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Abstract 
Corporate social performance (CSP) has gained popularity in the last decade as 
companies tries to tackle the challenges of climate change, social inequalities and 
corruption. How a firm’s individual corporate social performance is correlated to risk 
has mainly been investigated for firms in the United States and Europe. Previous 
research suggest a relationship proposed by the Stakeholder theory and Risk 
management theory, that higher CSP score will be rewarded with lower levels of risk. 
The studies are performed on developed countries and the discussion regarding the 
results generalizability to emerging markets is limited. With a dataset of 123 firms and 
over 480 firm year observations from South Africa, covering the period between 2008-
2016, this paper will contribute to the field’s limited knowledge of emerging markets. 
To gain further insights in the CSP-risk relation, environmental, social and corporate 
governance (ESG) factors obtained from ASSET4 are used to measure each firm’s CSP 
and stock volatility is analyzed to measure the market-based risk of a company. The 
analysis will be made with an aggregated ESG score as well as with the three ESG 
pillars separated. Using a panel data regression to test if there is a relationship between 
CSP and risk on the South African market, the findings are not statistically significant. 
The results are again insignificant when the ESG pillars are tested individually. Hence 
there is not evidence to confirm the relationship for the South African market, as our 
findings do not suggest any correlation between CSP and risk. These results are 
contradicting to the existing studies on developed markets and points out a need for 
further research in this topic on emerging markets. 
 
  
Keywords: Corporate social performance, ESG, Risk, Stock volatility, Emerging 
markets, South Africa, Stakeholder theory, Risk management theory, Managerial 
opportunism theory 
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1. Introduction 
 
 
This chapter will present and give an introductory background to the subject. The 
problem will culminate into a research question, purpose of the study and provide a 
theoretical and practical contribution of this study. Finally, we will discuss limitations 
of this paper. 
 
 
1.1 Problem Background 
Corporate sustainability emphasizes the need from the private- and public sector to 
develop new ways in order to tackle the global challenges of corruption, climate change 
and social inequalities (United Nations, 2017). Sustainability reporting has over the last 
decade gained popularity and a growing interest from investors. Over 70% of the S&P 
500 companies are currently reporting on sustainability, which proves the fact that 
sustainability reporting is a mainstream subject (Clark et al., 2015, p. 8). Regulators 
around the world are requiring public firms to disclose more information about their 
sustainability practices. In South Africa, it has become mandatory for firms listed on the 
Johannesburg Stock Exchange (JSE) to report in accordance with the format of 
integrated reporting (Institute of Directors, 2009, p. 13-14). Companies are facing 
nonfinancial problems on a regular basis, such as health and safety issues and 
environmental risk. Nonfinancial factors are becoming more important along with 
traditional financial metrics when corporate performance is evaluated (Thomson 
Reuters, 2012).  
 
A company’s market value is not only based on financial numbers; this is evident from 
previous disasters in recent years. In 2010 oil leaked out into the Gulf of Mexico after 
an explosion on one of British Petroleum's oilrig. The environment and its wildlife were 
damaged as over three million barrels of oil were spilled into the ocean (Griffin et al., 
2015). Investors could see their investment fall down the ocean as well as the stock 
plunged over £300 per share in 6 months, is are still struggling to reach its peak, 7 years 
later. The reputational effect on market value is also evident when Volkswagen 
admitted cheating on its emission in 2015 (Robinson & Longley, 2015). This time, 
Volkswagen lost over $30 billion in market value and analysts are convinced it will take 
years to recover. Additionally, sub-contractors did also suffer from the scandal and 
could see their stock price fall.  
 
Corporate social responsibility (CSR) does not have to be related to a firm’s operations 
directly. As described by Porter & Kramer (2006, p. 80), companies have involuntarily 
been held responsible for issues by the public. Pharmaceutical companies in Africa were 
expected to react to issues regarding AIDS while the increasing obesity and 
consumption of unhealthy food is blamed on fast-food franchises around the world. 
CSR can also be a tool for firms to overcome troubles when expanding to new markets. 
If the expansion is to a country with no previous relation to the company, customers and 
competitors may not accept a new actor on the market. The CEO of Lundin Petroleum, 
Ian Lundin, mentioned in an interview cited in Isaksson et al. (2014, p. 64), that CSR 
was used to lessen the risk when establishing operations in Africa and 
misunderstandings were avoided by putting effort into reach a mutual understanding 
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with stakeholders. In this way, acceptance from the market and its participants were 
gained and their prosperous business was able to expand into new markets. CSR is a 
strong market force that can influence companies’ performance and develop win-win 
situations for firms and stakeholders (Isaksson et al., 2014, p. 64). 
 
As previously mentioned, integrated reporting in South Africa became mandatory for 
listed firms on JSE in 2010, making the country one of the pioneers in requiring firms to 
release sustainability reports with their annual reports (De Villiers et al., 2014, p. 1047). 
Although the requirement does not prevent companies to decide how to construct their 
integrated report, it is recommended to follow the guidelines of International Integrated 
Reporting Council (IIRC). Benefits of integrated reporting, according to the IIRC, are 
better capital allocation, financial stability and sustainability. Additionally, integrated 
reporting aims to “support integrated thinking, decision-making and actions that focus 
on the creation of value over the short, medium and long term” (IIRC, 2013, p. 2). 
Johannesburg stock exchange was the first emerging market, and stock exchange 
globally, to introduce a sustainability index, which measures companies’ corporate 
social performance (CSP) practices (JSE, n.d.a). With this in mind, and the fact that 
South Africa is the pioneer of mandatory integrated reporting, we find it very 
motivating to investigate environmental, social and corporate governance (ESG) factors 
on this market. 
 
1.2 Problem Discussion 
Corporate social responsibility is a well known concept about firm’s obligations 
towards the society. In the 1950s, ideas began to appear regarding companies 
responsibilities to reach beyond profits and concern should be shown for employees as 
well as the public in large (Carroll & Shabana, 2010, p. 86). At this period in time and 
for the upcoming decade, the main focus was on philanthropy while financial benefits 
of CSR were not considered in any large extent. The social changes that characterized 
the 60s led CSR research into ethical observations and firm’s experienced increased 
pressure and expectations from stakeholders (Moura-Leite & Padgett, 2011, p. 535-
536). As the academic contributions to CSR increased, more businesses adopted the 
ideas and showed an increased responsibility outside their usual operations. In the 70s, 
focus began to change from social responsibilities to social performance and managers 
treated CSR issues with ordinary management methods (Carroll & Shabana, 2010, p. 
88; Moura-Leite & Padgett, 2011, p. 536). During the 80s and 90s few new concepts in 
regard of CSR was introduced. Instead researchers tried to find a connection between 
corporate social performance and financial performance. During the 90s CSR was 
established on a global level and the crises that shaped the first decade of the 21th 
century further increased the public attention of the social and ethical responsibilities 
from companies (Carroll & Shabana, 2010, p. 88).  
 
The United Nations defines CSR as “a management concept whereby companies 
integrate social and environmental concerns in their business operations and interactions 
with their stakeholders” (UNIDO, n.d.). Corporate social performance can be measured 
using different tools. One commonly used method is the triple-bottom-line approach, a 
method to balance economic, environmental and social engagements and is employed 
by UNIDO. Another method to measure CSP is to look at environmental, social and 
corporate governance (ESG) factors which is widely accepted in both research and 
business (Sassen et al., 2016, p. 873). Furthermore, United Nations Principles for 
Responsible Investments (UNPRI) promote the usage of ESG factors as sustainability 
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measure (UNPRI, n.d). Although ESG rating is a subjective measure it has become a 
well established tool for CSP in financial analyses. ESG data covers all aspects of 
sustainability reporting, including factors like emission reduction, human rights, 
strategy and visions (Thomson Reuters, 2012).  
 
A common theory used to explain the relation between social performance and 
improved firm performance is the stakeholder theory. The main idea of the stakeholder 
theory is that firms can experience strong financial performance for a long period of 
time by making sure they have a good relation with all their stakeholders instead of 
limiting their focus to shareholder payoff (Parmar et al., 2010, p. 417). However, Jensen 
(2010, p. 32) argues that the problem with this theory is that managers decision making 
focuses on satisfying all stakeholders. Instead, companies should have the goal of 
maximizing firm value for the long run. 
 
The relation between sustainability and financial return is well studied and in a meta-
study from 2015 by Clark et al. who found that approximately 80 % of the analyzed 
studies concluded that CSP is positively correlated to financial performance. A less 
studied aspect of corporate social performance is the effect on firm risk. Previous 
researches have shown that higher ESG rating is negatively correlated with higher 
volatility. Those studies are limited to the western world and nothing has, to the 
authors’ knowledge, certified if this is valid in emerging markets. One common 
technique to measure a firm’s risk is standard deviation of stock returns. This method 
will be used in this study to define risk.  
 
When performing a research on emerging markets there are a few things to keep in 
mind about the differences regarding certain features. De Santis and Imrohoroglu 
(1997) found that volatility in emerging markets are considerably higher than in more 
mature markets. Accordingly, Bekaert and Harvey (1997) points out that high volatility 
is one of the distinguishing features that characterize an emerging market. More 
attributes of emerging markets, which may cause this study to differ from the research 
done in U.S. and Europe, are higher predictability of returns, lower correlation with 
developed markets and higher sample average return (Bekaert and Harvey, 1997, p. 30). 
Though all these features may be of importance, the focus on this study will be limited 
to stock volatility. 
 
The benefits of integrated reporting is that stakeholders are better informed regarding a 
company’s attitude to the society and its position regarding environmental and social 
issues. According to the World Economic Forum (WEF), out of 144 countries, South 
Africa ranks as the strongest in audit and reporting standards and also ranked among the 
top 10 regarding financial markets. However, the most problematic factors for doing 
business in South Africa are corruption and inefficient government bureaucracy (WEF, 
2014, p. 340-341). Academic research regarding integrated reporting are a growing 
trend and Barth et al., (2016) studied the effects of the quality of the report. It was 
evident that higher quality of integrated reporting lead to a lower spread in bid-and-ask 
price of the company’s stock and a positive relationship with firm value (Barth et al., 
2016, p. 3). Continuously, firm value was increased due to better expected future cash 
flows and not because of reduction of cost of capital. Therefore, it can be argued that 
higher quality reduce the information asymmetry with investors making them better 
informed about a firm’s strategy and business model which lead to improved estimates 
of future cash flows (Barth et al., 2016, p. 4).  
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There is a lack of research on emerging markets regarding social performance’s effect 
on risk and this study will aim to fill this gap. Bloomberg list South Africa as one of the 
most interesting emerging markets in 2017 (Bloomberg, 2017) and in combination with 
their requirement for companies listed on the stock exchange to disclose nonfinancial 
information, we consider this market to be the best suited emerging market for 
analyzing ESG factors effect on volatility.  
 
1.3 Research Question 
 
Is there a relationship between corporate social performance and risk on the South 
African market? 
 
1.4 Purpose of the Study 
There are limited research regarding the relationship between corporate social 
performance and risk in emerging markets and the primary purpose of this study is 
therefore to investigate if CSP affects risk for companies listed on the Johannesburg 
stock exchange. The secondary purpose of this study is also to break down ESG score 
into three pillars; environmental, social and corporate governance to see how they affect 
the risk individually. This will lead to a better understanding of what kind of 
engagement towards the society that has the strongest correlation with risk. 
 

1.5 Theoretical and Practical Contribution 
The theoretical contribution is that the empirical results will contribute to a better 
understanding of how ESG ratings are correlated to volatility for companies listed on 
emerging markets. Furthermore, this study will try to answer how and to what extent 
each factor of ESG affect risk and contribute to the limited research on emerging 
markets. The study will also give knowledge if Stakeholder- and Risk management 
theory holds true in emerging markets. More specific, this study will contribute with 
knowledge if theories that have been tested on developed markets can be applied to 
emerging markets as well. Additionally, we are hopeful that our findings will increase 
the interest for similar studies on other emerging markets, as there is a need for more 
research in this field.  
 
The practical contribution of this study is the increased understanding for how a 
company’s CSP may affect their stock in terms of risk. In addition, we will investigate 
how the different ESG pillars affect risk and show what kind of sustainability practice 
that will affect risk for South African companies the most. This information will be 
beneficial for investors and fund managers who aim for a sustainable portfolio. 
Similarly, investors can incorporate the results if they want to change their portfolio's 
risk profile. Corporate management can also see if engagement in social performance 
will have any consequences for the firm’s risk.  
 

1.6 Research Delimitations  
This study will be based on data from Thomson Reuters database and cover the dates 
from 2008-01-01 to 2016-12-31. The initial thought was to have a longer time horizon 
in order to capture the era before the financial crises but the first ESG score from 
Thomson Reuters in South Africa was late in 2007, which limited us. In addition, the 
firms included in this study are a sample based on the rated companies from ASSET4, 
i.e. we have not actively chosen which companies from JSE to include. When retrieved, 
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the constituent list contained 127 firms from South Africa and is all included in the 
initial sample. However, some companies were excluded from the tests due to lack of 
observations, which will further be discussed in chapter 6.2. In this study, firms will be 
grouped into different industries, in accordance with the ICB 10 industry classification. 
Thus, with only 127 companies, some industries will not have any representative, hence 
not included in the study. Moreover, there is an unbalanced number of firms in the 
industries, which may bias the results. 
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2. Scientific Method 
 
 
The research philosophy, approach and design of our study will be presented and 
argued for in this chapter. Continuously, we will discuss the search for literature and 
criticism of the sources. At the end of this chapter, ethical and societal considerations of 
this paper will be debated.   
 
 
2.1 Research Philosophy 
Research philosophy is according to Saunders et al. (2009, p. 107), related to the nature 
and development of knowledge. It is the assumptions and beliefs concerning knowledge 
and how the nature of reality is viewed, which will influence the research strategy and 
the interpretation of the research’s findings. There are two major ways of thinking about 
research philosophy, ontology and epistemology. In brief, ontology is the theory of the 
nature of reality whereas epistemology is the theory of knowledge (Saunders et al., 
2009, p. 109-112). 
 
Ontology is referred to as whether social entities can be considered to be objective and 
have an external reality to social actors or whether they are social constructions built up 
from the actions of social actors (Bryman & Bell, 2011, p. 20). In other words, this 
refers to whether we see the world as objective or subjective and how reality is viewed. 
The most common ontological positions in social science are objectivism and 
constructivism. While objectivism takes the position that social entities exist 
independently of social actors, constructivism argues that social entities are formed by 
social interaction and are constantly being revised by social actors (Bryman & Bell, 
2011, p. 21-22). Objectivism is a perspective that reality is made up on solid objects that 
can be measured and tested. For example, something as simple as measuring height of a 
person would result in the same answer, regardless of who does the measuring 
(MacIntosh & O’Gorman, 2015, p. 56). In contrast, constructivism is a subjective 
perspective and the world is made up on perceptions and living subjects, e.g. one’s taste 
of music is subjective. Whereas one person enjoys a piece of music, someone else may 
find it unpleasant. 
 
Since this study will focus on analyzing quantifiable data based on stock prices and 
ESG performance of firms on the JSE, it would be incorrect to have a constructivist 
ontological position, as we are not interested in a subjective meaning of the findings. 
Objectivism is the more suitable position as this study aim to reach empirical evidence 
and generalizable principles that are not depending on context or observational 
surroundings. In line with objectivism, the results should be the same regardless of the 
measurer and further research should be able to replicate the study.  
 
Epistemological considerations are related to what should be accepted as knowledge 
(Bryman & Bell, 2011, p. 15). Researchers should be able to draw connections between 
ontology, what reality is, and in which way we develop valid knowledge (MacIntosh & 
O’Gorman, 2015, p. 59). A concern is if the social world can be studied according to the 
same procedures and principles as natural science. The most commonly adopted 
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approaches to study the social world in business research are positivism and 
interpretivism. The latter propose that it is important for the researcher to view humans 
as different in our role as social actors while a positivistic approach are more objective 
to collected data and in line with natural science (Saunders et al., 2009, p. 112; 116). 
From a positivistic perspective, the researcher tries to find fundamental laws and 
causality, in contrast to interpretivism, where the researcher tries to examine the 
meaning of general trends to unfold social phenomenon where knowledge is limited 
(MacIntosh & O’Gorman, 2015, p. 60; 66). Research with a positivistic approach use 
large samples in order to test hypotheses and attempt to explain concepts in a 
measurable manner. The hypotheses will be confirmed or rejected and contribute to 
further development of theories (Saunders et al., 2009, p. 113). An interpretivist 
epistemology is preferable for an in-depth analysis on a smaller sample in order to 
develop theories to explain data (MacIntosh & O’Gorman, 2015, p. 60). 
 
An interpretivist view, whereas the verification of the results depends on the researcher, 
would not be in accordance to our study. The purpose of this study is to generate 
hypotheses that can be tested to explain causality between CSP and risk. Thus, a 
positivistic approach is more suitable. Positivism is popular in business research 
because most data is precise and highly specific and is often coordinated with an 
objective ontology, which often results in a quantitative study (MacIntosh & 
O’Gorman, 2015, p. 59; 61). According to Saunders et al. (2009, p. 116), interpretivism 
is also suitable for business research but highlight areas regarding consumer behavior 
and similar complex business situations. In this study, focus is not directly on human 
behaviour, but on stock volatility and how it relates to CSP. Thus positivistic 
epistemology is more suitable for this research. 
 
2.2 Research Approach 
To establish a relationship between theory and research in social science there are two 
main approaches, deductive and inductive. The difference is basically that a deductive 
approach aim to test a theory while the inductive approach is used to generate a theory 
(Bryman & Bell, 2011, p. 27). 
 
A deductive research uses pre-existing theories to develop hypotheses. The researcher 
will then perform tests on the quantifiable data and use the empirical findings to either 
confirm or reject these hypotheses (Bryman & Bell, 2011, p. 11). Depending on the 
result, the theory could be connected to the population or conclude that there is not 
enough evidence to do such a claim. A deductive position has many similarities with 
scientific research and aims to explain a relationship between variables (Saunders et al., 
2009, p. 124-125). Important characteristics of deduction are that observations should 
be able to be measured quantitatively and the results can be generalized. The deductive 
process is shown in Figure 1 below. 
 

 
Figure 1. The process of deduction (Bryman & Bell, 2011, p. 11).  
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Deductive research is, according to Bryman and Bell (2011, p. 11), “the most common 
view of the nature of the relationship between theory and research”. In contrast, the 
inductive approach is more appropriate to generate theories and to get an understanding 
of a problem (Saunders et al., 2009, p. 126). The need for generalization is much 
smaller using an inductive approach as observations and findings are used to develop a 
theory, while the deductive method tries to generalize findings derived from theory 
(Bryman & Bell, 2011 p. 13). Therefore, this study will have a deductive approach as 
we develop hypotheses from theory in an attempt to explain the relation between 
sustainability factors and risk.  
 

2.3 Research Design 
The design refers to the nature of the research question, data collection and the analysis 
stages in a systematic way (MacIntosh & O’Gorman, 2015, p. 82). According to 
Saunders et al. (2009, p. 138-139), there are three types of research design; explanatory, 
descriptive or exploratory. A study can be either one or a combination of all three types. 
The design will decide how the research question becomes a research project. 
 
Exploratory studies are valuable when the researchers want to understand what is 
happening and seek new insights. It is used when knowledge is incomplete and seldom 
used when the research question includes testing of hypotheses (MacIntosh & 
O’Gorman, 2015, p. 82; Saunders et al., 2009, p. 139). Furthermore, this type of design 
is usually adopted to build theories through inductive methods. Descriptive studies 
thoroughly describes an entity or social phenomena, but is usually used as a 
complement or precursor to explanatory and exploratory studies (Saunders et al. 2011, 
p. 140). Explanatory studies on the other hand are used when the researchers want to 
provide causal explanation and describe how events are related. This is according to 
MacIntosh & O’Gorman, (2015, p. 82) “considered the only appropriate type for theory 
testing”. Similarly, this is a proper way when quantitative data should be analyzed and 
fits with our research question and methods. Therefore, explanatory research design is 
most suitable for this study.  
 
2.3.1 Methodological Choice 
When performing a research on social phenomena, there are two main methodological 
approaches, quantitative and qualitative (Yilmaz, 2013, p. 311). One way to distinguish 
between the two approaches is the focus of the study. Quantitative studies usually focus 
on explaining relations in numerical data whereas qualitative have a focus on 
interpretations of non-numerical data. In addition, there is a third approach, which 
combines the previously mentioned methods, mixed-model research. This model uses 
quantitative methods to analyze qualitative data and vice versa. By converting non-
numerical data into numerical codes, statistical methods can be used to analyze 
qualitative information, while a transformation of numerical data into a narrative makes 
it possible analyze it qualitatively (Saunders et al., 2009, p. 153). 
 
Quantitative studies are usually characterized by a systematic logic, metric data and put 
an emphasis on testing hypotheses (MacIntosh & O’Gorman, 2015, p. 155). In addition, 
these studies rely on positivistic principles. At last, the hypotheses are either rejected or 
accepted in favour for an alternative explanation. From a philosophical position, 
“quantitative research is informed by [positivistic] epistemology and thus seeks to 
develop explanatory universal laws in social behaviours” (Yilmaz, 2013, p. 312). In 
relation to the philosophy and design of this study, a quantitative research is the 



 9 

preferred methodological choice. Numerical data will be collected with quantitative 
tools for the purpose of statistical analysis. Specifically, data of ESG ratings and 
structured financial data will lay the foundation for an analysis of the relationship 
between CSP and risk. In-depth interviews or other qualitative methods of data 
collection are not proper techniques for the intended analysis and does not fit our 
research design. 
 
2.3.2 Time Horizon  
The final position to consider regarding research design is time horizon. This decides if 
the study investigates a specific point in time, cross-sectional, or whether the research 
examines a longer time period, longitudinal (Saunders et al., 2009, p. 155). The choice 
of time horizon are unaffected by the previous decisions related to research strategy and 
should instead reflect the research question. 
 
This study will follow annual CSP data from 2008 to 2016 and comparisons between 
companies will be made for this period. This method involves a set of time-series for 
cross-sectional observations, making it a mix between the two approaches. Such an 
approach is called panel data or longitudinal data by Wooldridge (2015, p. 9) and its 
key feature is that the same firms are analyzed for a given period of time. The definition 
of longitudinal data is different between sources and could cause confusion. The time 
horizon in this research is best described by Wooldridge’s definition of panel data. 
 
2.3.3 Summary  
We aim to identify if a change in an independent variable will affect a dependent 
variable, to test if there is a relationship between the dependent risk variable and the 
independent corporate social performance variable. In order to do this, we have chosen 
an objective ontology and a positivistic epistemology for the research philosophy, along 
with a deductive research approach. The research will further have an explanatory 
design, quantitative methodological choice and a time horizon in line with 
Wooldridge’s definition of longitudinal panel data. 
 

2.4 Literature Search 
To gain an understanding of ESG, CSP and risk, different sources have been used. In 
order to conduct the literature search, Umeå Library’s search function and Google 
Scholar have served as our primary databases. In the early stage, other published student 
theses were downloaded from DiVA portal. The reason for this was to get a brief 
overview of how previous students had conducted their studies. Regarding theories, we 
have mainly searched in academic literature and published articles. After the decision 
was made to construct this study on the South African market, the following are 
examples of search terms to find relevant information: ESG, CSP, stakeholder theory, 
risk, emerging markets, sustainability, volatility and risk management theory. The 
search words mainly lead us to studies regarding CSP and financial performance, which 
is not our goal. Therefore, risk or volatility was almost always included in the search. 
 
The keywords lead us to valuable sources connected to our theoretical framework and a 
few of them have been of great inspiration to this study. Saunders et al., (2009, p. 69), 
divides literature into primary literature, the first published piece of work and secondary 
literature, such as journals and subsequent publication of primary sources. Primary 
literature includes reports, memos and governmental publications, which can be hard to 
retrieve. We have always tried to reach the primary source, which has not always been 
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easy or available. Since the majority of our literature comes from books and journals we 
have mainly used secondary literature.  
 

2.5 Source Criticism 
The sources used have to be carefully reviewed and the trust of every material has to be 
considered. It is of great importance for deductive studies, like this, since we will use 
previous literature to find theories and test gathered data. Ejvegård (2009, p. 71), lists 
four important factors that should be fulfilled for trustworthy literature: authentication, 
independency, freshness and concurrency.  
 
First of all, the material has to be real and something you can trust, it has to be 
authentic. In today’s society where information flow instantly, it is crucial to be critical. 
The material increases in trustworthiness if it is independent where primary sources are 
considered to be more reliable compared to secondary sources (Ejvegård, 2009, p. 71). 
Generally speaking, a newer source is better and more reliable compared to an older 
one. A recently produced work should contain more reliable information for the time. 
However, a book or article published closed to an event can be more adequate because 
fact can easily be forgotten or reformulated (Ejvegård, 2009, p. 73). To further increase 
the trustworthiness of information, we have tried to find several sources that concur 
with previous findings.   
 
To meet the criteria we have attempted to collect as fresh information as possible. 
Sustainability is a growing, yet changing subject. Therefore we have decided to limit 
our previous research, which will be discussed later, to studies published from 2000 and 
onwards. Corporate social performance was given little attention before nations began 
to focus on reduction of carbon emission around the globe. Stakeholder theory emerged 
in the 80s and can seem to be old and outdated. However, the theory is still widely used 
among researchers in this topic and are constantly being updated to fit today’s society. 
Thus, we consider this theory to be fresh. 
 
R. Edward Freeman, the founder of stakeholder theory, has continuously evolved the 
theory and altered it as the global business culture has changed. The third edition of his 
famous book Strategic Management: A Stakeholder Approach was released 2015. 
Previous editions are from 2010 and the original was published in 1984. Sadly, we 
could not find any of his editions in Umeå University’s library nor had access to any 
online version and had to cite him through other authors. Although this has an impact 
on the trustworthiness, we still believe it is a reliable source as we have been able to 
read other publications by Freeman. Additionally, his work has frequently been cited by 
other authors that we have encountered in our literature research for stakeholder theory. 
Thus we believe that the risk of misinterpreting the original meaning of the work is 
rather small. Furthermore, when discussing stakeholder theory we find it important to 
include Freeman’s work due to his important contributions to the theory. Moreover, a 
secondary reference had to be made for an interview with Lundin Petroleum’s CEO Ian 
Lundin as well. This interview was presented in Isaksson et al. (2014), but no reference 
for the original source was provided and it was impossible to trace the original 
interview. We found Lundin’s comments regarding CSR interesting and highly relevant, 
and had no reason to question its authenticity.  
 
Our data is collected from Thomson Reuters Eikon, which has been accessed from 
Umeå University’s library computer lab. This database is widely used among 
researchers and contains global financial data. We consider Eikon to be trustworthy 
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since it is well known in the research community and used in previous studies with the 
same purpose as ours.  
 

2.6 Ethical and Social Considerations 
To ensure professional conduct and to improve the research outcome, researchers 
should consider ethical and social factors (MacIntosh & O’Gorman, 2015, p. 197). 
Within an era characterized by rapid development of computers and expansion of the 
digital world, this raises new concerns of ethical and social considerations. Such include 
confidentiality, legal agreements and handling of the data (Bryman & Bell, 2011, p. 
138). This study is based on data collected from Thomson Reuters software with an 
agreement between Umeå University and Thomson Reuters. The data is later analyzed 
in the computer lab at the university facilities with a licensed version of Stata. 
Therefore, no legal agreements have been breached and copyrights are respected.  
 
Ethical issues involve bringing any harm or disgrace to participants of the study or to 
cause any disadvantage for someone (Saunders et al., 2009, p. 160). To avoid this, no 
firms included in this sample will be connected to any performance to respect their 
privacy. A complete list of companies are included in appendix 1 to increase the 
transparency of our research and strengthen the replicability. Moreover, four companies 
had to be dropped from the sample and the reason why will be discussed in section 6.2. 
This information is provided solely for transparency reasons and will not cause any 
unwanted effect for the mentioned companies. Besides these two occasions, no 
company is mentioned by name and not once is any information, except number of 
observations, of a firm presented. All data used in this study is public information and 
no violations of privacy are considered to be broken.  
 
The collection, handling and analysis of data will be thoroughly explained throughout 
the research to keep a high degree of transparency. Data has not been changed from its 
original values and handled with care. Although variables have been transformed to 
make the observations more suitable for statistical analyzes the values of these 
observations have always been kept in its original. When variables are changed in any 
way, explanations of how and why will be given to increase the transparency. 
Moreover, results in a deductive research approach should be kept objective. This 
philosophy will be kept in mind throughout the paper and our own opinions and values 
of the results are only expressed in the chapter 7.4.  
 
The nature of the topic provides a societal aspect to the study, as there is growing 
concern about firms’ impact on environment and society. The attention toward societal 
issues related to business operations are increasing, leading to increased emphasis on 
corporate social performance. As companies engage in CSR, they can take advantage of 
this opportunity to communicate with its stakeholders, and in turn gain trust and 
possibly enjoy lower stock volatility. Our study emphasizes sustainable performance as 
results can display how sustainability in non-financial information will affect a 
company’s risk. Stakeholders are today constrained with possibilities of sustainable 
investments. This study can lead to increased understanding of a company’s 
sustainability practices, where focus is not to maximize financial returns. The society is 
today in need of investments for the greater good as climate change will alter the way 
we live on earth. Our paper will not present how CSR are related to financial 
performance - we will describe how sustainable factors affect risk and how stakeholders 
can take advantage of those.   
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3. Previous Research 
 
 
This chapter will give a brief background to the topic followed by detailed presentation 
of the studies that laid the foundation for our research. The chapter will connect how 
previous findings will be used in this study and summarize the general patterns that 
were observed.  
 
 

3.1 Early Studies 
The relation between CSP and risk has been studied before. Previous researches have 
looked at different types of risk and different CSP measures when investigating the 
relation between sustainability and a firm’s risk. Firm specific idiosyncratic risk, 
systematic market risk, total risk and cost of capital are the variables that usually are 
adopted in these studies. As the sources for CSP measures constantly develop and 
become more accurate, the choice of measure is inconsistent as new, better measures is 
being introduced regularly. 
 
The first study investigating the relation between risk and some sort of CSP, to the 
authors’ knowledge, was published in 1978 by Barry H. Spicer. His sample contained 
18 U.S companies in the pulp and paper industry during 1968-1973 and reached the 
conclusion: “...companies with better pollution-control records tend to have higher 
profitability, larger size, lower total risk, lower systematic risk and higher price/earnings 
ratios than companies with poorer pollution-control records” (Spicer, 1978, p. 109). 
Environmental performance was measured with pollution control rating from basic data 
published by CEP database. However, this was a limited study and only included the 
environmental factor with a relatively low sample size. Containing a small sample from 
one industry can make it difficult to generalize the results to a larger population and 
other industries.  
 
Additionally, Orlitzky & Benjamins (2001) meta study between 1976-1997 show a 
negative relationship between firm risk and CSP. 60 correlation coefficients are meta-
analyzed, with a total sample of over 6,000 observations (Orlitzky & Benjamin, 2001, p. 
383). The results are obtained for all different measurements of risk and also for 
different measurements of CSP used in the analyzed studies. Further findings reveal a 
stronger negative correlation between social performance and risk compared to other 
CSP measures. Comparing different types of risk, high CSP appears to be most 
negatively correlated with total market risk (Orlitzky & Benjamin, 2001, p. 391). Due to 
the fact that sustainability and measurement of non financial performance have grown 
in a rapid phase the last 30 years we have decided to focus on studies from 2000 and 
onwards. Focus will be on studies with a main purpose to examine the relation between 
risk and CSP, excluding studies attempting to explain financial performance with CSP. 
 

3.2 Literature Review 
This chapter will provide a review for each study used as inspiration for this research. 
First, table 1 will present a brief comparison of the previous literature, followed by 
detailed summaries of each work. 
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Authors (year) Sample Time 
frame 

Firms  
(firm-year 
observations) 

CSP score Risk 
measure 

Boutin-Dufresne & 
Savaria (2004) 
 

Canada 1995-1999 400 CSID IR 

Bassen et al.  
(2006) 
 

World 2004 44 38 criteria 
from GRI 

SR 

Sharfman & 
Fernando (2008) 
 

USA 1999-2001 267 KLD & TRI SR, COC 

Luo & 
Bhattacharaya 
(2009) 
 

World 2002-2003 541 (1082) Fortune’s 
MAC 

IR 

Lee & Faff (2009) 
 

World 1998-2002 400 DJSI IR 

Salama et al. (2011) 
 

UK 1994-2006 567 (1625) CER SR 

Oikonomou et al. 
(2012) 
 

USA 1991-2008 769 (6986) KLD SR 

Jo & Na (2012) 
 

USA 1991-2010 513 (2719) MSCI ESG  TR 

Bouslah et al. (2013) 
 

USA 1991-2013 3100 (16,599) KLD IR, TR 

Jo & Harjoto (2014) 
 

USA 1991-2009 3079 (14,482) KLD TR 

Chang et al. (2014) 
 

USA 1995-2009 583 (5289) KLD SR, TR 
 

Harjoto & Jo (2015) 
 

USA 1993-2009 2034 (9259) KLD TR, COC 

Sassen et al. (2016) 
 

Europe 2002-2014 921 (8752) ASSET4 IR, SR, TR 

This study (2017) South 
Africa 
 

2008-2016 123 (484) ASSET4 TR 

IR = Idiosyncratic risk, SR = Systematic risk, TR = Total risk & COC = Cost of capital 
Table 1. Summary of previous studies 

 
Boutin-Dufresne & Savaria, 2004 
In 2004, Boutin-Dufresne and Savaria investigated the relation between CSR and 
idiosyncratic risk for firms listed on the Toronto stock exchange for the time period 
1995-1999. In their study, CSR is measured annually by summarizing strengths and 
concerns from qualitative and exclusionary screens based on data obtained from the 
Canadian social investment database, CSID (Boutin-Dufresne & Savaria, 2004, p. 61-
62). To measure risk, two different models are used. The first risk measure is derived 
from the market model while the second is a more advanced method based on portfolios 
that is incorporated to avoid the use of betas. To examine CSR’s effect on risk, two 
alternative approaches are employed. The first approach test if there is any correlation 
between idiosyncratic risks measured with the market model and CSR score for 
individual firms. For the second approach, responsible and non-responsible portfolios 
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are created and their levels of risk are compared. In the first test, a negative correlation 
is found and in the second test, the responsible portfolio’s risk is lower than its 
counterpart (Boutin-Dufresne & Savaria, 2004, p. 63). These results lead to the 
conclusion that there is lower firm-specific risk for companies that are socially 
responsible. 
 
Bassen et al., 2006 
This study aims to investigate if good corporate relation (CR) reduces the risk of a 
company.  In order to test if good CR can reduce equity financing, systematic risk has 
been employed, measured as beta. Credit ratings from S&P are used as a proxy of 
default risk to test for cost of debt. CSP are derived from responses by both analysts and 
investors worldwide. The CSP scoring are based on 38 core CR-criteria, established 
from 11 rating agencies and the framework of Global Reporting Initiative (Bassen et al., 
2006, p. 16). Worth mention is that this study has a focus on the utility industry and 
results show that good corporate relation reduces the equity risk for firms. From the 
results, it can be argued that better CR will lower a utility firm’s systematic risk and 
vice versa (Bassen et al., 2006, p. 38). The relation is even stronger between better 
corporate relation and reduced cost of debt. In this sample, 35.9% of the variance of 
corporate responsibility can be explained with credit rating and the authors wanted to 
generalized their results globally, but the respondents are biased towards the U.S market 
with similar firm size.  
 
Sharfman & Fernando, 2008 
With data from 1999 to 2001, covering U.S firms, the authors try to explain the 
relationship between environmental risk management and the cost of capital. 
Accordingly, this study measures CSP with environmental performance alone. Data is 
retrieved from two different databases; KLD and United States EPA TRI data. 
Sharfman & Fernando are using the capital asset pricing model (CAPM) to estimate the 
cost of equity and the regression model uses each single firm’s weighted average cost of 
capital (WACC) as dependent variable. WACC has been calculated in 4 different ways 
to reduce the chance of error in the study (Sharfman & Fernando, 2008, p. 577). The 
model is still the same, what differs is the input. For example, in one WACC 
calculation, beta are updated weekly from Bloomberg and another calculation uses 
annual beta from COMPUSTAT. The results display that improved environmental 
performance reduces a firm’s WACC, regardless of how it is calculated. The main 
driver of reduced cost of capital comes through lower beta, i.e. decreased systematic 
risk (Sharfman & Fernando, 2008, p. 586; 590).  
 
Luo & Bhattacharaya, 2009 
Luo and Bhattacharaya studied CSP’s impact on idiosyncratic risk on a global scale for 
the years 2002 and 2003. The selection of companies is based on Fortune’s most 
admirable companies and the CSP score is acquired from the same source. The CSP 
score is based on polls where more than 10,000 executives, directors and analysts rate 
firms and the final score will then be presented on a scale from 0-10 (Luo & 
Bhattacharaya, 2009, p. 204). Their measure for idiosyncratic risk is the Fama and 
French four-factor model, which is commonly incorporated among researchers that 
examine firm-specific risk. An annual measure is computed from daily stock returns and 
the model includes the effects of size, value and momentum on returns (Fama & French, 
2007, p. 679). To test for correlation, a robust regression model is adapted to control for 
the impact of autocorrelation and heteroskedasticity. The test for their hypothesis, 
higher CSP relative to competitors leads to lower idiosyncratic risk, were significant on 
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a 1% significance level (Luo & Bhattacharaya, 2009, p. 202; 208). Thus concluding that 
there is a negative correlation between CSP and idiosyncratic risk. 
 
Lee & Faff, 2009 
Covering the period from 1998 to 2002, this study investigates the correlation between 
CSP and idiosyncratic risk on a best-of-sector selection from the Dow Jones 
Sustainability Index (DJSI). This gives a portfolio with the top 10% companies in 
sustainability from 51 different industry groups (Lee & Faff, 2009, p. 217). Risk is 
measured with two different methods, the CAPM and a six-factor model. The six-factor 
model is an expansion on the Fama and French four-factor model additionally including 
momentum variables for sector and country (Lee & Faff, 2009, p. 220). The analysis 
compares the difference in risk between three portfolios based on the Dow Jones Global 
Index. The first being constructed by the top performing CSP firms in each sector, while 
the second portfolio includes the remaining companies from the sample. The third 
portfolio is a matched portfolio, which is composed by firms from the second portfolio 
with the purpose to be as similar as possible to the firms in the top performing portfolio 
(Lee & Faff, 2009 p. 218). After performing basic time-series regressions on the 
portfolios to analyze the correlation, it is found that leading CSP firms have lower 
idiosyncratic risk than its lagging counterparts. 
 
Salama et al., 2011 
Through the use of panel data from UK firms between the years of 1994-2006, Salama 
et al. examine the relationship between CSP and systematic risk. Corporate social 
performance is measured as community and environmental responsibility (CER), which 
were obtained from Management Today magazine survey for the period. Risk is 
measured as systematic risk and the dependent variable in this study is beta. The sample 
contains all firms covered by Management Today’s “Britain’s Most Admired 
Companies”, which are the largest by market capitalization from 26 different industry 
sectors. It is evident from this study that the systematic risk and CSP varies in different 
industries (Salama et al., 2011, p. 200). Furthermore, using a one sided test with a 5% 
significance level, an increase of 1.0 CER result in a decrease of 0.028 for a company’s 
beta, supporting the negative relationship between CSP and risk.  
 
Oikonomou et al., 2012 
Investigating S&P 500 companies between 1991-2008, Oikonomou et al. (2012) tries to 
explain a wealth-protective effect of CSP by analyzing the correlation between social 
performance and financial risk. As CSP measure, binary ratings of strengths and 
concerns in seven qualitative areas and concerns for six controversial issues are 
summarized as a score. Three different measures for market risk are applied in this 
study. A classical beta of returns, a downside beta to examine the effect of a negatively 
skewed return distribution and a mean-variance criterion is used to measure the third 
and fourth moments of the distributions (Oikonomou et al., 2012, p. 494-496). Using a 
panel data analysis with fixed effects estimators there is an overall negative, yet 
insignificant correlation between CSP and risk when individual components are 
measured. However, when the strengths are aggregated, a negative correlation is found 
between strengths and beta, which is significant on a 5% level. Furthermore, a 
significant positive correlation is found between aggregated concerns and all three 
measures of risk (Oikonomou et al., 2012, p. 507). 
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Jo & Na, 2012  
With a vast sample from the U.S. covering the time period of 1991-2010, Jo and Na 
examines the relationship between CSP and risk in ‘sinful’ industries. Risk in this study 
is measured as total risk, the sum of a firm’s systematic- and idiosyncratic risk. CSR 
data is retrieved from MSCI ESG, while COMPUSTAT and CRPS are used to 
download financial data and stock volatility. The sample of controversial industries 
includes companies involved with gambling, alcohol, tobacco and social or ethical 
issues. Results show that CSR engagement lowers a controversial firm’s risk (Jo & Na, 
2012, p. 446-447). In addition, larger firm size, higher growth of sales and a higher 
return on assets (ROA) are all likely to decrease the risk. One side purpose was to 
examine the correlation between systematic risk (measured with CAPM beta) and CSR 
with the results of a negative relation. Furthermore, the authors compare controversial 
industries to non-controversial industries, with the results that controversial industries 
display both higher total risk and beta compared to non-controversial industry firms. In 
addition, the effect of risk reduction through CSR engagement is more significant in 
controversial industry firms (Jo & Na, 2012, p. 452).  
 
Bouslah et al., 2013 
In an analysis of U.S. firms over the time period 1991-2007, including both S&P 500 
and non S&P 500 firms, the authors focus on the effect of individual social performance 
factors on both idiosyncratic and total risk. The KLD strengths and concerns, both 
combined and separated, are used as CSP measure for each individual social 
performance dimension (Bouslah et al., 2013, p. 1259). The risk measures used in this 
study are annualized standard deviation as total firm risk and a four-factor model is 
applied to capture idiosyncratic risk. By performing a pooled cross-section time-series 
regression, the authors find significant negative correlation between both types of risk 
and the dimensions human rights and employee relations (Bouslah et al., 2013, p. 1264). 
Several other significant relations were found after dividing the sample between S&P 
500 firms and non S&P 500 firms, including a negative correlation between corporate 
governance and idiosyncratic risk among S&P 500 firms. Another significant finding 
was environmental factors positive effect on idiosyncratic risk for S&P 500 firms while 
it had a negative relation with total risk for non S&P 500 companies. 
 
Jo & Harjoto, 2014 
In this research, the authors are studying the relationship between firms with analysts’ 
coverage and CSR activities and its impact on total risk. CSR are further divided into 
strengths and concerns and will individually be tested on total risk. Jo and Harjoto uses 
a vast sample based on U.S firms during 1991-2009 and data for CSR are collected 
through KLD while analysts’ earnings estimates are retrieved from IBES (Jo & Harjoto, 
2014, p. 256). The authors have used standard deviation of monthly stock return as risk 
measurement. With the use of OLS regression models, the authors conclude that 
“...changes in CSR along with the interaction between the changes in CSR and changes 
in analyst following are negatively associated with changes in risk” (Jo & Harjoto, 
2014, p. 288). Furthermore, environmental and governance CSR combined with higher 
analyst coverage reduce the risk for a firm. Worth mention from this study is that the 
results mainly are derived from CSR concerns and not from firms with CSR strengths. 
High analyst coverage mixed with social concerns activities have a tendency to increase 
risk.  
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Chang et al., 2014 
To gain further understanding of the effects of CSR on systematic and total risk, Chang 
et al. divides CSR into two categories; institutional and technical. These two categories 
refer to the kind of stakeholder that is affected by the social performance. Primary 
stakeholders, e.g. employees and consumers, are affected by technical CSR (TCSR) 
while institutional CSR (ICSR) are directed toward secondary stakeholders, those who 
are affected by the firm’s actions without any direct economic exchange (Chang et al., 
2014, p. 212). To test these effects, a sample of S&P 500 firms for the time period 
1995-2009 is composed. The risk measures used in this study is beta from the CAPM 
model for systematic risk and total stock volatility relative to the market volatility as 
total risk. The CSP measures are based on the binary rating of KLD strengths and 
concerns. From performing several different tests the main conclusions are that 
institutional CSR provides an insurance-like effect and effects are more instantaneous 
and easier to observe for TCSR than ICSR (Chang et al., 2014, p. 231). 
 
Harjoto & Jo, 2015 
Derived from an extensive U.S firms sample, Harjoto and Jo found that overall CSR 
engagement reduce analyst diffusion of earnings forecasts, lowers total risk and cost of 
capital. CSR measures are collected via KLD database and brokers estimation from 
IBES. In this study, Harjoto and Jo divide CSR into legal- and normative CSR; whereas 
legal CSR are actions required to be followed by law and normative CSR are voluntary 
activities. Further findings are information asymmetries; analysts are fully informed 
regarding a firm's engagement in legal CSR activities but not fully informed when 
companies engage in voluntary CSR activities. Since analysts are not fully informed, 
analysts’ dispersion, stock return volatility and cost of capital increase with firm’s 
engagement in normative CSR (Harjoto & Jo, 2015, p. 16). However, this is not evident 
with a 1-year lag. One reason for this can be that analysts have required information 
about the benefits of normative CSR engagement. In addition, it is evident, especially 
for normative CSR, that the benefits of CSR are offset with reliable external accounting 
and better quality of information disclosures. 
 
Sassen et al, 2016 
Using ESG data from ASSET4, this study is the first to explore the relationship between 
CSP and risk on the entire European market. Covering a period from 2002 to 2014, the 
authors research the relation between ESG score and risk. ESG is measured both as a 
composite score and by each factor to investigate the individual effects of the different 
elements of CSP. This study takes all three kinds of risk into consideration, measuring 
total risk as annualized standard deviation, systematic risk as beta from the CAPM 
model and idiosyncratic risk is measured with a four-factor model (Sassen et al., 2016, 
p. 878-879). The results from this research display that total and idiosyncratic risk is 
negatively correlated to total ESG score. Furthermore, environmental activities reduce 
idiosyncratic risk while systematic and total risk is only significant in environmentally 
sensitive industries. In addition, the authors cannot find any significant effect on 
corporate governance and firm risk. In fact, when only focusing on STOXX firms, the 
relationship between corporate governance and systematic risk is positive (Sassen et al, 
2016, p. 898). However, the authors suggest that strong social ESG engagement have 
potential to lower a firm’s risk and thereby increase firm value.  
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3.3 Connecting Previous Research 
From previous researches we find that for a long time there were no unison way to 
measure CSP. In later years however, studies performed on the U.S. market have used 
the KLD strengths and concerns as social performance measure. Authors, such as 
Sharfman & Fernando (2008, p. 589), have pointed out the limitations of their 
databases, TRI and KLD. They specially criticize the abilities of those databases to 
reflect environmental risk management accurately. Nevertheless, databases have over 
the last decade progressed in rapid phase and expanded its coverage. As the databases 
are gaining popularity among analysts and used more in academic papers, the reliability 
and accuracy of those also increase.  
 
There is some discrepancy in risk measures used in previous studies, especially related 
to idiosyncratic risk. Most firm-specific risk measure originate from the Fama and 
French four-factor model with a personal touch, changing some factors or adding a few 
extra variables to capture more aspects of this risk. On the other hand, the risk measures 
are rather consistent for both systematic and total risk, using beta from the CAPM and 
standard deviation of stock returns respectively.  
 
The general results are that CSP and risk is negatively correlated, thus recent studies 
have put more emphasis on deconstructing CSP into smaller categories to gain further 
understanding of the individual elements. There are different types of subdivisions of 
CSP used in previous research. Some researchers have studied the individual effects of 
environmental and social factors, others have divided the social performance into 
strengths and concerns. Chang et al. (2014) even grouped stakeholders into primary and 
secondary and investigated the effects of CSP directed at one specific group. 
Additionally, Harjoto & Jo (2015) divided CSR into legal and normative to analyze the 
difference between voluntary and mandatory social commitments. When testing 
individual CSP factors the results have been somewhat contradicting. While Bouslah et 
al. (2013) found a positive correlation between environmental factors and idiosyncratic 
risk for S&P 500 firms, Sassen et al. (2016) found this correlation to be negative for 
European firms.  
 
Throughout this study, we will come back to these researches and base our choices on 
their findings. The same source of CSP measure used by Sassen et al. (2016) will be 
incorporated in this research and the measure for total risk is the same as used by 
previous studies. Nonetheless, there is a concern that emerging markets are too 
dissimilar from developed markets in regard of sustainability practices. There could be 
other sources or measures that are better suited for a study on emerging markets than 
those incorporated by previous research. Furthermore, the theories that are presented in 
chapter 4, and used in our study, are in line with the theoretical framework of previous 
researches. 
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4. Theoretical Framework 
 
 
This chapter will give a detailed explanation of ESG and risk, followed by a 
presentation of the theories used in the study; Stakeholder theory, Risk management 
theory and Managerial opportunism theory. In this chapter we will also present a 
conceptual model to describe how CSP can affect risk. At last, hypotheses that are 
derived from these theories will be developed. 
 
 
4.1 Corporate Social Performance  
In 1995, Michael Porter and Claas van der Linde published an article in Harvard 
Business Review, claiming pollution is a form of economic waste (Porter & van der 
Linde, 1995, p. 122). They argue when scrap, energy waste, and harmful products are 
spread into the environment it is a sign resources have been used incompletely or 
inefficiently. The 21st century has been indicating fundamental changes in society as 
new global realities are constantly testing organizational leaders on issues such as 
inequalities, climate change, population growth and technological changes (Institute of 
Directors, 2016, p. 3).  
 
Incorporating ESG in a firm’s strategic planning and address it to stakeholders will 
create a more complete picture of the company’s value, but also create a competitive 
advantage since analysts can identify how the firm will handle possible future risk and 
opportunities (CFA Institute, 2008, p. 2). Clark et al. (2015) conducted a survey in 
2013, including 1,000 CEOs in over 100 countries and 27 industries. The findings 
revealed that 80% of CEOs believe sustainability efforts gain competitive advantage in 
relation to their peers. Moreover, after investigating over 200 academic studies, Clark et 
al. (2015) came to the following conclusions:  
 

1. “90% of the cost of capital studies show that sound ESG standards lower 
the cost of capital. 

2. 88% of the studies show that solid ESG practices result in better 
operational performance. 

3. 80% of the studies show that stock price performance is positively 
influenced by good sustainability practices.” 
(Clark et al., 2015, p. 48) 

 
ESG issues are in general referred as a measurement of operational factors that can be 
hard to measure in monetary terms (CFA Institute, 2015, p. 1). It can be difficult to 
define what ESG really is, and there is no true answer. Some may use ESG as a source 
of economic value through risk and opportunities while others choose to see ESG as a 
matter of moral and ethical values (CFA Institute, 2015, p. 6). ESG measurements are 
however an issue with investing short term as they tend to affect financial performance 
over longer period of times. Once again, BP’s explosion at deepwater horizon or 
Volkswagen’s cheating on emissions is more likely to affect the company over the long 
term and not just the next quarter. Factors that affect the different categories are listed in 
table 2 on the following page. However, some factors are more important in some 
industries and can be totally absent in other industries.  
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Environmental Social Corporate Governance 
Energy usage Community relations Accountability 

Carbon emission Controversial business Anti-takeover measures 

Water technologies Child labor policies Board experience 

Environmental expenditures Diversity issues Bribery and corruption 

Raw material sourcing Employee turnover Board diversity 

Targets emission Health and safety Executive compensation schemes 

Hazardous waste HIV/AIDS programs Ownership structure 

Waste and recycling Human rights Shareholder rights 

Water management Accidents Transparency 

Renewable energy use Union relationships Voting procedures 

Table 2. Factors of ESG, (Clark et al., 2015, p. 12; Thomson Reuters, n.d.)  
 
4.1.1 Environmental 
Almost all business practices have an impact on the environment. Uncertainties 
regarding future regulations for reduced carbon emission or other actions to reduce 
environmental harm creates a risk for companies and stakeholders. Anywhere, 
government can take regulatory actions in order to fight climate change and 
consequences of such lead to uncertainties for company’s operations (CFA Institute, 
2008, p. 7). Leaders around the world are regularly discussing efforts to reduce 
greenhouse gas emissions. The Kyoto protocol entered into force in 2005, committing 
developed countries to limit their carbon dioxide emissions (UNFCCC, 2014). Ten 
years later, in 2015, countries agreed upon the Paris Agreement. For the first time in 
history, majority of the world’s nations signed the agreement to make an effort to 
reduce greenhouse gas emissions and combat climate change, with enhanced support to 
developing countries. Future climate regulations will most likely have an effect on all 
industries, not just the carbon-intensive sectors. 
 
The dominating environmental risk companies face is climate changes, but surely not 
the only one. Among the many metrics that are related to environmental performance, 
the global market’s main focus is toward carbon dioxide emissions (Eccles et al., 2011, 
p. 120). From their survey, among the top metrics that investors were concerned about 
included environmental fines, waste, energy and water consumption. In a carbon-
constrained society, companies taking advantage of new technology in anticipation of 
this changed environment may enjoy a lower risk profile compared to their competitors 
that are less prepared for new developments (CFA Institute, 2008, p. 4). Eccles et al. 
(2011, p. 113) states there is a demand for uniform and transparent disclosure method to 
properly address non-financial metrics as balance sheets or income statements not 
reflect those issues. In line with these ideas, South Africa made integrated reporting 
mandatory in 2012 for all listed companies as a compliment to the normal financial 
statements. 
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4.1.2 Social 
Social factors have over the last decades gained popularity among the public’s 
perception towards a company. Girerd-Potin et al., (2014, p. 575) emphasizes that social 
ratings are multidimensional and divides social stakeholders into three categories, 
business (employees, suppliers), societal (society, community) and financial (stock- and 
debtholders). These three groups of stakeholders are likely to have different interest in 
the firm and their goals could be very diverse. Thus, social responsibility is difficult for 
companies since it is hard to satisfy all stakeholders simultaneously as they have 
different interests. Nevertheless, good social performance has its benefits. Clark et al., 
(2015) found in their meta-study that the social dimension of ESG has a positive effect 
on operational performance. Additionally, Preston & O’Bannon (1997, p. 426) could 
not find any negative relationship between social performance and financial result in 
their sample of U.S corporations during an 11-year period.  
 
Bad news related to the industry can have a negative impact on profitability. However, 
on a daily basis investors are more concerned about firm’s policies regarding human 
rights, equality, health and safety (Eccles et al., 2011, p. 121). In the twenty first 
century, where communication flows instantaneously, the public is able to read about 
company’s social behaviour and take action within seconds of a breaking news story. 
Negative news concerning a firm’s social actions can be devastating and harm the 
reputation, which can be considered the main issue related to social performance. 
 
4.1.3 Governance 
Corporate governance can be defined as: “...the system of internal controls and 
procedures by which individual companies are managed” (CFA Institute, 2009, p. 3). 
The core idea is to minimize and manage the conflicts between insiders and external 
shareholders. Previous studies have empirically showed that good governed companies 
outperformed bad governed companies (CFA Institute, 2009, p. 2; Clark et al., 2015, p. 
38). Good corporate management should act in a lawful and ethical manner and in the 
best interest of its shareholders. Furthermore, the board should try to settle the interest 
for the stakeholders in order to increase the firm’s reputation and trust in the society.  
 
Governance failures, such as Enron and the Lehman Brothers, illustrate how bad 
decisions at management level create risk for investors. In both cases, lack of industry 
expertise and inadequate risk management by the board played a crucial role for the 
downfall (CFA Institute, 2009, p. 1). Losses of trillions of dollars around the world in 
different scandals can be related to bad corporate governance. The media tend to focus 
on issues when poor management causes a major loss for the investors. However, when 
investing in the long run, all ESG factors are of importance for both economic and 
moral values (CFA Institute, 2015, p. 1-2).  
 
4.2 Risk 
One definition of risk is the uncertainties of future outcomes and events. Firm risk, 
measured as fluctuations in financial performance, can be divided into market- and 
accounting risk (Orlitzky & Benjamin, 2001, p. 370). Market risk is related to a 
company’s stock price and can be measured by the variance or the standard deviation of 
stock returns, which explain the movements of how stock prices vary. Accounting risk 
is more related to internal accounting returns such as volatility of return on equity or 
assets (Orlitzky & Benjamin, 2001, p. 370). In addition, firm risk is not only related to 
financial returns but also to the chances of bankruptcy and corporate mortality. As a 
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result of the financial crises in the 21st century, investors should not only evaluate 
financial performance but also be aware of the underlying risks. As seen in chapter 3, 
previous research studying the relationship between risk and CSP focus on market risk. 
 
When discussing market risk, it could be dissected into two factors of different risk 
types. One type is the risk that only affects a single company, called idiosyncratic risk, 
and the other kind of risk affects the entire market, systematic risk, often measured with 
beta. Those two risks summarize to total risk, which will be the type of risk used in this 
research. The modern portfolio theory, introduced by Markowitz (1952), states that an 
investor can eliminate idiosyncratic risk by diversification. Thus, holding a diverse 
portfolio with several different stocks, the only risk one has to consider is systematic 
risk. Nevertheless, Lee and Faff (2009, p. 225) argue that idiosyncratic risk matters and 
that the market is valuing this risk although conventional market models neglect its 
importance. In fact, the majority of total risk is composed by idiosyncratic risk (Goyal 
& Santa-Clara, 2003, p. 980), and to exclude it would not be correct even though it is 
theoretically possible to diversify it away. Previous research of CSP has found 
significant relation for both idiosyncratic- and systematic risk, as well as for total risk.  
 
The most common way to estimate total risk is by measuring the fluctuations of the 
stock returns. This is usually done with statistical methods such as variance and 
standard deviation (Brealey et al., 2011, p. 191). Variance (σ2) is calculated as the 
expected value of the square of the difference between actual return and expected return 
(equation 1), while the standard deviation (σ) is measured as the square root of the 
variance (equation 2). 
 
 σ2 = E(ra-re)2 (1) 
 
Where E stands for the expected value, ra is the actual return and re is the expected 
return. 
 
 σ = 𝜎! (2) 
 
This is however just an estimate for the expected volatility, and when dealing with stock 
returns it is impossible to account for all possible outcomes. Thus, historical stock 
returns are used to calculate the standard deviation for a period. This is done through an 
equation (3) where the sum of all squared differences between returns and mean return 
is divided by the number of observations minus 1. 
 

 σ = (!!!!!)!

(!!!)
  (3) 

 
In this equation, rt is the return for period t, rm is the mean of all observed returns, and N 
is the number of observations. According to Penman (2013, p. 645) the average annual 
standard deviation of stocks is usually close to 30%. The risk measure will be further 
discussed in chapter 5.3.1.  
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4.3 Stakeholder Theory 
A publicly traded company is owned by its shareholders and therefore it is reasonable to 
assume the main goal is to maximize shareholder’s wealth. The Stakeholder theory 
emerged in 1984 when Freeman published Strategic Management: A Stakeholder 
Approach. Ever since, over 100 articles and dozens of books have appeared with focus 
on the stakeholder theory (Donaldson & Preston, 1995, p. 65). Unfortunately, the word 
stakeholder and stakeholder theory are defined and used in different ways by an amount 
of various authors. We have summarized quotes from different researchers how they 
define stakeholders; Freeman (1984, cited in Mitchell et al., 1997, p. 858) says a 
stakeholder is anyone who “affect or is affected by the achievement of the 
organization's objectives". Savage et al. (1991, p. 62) describe stakeholders as “those 
who have formal, official, or contractual relationships and have a direct and necessary 
economic impact upon the organization” and Clarkson (1995, p. 106) exemplifies it as 
someone who “have, or claim, ownership, rights, or interests in a corporation and its 
activities". Accordingly, a stakeholder is anyone who is, or can be, affected by a 
company's actions. It is the management’s decision and responsibility to direct 
resources and engage in activities to obtain benefits for certain stakeholders (Donaldson 
& Preston, 1995, p. 85). Freeman (2010, cited in Sassen et al., 2016, p. 873) points out 
that the needs of stakeholders should be integrated into corporate management because 
the value for stakeholders will in turn create value for shareholders. From this 
theoretical perspective, corporate social performance would have a positive effect on 
firm value.  
 
Stakeholder theory emerged in order to understand business problems such as how 
value is created and the problem of connecting ethics and capitalism (Parmar et al., 
2010, p. 404). The early twenty-first century gave examples when management at 
companies like Enron and WorldCom cared very little for ethics in their pursuit of 
wealth. Corporate objectives can easily be interrupted by a small group of people and 
this reveal a need for managers and academics to rethink the traditional ways regarding 
the responsibilities of a corporation. Stakeholder theory is constantly evolving and 
today’s society puts ethics at the center of business (Parmar et al., 2010, p. 433). 
Nowadays, corporations must be able to efficiently manage business but also consider 
social responsibility and sustainability. 
 
We are interested in the linkage between CSP and risk, which can be explained as the 
potential loss in firm value as a result of uncertainties in future events (Sassen et al., 
2016, p. 873). According to stakeholder theory, it can be argued that high engagement 
of social activities are associated with lower financial risk as a result from better 
relations with government and other financial communities (McGuire et al., 1988, p. 
856). Moreover, the risk may be reduced because of customer loyalty due to social 
commitments. Corporate social performance can also be a sign of a sound and 
competent management (Oikonomou et al., 2012, p. 489). Thus, high social 
performance from a company is connected to effective business, financial planning and 
improved financial stability.  
 
Critiques against the theory is that managers can judge their performance better if they 
only have one goal, the traditional foundation of maximizing value, instead of satisfying 
every stakeholder (Jensen, 2010, p. 32). Furthermore, Jensen argues it can confuse 
managers because of no clear goal or objective, which in turn will lower a firm’s 
competitive strengths. Triole (2001, p. 26) stress that there is no accounting measure for 
welfare, meaning it is harder to measure the firm’s contribution to suppliers and 
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employees compared to profitability. Although it could be profitable to focus on 
stakeholders, it is not feasible to take all their needs into consideration since their 
interests often are in conflict. 
 

4.4 Risk Management Theory 
The risk management theory was developed to explain how firms could create 
shareholder wealth from philanthropic activities. This theory is deeply rooted in the 
stakeholder theory but emphasize the importance of stakeholder relations in times of 
crisis. Godfrey (2005) presents a concept that explain how moral capital can be 
generated, which will strengthen the relationship with communities and stakeholders, 
which will subsequently create value for shareholders.  
 
Philanthropic activities, investments in society that goes beyond what a company is 
expected to do, are not considered to produce any specific cash value, but instead create 
economic value in terms of reputational capital (Godfrey, 2005, p. 783). By engaging in 
CSR and other activities with social purpose, companies will gain strengthened position 
in the society through goodwill and build a relationship with their stakeholders and 
customers. Social performance will create an alliance with the society that provides the 
company with intangible assets like reputation, legitimacy, loyalty and commitment 
(Gardberg & Fomburn, 2006, p. 330-331). As an outcome, stakeholders’ perceptions 
about the firm that may influence their actions are created through corporate 
philanthropy, called moral capital (Godfrey, 2005, p. 873).  
 
In times of distress or in case of negative events, moral capital is believed to mitigate 
stakeholders’ sanctions toward the firm and have an insurance-like effect for the 
relational wealth (Godfrey, 2005, p. 786). Hence, social performance and corporate 
philanthropy can be considered as a type of insurance policy due to good relations with 
stakeholders. Subsequently, shareholder wealth is created from this protection by 
decreasing the risk from a potential crisis (Godfrey, 2005, p. 778). Researchers have 
found empirical evidence for this theoretical relation and that CSP can preserve 
economic value. Chang et al. (2014, p. 231-232) proves in their research that, in times 
of market-wide shocks, future cash flows are less volatile for firms with high CSR. This 
result is in line with the findings of Godfrey et al. (2009, p. 441-442), where they 
empirically show the insurance-like effect of CSR activities is valid in the context of a 
negative event. In the same spirit, it is proved that investors in socially responsible 
funds are more loyal and less troubled by negative returns compared to investors in 
conventional funds (Bollen, 2007, p. 706; Renneboog et al., 2011, p. 587). 
 

4.5 Managerial Opportunism Theory  
Contrary to the previously introduced theories, managerial opportunism suggests a 
positive relation between social performance and risk. Preston and O’Bannon (1997 p. 
423) introduced the idea that managers with compensation schemes linked to short term 
profits and stock price may use social performance to pursue personal goals. Although it 
is not a new idea that managers attempt to pump up results with unethical means to 
increase their compensation, Preston and O’Bannon are believed to be among the first 
to link social performance to this behavior. Methods used to increase compensation 
include withholding unfavourable information, earnings management and avoiding 
investments opportunities that have a negative effect on short term profits (Brealey et 
al., 2011, p. 324-326). However, with regard of social performance, managers are likely 
to overinvest in CSP when the financial results are disappointing to justify their poor 
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performance. In contrast, in times of strong financial performance managers would 
scale down on social expenditure to further increase their upcoming bonus (Preston & 
O’Bannon, 1997, p. 423).  
 
More recently, the focus on this theory has been heading toward entrenchment strategies 
by managers. With such strategies, managers build up personal relations to stakeholders 
that will make them harder to replace (Cespa & Cestone, 2007, p. 743). According to 
Bouslah et al. (2013, p. 1260), managerial opportunism theory implies that CSP and risk 
are positively correlated as a consequence of the positive relation between social 
expenditures and managerial entrenchment. If managers are trying to strengthen their 
importance to the company, it is likely social performance will increase firm risk. 
Managers may also overinvest in CSR to enjoy the reputation as a good, caring person 
and get a ‘warm glow’ effect from investing the company’s money on a good cause 
(Barnea & Rubin, 2010, p. 72-73). This may improve the company’s reputation but 
there is a risk that the spending is larger than the benefit from it, while the manager 
spends the shareholders’ money for personal gain.  
 
Preston and O’Bannon (1997, p. 423) introduced this theory to be able to explain a 
possible outcome in their research regarding the relation between social and financial 
performance. The roots of this theory are not from an extensive research, but merely an 
attempt to connect an outcome to an explanation. More extensive research regarding the 
connection between overinvestment into CSR for the managers’ personal benefits have 
been performed later on by Barnea & Rubin (2010) and Cespa & Cestone (2007). 
Although the managerial opportunism theory is not the focus of these studies, their 
results give the theory more credibility. In addition, research on the causality between 
CSP and risk by Bouslah et al. (2013) and Sassen et al. (2016) includes this theory. 
 

4.6 Conceptual Model 
Based on results from previous research and the theories at hand, we have developed a 
model for how we believe CSP affects risk. According to this model, it is assumed that 
high ESG score is an indicator of good stakeholder relationship and vice versa. While 
the tests in this study will be performed on the relationship between ESG score and risk, 
the theories suggest that the connection between these variables is through stakeholder 
relations.  
 

 
Figure 2. Conceptual Model  
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If a negative correlation is found between stakeholder relations and risk, it will be in 
line with the ideas of stakeholder theory and risk management theory. These theories 
highlight firms’ ability to reduce (increase) risk by having good (bad) relations with 
parties that are affected or affect activities undertaken by the firm. If the tests on the 
other hand show evidence for a positive correlation; that good stakeholder relations are 
correlated to high risk it is possible that the managerial opportunism theory holds true 
for this study. High volatility would be explained as a result of poor management 
investing in CSR as an entrenchment tactic. Low volatility in the case of bad 
stakeholder relation would simply suggest that it is rewarded to spend money and effort 
on stable operations instead of creating good relations with the society. 
 

4.7 Hypotheses Development 
In general, previous studies have found negative or no correlation between risk and CSP 
as the stakeholder- and risk management theories suggest. This study is however the 
first, to the authors knowledge, to be performed on an emerging market and the results 
may not be in line with previous research as the focus have been on developed markets 
or globally. Furthermore, the previous studies are inconsistent in choice of 
measurements for CSP and what type of risk to investigate. Although a negative 
correlation is found in most studies, there is not an overwhelmingly convincing 
consistency in the findings. With this in mind, and the limited studies on emerging 
markets, the hypotheses are not stated to assume a clear direction of influence. This 
leads us to our first hypothesis: 
 

H1: Corporate social performance, measured with ESG score, affects a 
company’s total risk. 

 
Although CSP tend to have a negative impact on total risk, the results regarding the 
individual pillars are less uniform. The related theories are focusing on the effect of 
CSP as a whole and do not specify what kind of social performance that influence risk. 
Thus we find it interesting to perform tests on these pillars’ individual effects on total 
risk. Furthermore, it is reasonable to assume that there are different effects on risk from 
reduced hazardous waste and carbon emission compared to the impact of board 
diversity and ownership structure. As South Africa has a history of social inequalities, 
expectation is that social engagement has a strong impact on a company’s risk profile. 
Thus, social factors could be assumed to have a more influential impact on firms than 
the other pillars. To capture these individual effects, the second hypothesis is stated as: 
 

H2: Environmental, Social and Corporate Governance scores individually 
affect a firm’s total risk. 

 
  



 27 

5. Research Method 
 
 
First, the geographical choice of the study will be justified. This chapter will then lay 
the methodological foundation for us in order to answer the research question followed 
by a detailed presentation of the variables included in the search for correlation 
between CSP and risk. 
 
 

5.1 Population & Sample Selection 
The issue of social performance’s effect on risk has gained increased interest in recent 
years. The majority of the research has focused on the U.S. market, and the remainder 
had their focus on Europe or a global perspective. To our knowledge, there have not 
been any studies in this topic limited to emerging markets. Since social welfare in 
general is lower in emerging markets, researching how CSP is related to risk in those 
markets are especially interesting as the ESG scores are likely to be more varied 
compared to developed countries. When it comes to sustainability, the South African 
market is on the frontier not only among emerging markets but globally as well. The 
JSE was the first stock exchange in the world to introduce a sustainability index and to 
incorporate integrated reporting to provide additional disclosure of financial statements 
(JSE, n.d.a). Due to the lack of research in emerging markets and JSE’s engagement in 
sustainability, we find South Africa an interesting country to perform the study on.  
 
The sample is made out of all companies on the Johannesburg stock exchange that have 
an ESG rating from ASSET4. Although ASSET4 began to rate ESG performance in 
2002 (Thomson Reuters, 2012), the first South African companies got an ESG rating in 
the third quarter of 2007. However, it was limited to two companies and in 2008 the 
ESG ratings in South Africa from ASSET4 covers 13 companies. The coverage 
increased substantially in 2012 when integrated reporting was implemented and made 
nonfinancial information more easily available for analysts and stakeholders. Our 
sample will cover the time period from the beginning of 2008 to the end of 2016, as this 
is the last time the rating was updated. Hence, as the coverage is increasing year by 
year, the number of observations is not the same each year, implying an unbalanced 
dataset. Today ASSET4 covers 127 South African companies (appendix 1), however 
our sample excludes four firms with less than three years of ratings.  
 
5.2 Methodology   
Multiple regression analysis is a statistical method with the goal to explain movements 
in the dependent variable from changes in the independent variables. Apart from this 
relationship, there is variation coming from potential omitted explanatory variables. 
Even if those were included in the model, some variation in the dependent variable 
cannot be explained by the regression model (Studenmund, 2014, p. 9). To account for 
this, an error term is added to the regression equation to account for the variation in the 
dependent variable that cannot be explained by the explanatory variables from the 
model. The error term have the symbol ε and is called epsilon. ε represents the 
individual observations fluctuations from the sample mean and is assumed to be 
normally distributed around zero with an unknown standard deviation that is 
independent of the values of the explanatory variables (Moore, 2010, p. 591). A general 
multiple regression line with n explanatory variables can be visualized in equation 4.  
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 Y = β0 + β1X1 + ... + βnXn + ε (4)  
 
One of the most commonly used method of obtaining the estimated parameters is to use 
Ordinary Least Squares (OLS) which calculates the coefficients to minimize the sum of 
the squared residuals; how close the estimated regression are to the actual observed 
data. “The purpose of the estimation technique is to obtain numerical values for the 
coefficients of an otherwise completely theoretical regression equation” (Studenmund, 
2014, p. 36-37). To answer our research questions the ordinary least squares (OLS) 
regression model is an appropriate technique. 
 
5.2.1 Assumptions of OLS 
According to Hair et al. (2010, p. 16), multiple regression is an applicable method to 
explain changes in a single dependent variable from the relationship of two or more 
metric independent variables. Studenmund (2014, p. 98) lists seven assumptions 
underlying the OLS regression model and these must be met for the model to be 
applicable: 
 

1. “The regression model is linear, is correctly specified, and has an additive 
error term. 

2. The error term has a zero population mean. 
3. All explanatory variables are uncorrelated with the error term. 
4. Observations of the error term are uncorrelated with each other (no serial 

correlation). 
5. The error term has a constant variance (no heteroskedasticity).  
6. No explanatory variable is a perfect linear function of any other 

explanatory variable(s) (no perfect multicollinearity). 
7. The error term is normally distributed (this assumption is optional but 

usually is invoked).” 
(Studenmund, 2014, p. 98). 

 
Violating any of the assumptions would cause the OLS model to be biased. If our data 
does not fulfill these assumptions, other estimation techniques must be considered for 
the analysis unless the variables could be modified to fit the assumptions. This chapter 
will describe these assumptions more in detail while tests followed by explanations and 
actions taken to account for possible violations will be discussed in chapter 6.4. 
Tendencies in previous studies (Oikonomou et al., 2012; Sassen et al. 2016) have 
revealed that the data does not fulfill all the assumptions and these authors have instead 
decided to use alternative regression models.  
 
The most fundamental assumption in statistical analyses is normality, the shape of the 
distribution of data. The shape can be described by kurtosis, the flatness of the 
distribution and skewness, the balance of the distribution. If the deviation from a normal 
distribution is relatively large, all statistical tests will be biased and invalid (Hair et al., 
2010, p. 71). Additionally, when non-normality is present, it often contributes to more 
statistical violations. Kurtosis and skewness can be detected in histograms and normal 
probability plots. Hair et al. (2010, p. 72) points out that normality of variables are less 
important as the sample becomes larger. However, it may still be the cause for other 
issues such as heteroskedasticity. In line with the seventh assumption, the residuals 
from the model should preferably have a normal distribution, although the dependent 
and independent variables are not required to be normally distributed (Moore et al., 
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2010, p. 578). Although it is an optional assumption to have a normally distributed error 
term, the second assumption specifies that the distribution must have a mean value of 
zero.  
 
Linearity is important because correlations among variables only explain the linear 
association between them. Thus, nonlinear relationships will not be represented in the 
correlation value and would result in an underestimation of the relationship’s strength 
(Hair et al., 2010, p. 76). If nonlinear relationships are present, which can be detected in 
graphs or by examining residuals, creating a new variable or transform variables can 
mitigate the problem. Transformation of data is a mode of modifying data; for example 
natural logarithm, squared or square rooted (Hair et al, 2010, p. 77-78). Wooldridge 
(2015, p. 39) points out that the slope remains unchanged, as the transformation is 
proportional when logarithms are used on all variables. Moreover, the model must also 
be correctly specified, which means that there should not be any omitted variables in the 
model and the variables should be in a correct functional form (Studenmund, 2014, p. 
99). To detect omitted variables one can perform a Ramsey regression equation 
specification error test, known as Ramsey RESET test. This test investigates if any 
nonlinear combinations of the explanatory variables could explain the response variable. 
If the model has an omitted variable, it will be included in the error term. If the omitted 
variable is correlated to any explanatory variable, which often occurs in financial 
studies, the error term will also be correlated with an explanatory variable and thus 
violate assumption three for the OLS regression model (Studenmund, 2014, p. 101). 
 
To avoid bias in the research when using a time-series model it important to ensure that 
the error terms are not autocorrelated. If one observation of the error term is likely to be 
affected by the previous observation, it will cause the OLS regression to provide 
inaccurate predictions of the error term (Studenmund, 2014, p. 101). When the model 
has autocorrelated residuals it is evidence for a systematic relationship in the dependent 
variable that is unexplained in the model (Hair et al., 2010, p. 76). A possible source of 
autocorrelation could be that the dependent variable is sensitive to seasonality or other 
trends that could make the residuals behave in an autocorrelated manner. However, 
Studenmund (2014, p. 101-102) mention that it is unrealistic to assume that there are no 
autocorrelation in certain economic applications as the effects of a shock are likely to be 
evident for more than one time period, and thus cause the residuals in this case to be 
autocorrelated.  
 
Homoskedasticity is desirable in statistical analyses and refers to the assumption that 
the variance of the dependent variable should not be concentrated in a limited range of 
the explanatory values (Hair et al., 2010, p. 74). If the dispersion is unequal, the 
relationship is heteroskedastic. As mentioned before, if the distribution is not normal, 
this often leads to undesirable heteroskedastic relationship. The Breusch-Pagan test is 
one method that can be employed to test for homoskedasticity but this relationship can 
also be examined visually in graphs. Results of heteroskedasticity affect the standard 
errors and makes tests either too harsh or too insensitive (Hair et al., 2010, p. 75). 
 
If the explanatory variables are highly correlated to each other, it can lead to large 
variance in the coefficients. When independent variables are strongly correlated to each 
other multicollinearity emerge. Assumption six states that no perfect multicollinearity 
can exist. Nevertheless, it is important to mention that high correlation is not a violation 
of this assumption (Wooldridge, 2015, p. 84). Problem with high correlation is that the 
independent variables will capture the same effect and the OLS estimation cannot 
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distinguish one variable from another (Studenmund, 2014, p. 103). Multicollinearity can 
easily be detected in statistical programs by examining the variance inflation factor, also 
known as VIF. High VIF values display high collinearity among variables and 
researchers often use a value of 10 as an indicator for when multicollinearity tend to 
cause problems (Moore et al., 2010, p. 610; Wooldridge, 2015, p. 86). However, when 
control variables are included in the model, those are often highly correlated with each 
other. According to Wooldridge (2015, p. 86-87), this does not cause any problem for 
drawing conclusion regarding the variable of interest. 
 

5.3 Variables 
 
 VOLit = β0 + β1ESGit + β2SIZEit + β3LIQit + β4ROAit + β5LEVit  (5) 

+ β6DIVit + β7GROWit + β8PBit + βd1INDit + βd2YEARit + ε i t  
 
To test the relation between risk and corporate social performance, equation 5 will be 
our starting point. During the analysis, modifications will be made and several versions 
of it will be tested. In the following subsections we will explain how each variable is 
measured and motivate why to include them. Table 3 below present a brief definition of 
each variable.  
 
Variable Explanation 
VOL Total risk measured as annual standard deviation from daily stock returns 

 
ESG CSP score obtained from ASSET4 database. An equally average of ENV, 

SOC and CGV  
 

ENV Environmental performance score obtained from ASSET4 
 

SOC Social performance score obtained from ASSET4 
 

CGV Corporate governance score obtained from ASSET4 
 

SIZE Firm size measured as total assets in ZAR 
 

LIQ Liquidity measured as current ratio 
 

ROA Profitability measured as return on assets 
 

LEV Leverage measured as total debt over total capital 
 

DIV Dividend payout ratio measured as dividends paid over earnings 
 

GROW Growth measured as change in total assets from previous year 
 

PB Price to book measured as market value over book value 
 

IND Industry dummy 
 

YEAR Year dummy 
Table 3. Definition of variables 
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5.3.1 Dependent 
The dependent variable used in the model is a measure of total risk. Previous researches 
(Bouslah et al., 2013; Jo & Na, 2012; Sassen et al., 2016) have used annualized standard 
deviation from daily stock returns, as discussed in chapter 4.2. However, it may be more 
relevant to use a more sophisticated model for measuring volatility in emerging 
markets. The purpose of using a more advanced model, such as GARCH, is to take non-
normal distributions of the returns into consideration, which is more likely to occur with 
emerging market stocks (De Santis & Imrohoroglu, 1997, p. 563). The benefit of using 
GARCH is it assumes volatility to change over time, due to the autocorrelation of stock 
returns (Hull, 2015, p. 221). In addition, if the distribution is not normal, the likelihood 
of observing extreme changes in stock prices may be larger than what is assumed with a 
normal distribution (Hull, 2015, p. 205).  
 
The price data obtained to measure volatility is the RI variable in Datastream. This 
variable is a return index that measures the theoretical growth in value of a stock over a 
particular period based on the assumption that dividends are reinvested at the closing 
price at the ex-dividend date. When investigating investment performance and 
behaviour, the RI variable is preferred over normal price data, as it will not react when 
dividends are paid. Using this set of price data, daily returns were calculated using the 
natural logarithm of the closing price one day divided by the closing price of the 
previous day (equation 6). 
 
 log(Pt/Pt-1) (6)  
 
To calculate the annual standard deviation we measured the daily standard deviation 
from the daily stock returns (equation 3, p. 22) and annualized it by multiplying it with 
the square root of 252, which is the number of trading days normally applied for an 
annualization. We were unable to calculate a volatility measure with the GARCH model 
and due to time limitations the decision was made to proceed as previous studies, using 
the annual standard deviation. Unless some specific type of risk is stated from this point 
in the paper, risk refer to the total risk, the annual standard deviation. 
 
5.3.2 Independent 
The independent variable is a measure of CSP. There are different independent agencies 
providing ratings for companies based on their social performance, e.g. MSCI KLD and 
Thomson Reuters ASSET4. In line with research by Cheng et al. (2014), Mackenzie et 
al. (2013) and Sassen et al. (2016), we use ASSET4 ESG scores to capture the effect of 
CSP. As this study focus on risk and sustainability, the economic performance pillar in 
the ESG score will be excluded. The individual scores for the three remaining pillars 
(environmental, social and corporate governance) will together become our independent 
variable by using an equally weighted average of the independent ratings. To test the 
side purpose of individual effects, each pillar will be the independent variable in the test 
for their relationship with total risk.  
 
The ESG score is rated on a 0-100 scale where 100 indicate exceptional performance. 
The score is derived from each company’s performance in 226 key performance 
indicators (KPI). These are the sum of 68 corporate governance, 70 environmental and 
88 social KPI’s (Thomson Reuters, 2013, p. 6). The data is based on public information, 
such as annual reports, CSR reports and media coverage (Thomson Reuters, 2012). The 
following definitions regarding what the different pillars reflect are based on 
information from Thomson Reuters (2015): The environmental pillar (ENV) represents 



 32 

a company’s impact on the ecosystem, how well environmental hazards are avoided and 
their ability to generate long term value by adapting environmental sustainability. The 
social pillar score (SOC) measures a firm’s reputation and its ability to create a healthy 
relationship with workforce, customers, and society. The corporate governance score 
(CGV) reflects a firm’s practices to ensure that shareholders’ long term interests are 
prioritized by the board.  
 
Although the initial thought was to use monthly or quarterly measures for CSP, it was 
not feasible as ESG scores for South African companies are only updated on an annual 
basis. Using annual ESG ratings is in line with previous research in this field. 
Additionally, some previous research has used a time lag between CSP and risk. This is 
done to control for reverse causality between the variables to ensure that CSP affect risk 
and not the other way (Luo & Bhattacharya, 2009, p. 206). Furthermore, there could be 
a lag before a firm’s social performance affect the market value and risk (Jo & Harjoto, 
2014, p. 278), which could motivate the use of time lags. In this research we will not 
include any time-lag for the ESG variables as such modification of the data caused our 
model to violate some fundamental assumptions of regression analysis and would make 
the results invalid. Instead, to test if there could be any reversed causality, that volatility 
affects ESG, a Granger causality test will be performed and presented in chapter 7.3.1.  
 
5.3.3 Control  
The remaining variables in the model are common accounting variables that are 
included to account for the impact on risk not related to CSP. These variables ensure to 
some extent that the relation between CSP and risk is not due to omitted factors. The 
purpose of the model is to test CSP’s impact on risk, however, conclusions will be 
drawn regarding the correlation between risk and the control variables as well. The 
control variables included in this model are inspired by previous research (Oikonomou 
et al., 2012; Salama et al., 2011; Sassen et al., 2016).  
 
Firm Size: A common firm characteristic that affects risk is the size of a company. 
Larger firms are in general less risky as the probability of default is considered to be 
lower and the variance of asset returns “will decrease in direct proportion to the 
difference in asset size” (Beaver et al., 1970, p. 662). Firm size can be measured using 
different methods, such as market value, total assets or number of employees. To 
account for firm size in this study, the natural logarithm of total assets in local currency 
will be used. Previous research uses the logarithm of the size measure to correct for the 
issue of skewness (Oikonomou et al., 2012, p. 497). 
 
Liquidity: The firm’s liquidity is measured using the current ratio; total current 
assets/total current liabilities and the ratio measure a firm’s ability to meet its short term 
obligations (Oikonomou et al., 2012, p. 498). A low current ratio is associated with high 
liquidity risk, which is the inability to stay solvent in the short run.  
 
Profitability: Return on assets is used to account for the firm’s profitability. Although 
the variability and covariability in earnings are more influential for firm risk as they 
explain the stability of the cash inflow for the company (Beaver et al., 1970, p. 662-
663). Recent studies include a simple profitability measure as it provides information 
about future cash flows (Luo & Bhattacharaya, 2009, p. 200). Return on assets is 
calculated as net income divided by total assets. 
 
 



 33 

Leverage: A change in the capital structure of a firm are going to affect the financial 
risk, as it will have an effect on the distribution of returns (Modigliani & Miller, 1958, 
p. 267-268). A company with a large portion of debt in their capital structure may have 
difficulties meeting the demands of debt holders, which makes the return for 
shareholders more risky. By including leverage in the model we account for the risk 
related to capital structure. It is calculated as total debt over capital and represents how 
the firm is financed. 
 
Dividend payout ratio: The effect on risk by dividend policies can be considered 
twofold. First, considering the signaling effect that are implied in the announcement of 
a dividend payout, a low dividend could imply that managers are uncertain about the 
future earnings, which will increase risk (Beaver et al., 1970, p. 660). Second, from an 
investor's perspective, a stock with high dividend payout ratio is safer. If the stock is 
expected to pay out high dividends regularly, it is likely that the volatility will be 
reduced as there is less uncertainty regarding future cash flows (Oikonomou et al., 
2012, p. 497). The dividend payout ratio is measures as dividend paid over earnings. 
 
Asset Growth: Growth of a company can be defined with different measures whereas 
growth in earnings or assets is frequently used. Growth of earnings is derived from 
intrinsic value analyses and requires estimates of earnings to determine the multiplier of 
current earnings (Beaver et al, 1970, p. 661). Thus, we have decided to use growth of 
assets in this study as an indicator of firm growth. This variable is included as empirical 
studies have observed a positive relation relationship between risk and growth (Beaver 
et al, 1970, p. 661; Bowman, 1979, p. 627). 
 
Price to Book: Fama & French (1992, p. 428) concluded that as long assets are 
rationally priced, the market value compared to the accounted book value affects risk. 
Furthermore, they found a strong relationship between average returns and book-to-
market equity during their study of firms during the time period of 1963 to 1990 (Fama 
& French, 1992, p. 451). As many intangible assets (such as brand value and R&D) are 
not recognized by including firm size, the price to book ratio may capture this value 
(Luo & Bhattacharaya, 2009, p. 200). 
 
Industry grouping [dummy variable]: There could be similarities in certain 
characteristics for firms that are in the same industry. To control for the inherent 
differences in risk for the different industries, previous research have included an 
industry dummy variable (Oikonomou et al., 2012; Salama et al., 2011). In this study 
we group the firms into industry categories based on the ICB industry divisions, which 
will be presented in table 4 on the following page. 
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Industry Number of 
firms 

Percentage of 
sample 

Oil and gas 0 0 % 
Basic materials 25 19.69 % 
Industrials 26 20.47 % 
Consumer goods 11 8.66 % 
Healthcare 4 3.15 % 
Consumer services 20 15.75 % 
Telecommunications 4 3.15 % 
Utilities 0 0 % 
Financials 34 26.77 % 
Technology 3 2.36 % 

Table 4. List of industries 
 
Year [dummy variable]: The model uses year as a dummy variable. This allows us to 
control for changes in the economy and differences between years. The period of 
examination is a special point in time, including the financial crisis and its aftermath. 
Furthermore, there is a statistical advantage of including a year dummy since the panel 
data includes a small number of time periods relative to the number of firms 
(Wooldridge, 2015, p. 420). 
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6. Data 
 
 
In this chapter, the collection and processing of data will be described, followed by 
descriptive statistics. Furthermore, tests will be performed to investigate how well data 
fits the model, leading to a proper choice of regression model and finally discuss 
criticism to shed light on potential flaws. 
 
 
6.1 Data Sources 
Financial data and historical stock prices have been retrieved from Thomson Reuters 
Eikon at Umeå University. In the Eikon software, non-financial data is gathered from 
ASSET4, financial data from Worldscope and historical stock prices from Datastream. 
By gathering information from these sources we have used secondary data in our 
research. MacIntosh & O’Gorman (2015, p. 79) defines secondary data as information 
gathered and presented by someone and is available for researchers to collect and 
analyze. Primary data are considered to be more trustworthy as the researchers collect it 
from the source directly. However, all studies we have encountered in this field use 
secondary data, as it is not feasible to collect such a vast amount of data that is needed 
by the authors themselves. The main advantages of secondary data are that it requires 
just a fraction of the time to collect information compared to primary data and at 
minimum cost. 
 
ASSET4 gathers ESG data and rate firms based on qualitative and quantitative 
information. Thus, the rating includes some subjective elements as it is the analyst’s 
interpretation of the information and transforms it to comparable ESG score as no 
uniform reporting standards for ESG exists (Thomson Reuters, 2012). With this in 
mind, the ESG ratings provided by ASSET4 may differ from other sources that rate 
firms on their social performance. Moreover, the results could be different if another 
source of ESG data was chosen. However, Thomson Reuters’ software is widely used 
among researchers and ASSET4 are for example used by Sassen et al., (2016) to collect 
CSP data. Thus, the collected data should be considered reliable. 
 

6.2 Data Collection and Processing 
Data used in this study have been retrieved from Thomson Reuters Eikon. The 
databases in Eikon are extensive and cover a large amount of financial data and 
calculated ratios. Thus, we have not calculated any variables by ourselves as they were 
retrieved directly from Datastream to excel. However, the ESG variable is a construct of 
the equally weighted average from the three individual pillars, environmental, social 
and corporate governance. This was made since the available ESG rating from ASSET4 
included economic performance, which we wanted to exclude from our study, an 
exclusion that was made by Sassen et al. (2016) as well. To reduce the possibilities of 
errors, both authors were present when the data was collected and processed. With the 
ability to decide among thousands of various variables with several different versions of 
each ratio, we cannot guarantee that our control variables are calculated in the same way 
as earlier studies. To increase the transparency and replicability of this study we have 
presented the Datastream codes for each variable in table 5 on the following page.  
 
 



 36 

Variable Datastream code 
Price data (Used to calc. volatility) RI 
Environmental score ENVSCORE 
Social score SOCSCORE 
Corporate governance score CGVSCORE 
Firm size WC02999 
Liquidity WC08106 
Return on assets WC08326 
Leverage WC08221 
Dividend payout ratio WC08256 
Asset growth WC08621 
Price to book ratio WC09304 
Industry grouping INDC2 

Table 5. List of Datastream codes 
 
As of today, nearly 400 companies are listed on the Johannesburg stock exchange (JSE, 
n.d.b) and our sample consists of firms with an obtained ESG score from ASSET4. In 
total, 127 firms from Johannesburg stock exchange were included in the constituent list 
when data was retrieved and represents the sample. As the list only includes active 
companies, there may be survivorship bias in this study as the sample could exclude 
firms that at some point received an ESG rating but for some reason were not part of the 
ASSET4 constituent list when the data was retrieved. The impact of this bias is 
discussed in chapter 6.6.  
 
After the data was investigated we have decided to remove a few companies from the 
sample due to lack of information which could result in biased analyzes. First, we 
removed Bid Corporation from the sample due to lack of information since it was listed 
on Johannesburg stock exchange on June 3, 2016 and data was only available for the 
period thereafter. Along with this, Sibanye Gold, Tsogo Sun and Fortress Income Fund 
‘A’ did not fulfill our criteria of being rated with an ESG score for at least three years 
and was also removed from the sample. The size of our final sample, with at least three 
years of ESG score, is 123 companies.  
 

6.3 Descriptive Statistics 
 

Variable Obs. Mean Median Std. Dev. Min Max 
VOL 1166 0.3204 0.2854 0.1388 0.0879 1.9601 
ESG 709 59.67 63.08 20.85 6.72 93.40 
ENV 709 53.34 55.55 26.66 9.45 95.01 
SOC 709 67.66 77.61 25.77 3.89 97.32 
CGV 709 58.01 59.57 21.31 5.24 95.45 
SIZE 1202 68.6 Millions 11.8 M. 207 M. 86,335 1,980 M. 
LIQ 921 2.79 1.41 19.75 0.26 520.65 
ROA 1163 9.63 8.63 10.48 -37.48 123.26 
LEV 1200 28.00 24.33 22.18 0.00 103.60 
DIV 1044 36.30 35.74 25.92 0.00 99.81 
GROW 1163 17.58 11.13 35.86 -50.05 613.74 
PB 1159 5.72 1.83 59.69 -6.22 1620.51 

Table 6. Descriptive statistics. Variables are defined in table 3. 
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Descriptive statistics of the variables included in the study are provided in table 6. The 
highest observed volatility (1.96) is exceeding the mean (0.32) and median (0.29) by 
far. This outlier was traced to the year of 2008 and could be strongly influenced by the 
effects of the financial crisis. The mean and median values of volatility are considered 
to be normal and similar to previous studies with the same risk measure (Bouslah et al., 
2013; Sassen et al., 2016). Our sample includes 709 unique ESG scores from eight 
different industries. ESG score is rated from 0-100 and our sample show a maximum of 
93.4 and a minimum of 6.72. This displays a good range of different scores, thus not 
only including firms with good or bad social performance. As this is an average of 
ENV, SOC and CGV score, the range is even wider for the individual scores, which can 
be seen in table 6. The highest mean value (67.66) as well as the largest range of values 
can be found for the social scores. The lowest mean value (53.34) among the CSP 
variables are for the environmental score, which also has the highest minimum score 
(9.45). All the individual scores have higher maximum scores than the aggregated ESG 
variable, however, the minimum for ESG is lower than the score for environmental.  
 
In appendix 2, the descriptive statistics for volatility, ESG and the individual pillars are 
divided after industries. Although there will not be any specific tests for the effects in 
each individual industry, a dummy variable controlling for industry effects is included 
in the model. Industrials and financials have the highest observed volatility (1.96 and 
1.10 respectively) but the highest mean value (0.34) of volatility is found in basic 
materials. Healthcare is the industry with the lowest observed mean (0.26) and median 
(0.25) volatility. The two industries with the highest mean values (71.48 and 71.36) for 
ESG ratings are basic materials and telecommunications, while the lowest mean scores 
(48.18 and 50.79) are for financials and technology industries (appendix 2). The highest 
ratings for environmental and social performance are found in the financial industry 
while the top rating for corporate governance comes from the basic materials industry. 
The lowest observations for the individual pillars are all found in the financial industry. 
 
As seen in table 6, many of the variables (for example PB and asset growth) have a 
large range between highest and lowest observed value. For PB, it is evident that the 
extreme maximum value is highly influential, since the mean value is more than three 
times larger than the median. High price to book value can possibly be explained by a 
firm’s high leverage, implying the company is heavily financed by debt, which in turn 
result in low capital (denominator in the PB ratio). Regarding the control variables, 
there is a shortfall in observations of liquidity compared to the other accounting 
variables. Sassen et al. (2016) did also have a shortage of liquidity observations and 
performed their tests without it. This variable, measured as total current asset over total 
current liabilities, have often been included in studies to control for risk. However, as 
this variable reduced our sample by 120 firm-year observations, almost a decrease of 
25%, we decided to drop this variable.  
 
The only previous study focusing on risk with the same source of CSP measure is 
Sassen et al., (2016), thus should the descriptive statistics of ESG scores only be 
compared to this study. The mean values of ENV score in our study are lower compared 
to Sassen et al.’s (53.34 vs. 63.54), while our SOC score are slightly higher. If the 
median values are compared, the environmental score for our sample is 55.55 compared 
to 73.46 on the European market. Furthermore, the median for social score is higher in 
South Africa (77.61 vs. 72.74) while CGV score and an aggregated ESG score are 
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similar in mean and median values in both studies. This study has ESG scores within 
the range 6.72 to 93.4, while the study on the European market had a wider range with a 
minimum value of 4.94 and a maximum of 97.0.  
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Table 7 presents the correlation between the original variables, while a correlation 
matrix with the modified variables can be found in appendix 3. The correlations 
between ESG, ENV, SOC and CGV are high due to ESG being an average from the 
three pillars. They are listed as both average and individually as this study aims to see 
how each post affect risk. The high correlations between the individual pillars suggest 
that firms performing well in one aspect are likely to do well in the others as well. In 
particular for environmental and social factors where the correlation is 0.72 compared to 
the correlations with corporate governance at 0.46 and 0.52 respectively (table 7). These 
correlations become slightly lower after the variables have been modified, 0.67, 0.42 
and 0.48 respectively (appendix 3). Otherwise the correlations among the variables are 
remarkably low where the highest are between total assets and environmental score 
(0.30) and between volatility and dividend payout ratio (-0.27). These low correlations 
show that variables are most likely not suffering from multicollinearity, which will be 
further investigated in chapter 6.4.5. From an ocular inspection it seems as firm size has 
a positive impact on ESG, especially on social and environmental factors as these 
correlations (0.21 and 0.30) are among the largest observed for a control variable. 
Furthermore, the three variables that have the highest correlations with volatility is 
dividend payout ratio (-0.27), return on assets (-0.16) and corporate governance (0.13), 
with the first two being negatively correlated while the governance pillar is positively 
correlated. When the variables are in their modified state, the PB variable has the 
highest correlation (-0.20) with VOL (appendix 3). The correlation between the CSP 
variables and volatility is relatively low, yet previous researches (Bouslah et al., 2013; 
Sassen et al., 2016) have also experienced correlations around 0.05 to 0.10 between 
CSP and standard deviation. 
 

6.4 Model Diagnostics 
Table 8 describes the adjusted values for variables included in the model. As mentioned 
before, current ratio (LIQ) have been dropped due to the effect of decreased firm-year 
observations. Furthermore variables with extreme outliers have been winsorized and 
logarithms of most variables are used. In the table below, logarithms are denoted with ln 
and variables are given _w as an indication of winsorization. 
 

Variable Obs. Mean Median Std. Dev. Min Max 
lnVOL 1166 -1.209 -2.432 0.362 -2.432 0.673 
lnESG 709 3.999 4.144 0.480 1.906 4.537 
lnENV 709 3.799 4.017 0.659 2.246 4.554 
lnSOC 709 4.074 4.352 0.651 1.358 4.578 
lnCGV 709 3.961 4.087 0.509 1.656 4.559 
lnSIZE 1202 16.434 16.286 1.614 11.366 21.405 
ROA_w 1163 9.493 8.63 9.082 -19.47 42.19 
lnLEV 1118 2.994 3.276 1.178 -4.605 4.641 
lnDIV 874 3.520 3.767 1.005 -3.912 4.603 
GROW_w 1163 16.674 11.13 26.657 -28.35 153.52 
lnPB_w 1159 0.702 0.604 0.795 -1.309 2.831 

Table 8. Logged and winsorized statistics 
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Following subsections will motivate the modifications of the variables, test for the OLS 
assumptions and lead to the most suitable method to analyze the impact of CSP on risk.  
 
6.4.1 Outliers & Influential Observations 
From an initial inspection of the variables, we could conclude that there were some 
outliers among our control variables. To reduce the effect of these influential 
observations, and instead of removing them from the sample, we decided to winsorize 
price to book (PB), return on assets (ROA) and asset growth (GROW). As shown in 
table 9, winsorization transform the outliers by a specific threshold value. We have used 
a winsorization level of 1%, meaning the top and bottom 1% are replaced by the 1st and 
99th percentile of the relevant variable (Oikonomou et al., 2012, p. 500).  
 

Variable Min Mean Max 
PB -6.22 5.72 1620.51 
PB_w 0.27 2.82 16.97 
ROA -37.48 9.63 123.26 
ROA_w -19.47 9.49 42.19 
GROW -50.05 17.58 613.74 
GROW_w -28.35 16.67 153.52 

Table 9. Comparison before and after winsorization 
 
The largest effect of winsorization is on PB, which dramatically decreases the 
maximum value from 1620.51 to 16.97. In turn, the mean value is decreased from 5.72 
to 2.82 and also gives the minimum observation a positive value, 0.27 instead of -6.22. 
Negative price to book ratio is very rare and seldom experienced as closing stock prices 
never can be negative and book values often are positive numbers. The mean value of 
asset growth and return on assets are almost the same before and after winsorization, but 
the minimum/maximum values have decreased and are not as influential.  
 
6.4.2 Linearity & Normality 
One indicator suggesting that there is a nonlinear relationship in the model is omitted 
variables. By performing a Ramsey RESET test (command ovtest in Stata) to 
investigate for such relation, we found significant results for omitted variables 
(appendix 4, table 1). One possible solution for dealing with nonlinearity is to change 
the variables into logarithmic form, creating a linear relation for the coefficients from 
nonlinear variables (Studenmund, 2014, p. 225). Thus incorporating a log-log model by 
taking the natural logarithm of both the dependent- and explanatory variables. In fact, 
the log-log model “is so popular that some researchers use it as their default functional 
form instead of the linear form” (Studenmund, 2014, p. 225). According to Moore et al. 
(2010, p. 581), this is a commonly used method when dealing with financial data to 
make it more symmetric. However, natural logarithms are not defined on negative or 
zero values and should only be used on positive numbers. Thus, we did not take the 
natural logarithm of ratios with many negative numbers, asset growth (GROW) and 
return on assets (ROA). As we are unable to use logarithms on asset growth and return 
on assets, we have what Studenmund (2014, p. 228) refers to as a semilog functional 
form, which is an alternative version of the log-log model where the logarithm is used 
on some, but not all, variables. Another indicator of nonlinearity is using post 
estimation diagnostic plots like acprplot in Stata and look for patterns indicating 
nonlinear relationship. In appendix 5, the augmented component-plus-residual plots for 
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all modified explanatory variables are presented. Although the patterns are not 
completely random, there are no signs for nonlinearity. 
 
Normal distributions for the variables are usually preferable even though it is not one of 
the seven OLS assumptions. According to Hair et al. (2010, p. 71) normality is the most 
essential assumption of multivariate analysis. If the variables are non-normal, the 
distribution is likely to have skewness and kurtosis, which can be observed for some 
variables in the applied model (appendix 4, table 3). However, violation of this 
assumption may not cause any direct problems if the sample is considered to be large 
enough, as the bias caused by non-normality will diminish with size. Thus, the kurtosis 
and skewness is not a problem directly but could lead to issues of heteroskedasticity 
(Hair et al., 2010, p. 72). 
 
6.4.3 Correct Specification of the Model 
Another factor that could impact omitted variables is that the variables are incorrectly 
specified. If the model either is miss-specified or has omitted variables, the first OLS 
assumption is violated and the model will cause biased results (Studenmund, 2014, p. 
99). As previously mentioned the omitted variables could be due to nonlinear 
relationships, another reason is that variables of importance simply are not included in 
the model. The model included similar variables used by previous studies (Oikonomou 
et al., 2012; Salama et al., 2011; Sassen et al., 2016), yet the ovtest indicated omitted 
variables (appendix 4, table 1). Instead we considered if the problem was due to over 
fitting, a consequence of including more variables than needed (Moore et al., 2010, p. 
618). After removing the liquidity variable, the result from the Ramsey RESET test no 
longer indicated omitted variables. As mentioned before, liquidity lacked observation 
and caused the sample to decrease by almost 25 %. Thus, this variable was the 
preferable alternative to exclude among the control variables. Furthermore, dropping 
liquidity is in line with Sassen et al. (2016, p. 893) who’s results were unaffected by 
dropping this variable.  
 
6.4.4 Distribution & Correlation of the Error Term 
Normality can be visualized in graphs, and one important assumption of statistics is that 
the residuals are normal. As shown in graph 1, the distribution of the residuals violates 
the normality assumption of OLS. Nevertheless, Studenmund (2014, p. 104) propose 
this assumption as optional, although there are advantages if it is fulfilled. The normal 
probability plot (graph 1) indicates kurtosis in the residuals and there are signs of 
skewness in the histogram. 
 

 
Graph 1. Residuals from original variables 
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Graph 2. Residuals from transformed variables 

 
After variables were transformed, the normal probability plot does not indicate a 
problem with kurtosis and the histogram display less skewness in the residuals (graph 
2). Further assumptions about the error term is a mean value of zero and that it should 
be uncorrelated with all explanatory variables. As seen in the histogram in graph 2, the 
residuals are distributed around zero. Furthermore, the error term has 0.000 correlations 
with all the explanatory variables (appendix 4, table 2), which is required according to 
the third OLS assumption. 
 
6.4.5 Multicollinearity & Homoskedasticity  
Multicollinearity occurs when two or more explanatory variables explain the same 
effects in the movement of the dependent variable. This was briefly investigated in 
chapter 6.3 when the correlations among variables were presented. A first sign of 
multicollinearity issues could be detected if high correlations between variables are 
present. In general, correlations around 0.90 or higher indicate possible multicollinearity 
(Hair et al., 2010, p. 200). The only variables with a correlation close to a problematical 
value were between ESG and ENV (0.88) and between ESG and SOC (0.90). This does 
not come as a surprise as ENV and SOC are used to calculate ESG. Furthermore, it is 
not an issue that these variables are highly correlated, as they will not be included in the 
model at the same time. ESG will be substituted with ENV, SOC and CGV to test for 
the individual effects of these pillars. Another common measure for multicollinearity is 
variance inflation factor (VIF) and should not exceed a value of 10 (Hair et al., 2010, p. 
204). By using the vif command in Stata after performing a regression analysis, the VIF 
values for each variable is presented together with a mean value. The mean VIF value is 
3.30 for aggregated ESG model and 3.25 when the ESG pillars are tested individually 
(appendix 6). This value is a sign of low multicollinearity as it is far below 10. The 
explanatory variables all have VIF values below 2.5 and the mean value is inflated by 
higher values from the dummy variables.  
 
Another important aspect of the relation between variables is homoskedasticity. This 
refers to the relation between the dependent variable and independent variables. More 
precisely, “homoscedasticity refers to the assumption that dependent variable(s) exhibit 
equal levels of variance across the range of predictor variable(s)” (Hair et al., 2010, p. 
74). This is an important assumption as we try to explain the behaviour of a dependent 
variable with changes in explanatory variables. If the effects are not similar for the 
explanatory variables range of values, the model is unlikely to provide reliable results. 
If the variance of the dependent variable is unequal for different values in the predictor 
variable, the relation is considered to be heteroskedastic (Hair et al., 2010, p. 74). To 
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test for heteroskedasticity, the Breusch-Pagan test, command hettest in Stata, was 
performed. The Breusch-Pagan test assumes that the errors are normally distributed and 
if the p-value is below the significance level, the null hypothesis of homoskedasticity is 
rejected (Wooldridge, 2015, p. 251). The obtained p-value from the test was 0.615, 
indicating homoskedastic relation between dependent and independent variables 
(appendix 4, table 1). 
 
6.4.6 Autocorrelation & Estimator Effects 
When the errors are correlated across time, the model suffers from auto- or serial 
correlation (Wooldridge, 2010, p. 320). An example is if the volatility is abnormally 
high for one period, the volatility is likely to be above average for the next period as 
well. One assumption of the OLS is no serial correlation of the error term, which can be 
detected with a Durbin-Watson test, command dwstat in Stata. This test is however not 
applicable on multiple panel data so instead a Wooldridge test for serial correlation in 
panel data was used, xtserial command in Stata. Autocorrelation can also be detected in 
a scatterplot of residuals plotted against lagged residuals. First-order correlation is per 
definition when the current value is a function of the previous value (Studenmund, 
2014, p. 323). From an ocular inspection of graph 3, some autocorrelation may exist and 
the test statistics from Stata was significant with a p-value of 0.001 (appendix 4, table 
1), indicating our model is suffering from serial correlation.  
 

 
Graph 3. Residuals fitted against lagged residuals 

 
In panel data analysis, a time constant variable is included in the regression to capture 
the unobserved effect (Wooldridge, 2015, p. 412). This variable will capture possible 
omitted variables and therefore reduce the endogeneity bias. As this variable does not 
change over time, the unobserved effects will be fixed. However, by merging the time 
constant variable with the error term is it possible to let the unobserved effects be 
random (Wooldridge, 2015, p. 441). In a fixed effects model, it is assumed that the 
unobserved effects are correlated with each explanatory variable in the time periods. On 
the contrary, a random effects model assumes the unobserved effects are uncorrelated 
with the explanatory variables (Wooldridge, 2015, p. 441). The nature of the 
unobserved effects in the model will decide if a fixed effects or a random effects model 
is appropriate. As we believe the effects are different in various industries, the 
unobserved effects should be uncorrelated with the explanatory variables. Furthermore, 
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if any variable is constant over time, fixed effects cannot be used to estimate its effect 
on the dependent variable (Wooldridge, 2015, p. 444). In our study we have one 
constant variable, namely the industry dummy. Each company will be grouped into one 
industry sector, which will remain constant. To decide whether to use fixed- or random 
effects, a Hausman test can be used to predict the estimator effects under the null 
hypothesis of random effects (Wooldridge, 2015, p. 444). With a p-value of 0.071 
(appendix 4, table 1) we cannot reject the null hypothesis with a 5% significance level, 
suggesting a random effects model is preferable for this study. “By using [random 
effects], we can efficiently account for any remaining serial correlation due to 
unobserved time-constant factors” (Wooldridge, 2010, p. 328). The use of random 
effects will partially solve the problem with our model, autocorrelation. Moreover, 
random effects are the preferable choice as we wish to include industry effects in the 
test, which is not possible when using fixed effects, as the industry variable is constant 
over time. 
 

6.5 Generalized Least Square  
The sample is believed to be sufficiently large for the statistical tests to not be biased by 
violating the normality assumption. After the analysis of the model we can conclude 
that the only of Studenmund’s seven OLS assumptions violated is autocorrelation. To 
correct for this violation, a panel data regression with standard errors robust against 
autocorrelation will be applied. The Stata command for this regression is xtreg y x, re 
vce(cluster id), with y being the dependent variable, x an indicator for all explanatory 
variables, re allows for random estimator effects and vce(cluster id) will group the 
observations after the chosen category, in our case it will be firms. By clustering the 
firms, the requirement of independent observations are relaxed within each cluster, 
allowing for correlation between the observations for different years of the same firm, 
yet keeping the firms independent from each other. As there are cluster effects in the 
panel data, normal standard errors will bias the results (Wooldridge, 2015, p. 450). This 
will be corrected by using cluster robust standard errors. Furthermore, by applying 
random effects to the model, it will become a general least square regression. This will 
remove the pure serial correlation in the error term by modifying the regression with a 
parameter derived from the autocorrelated error (Studenmund, 2014, p. 338-339). 
 
By implementing a generalized least square (GLS) method, the issue of first-order serial 
correlation is solved as the equation with an autocorrelated error term is transformed 
into one that now fulfill the classical assumptions (Studenmund, 2014, p. 338). 
Although the GLS model fixes the bias of serial correlation, it comes with two other 
problems. The first being that the estimated coefficients will become different from 
those estimated with an OLS method (Studenmund, 2014, p. 341). The second problem 
is related to the estimation of the new parameter that explains autocorrelation. If this 
parameter is similar to the actual autocorrelation in the population the model will work 
well. However, if the parameter is poorly estimated, the GLS will provide biased betas 
(Studenmund, 2014, p. 341). If the sample is small, it is likely that the parameter will be 
poorly estimated.  
 

6.6 Criticism of the Model  
Survivorship bias is a common problem when doing retrospective studies. In our study, 
firms are chosen from ASSET4’s constituent list in 2017 to investigate those stocks 
volatility for a period that stretches back to 2008. The problem with doing so is that “we 
choose a sample from a current population in order to draw inferences about past 
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populations” Studenmund (2014, p. 523). This means, if firms have been included in the 
constituent list during the analyzed period and gone bankrupt, they will not be included 
in the analysis. It is reasonable to assume that such firms would have rather different 
risk structure than the surviving companies. In a similar research regarding risk and 
CSP, Lee and Faff (2009, p. 234) argues that survivorship bias does not affect their 
results. One important difference between their study and ours is the sample size. They 
used a large global portfolio where a small number of delisted stocks would not impact 
the results, while our research includes a much smaller number of companies and is 
more likely to be affected by stocks that did not survive. Our sample does only contain 
“survivors” since every company have closing stock prices from the last observed date, 
December 30, 2016. We do not know how many companies, if any, that have been rated 
with an ESG score and then disappeared from the constituent list, which would 
probably affected the results in this study. When deciding on the sample, we tried to 
include delisted companies. This attempt was however unsuccessful, either because it is 
not an option in Eikon or that the list did not have any removed constituents. One way 
to overcome survivorship bias is to start at one point in time and then go forward, 
instead of gathering data from today that is supposed to reflect the past. This would 
however be unrealistic consider our timeframe.  
 
In chapter 5.3.1 the benefits of a GARCH model is discussed. Implementing another 
method for the risk measure could have caused the results of this research to be 
different. The complexity of the model and the limited time to learn how to correctly 
implement GARCH led us to follow previous studies in this field and settle for the 
regular standard deviation of stock returns. The volatility variable is not completely 
normal, which may have been changed by a more sophisticated risk measure. We do not 
believe that there is an issue regarding the risk measure as we use the same method as 
similar studies even though there are some differences between emerging markets and 
the developed markets that previous studies have focused on. 
 
Further limitations of the model are that we had to take the logarithms of dividends 
payout ratio. From the beginning we had 1,044 observations but since logarithms are 
not defined on zeros, 170 observations were excluded from the sample. Running the 
model with DIV instead of lnDIV caused problems with omitted variables that would 
bias the results. Thus, the decision was made to take the logarithms and lose some 
observations. Since dividend payout ratio is a control variable and the relationship 
between risk and this variable is not the primary purpose, we concluded the model 
would give better estimates for CSP’s effect on risk with lnDIV. 
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7. Results & Discussion 
 
 
A presentation of the study’s statistical hypotheses and empirical findings will begin 
this chapter. This will be followed by an analysis and additional tests. The chapter will 
end with a thoughtful discussion of the implications from the findings. 
 
 

7.1 Hypotheses Presentation 
In chapter 4.7, the research hypotheses were presented. These hypotheses are the 
foundation for this study and the relationships that will be investigated. To provide 
statistical answers to those hypotheses we must reconstruct them into statistical 
hypotheses. This includes a null hypothesis and an alternative hypothesis. Tests will be 
performed with a significance level of a 1, 5 and 10% level in order to show the strength 
of the results and reduce possible errors. If the statistical test results are significant we 
will be able to reject the null hypothesis in favour for the alternative. An insignificant 
result will on the other hand not give empirical evidence to reject the null hypothesis. 
The four hypotheses to be tested are as follows; 
 

H0: There is no correlation between ESG score and risk 
HA: There is a correlation between ESG score and risk 

 
H0: There is no correlation between environmental score and risk 
HA: There is a correlation between environmental score and risk 

 
H0: There is no correlation between social score and risk 
HA: There is a correlation between social score and risk 

 
H0: There is no correlation between corporate governance score and risk 
HA: There is a correlation between corporate governance score and risk 

 
The first hypothesis will answer if corporate social performance, as an average of 
environmental, social and corporate governance factors affects a firm’s risk while the 
remaining hypotheses will test the individual pillars impact on risk. The results will be 
presented and analyzed in the next chapter and a discussion of the findings will follow 
in chapter 7.4.  
 

7.2 Regression Results & Analysis 
Since the model have both logarithmic and non-logarithmic variables it is important to 
distinguish how to interpret the different coefficients. To interpret the beta in a log-log 
relationship, the value of the coefficient indicates the percentage change in the 
dependent variable for a 1% change in the explanatory variable (Studenmund, 2014, p. 
226). For example, in test 1 (table 10, p. 48) a 1% increase in total assets (SIZE) will 
decrease volatility by 0.021%. In the semi-log relation, where the explanatory variables 
that is not logged, the interpretation of coefficients will be different. This time a one 
unit change in the explanatory variable will cause a percentage change in the dependent 
variable by the coefficient multiplied by 100 (Studenmund, 2014, p. 230). Using the 
same test as previous example (test 1, table 10), an increase of one unit in return on 
assets (ROA) will decrease the volatility by 0.10%. The log-log relationship applies for 
all variables except GROW and ROA. When interpreting the coefficients for both log-
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log and semi-log relation, it is important keep in mind that all other variables are 
assumed to be held constant.  
 
As the dependent variable is logged, interpreting the coefficients of the dummy 
variables is rather complex. A dummy variable will not alter the slope like a normal 
dependent variable but instead adjust the intercept. When including several different 
groups for each dummy variable, the number of coefficients will be one less than the 
number of groups. This is due to the omitted condition, where the regression model is 
based on a base group and the coefficients describes the difference from the basis 
condition (Studenmund, 2014, p. 236). In our model, 2008 is the base group for year 
and basic materials is the basis industry. Because of the differences between dummies 
and the other variables, interpreting the dummy coefficient with the same semi-log 
relation would be incorrect. To understand the dummy’s effect on the dependent 
variable, the exponential coefficient is used to explain the difference between the base- 
and dummy group (UCLA, 2017). To clarify this with an example, the coefficient for 
2009 is -0.346 (table 11, p. 49), thus the expected difference in volatility between 2008 
and 2009 is -29.25%. This is calculated as follows: exp(-0.346) -1 = -29.25% 
 
First of all, it is interesting to see a positive sign in front of the regression coefficient for 
the ESG variable (test 1, table 10). This finding goes against the expectations and 
indicates that high ratings for corporate social performance increase the volatility of the 
stock. Thus, it seems like companies on the Johannesburg stock exchange will be 
punished with higher risk by engaging in activities that increases their ESG rating. 
Since the coefficient at 0.041 is relatively close to zero with a robust standard error of 
0.032, the p-value at 0.201 for this variable is insignificant at all levels. This means that 
there is not empirical evidence to reject the null hypothesis and state that there is a 
correlation between ESG and risk. This implies that although the regression coefficient 
is positive and ESG seems to have a positive impact on risk, it is not enough evidence to 
claim that there is any correlation between the variables at all.  
 
The only variable in the first test (table 10) that is statistically significant on a 1% level 
is the price-to-book ratio. There are no additional variables significant on a 5% level, 
however, asset growth is significant on a 10% level. Thus we can state that the only 
variables in this model that are correlated to risk with a 90% confidence level are PB 
and GROW and with a 99% confidence we are only able to claim that PB affect risk. 
Furthermore, as the R-squared indicates, less than 60% of the changes in volatility could 
be explained by the variables in the model. In the second test, when the composed ESG 
variable is exchanged for the three individual pillar variables, the R-squared value is 
nearly unchanged. The deconstruction of ESG is not improving the ability to explain 
changes in volatility. Similarly to the first test, PB is the sole variable significant at a 
1% level and GROW is still significant only at a 10% level.  
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Variables 

(1) 
lnVOL 

(2) 
lnVOL 

lnESG 0.041 
(0.032) 

 

 

lnENV  -0.020 
(0.033) 

 
lnSOC  0.033 

(0.033) 
 

lnCGV  0.026 
(0.026) 

 
lnSIZE -0.021 

(0.014) 
-0.018 
(0.015) 

 
ROA_w -0.001 

(0.002) 
-0.001 
(0.002) 

 
lnLEV 0.008 

(0.010) 
0.009 

(0.010) 
 

lnDIV -0.018 
(0.014) 

-0.018 
(0.014) 

 
GROW_w -0.001* 

(0.000) 
-0.001* 
(0.000) 

 
lnPB_w -0.086*** 

(0.027) 
-0.086*** 

(0.027) 
 

Industry Yes (table 11) Yes 
 

Year  
 

Yes (table 11) Yes 

Number of obs. 484 484 
Clusters 
R-squared 

115 
0.585 

115 
0.582 

This table reports the coefficients from the GLS regression with the robust standard error 
reported in parentheses. All variables are defined in table 3, ln denotes natural logarithm of the 
variable and _w denotes a 1% winsorization. The p-values are two-tailed, the symbols ***, ** 
and * represent significance levels of 1, 5 and 10 %, respectively.  

Table 10. Regression results 
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To understand which pillar of ESG that has the highest correlation to risk, we regressed 
volatility against the three pillars, environmental (ENV), social (SOC) and corporate 
governance (CGV) instead of an aggregated score. This was done in order to answer 
and shed light to the three remaining hypotheses. Test 2 (table 10), display a negative 
coefficient between volatility and environmental engagement. This suggests that a 
firm’s environmental score will be rewarded in terms of reduced risk. The coefficient 
for ENV is -0.020, but the p-value for ENV is however higher than all our significance 
levels. This does not give us empirical evidence to reject the null hypothesis in favour 
for the alternative. Thus, there is not empirical evidence for the claim that 
environmental score is correlated to a firm’s stock volatility.  
 
In table 10, we can see that the coefficient for social score is positive, implying 
volatility and social commitment in South Africa are positively correlated. Although 
social score was expected to be different from the environmental pillar, the results 
display a regression coefficient in the opposite direction of ENV. The p-value for SOC 
is 0.308, thus not statistically significant on any of the confidence levels. This implies, 
that there is no empirical evidence to reject the null hypothesis in favour for the 
alternative regarding social score. The regression coefficient for the third and last pillar, 
corporate governance score, is also positive. This suggests that CGV factors, including 
increased accountability and actions to prevent corruption and bribery, are not being 
rewarded with decreased volatility. As observed in table 10, the regression coefficient is 
0.026. Just like the other ESG factors, the p-value for CGV is not significant. With a 
0.322 p-value, there is not enough evidence to reject the null hypothesis on any 
significance level used in this study. Thus, we are unable to confirm a correlation 
between corporate governance score and volatility. 
 

The dummy coefficients are from the GLS regression test (1), table 10. The base group for year 
is 2008 and for industries basic materials. The p-values are two-tailed, the symbols ***, ** and 
* represent significance levels of 1, 5 and 10 %, respectively. How to calculate the change is 
described on p. 47. 

Table 11. Regression results for dummy variables 

Year Coefficient Change from base group 
2009 -0.346*** -29.25 % 
2010 -0.777*** -54.02 % 
2011 -0.786*** -54.43 % 
2012 -0.857*** -57.56 % 
2013 -0.701*** -50.39 % 
2014 -0.687*** -49.69 % 
2015 -0.466*** -37.25 % 
2016 -0.422*** -34.43 % 
Industry   
Industrials -0.172*** -15.80 % 
Consumer goods -0.303*** -26.14 % 
Healthcare -0.276*** -24.12 % 
Consumer services -0.145** -13.50 % 
Telecommunications -0.213*** -19.18 % 
Financials -0.277*** -24.19 % 
Technology -0.229 -20.47 % 
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All year dummies are significantly different from the base year 2008 on a 1% level. 
Moreover, on an 1% level, the industries: consumer goods, healthcare, industrials, 
telecommunications and financials are significantly different from basic materials while 
the industry consumer services is significant on a 5% level and technology is not 
significant at all. The least volatile industry, consumer goods, has 26.14% lower 
volatility than basic materials. All coefficients have a negative sign, both for years and 
industries, which indicate that the volatility is higher in the base groups (2008 and basic 
materials) than in any other group. From the percentage change column (table 11), it is 
evident that the year with the lowest volatility is 2012, which is 57.56 % lower than 
2008.  
 
The results are estimated from a generalized least square regression with cluster robust 
standard errors and random estimator effects, as explained in chapter 6.5. In order to 
answer the research questions and purpose, two different statistical tests have been 
performed, one with ENV, SOC and CGV as individual pillars and one test with ESG as 
an equally weighted average of the three. The main hypothesis, if there is a correlation 
between aggregated ESG score and total risk, was not statistically significant. Hence, 
we cannot prove that CSP, measured with ESG score from ASSET4 database, is 
correlated to risk in South Africa for the given period. The same results are obtained 
when ESG are divided into individual pillars and tested against volatility. None of the 
hypotheses for the side purpose are statistically significant. There is not enough 
evidence to prove that the coefficients for the individual scores (ENV, SOC & CGV) 
are not equal to zero. We are unable to provide empirical evidence for any of our 
hypotheses and cannot state that there is any correlation between CSP and risk in South 
Africa. 
 
7.3 Additional Tests 
 
7.3.1 Causality 
To understand the direction of a causal relationship between variables, Granger tests are 
performed. Although the regression results were insignificant and we could not prove 
any correlation between risk and CSP, it is still relevant to investigate the cause and 
effect relation between the variables. In table 12, the results from Panel VAR-Granger 
causality Wald tests are presented, command pvargranger in Stata. The Granger 
causality test is used to control for reversed causality and instead of using lagged ESG 
variable in our model, this test is used to estimate the casual relation between the 
dependent and independent variables by using lags to investigate how CSP and risk 
relate to each other over different time periods. 
 
The test fits “a multivariate panel regression of each dependent variable on lags of itself 
and lags of other dependent variables using the generalized method of moments” 
(Sassen et al., 2016, p. 892). This will yield results for each variables causal effect on 
the others. There are three possible outcomes from such test. The variables could be 
independent of each other, have unidirectional- or bidirectional causal relationship. If 
there are no significant results in any of the testes, the variables are independent of each 
other. If one test is significant and the other insignificant, the Granger causality relation 
is unidirectional, meaning one variable Granger cause the other but not the other way 
around. If both tests are significant, a bidirectional relationship between the variables is 
present, implying that changes in both variables will Granger cause the other. The tests 
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use a one year lag to analyze the direction of the causal relationship. Furthermore, two 
separate tests were performed, as the ESG variable will not be tested together with the 
individual pillar variables. Consequently, the results for the individual pillars are only 
valid when all three pillars are included in the model simultaneously. 
 

Granger causality under null-hypothesis Chi2 P-value 
ESG does not Granger cause VOL 13.600 0.000*** 
VOL does not Granger cause ESG 3.160 0.075* 
ENV does not Granger cause VOL 2.232 0.135 
VOL does not Granger cause ENV 3.786 0.052* 
SOC does not Granger cause VOL 3.154 0.076* 
VOL does not Granger cause SOC 2.345 0.126 
CGV does not Granger cause VOL 6.502 0.011** 
VOL does not Granger cause CGV 2.170 0.141 
The logarithmic variables and cluster robust standard errors were used in the test.  
One year lag is used. ESG is tested separately while the individual pillars were all 
tested simultaneously. The symbols ***, ** and * represent significance levels of 
1, 5 and 10 %, respectively. 

Table 12. Panel VAR-Granger causality Wald test 
 
The only significant result with a 1% significance level is that ESG Granger cause 
volatility. Thus, the relationship between those variables is unidirectional. However, if 
using a 10% significance level, the relationship becomes bidirectional, as volatility now 
have a significant p-value. Hence, ESG Granger cause volatility and volatility 
simultaneously Granger cause ESG. On 5% significance level, there is a unidirectional 
relationship between CGV and risk, where CGV Granger cause volatility. Using 10% 
significance level, the remaining two individual pillar variables have a unidirectional 
relationship as well. SOC Granger cause volatility and volatility Granger cause ENV. 
This implies that all variables, except environmental score, have a Granger causality 
relationship with risk. It is also evident there is a Granger causality relation between risk 
and the variables ENV and ESG on a 10% significance level. 
 
7.3.2 Liquidity 
In chapter 6, it was explained that the variable LIQ was dropped as it caused omitted 
variables and led to an immense decrease of the sample size. The model used to perform 
the analysis does however account for endogeneity bias. Therefore, we performed 
additional tests were the liquidity variable was included. Results from these tests are 
presented in appendix 7.  
 
First of all, the major reason for why the variable was dropped is the low number of 
observations. The tests including LIQ only have 364 observations and the number of 
clusters is now 88, compared to 484 observations and 115 clusters before. When CSP is 
measured with the aggregated ESG score, the ESG variable is significant on a 5 % level 
(Appendix 7, test 1). Thus implying that there is empirical evidence for the claim that 
ESG is correlated to volatility. The coefficient for the ESG variable is 0.081 and still 
positive, just like in previous test. This suggests that a 1% increase in ESG will result in 
a 0.081% increase in volatility. When testing the individual pillars, all results are still 
insignificant and the coefficients keep the same signs as in previous test. The SOC 
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variable is now closer to become significant than before, having a p-value of 0.118 
while ENV and CGV have p-values of 0.847 and 0.721 respectively.  
 
Among the control variables, the only significant result on any level from both tests is 
the price-to-book variable, which is still significant on a 1% level. Worth to mention is 
the p-values of ROA, LEV and LIQ. In both tests, these values are approximately 0.900, 
which implies a coefficient likely to be zero and have no relation to volatility at all. 
 
7.4 Discussion 
Based on the results, we have contributed with additional knowledge to the limited 
theory regarding CSP’s impact on total risk in emerging markets. Compared to previous 
research, we cannot give evidence that corporate social performance affects a firm’s risk 
in terms of stock volatility. One reason for the insignificant results can possibly be 
connected to integrated reporting. South Africa is, as of today, the only country in the 
world where the national stock exchange requires firms to enclose an integrated report. 
According to Harjoto & Jo (2015), analysts are better informed about firm’s 
engagement in CSR activities required by law compared to voluntary CSR activities. In 
addition, mandatory CSR disclosure decreases the forecast disparity among analysts. It 
is probable that integrated reporting reduce this information asymmetry since 
companies are required to notify their ESG commitments. Thus, the market is better 
informed with a firm’s voluntary CSR engagement and the ESG rating is already 
integrated in the analysts’ valuation. Furthermore, Edmans (2011, p. 638) found that 
intangibles are not valued accurately and investors incorrectly value long term 
investments, part of it due to lack of information. Investors in South Africa may be 
fully, or at least better informed regarding company's long-term investments and 
intangible CSR actions. Hence, those are incorporated in the stock price and ESG score 
does not affect the stock volatility for firms with integrated reporting.  
 
The theoretical base for this study were stakeholder theory, risk management theory and 
managerial opportunism theory. In chapter 4.6 we presented a conceptual model that 
described how these theories were to be tested. Stakeholder- and risk management 
theory both suggested that high ESG score would lead to a less volatile stock while 
managerial opportunism theory assumed the opposite, high ESG score increases 
volatility. Sassen et al. (2016) found the strongest negative relationship with social 
score and idiosyncratic risk for European firms. In the South African market, the only 
pillar with a negative coefficient is the environmental score, yet not statistically 
significant, implying environmental engagement for South African firms may be 
rewarded with lower stock volatility. Due to our lack of significant results, we are 
unable to confirm that any of these theories are true for the South African market. To 
our knowledge, these theories have not been tested in any larger extent on emerging 
markets. Therefore, we are unable to say whether these theories only are applicable in 
developed countries or if they are true for emerging markets as well, with South Africa 
being an exception. To generalize these results for all emerging markets would most 
likely be incorrect as South Africa is deviating from the norm regarding sustainability 
practices. However, it is possible that similar results would be found if the study was 
performed on another emerging market. 
 
Although a R-squared of 58.5% at first may seem a bit low, it is high compared to 
earlier studies, e.g. Sassen et al. (2016) had R-squared ranging from 12.6% to 51.5%. 
One reason for this can be the fact that we include both year and industry dummies, 
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which explains much of the effect of the volatility. Attention should also be drawn to 
the period of this study, 2008-2016, which is reflected by the worst global financial 
crisis in modern history and its aftermath. It can be the case that firms are not rewarded 
for its action towards the society in terms of reduced risk during a period of recovery, as 
Risk management theory suggest. In difficult times, fund managers and investors may 
seek profitably instead of analyzing company’s corporate social performance. As 
mentioned before, the risk management theory may not be applicable in emerging 
markets since there are no significant relationship between total risk, measured as 
standard deviation, and CSP. If the theory would hold true in South Africa, companies 
with high ESG score should experience lower volatility during undesirable market 
conditions. However, during times of distress, investors may focus on financial 
recovery rather than intangible values of social performance. Another consequence of 
the crisis, which may bias our results, is increased regulation for banks around the 
world. These heavy regulations focus on capital structure and risk management, which 
makes the financial sector abnormal from other industries. As more than 25% of our 
sample are firms from the financial industry, these regulations may be one influential 
factor for the low correlation between ESG score and volatility. 
 
Most previous research on the CSP-risk relation has found a significant negative 
correlation in their studies. The researchers find the majority of these significant results 
when factors are deconstructed or the observations are divided into subpopulations. 
Risk is often divided into idiosyncratic and systematic risk, CSP divided after strengths 
and concerns, while the population is split up after size or sectors that are especially 
sensitive to social factors. Consequently, it is uncommon to find a general relation for 
the whole market that is significant. It would be of interest to do a deeper investigation 
in the ESG-risk relation in South Africa as well. Further breakdown of the individual 
ESG pillars could be made and the social factor could isolate the effects of business, 
social and financial stakeholders as mentioned in section 4.1.2. Such analysis was 
unfortunately left for future researches, as we were unable to include it in this study due 
to time constraints. Furthermore, an extensive analysis with subpopulations would be of 
interest, unfortunately the number of observation was not sufficient. With a larger 
sample the results may change as some variables of theoretical importance were left out 
of the main analysis, primarily referring to liquidity. However, there were some 
industries with no or few observations and there was issue with unbalanced panels due 
to few observations for the first years included in the study. To test the impact of the 
unbalanced years, the same test was performed again only including the years 2012-
2016. This test was also unable to provide significant results and deemed not to be 
relevant for further analysis. 
 
As there were different signs in front of the coefficients for the individual pillars, it is 
not surprising that the composite ESG variable was insignificant. If the pillars all 
affected risk the same way, yet insignificant by themselves, it is more likely that the 
ESG variable would have a significant impact. This could explain why ESG became 
significant when liquidity was included in the model. As we could see when 
investigating the individual pillars, the positive relation between risk and SOC 
strengthened while risk’s negative relationship with ENV weakened. The contradicting 
forces both changed in favour of a significant positive relation. We have two major 
concerns regarding inclusion of the liquidity variable, although it has a theoretical 
relation to risk. First, the decreasing number of observations and especially the 
decreasing number of firms analyzed must be considered. We were able to track the lost 
observations to firms with low ESG score. Hence, companies with high ESG score over 
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represent the sample when the liquidity variable is included. The second concern is the 
high p-value of the liquidity variable. When testing the individual pillars, the p-value of 
LIQ was as high as 0.958, which makes us question if it should be included at all. Thus, 
the main tests are performed without this variable to decrease the possibility of biased 
results.  
 
From the Granger causality test we were able to find a bidirectional relationship 
between ESG and risk. Thus it can be discussed “what causes what”. With a 
bidirectional relationship, it can be the case that managers at firms in sensitive 
industries facing high risk change operations in order to decrease risk and thereby 
increase its ESG score, without any efforts of actually contributing to the society. 
However, when ENV, SOC and CGV are tested individually, volatility does only 
Granger causes environmental score, at 10% significance level. Therefore, it seems that 
CSP is more likely to affect a firm’s risk than the other way around.  
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8. Conclusion 
 
 
Concluding remarks based on the empirical findings will be presented in this chapter. 
This will be followed by this research’s theoretical and practical contribution. 
Subsequently, suggestions for future research topics and recommendations for 
researchers interested in this field will be presented.   
 
 
8.1 Summary 
The relationship between corporate social performance and risk is not a new research 
topic, it has however gained increasing attention during the last decade. Previous 
research has mainly been performed on the U.S. and European markets. Focus of this 
study is on an emerging market, South Africa, with a dataset containing 123 firms 
during the period of 2008-2016. Stock volatility, measured as annual standard deviation 
of daily stock returns, has been employed to test if corporate social performance can 
affect a firm’s total risk. The analysis are based on an unbalanced panel dataset of 484 
firm-year observations and performed with a panel data regression with cluster robust 
standard errors and random estimator effects.  
 
Results reveal no significant effect on risk from CSP, measured as an aggregated ESG 
score from ASSET4 database. Thus, this study cannot confirm this correlation in South 
Africa for the given period. It is also interesting to see a positive coefficient of ESG on 
risk, however not statistically significant. Therefore, it does not seems like actions to 
protect the environment, strive for equal working conditions and counteract corruption 
are rewarded in South Africa in terms of reduced stock volatility. These findings 
contradict the theoretical relation according to the stakeholder theory and risk 
management theory. The results are more in line with the suggested correlation of 
managerial opportunism theory, yet not significant. Therefore, we cannot confirm the 
theories for the South African market. 
 
To get a more profound understanding of CSP and its effect on risk, this study also 
investigated the individual effects from ESG in order to examine if one factor are more 
related to risk compared to the others. Hence, ESG was divided into environmental, 
social and corporate governance and regressed with the same model. The findings do 
not show any significant results for any of the three pillars’ ability to explain risk. It 
should however be noted that the individual pillars show tendency to affect risk in 
different direction. Environmental commitment have a negative coefficient, implying an 
increase in ENV score would possibly reduce a firm’s stock volatility whereas the 
opposite applies to SOC and CGV score. The results are once more not sufficient to 
confirm any of the theories.  
 
The purpose of this study was to investigate the relationship between CSP and risk in 
emerging markets, in particular South Africa who is considered to be a leader in 
sustainability practices. To help us, four hypotheses regarding this relation were 
developed and tested with data from the South African market. While all hypotheses 
tested total risk, the differences were in CSP, with one aggregated ESG score and three 
individual pillar scores. All hypotheses could be answered with a sophisticated model 
derived by the authors, inspired from previous literature, yet all of them were 
statistically insignificant.  
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8.2 Theoretical & Practical Contribution 
Our study grants both theoretical and practical contribution to investors, fund managers, 
corporate management and policymakers. First, we cannot confirm stakeholder theory 
or risk management in South Africa, which both suggest a negative relationship 
between CSP and risk. It is important to remember we do not reject the theories, we 
reject the hypotheses that they holds true in South Africa. Our insignificant result for 
South African firms does however question if those theories are valid in emerging 
markets. It is possible that stakeholder theory and risk management theory only are 
applicable on developed markets since this study cannot confirm a relationship where 
CSP affects risk. Our study assumes firms are not rewarded in terms of risk reduction 
for their commitment for the greater good towards society in South Africa. Furthermore, 
this study cannot confirm the theories even if ESG is divided into subcategories since 
those tests were not significant.  
 
From a practical point of view, potential investors and fund managers in South Africa 
should not expect ESG to have any implications on total risk, as previous studies have 
suggested for the U.S. and European markets. In general, sustainable investments in 
firms from emerging markets should not be assessed with the same tools as companies 
in developed markets, as these studies have reached different results compared to ours. 
For corporate managers in South Africa, it should not be assumed that strategies in 
social activities would have the same effect as they would in the U.S. and in Europe. 
Sustainability tactics should not be considered as a way to alter the firm’s risk profile. 
However, if a firm would like to engage in a more sustainable operation and reflect 
upon the impact on risk, environmental activities are most likely to decrease risk, as it is 
the sole ESG pillar with negative impact on risk in this study. This should be done with 
care and close observation as the results were insignificant and we are unable to affirm 
this relationship.  
 
At last, policymakers interested in integrated reporting, should not consider these results 
to discourage implementation of this reporting method. Integrated reporting is useful to 
capture the value of intangible assets, including social performance. This study is 
performed to analyze the relationship between ESG measures and risk, not meant as an 
evaluation of integrated reporting’s impact on individual firms risk. Thus, we are unable 
to draw any conclusions regarding mandatory disclosure of social performance.     
 

8.3 Further Research 
Hopefully, these unexpected findings may increase the interest for similar studies on 
emerging markets to increase the knowledge about the applicability of stakeholder- and 
risk management theory. Further research should try to include more markets, such as 
the BRIC countries, as the sample size from one market is rather small compared to 
related studies performed in developed markets. As of today, there are relatively few 
ESG scores on emerging market which will for sure be more extensive in a couple of 
years. This also put focus on longer time periods. Our initial thought was to include 
more years but data were not available. Further researchers can (if possible) include 
more years in order to test if the stakeholder theory and risk management theory holds 
during a longer time horizon on emerging markets. Risk could also be measured as 
systematic- and idiosyncratic risk separately, as done in previous studies performed on 
developed markets, and could be investigated by future researchers on emerging 
markets to see if there is a significant impact. 
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Furthermore, it would be of interest to use different rating agencies of CSP and compare 
those to each other. As there currently are several different methods to measure social 
performance, a study applying CSP measures from more than one source could shed 
light on the potential issues related to the subjectivity of these scores. The CSP-risk 
relationship could also be investigated for specific industries, not only included as a 
dummy variable. Some studies have performed research with limitations to ‘sinful’ 
industries, yet it would be interesting to see how the sensitivity toward social 
performance differs between industries. Further studies could also incorporate more 
sophisticated models to measure volatility, e.g. GARCH as discussed earlier in this 
paper, which could be better suited to capture the effects of corporate social 
performance. 
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9. Truth Criteria 
 
 
To improve the trustworthiness of this paper the validity, reliability and generalizability 
will be discussed. This discussion is made to promote a critical evaluation of the 
findings and scientifically relate the issue examined in this paper.  
 
 
9.1 Validity 
For a study to be scientific, controls for validity and reliability have to be made for the 
observations (Krishnaswami & Satyaprasad, 2010, p. 93). Validity is a concept, which 
refers to that observations accurately reflect what is actually intended to be measured. 
According to Krishnaswami & Satyaprasad (2010, p. 93), “validity is assessed by 
examining how well the observations agree with alternative measures of the same 
construct”. Validity is also related to cause and effect, i.e if the effect of a change in the 
dependent variable actually comes from changes in the independent variables (Bryman 
& Bell, 2011, p. 42). Thus, researchers have to be sure the explanatory variables are part 
of the variation in the dependent variable and a causality relationship exists.  
 
The largest concern of validity in this study is related to the ESG ratings. These ratings 
are subjective measures of CSP and it is worth questioning to what extent such rating 
measure actual social performance of companies. As discussed in earlier chapters, there 
are several ways to present a quantitative measure of these actions, yet there is not 
consensus of which is the most accurate. This study have followed earlier studies and 
used similar methods for both collecting and analyzing data. Furthermore, we believe 
ESG scores are a valid method as a quantitative measurement of corporate social 
performance since it is accepted by researchers (Cheng et al., 2014; Sassen et al., 2016) 
and encouraged by global organizations to be incorporated in firms practices (UNPRI, 
n.d.). Thus, ESG ratings should be considered a valid measurement technique for 
capturing CSP. 
 

9.2 Reliability 
The findings from the data analysis should be considered reliable if the results are 
consistent (Saunders et al., 2009 p. 156). This refers to the data being free from 
incorrect measurements and independent researchers would reach the same conclusion 
by studying the same data at another occasion. As discussed earlier, different sources of 
databases exist in regards of non-financial information, but due to how well known 
Thomson Reuters Eikon are in the academic world there are no doubts this is a reliable 
source of collecting data. In addition, the reliability criterion is important to be met in 
order for replicability (Bryman & Bell, 2011, p. 41). To increase the reliability and 
ability to replicate this study, we have discussed in detail how the data have been 
managed and manipulated in order to decrease potential bias and increase transparency. 
Furthermore, results from the tests have been interpreted with care and with an 
objective point of view.  
 
The biggest concern regarding the reliability of this study is related to human error. For 
a study like this, it is most probable to happen during the collection of all data. As 
mentioned, both authors were present during collection and processing of the data. In 
addition, the authors interpreted the results objectively and worked in a systematic way 
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to reduce the chance of potential error. To increase the reliability, and validity, stock 
prices were collected as a price index (discussed in 5.3.1). Thus, prices could not be 
controlled against stock charts from e.g. Bloomberg or Yahoo Finance. We do not 
question the reliability of Thomson Reuters in any way, but cannot guarantee this study 
is free from errors. Actions taken by the authors have however reduced them to minimal 
risk.  
 

9.3 Generalizability 
Generalizability, also called external validity, refer to the ability to apply the findings 
from a sample to the population it represents (Bryman & Bell, 2011, p. 43; Saunders et 
al., 2009, p. 158). As the sample is composed of the firms ASSET4 rates for ESG 
performance, there could be a concern that such sample does not fairly represent the 
whole market. For such worries to truly become a problem, the sample should 
significantly deviate, in terms of ESG ratings, from the rest of the population. All rated 
companies on the JSE were included in the study, hence it is impossible to say if the 
sample differ from the population, as no ESG data is available for the companies not 
included. One sign indicating that the sample is not too homogeneous is the range of 
scores observed in the sample, with values as low as 3.89 and with extraordinary rating 
of 97.32. Thus, there is no reason to believe the sample is composed by firms good 
enough to get rated but a fair mix of companies and the results should be generalizable 
for the whole population in South Africa. 
 
On the contrary, we do not believe the results should be generalizable to emerging 
markets as a whole. Prior to this study, we have not found any research on the CSP-risk 
relation on emerging markets and cannot compare these results to any other relevant 
findings. However, South Africa is on the frontier for sustainability practices and for 
this reason it is likely the country differs from most emerging markets. Hence we find it 
naive to assume that these findings from South Africa are generalizable to other 
emerging markets.  
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Appendix 1 
 
List of Companies 
ADCOCK INGRAM HOLDINGS  
ADCORP  
ADVTECH  
AECI  
AFRICAN OXYGEN  
AFRICAN RAINBOW MINERALS 
ALTRON A  
ALVIVA  
ANGLO AMERICAN PLATINUM  
ANGLOGOLD ASHANTI  
ARCELORMITTAL SOUTH AFRICA 
ASPEN PHARMACARE HOLDING  
ASSORE  
ASTRAL FOODS  
AVENG  
AVI  
BARCLAYS AFRICA GROUP  
BARLOWORLD  
BASIL READ  
BELL EQUIPMENT  
BID CORPORATION*  
BIDVEST GROUP  
BLUE LABEL TELECOMS  
BRIMSTONE INVESTMENT 'N'  
CAPEVIN HOLDINGS  
CAPITEC BANK  
CASHBUILD  
CITY LODGE HOTELS  
CLICKS GROUP  
CLOVER INDUSTRIES  
CORONATION FUND MANAGERS 
DATATEC  
DISCOVERY  
DISTRIBUTION & WAREHOUSING NETWORK  
DRD GOLD  
EMIRA PROPERTY FUND  
EOH  
EXTRACT GROUP  
EXXARO RESOURCES  
FAMOUS BRANDS  
FIRSTRAND  
FORTRESS INCOME FUND 'A' * 
GOLD FIELDS  
GRAND PARADE INVESTMENTS  



 II 

GRINDROD  
GROUP FIVE  
GROWTHPOINT PROPERTIES 
HARMONY GOLD MINING  
HOLDSPORT  
HOSKEN CONSOLIDATED INVESTMENTS  
HUDACO  
HULAMIN  
HYPROP INVESTMENTS  
IMPALA PLATINUM  
IMPERIAL  
INVESTEC  
INVESTEC PROPERTY FUND  
INVICTA  
JSE  
KAP INDUSTRIAL  
KUMBA IRON ORE  
LEWIS GROUP  
LIBERTY HOLDINGS  
LIFE HEALTHCARE GROUP HOLDINGS  
MASSMART  
MERAFE RESOURCES  
METAIR INVESTMENTS  
MMI HOLDINGS  
MONDI  
MPACT  
MR PRICE GROUP  
MTN GROUP  
MURRAY & ROBERTS  
NAMPAK  
NASPERS  
NEDBANK GROUP  
NETCARE  
NORTHAM PLATINUM  
OCEANA GROUP  
OCTODEC INVESTMENTS  
OMNIA  
PALLINGHURST RESOURCES  
PEREGRINE HOLDINGS  
PETMIN  
PICK N PAY STORES  
PIONEER FOOD GROUP  
PPC  
PSG GROUP  
RAND MERCHANT INSURANCE HOLDING 
RAUBEX GROUP  
RCL FOODS  
REBOSIS PROPERTY FUND  
REDEFINE PROPERTIES  



 III 

REMGRO  
RESILIENT PROPERTY INCOME FUND  
REUNERT  
RMB  
ROYAL BAFOKENG PLATINUM  
SA CORPORATE REAL ESTATE FUND  
SANLAM  
SANTAM  
SAPPI  
SASOL  
SENTULA MINING  
SHOPRITE  
SIBANYE GOLD*  
SPAR GROUP  
SPUR  
STANDARD BANK GROUP  
STEFANUTTI STOCKS HOLDINGS 
STEINHOFF INTERNATIONAL HOLDING  
SUN INTERNATIONAL  
SUPER GROUP  
TELKOM SA SOC  
THE FOSCHINI GROUP  
TIGER BRANDS  
TONGAAT-HULETT  
TRANSACTION CAPITAL  
TRENCOR  
TRUWORTHS INTERNATIONAL  
TSOGO SUN*  
VODACOM GROUP  
VUKILE PROPERTY REIT  
WESIZWE PLATINUM  
WILSON BAYLY HOLMES-OVCON  
WOOLWORTHS HOLDING 
ZEDER INVESTMENTS  
 

 

* Not included in final sample 
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Appendix 2 
 
 Volatility ESG ENV SOC CGV 
   Basic materials 
Mean 0.4190 71.48 65.87 78.70 69.86 
Median 0.3736 76.99 73.45 86.27 75.10 
Min 0.1551 19.34 10.67 23.47 14.19 
Max 0.9048 93.40 93.87 96.26 95.45 
Obs. 234 150 150 150 150 
  Industrials    
Mean 0.3421 61.98 55.62 69.57 60.75 
Median 0.3051 64.52 63.29 75.62 63.39 
Min 0.1471 14.35 10.00 9.76 8.37 
Max 1.9601 89.33 93.98 95.55 93.99 
Obs. 252 142 142 142 142 
 Consumer goods 
Mean 0.2752 60.42 52.85 72.91 55.51 
Median 0.2595 65.27 55.55 78.53 58.21 
Min 0.1600 7.03 10.30 4.02 6.68 
Max 0.8088 86.01 85.59 94.04 91.02 
Obs. 99 55 55 55 55 
 Healthcare 
Mean 0.2568 59.76 49.93 74.58 54.76 
Median 0.2471 57.49 54.66 78.17 54.61 
Min 0.1609 33.67 22.20 32.88 27.16 
Max 0.4733 81.13 73.17 93.43 78.37 
Obs. 34 24 24 24 24 
 Consumer services 
Mean 0.2820 58.31 48.46 70.93 55.54 
Median 0.2676 56.09 45.82 78.84 55.33 
Min 0.1636 17.70 10.30 21.80 5.58 
Max 0.4896 88.70 94.12 95.52 90.76 
Obs. 175 105 105 105 105 
 Telecommunications 
Mean 0.2994 71.36 71.33 78.94 63.82 
Median 0.2819 76.83 84.13 84.85 69.13 
Min 0.1687 38.17 21.22 37.38 6.96 
Max 0.5934 88.60 93.94 96.58 90.25 
Obs. 36 28 28 28 28 
 Financials 
Mean 0.2750 48.20 44.11 52.70 47.78 
Median 0.2568 46.75 36.00 57.46 48.85 
Min 0.0879 6.72 9.45 3.89 5.24 
Max 1.1010 90.51 95.01 97.32 93.93 
Obs. 306 192 192 192 192 
 Technology 
Mean 0.3046 49.98 28.93 54.39 66.63 
Median 0.2750 49.23 26.44 60.22 74.42 
Min 0.1557 40.33 12.28 22.00 28.25 
Max 0.7749 74.92 67.48 90.28 86.71 
Obs. 30 13 13 13 13 
 Volatility ESG  ENV  SOC  CGV 
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Appendix 4 
 
Table 1 
 Original variables Transformed variables 
Ramsey RESET test 
(Ovtest) 

25.91* 
(0.000) 

 

2.42 
(0.066) 

Breusch-Pagan test 
(Hettest) 

107.20* 
(0.000) 

 

0.25 
(0.615) 

Wooldridge test 
(Xtserial) 

7.106* 
(0.009) 

 

11.334* 
(0.001) 

Hausman test 
(Hausman) 

56.67*** 
(0.000) 

23.65** 
(0.071) 

Table shows test statistics from different tests, p-values are presented in parentheses. The tests 
use the aggregated ESG score as independent variable. 
* = Violate OLS assumption on a 5 % significance level. 
** = Suggest random estimator effects 
*** = Suggest fixed estimator effects 
 
 
Table 2 
 

Correlation matrix between residuals and explanatory variables.  
 
Table 3 
 
 Skewness Kurtosis 
lnVOL 0.642 3.882 
lnESG -1.719 6.335 
lnENV -0.818 2.473 
lnSOC -2.125 7.262 
lnCGV -1.760 6.710 
lnSIZE 0.530 3.630 
ROA_w 0.577 5.831 
lnLEV -2.034 9.417 
lnDIV 0.208 2.227 
GROW_w 2.564 12.372 
lnPB_w 0.263 3.080 
  

 lnESG lnENV lnSOC lnCGV lnSIZE ROA_w lnLEV lnDIV GROW_w lnPB_w 
(1) 

Residuals 
 

.000 
    

.000 
 

.000 
 

.000 
 

.000 
 

.000 
 

.000 
(2) 

Residuals 
 
 

 
.000 

 
.000 

 
.000 

 
.000 

 
.000 

 
.000 

 
.000 

 
.000 

 
.000 

 lnESG lnENV lnSOC lnCGV lnSIZE ROA_w lnLEV lnDIV GROW_w lnPB_w 
(1) 

Residuals 
 

.000 
    

.000 
 

.000 
 

.000 
 

.000 
 

.000 
 

.000 
(2) 

Residuals 
 
 

 
.000 

 
.000 

 
.000 

 
.000 

 
.000 

 
.000 

 
.000 

 
.000 

 
.000 
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Appendix 5 
 

 Acprplot fitted against lnESG 
 

 Acprplot fitted against lnSIZE 
 

 Acprplot fitted against ROA_w 



 VIII 

 Acprplot fitted against lnLEV 
 

 Acprplot fitted against lnDIV 
 

 Acprplot fitted against GROW_w 
 

 Acprplot fitted against lnPB_w 
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Appendix 6 
 
 
Variables 

(1) 
VIF 

(2) 
VIF 

lnESG 1.74  
lnENV  2.43 
lnSOC  2.41 
lnCGV  1.60 
lnSIZE 2.19 2.24 
ROA_w 1.62 1.64 
lnLEV 1.14 1.16 
lnDIV 1.26 1.27 
GROW_w 1.14 1.14 
lnPB_w 2.31 2.37 
Dummy variables   
2009 2.03 2.03 
2010 3.82 3.84 
2011 5.08 5.11 
2012 7.96 7.98 
2013 7.88 7.90 
2014 7.92 7.93 
2015 7.87 7.90 
2016 5.32 5.54 
Industrials 2.10 2.12 
Consumer goods 1.55 1.57 
Healthcare 1.58 1.60 
Consumer services 2.74 2.78 
Telecommunications 1.32 1.32 
Financials 2.75 2.83 
Technology 1.23 1.31 
Mean VIF 3.30 3.25 
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Appendix 7 
 
 
Variables 

(1) 
lnVOL 

(2) 
lnVOL 

lnESG 0.081** 
(0.035) 

 

 

lnENV  -0.008 
(0.044) 

 
lnSOC  0.079 

(0.050) 
 

lnCGV  0.013 
(0.037) 

 
lnSIZE -0.025 

(0.018) 
-0.022 
(0.018) 

 
ROA_w -0.000 

(0.003) 
-0.000 
(0.003) 

 
lnLEV 0.001 

(0.014) 
0.001 

(0.014) 
 

lnDIV -0.013 
(0.016) 

-0.014 
(0.016) 

 
GROW_w -0.000 

(0.000) 
-0.000 
(0.001) 

 
lnPB_w -0.121*** 

(0.035) 
-0.119*** 

(0.036) 

lnLIQ -0.004 
(0.038) 

-0.002 
(0.037) 

 
Industry Yes  Yes 

 
Year  
 

Yes  Yes 

Number of obs. 364 364 
Clusters 
R-squared 

88 
0.606 

88 
0.603 

This table reports the coefficients from the GLS regression with the robust standard error 
reported in parentheses. All variables are defined in table 3, ln denotes natural logarithm of the 
variable and _w denotes a 1% winsorization. The p-values are two-tailed, the symbols ***, ** 
and * represent significance levels of 1, 5 and 10 %, respectively.  
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