.397 8.864 *** 3.464 0.393 8.805 *** 

  Information Technology   2.306 0.468 4.933 *** 2.363 0.465 5.078 *** 

  Materials   2.049 0.492 4.166 *** 1.954 0.472 4.136 *** 

  Real Estate   1.187 0.551 2.155 **   0.947 0.542 1.746 *   

  Utilities   -1.119 0.452 -2.473 **   -1.394 0.376 -3.709 *** 

                          

                          

  Intercept   10.362 1.403 7.384 *** 9.759 0.915 10.665 *** 

  R2   0.192         0.190         

  Adj. R2   0.190         0.188         

  F   56.63 ***       55.89 ***       

  Number of observations 3807         3807         

  Level of Significance: 0.01 '***' 0.05 '**' 0.1 '*'                
Table 11 - Regression Summary - see Appendix 1 for more details 
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6.8 Hypothesis Summary 

The purpose of the following section is to align the statistical inferences with the hypotheses outlined 

in the Hypothesis Development section. Specifically, it will serve as a concluding summary of how 

our results are linked to the initial hypothesis, by briefly restating the outset hypothesis and the re-

spective findings, firstly looking at the combined ESG score, followed by the disaggregated Environ-

mental, Social and Governance scores. 

 

H1a: The combined ESG score positively influence stock returns. 
In the outset hypothesis, H1a was formulated to expect a positive relationship between ESG and stock 

market returns. Studying regression model, A and B, no such effect could be concluded. Specifically, 

it was found that aggregate ESG in addition to the change of ESG had a negative effect on stock 

performance. Consequently, hypothesis H1a has been rejected. 

 

H2a: The combined ESG score positively influence Net Income 
The results from the regression model E and F suggests that the combined ESG score is positively 

related to the Net Income, whilst no effect could be concluded on the change of the score variable in 

our sample. The findings were in line with the outset hypothesis H2a, which consequently led us to 

accept the hypothesis.   

 

H3a: The combined ESG score positively influence Return on Assets 
No statistical inferences could be made from the regression models analysing the influence stated in 

the outset hypothesis H3a. Neither the aggregate, nor the change of the ESG score yielded any statis-

tical significance. The findings led us to reject hypothesis H3a.  

 

H1b: Environmental, Social and Governance practices positively influence stock returns 

The regression models analysing the effect of the isolated ESG scores showed that the aggregate En-

vironmental score was negatively influencing the stock returns in the sample. Additionally, similar 

effect was concluded on the change of the Environmental as well as the Governance score. No effect 

could be concluded on the remaining variables. The findings stand in contrast to the outset hypothesis 

H1b and the hypothesis has therefore been rejected. 
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H2b: Environmental, Social and Governance practices positively influence Net Income 

The results from the regression models analysing the effect of the separate Environmental, Social and 

Governance score yielded diverging implications in relation to the hypothesis. Firstly, the aggregate 

Social, Governance scores as well as the change of the Environmental score was found to negatively 

affect Net Income, in opposition to hypothesis H2b. Secondly, the aggregate Environmental score 

showed a positive influence on firm profitability, in line with H2b. The outset hypothesis could there-

fore neither be rejected nor accepted.  

 

H3b: Environmental, Social and Governance practices positively influence Return on Assets 

When studying the effect of ESG on the ROA variable, a statistically significant and positive effect 

could be concluded on the aggregate Environmental score. No statistical significance was detected on 

the change of the score variable, however. Hypothesis H3a was formulated to expect a positive rela-

tionship between the variables, which was (partially) confirmed by the analysis, leading us to accept 

the hypothesis.  

 

To conclude: 

§ H1a: Rejected 

§ H2a: Accepted  

§ H3a: Rejected 

§ H1b: Rejected 

§ H2b: Neither rejected nor accepted  

§ H3b: Accepted 
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7. Discussion 

With the objective of answering the overall research question and further discuss the findings of the 

statistical analysis, the following section will aim to address the results in relation to previous research. 

Furthermore, an in depth-discussion will be carried out, in relation to economic theory, in order to 

strengthen and broaden the implications of our findings. More specifically, the discoveries of the 

research paper will be debated through notions of profitability and strategy, theories of behavioral 

finance and signalling, as well as the trade-off between risk and return. 

 

Research on Annual Stock Return 

The majority of previous research within ESG and stock market performance seem to agree that a 

positive link exists between the two. In contrast however, this study found results that indicate a 

negative influence of ESG on stock returns, opposing many earlier studies in the field (Friede et al., 

2015; Clark et al., 2015; Fatimi et al., 2018; Liamkriangkrai, 2017; Galbreath, 2012; Chelawat & Trivedi, 

2016; Aouadi & Marsat, 2018; Buallay, 2019). Additionally, the results contradict our own 

hypotheses previously outlined, which predicted a positive relationship between ESG and stock 

market performance. Some previous research, however, supports our findings of a negative effect of 

ESG on stock market returns.  

 

Specifically, Auer and Schuhmacher (2016) in a study carried out on the U.S, Asia-Pacific and the 

European market, found results more aligned with the findings of this paper. While, their results did 

indicate some interested aspects of different investor behaviour, their study concluded that a high 

performing ESG portfolio did not outperform other portfolio strategies. Similarly, Farooq (2015) also 

contributes to the concept of a negative impact of ESG on stock returns, using Friedman’s shareholder 

theory (1970) to explain how ESG may redirect focus away from profit maximising activities, favoured 

by the investors. In line with research on ESG-portfolios carried out by Auer and Schuhmacher (2016), 

De Franco (2020), who researched emerging markets, found that firms with higher ESG scores 

underperformed in comparison to firms with lower ESG performance. Interestingly, the author also 

found that the direction of the effect depended on the geographical location of the stock market. 
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Similar findings are further supported by other studies (Farooq, 2015; Garcia et al., 2017; Sahut & 

Pasquini-Descomps, 2015). 

 

While, the aforementioned studies highlight research that both contradict and support the findings of 

this paper, other studies have also found no correlation of ESG and stock performance (Landi & 

Sciarelli, 2019; Balatbat et al., 2012; Mǎnescu, 2011; Almeyda & Darmansya, 2019). These studies are 

partially aligned with the findings of no influence in the Governance and Social score, as it was found 

that the Environmental score was the sole driver behind the combined negative ESG effect. 

Additionally, Atan and colleagues (2018) found no effect on isolated ESG dimensions, which further 

supports our results in relation to the Social and Governance score but contradict the finding regarding 

the Environmental impact.  

 

Furthermore, one of the few studies testing the impact of firm performance applying the change of 

ESG, has been carried out by Sahut and Pasquini-Descomps (2015). Specifically, their study indicated 

that a slightly negative impact on stock performance existed in the UK market, which supports the 

result of this paper. No effect could be found on the U.S and Swiss market, however.  

  

Research on Profitability 

The findings from the regression analysis on firm profitability firstly suggests that there is a 

positive statistical influence of the combined ESG score on firm profitability, when measured as Net 

Income. The findings are partially in line with the outset hypothesis, expecting a positive link between 

firm profitability and the ESG score. Comparing our findings to past studies that also investigate the 

combined ESG and firm profitability, a range of studies conclude a positive and statistically significant 

relation between the two (Velte, 2017; Bualley, 2019; Ahamed et al., 2014; Esteban-Sanchez et al., 

2017). We however note that none of the aforementioned studies have been conducted on Net 

Income, and therefore not directly comparable. Additionally, some of the previous research have 

drawn similar conclusions, to the results found in our regression analysis on ROA and the remaining 

models on change, where no statistical significance could be concluded. For example, Balatbat and 

colleagues (2012) found no statistical significance when investigating the combined ESG score and 
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ROA. Similarly, Nollet and colleagues (2015) concluded that there was no significant effect on neither 

ROA nor ROC, in their analysis.   

  

We furthermore find evidence of that the separate Environmental, Social and Governance sco-

res have a statistical influence on Net Income and ROA. Firstly, the aggregate Environmental score 

was positively associated with profitability, both when measured as Net Income as well as ROA.  The 

results suggest that firms with better performance in Environmental concerns, enjoy higher levels of 

profitability. Since little research have studied the effects of Net Income, we turn to other studies that 

have investigated accounting performance in general. Specifically, Lee and colleagues (2016) found a 

positive effect of Environmental performance, having ROA as a dependent variable. Other studies 

that investigated firm profitability found no significant effect on ROA and the Environmental score, 

however (Estaben-Sanchez et al., 2017; Buallay, 2019).   

  

On the contrary to the findings of the aggregate Environmental score, analysing the change of the 

score variable indicated a negative relationship with Net Income. This suggests that while having a 

higher Environmental score is associated with higher earnings, improving the score is not.  Since little 

research have been conducted on the changes in the Environmental score, no comparison to previous 

literature can be made on accounting performance. However, even though Nollet and colleagues 

(2015) concluded no statistical relationship between ESG and firm performance, they found evidence 

of that the relationship between the two was U-shaped. Hence, an increase in ESG performance only 

increased financial performance after a certain threshold. Up until that point, ESG expenditures had 

a negative influence on firm profitability. It is however acknowledged that their analysis was conducted 

on ROA and ROC, rather than Net Income.  

  

Secondly, the Social and Governance score was negatively influencing the Net Income in our study, 

similar to what Buallay (2019) found when investigating ROA. Buallay (2019) argued that her findings 

may have originated from executive management often engaging in social performance for their own 

benefit, although it is costly and reduces the efficiency of assets (ROA). Similar conclusions may be 

drawn from our findings of the influence on Net Income in our sample.  
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Lastly, the fact that we observe no statistical significance of the remaining ESG variables when ana-

lysing the ROA could be explained by at least two factors. Firstly, the sample is composed of firms 

from different industries and the ROA is known to be sensitive when comparing across sectors. For 

example, Balatbat and colleagues (2012), concluded statistical significance when studying separate in-

dustries and ROA. However, upon conducting portfolio analysis, no statistical significance could be 

observed, despite adding including an industry dummy in their analysis. Similarly, even though the 

sector variable was included in the regression models, to account for any industry related effects, our 

findings could be subject to sector differences, similar to Balatbat and colleagues’ (2012) findings.  

Secondly, much previous research has applied total assets as a control variable for size, whilst the 

models in this study have applied the Number of employees. The diverging results could therefore be 

a result of not including the asset size in the regression models. The results may pose some limitations 

to the reliability of our statistical conclusions but are still deemed adequate to be included in the dis-

cussion.  

 

Profitability and Strategy 

As elaborated on in the theoretical background, Freeman (1984), Porter and Van Der Linde (1995) 

argue that firms need to consider all stakeholders, including communities and society as a whole, in 

order to improve long term profitability. More specifically, Porter and Van Der Linde (1995) suggests 

that poor Environmental practices are signs of waste and inefficiencies, which could explain why firms 

with better Environmental scores perform better, in our study. For instance, operating more efficiently 

in Environmental categories such as waste, water and emissions can potentially be sources of compet-

itive advantage that can lead to cost effectiveness, supporting our findings (Porter & Van Der Linde, 

1995).  

 

In opposition to the stakeholder theory (Freeman, 1984), Friedman (1970) argues that there is a fixed 

trade-off between ESG enhancing activities and firm profitability. His stakeholder theory suggests that 

firms should refrain from engaging in socially responsible activities, since the costs will be borne by 

its shareholders. Evidently, as discussed above, the results from the statistical analysis do not entirely 
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support Friedman’s (1970) theory. Nevertheless, it was concluded that the change of the Environ-

mental score is associated with lower profitability in the sample. Partially in line with Friedman (1970), 

Eccles and Sarafeim (2013) point out that there is a real cost to ESG performance, that should not be 

forgotten. Although, according to the authors; if employed correctly, ESG performance can create 

value in the long-run. Even though we do not measure costs directly in this study, which arguably is a 

more appropriate method to make any inferences regarding such, our analysis suggests that our find-

ings could be a result of expenditures. More explicitly, the opposing effect of the Environmental score 

suggests that activities related to the increase of the score are costly (lowered profitability), whilst 

having a higher Environmental score signals a positive influence on firm performance in the sample. 

This may especially be true, due to the fact that firm profitability and the change of the scores are 

measured in the same year, potentially capturing the immediate operating costs borne by the firm, 

when becoming more sustainable.  

 

Interestingly, while firms’ focus on the Environmental score seems to stem from innovations that lead 

to a better bottom-line performance (Eccles & Sarafeim, 2013; Porter & Van Der Linde, 1995), the 

opposite was concluded on the Social and the Governance scores. The results support the concept of 

a trade-off between social responsibility and performance, suggesting that factors such as access to 

healthcare, sustainable finance and board gender diversity are negatively related to firm profitability 

(Friedman, 1970), opposing what Mcvea and Freeman (2005) suggested. Following Eccles and Ser-

afeim (2013), the observed effect could stem from misalignment between Social and Governance 

practices and firm strategy. As previously mentioned, Buallay (2019) argued that executive manage-

ment often engage in Social performance activities for their own good. If their ‘own good’ is misa-

ligned with the firm’s strategy, such activities would not lead to any competitive advantage, nor any 

better firm performance. The observations in our analysis, could therefore be a result of that firms 

have not become enough strategically aligned with their Social and Governance practices (Eccles & 

Sarafeim, 2013) or according to Shareholder theory - a mare reflection of costs related to social re-

sponsibility (Friedman, 1970). Having corporate strategy in mind, this could be an important implica-

tion for the incorporation of ESG into firm strategy. Especially since there seems to exist a trade-off, 

as well as a benefit to engaging in Environmental, Social and Governance activities in our sample.  
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Behavioural Finance and Signalling Theory 

As mentioned in the theoretical background, Ball and Brown (1968) among others, introduce the 

concept of that positive earnings announcements have a positive effect on stock prices. Their theory 

suggests a link between firm profitability and stock performance, due to the signal of future cash flows 

to the investor. The link proposes that if ESG have a positive influence on a firm’s accounting per-

formance, ESG performance should generate positive signals of future earnings in the market, subse-

quently influencing the returns of the stock. It was concluded in the regression analysis that ESG, 

more specifically the Environmental score, was positively related to Net Income and ROA in the 

sample. Conversely however, the same variables were found to negatively influence stock returns, 

which was opposing the rationale of Ball and Brown (1968). The general negative effects on stock 

performance could potentially be explained by other factors within signalling theory and behavioural 

finance  

 

Signalling 

The aim of studying the change of the ESG score was to detect if the change in a firm’s ESG perfor-

mance attributed any signalling value in the stock market. The evidence from the analysis suggests that 

changes in both the Environmental as well as the Governance score convey information to investors. 

Hence, there can be said to exist a signalling effect when a firm chooses to invest into more ESG 

friendly practises, that are attributed to costs, much in line with stakeholder theory (Friedman, 1970). 

For example, when studying Net Income, the Governance score was related to diminishing firm per-

formance in the sample. In general governance can be considered valuable to the shareholders, in 

terms of higher control of the company, consequently (among other things) preventing managers from 

engaging in earnings management. However, investors also know that a higher degree of governance 

can results in increased monitoring costs, which could explain the negative effect on Net income as 

well as the signalling effect on Stock Market returns. (Mitnick, 1975) Furthermore, the negative impact 

of the Environmental score in the stock market models, could reflect a signalling effect related to the 

change of the Environmental score and Net Income, previously elaborated on. As Eccles and Sarafeim 

(2013) point out, investors are aware of the costs associated with ESG performance, although poten-
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tially not aware of the long-term benefits, if not correctly informed. This could explain why our find-

ings indicate a negative reaction to Environmental practices, that otherwise is positively related to 

earnings in our sample. Specifically, if the investors know that socially responsible practises are costly, 

they may shy away from firms that suddenly commence investing in Environmental and Governance 

practices.  

 

Generally, investments into ESG related activities are seen to be a long-term improvement of becom-

ing more sustainable. Supporting this idea, Fulton and colleagues (2012) noted that ESG often is 

characterised by its long-term horizon. Investors are however, more often than not, considered to be 

short-term oriented and therefore seek quick profits in the market (Tonello, 2006). The notion of 

investors being short-term oriented may therefore explain how a firm that focus less on ESG related 

activities becomes more attractive to the average investor, more specifically strengthening the negative 

perception of the ESG variable in our study. Indeed, research by Samson and Shi (2016) validates this 

notion by discovering that over a period from 1980-2013, public companies in the U.S have become 

increasingly short term oriented and myopic as a consequence of the short-term orientation of both 

managers and investors. Moreover, their study uncovered increased activism among shareholders, 

lobbying and changing firm behaviour. Sometimes this behaviour lead to improved efficiency and 

profitability, but more often than not, shareholders opted for short term profits, that were made at 

the expense of investing in R&D and employee relationship (among other things), normally related to 

long-term sustainability (Samson & Shi, 2016). Consequently, it may imply that firms investing in more 

long-term activities, such as those related to increased ESG ratings will be neglected by the investor. 

More specifically in relation to our findings, short-termism can explain why corporate investments 

related to the increase in Environmental and Governance scores, sends negative signals to the investor, 

consequently having a negative effect on stock returns. This explanation is furthermore closely related 

to sub-accounting, again explaining how investors potentially value short-term profits over sustaina-

bility practices. Indeed, this notion is often further propelled by short-term managers, incentivized to 

maximise their own reward by resorting to schemes with a short time horizon. (Petersen et al.,2017) 
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Mental Accounting 

As elaborated on in the theoretical background, sub-accounting and hedonic framing are two sub-

theories of mental accounting. The two sub-theories explain how individuals frame the value on 

money differently, depending on factors such as origin, even though the concept of money is strictly 

fungible (Thaler, 2011). In the discussed context, it could illustrate how investor behaviour is driven 

by the value investors places in the origin of their income, in line with the theory of sub-accounting. 

 

Some previous research established that ESG had a negative impact on stock returns in their sample.  

Interestingly, Auer and Schuhmacher (2016) found a negative relationship in both the U.S and the 

Asia-Pacific, whilst no such effect could be found in the European market, indicating that investors 

behave differently, depending on the geographical location. Specifically, the authors concluded that 

European investors, compared to investors in the U.S and Asia-Pacific, were willing to pay a higher 

premium for stocks that were more socially responsible. In other words, investors in Europe were 

willing to forego some of the financial rewards, in return for owning stock that was perceived to ’do 

good’. What Auer and Schuhmacher (2016) concluded on geographical differences, could potentially 

explain why we see a negative relationship between ESG and stock returns in the sample. The U.S 

investors might place less value into where the asset ‘originates from’, following the theory of sub-

accounting, and are possibly less concerned with social responsibility. The general sentiment towards 

ESG could also be explained by ISS’s (2017) observation of the diverging application of ESG practices 

by asset managers in the U.S and Europe.  

 

Risk & Return 

In opposition to the efficient market hypothesis previously presented in the theoretical background 

of this paper, our result indicated that the market is not perfectly efficient. More specifically, the EMH 

implies that the market already has priced in the information of ESG onto the market. In other words, 

If the EMH (Fama, 1970) was true, the ESG score would not be expected to show any significant 

effect since the market would already have recognised this information. However, while this implies 

that the market is not perfectly efficient, the market can still inherent some efficient tendencies (Ibid). 

Moreover, in accordance with EMH, using ESG information as investment instrument should not in 
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theory be able to generate excess returns. While, in contrast, our findings suggest that an investor is 

able to outperform the market, but through investments into lower ranked ESG stocks, a discovery 

that contrast many earlier studies.  

 

Another explanation behind the negative findings of ESG and stock performance, is the trade-off 

between risk and return. Specifically, as earlier elaborated upon, Markowitz’s (1952) portfolio theory 

explains how an investor has the choice between risk and return, and attempts to maximise his returns 

based on any given risk (measured as the variance). Notably, a way to quantify the risk is to use the 

beta of a stock, which as previously outlined, measures the systematic risk of a firm or an asset (Pe-

tersen et al., 2017). In relation to previous research, it has been concluded that ESG performance is 

associated with lower risk. Most of the studies on risk, find that the beta will decrease as ESG perfor-

mance increase (Giese et al., 2019; Sassen et al., 2016; Ng & Rezaee, 2015; Sharfman & Fernando, 

2008).  Consequently, the negative influence of ESG on stock returns found in this study could be 

explained by applying Markowitz’s (1952) theory of risk and return. Specifically, if the relationship 

holds, the negative influence on stock returns is an effect of the reduced risk metric (beta), since the 

investors now require a lower compensation for the risk they have taken on (Markowitz, 1952). As 

Mǎnescu (2011) noted in her study, firms with lower ESG may have a higher expected return, because 

of the non-sustainability risk premium. Indeed, this notion is further validated by the negative corre-

lation found between CAPM, in which the systematic risk is captured, and ESG in the Pearson corre-

lation test, see Table 5. 

 

If the market would be efficient however, the lowered risk caused by better ESG practices, would 

already be reflected in the beta of the CAPM formula. The historical beta applied in this study is 

calculated two-years prior to the ESG rating, implying that the effect found can be two-fold. Firstly, 

if the effect of reduced systematic risk has not already been captured in the CAPM metric, due to the 

lagged beta, the negative influence observed on stock returns can be explained by the decreased risk 

factor. To illustrate, if a firm suddenly increases their ESG score, the risk effect attributed to ESG 

would not be captured in the beta, calculated in the two-years prior to the score increase. This implies 

that the effect found in our analysis, could be the reflection of risk, that the beta has not yet captured. 

Secondly, it can be argued that the CAPM has already captured parts of the risk effect, which then 
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emphasises that other aspects aid the explanations of the findings in our study. To illustrate, if a firm 

has a rather constant ESG score over a period of two years (or more), then in theory, the CAPM 

should already have captured the effect of risk in the regression model. Hence, the negative influence 

found to exist, must be explained by other theories and aspects such as costs or investor behaviour, 

as previously discussed.  

 

Since we observe a statistically significant effect of ESG in the analysis, the results may be subject to 

both effects outlined above. We acknowledge that our study has not been conducted on risk-return 

and ESG and can therefore not make any rigid conclusions regarding such.  

 

Other Implications  

While the above section has focused on explaining the findings of the analysis, other implications 

related to the ESG rating industry in large, may be of significant importance to the findings of the 

study. 

 

Firstly, ESG scores do not discriminate on the basis of industry and whether a firm engages in the 

manufacturing of weapons or tobacco production, normally known to have negative externalities. The 

aforementioned firms can therefore, in theory, have higher ESG scores than a firm engaging in 

positive externalities, such as pharmaceutical companies. This furthermore implies that if investors 

conduct negative screening, such as the values-driven SRI investment strategy, firms in the weapon 

and tobacco industry will be deselected. Specifically, the deselected firms might have a high ESG score 

but since they operate in a sector which investors screen out early in the investment process, it may 

influence the correlation between ESG and returns in the study. (Berg et al., 2019 ) 

 

Secondly, the heterogeneity of ESG scores across rating agencies, poses some important implications 

to our findings. If there is little consensus regarding the score of the firm, the observed relationship 

between ESG and firm performance in our study (or any study for that matter), will become subject 

to the specific rating provider. More specifically, if ESG rating agencies provide diverging scores, 

investors cannot be expected to be unitarily informed, regarding a firm’s ESG performance, which 

subsequently will influence the potential signalling effect of the ESG score.  
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Lastly, as previously outlined, the ESG rating industry has been found to be inconsistent and 

incomplete, in terms of how the Environmental, Social and Governance factors are measured (Berg 

et al., 2019). Due to that fact, managers and corporations in large, may become incentivised to engage 

in ESG-management, for their own interest, similar to the commonly known earnings management 

(Petersen et al., 2017). To illustrate, a firm investing into electricity driven manufacturing plants, to 

reduce emissions, may as a result also increase the radiation level, by for example electromagnetism 

(Berg et al., 2019). As Berg and colleagues (2019) noted in their study, the measure of radiation is not 

included in the ESG categories. Hence, firms could become incentivised to engage in activities that 

enhance their score, regardless of other negative externalities, unaccounted for in the ESG metric, 

consequently posing a threat towards ESG ratings and sustainability as a whole.  

 

8. Limitations  

As a final note in this paper, this section will elaborate on some of the limitations in the study. Elab-

orating on the limitations is especially important for future research and when interpreting the findings 

presented in the study.  

 

Firstly, this paper was limited to studying the effect of ESG on firm performance in the United States 

with a market capitalisation above USD 2,000 million. The decision of which firms to be included in 

the sample could potentially have made the sample prone to selection bias. Moreover, as elaborated 

on in the methodology section, the available ESG data restricted the sample size of firms included in 

the study. Since firms with less than nine ‘ESG-years’ haven been excluded from the dataset, the effect 

might be that only certain firms focusing on ESG disclosure, have been overrepresented in the sample. 

Hence, the process of narrowing down the sample may have resulted in selection bias making the 

sample less representative of the study population.  

 

Secondly, the limitation concerning the choice of the statistical method, should be consider in future 

research. As elaborated on in the methodology section, the Ordinary Least Squares method was cho-

sen for this study. This is a commonly applied statistical method (Keller, 2017), also in the field of 
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ESG and firm performance. However, due to some of the characteristics inherent in the ESG data, 

noted by other research such as Nollet and colleagues (2015) other statistical methods may be consid-

ered. The authors studied both the linear and non-linear relationship between ESG and firm perfor-

mance and concluded a different influence when applying the non-linear model.   

 

Thirdly, when analysing the effect of the ESG scores on firm performance, a certain set of variables 

have been chosen, to cancel out other factors that may influence firm performance. Examining the 

adjusted R squared obtained in the models, most of the regression models can explain approximately 

30% of the variance of the dependent variable. This entails that much of the variation in the models 

can be explained by other factors, not included in the models (Wooldridge, 2009). The unexplained 

variance is therefore considered a limitation when interpreting the precision of the estimates. It should 

however be noted that the variables included in the study have been carefully chosen based on theory 

and past research in the field. Additionally, based on the size of the sample and the goodness of fit 

obtained by similar research, the estimates of the beta coefficients are arguably precise (Wooldridge, 

2009). 

 

Lastly, we believe that it is important to comment on the inference of causality in our findings. Our 

findings suggest that there is correlation between the ESG factors and firm profitability but does not 

imply causation. The findings of this research paper indicate that there is an association between the 

ESG scores and firm performance, which merely suggests that there is a casual effect of ESG on firm 

performance. However, since no further analysis into causality has been conducted, such inference 

cannot be established.  Even though this study did not examine the direction of the causality between 

the ESG scores and firm performance, we believe that it would beneficial for future research to do 

such.   
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9. Future Research 

While, this paper argues that the findings of the study will add to the field of ESG research, delimita-

tions constrain the scope and more research is therefore necessary to fully understand the impact ESG 

have on firm performance. The following section will therefore present interesting topics, argued to 

be important for future research. 

 

Firstly, in order to better understand how different markets, react to ESG information, more research 

need to be conducted on the difference between geographical markets, such as the U.S and Europe. 

Doing so, research may uncover how any differences in regulation and investor behaviour, influence 

the relationship between ESG and firm performance. Secondly, it furthermore proposed that more 

emphasis is directed towards the ESG effects across various industries or sectors. Notably, this paper 

has included a small perspective on the matter, but in order to fully grasp how ESG can be of varying 

importance to different sectors, more research is needed. Thirdly, as previously mentioned in this 

paper, there are noticeable differences in ESG ratings agencies and their measurements. Hence, the 

result of any ESG analysis, will be subject to methodological rating heterogeneity. Either conducting 

a study including multiple sources of ESG data, or alternatively, investigating how the influence on 

firm performance depend on rating agencies, would head research into an improved direction. Espe-

cially, since one of the most distinct critique against using ESG rating is the disaggregated ranking 

among the agencies.  

 

To conclude, there is arguably no distinction of priority among the aforementioned suggestions. How-

ever, more research within the field, will lead to a better understanding of the fundamental drivers of 

ESG ratings and firm performance. Furthermore, the proposed research is by no means an exhaustive 

list, but a mere suggestion of areas, we consider highly interesting and important within the conducted 

field of research. 
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10. Conclusion 

In the outset of this study, we provided insights into how Environmental, Social and Governance 

practices recently have become a vital part of decision making and screening practices, within sustain-

able investing. Notably, in recent years, financial stakeholders seem to partially have left the notion of 

profit maximisation and fiduciary investments, to become more oriented towards sustainability, mov-

ing closer to the opposite side of the spectrum of impact investing. Correspondingly, corporations 

have since become more inclined to engage in activities, also referred to as CSR and CSV, to enhance 

their performance in ESG factors. The presented theory, furthermore, explained how performance in 

ESG related activities can contribute to corporate value creation, that subsequently could explain in-

vestors’ interest into ESG, apart from general ‘trend’. Despite its increasing relevance however, it 

became evident that the ESG rating industry is prone to shortcomings, especially when comparing 

scores and the methodology across various rating agencies. The divergence that exists in the industry 

can in large be traced back to the fact that ESG is a quantitative measure of something that is qualita-

tive in nature. The divergence of literature also become apparent when presenting previous literature 

within the field of ESG and firm performance. Even though the majority of research found a positive 

relationship, much literature remains unaligned, which according to Berg and colleagues (2019) could 

be explained by the divergence of the rating industry in general. 

 

The aim of this study was to answer whether Environmental, Social and Governance practices con-

tributed to enhanced corporate financial performance in our sample. To do so, firm performance was 

analysed through two important approaches: Firstly, stock market performance, measured as the an-

nual stock return, to analyse the investor sentiment towards ESG. Secondly, through an accounting 

approach, utilising Net Income and Return on Assets, examining if ESG influences the value creation 

in firms.  In contrast to many earlier studies, this paper also examined the change of ESG dimensions 

against aforementioned dependent variables.  

 

Upon analysing the 12 different regression models, it became apparent that 1) investors did not seem 

to value performance in socially responsible activities as expected, and ESG was found to negatively 

influence stock market returns in the sample, seemingly driven by the Environmental score. When 
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examining the potential signalling effect, attributed to the change of the ESG score, a negative influ-

ence was especially concluded on the Environmental and the Governance score. The findings further-

more led us to reject the outset hypotheses, where ESG factors were expected to positively influence 

stock market performance. 2) ESG performance was shown to unexpectedly influence stock market 

return and profitability, in opposing directions. The Environmental score was found to positively in-

fluence both Net Income and the ROA in the sample, in opposition to what was concluded when 

studying the Annual Stock Return. The results indicated that performance in Environmental factors 

was attributed to corporate value creation, whilst no such effect seemed to be acknowledged by in-

vestors. The negative relationship between Net Income and the change of the Environmental score 

however, signalised that score improvements may be costly (Eccles & Sarafeim, 2013; Friedman, 1970) 

which could be the underlying factor driving investor sentiment, potentially due to short-termism 

(Tonello, 2006). Moreover, the aggregate Social and the Governance score was found to negatively 

influence the Net Income, and no effect was concluded on the ROA variable, leading us to reject the 

outset hypotheses.  

 

Based on the findings in the statistical analysis, we can answer the outset research question in this 

study and conclude that an enhanced ESG focus does not lead higher stock returns in the U.S market. 

On the contrary however, we conclude that ESG partially can enhance profitability, emphasising the 

importance of conducting research on the disaggregated Environmental, Social and Governance 

scores. The study furthermore adds to the existing literature, by supporting previous research con-

cluding similar findings. Additionally, it further underpins the importance of conducting future re-

search in the field.  Furthermore, we stress the importance of studying the effect of the score changes, 

that until now has been underrepresented in the field ESG and firm performance. Lastly, it can be 

determined that despite the promising evolution of sustainability within investments and business 

practices, there is still a wide gap wherein ESG rating agencies and institutions have to become more 

unified. 
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