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ii. 

Abstract 
 

Purpose 

The main purpose of this thesis was to evaluate the investment attractiveness of oil and 

gas stocks (registered on Nasdaq Stockholm) in face of the increasing campaigns for the 

adoption of clean energy. The findings can help in the formulation of relevant policy 

implications on the campaign for a cleaner environment. 

 

Design/Methodology/Approach 
The authors assume positivism and objectivity as the philosophical aspects for the pur-

pose of this study. Following these initial considerations, the nature of the study was 

adopted as quantitative. This follows a longitudinal design and a deductive approach, 

basing the paper on previous literature in the areas of environmental sustainability, market 

efficiency, financial news items and their effect on stock volatility in order to test own 

hypothesis.    
 

Theory 

Following the methodological assumptions and the adoption of a deductive approach, 

relevant theory was selected to address the focus of previous research on which the re-

search gaps and purpose are based. It also plays a role in introducing the reader to the 

relevant theories which will aid comprehension of further sections of this paper. Theories 

surrounding market efficiency, risk and return, the oil and gas industry and sustainability 

have all been mentioned.  

 

Findings 

In order to fulfil the purpose of the study, the authors studied whether the volatility of oil 

and gas stocks are affected by clean energy related news. The empirical results suggest 

that the volatility of oil and gas stocks decline whenever news of clean energy is intro-

duced, implying clean energy news cause lower volatility. To this end, oil and gas stocks 

are better off whenever clean energy/sustainability news are introduced into the market. 

 

Analysis 

The empirical results seem to point to the fact that oil and gas firms may be benefiting 

from the investment they have made within the last two decades towards the issue of 

doing business in a more sustainable and socially responsible manner. It is therefore pos-

sible that investors get to reward them whenever news relating to sustainability and clean 

energy are announced. 

 

Conclusions  

This thesis confirms the attractiveness of oil and gas stocks notwithstanding the increas-

ing campaigns and initiatives aimed at promoting the adoption of clean energy. 

 

Research limitations 

The research was limited in terms of setting since it only covered Sweden and therefore 

cannot answer questions regarding the overall attractiveness of oil and gas stocks across 

the globe.   

 

Key Words: Clean energy, Efficient Market Hypothesis, Volatility, Risk and Return, Fos-

sil Free, Oil and Gas, Sustainability, Climate Change, Sweden 
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Chapter 1 – Introduction 
 

1.1 Background to research 
 

1.1.1 Market efficiency and stock volatility 
 

The market efficiency hypothesis states that in a highly efficient market prices of tradable se-

curities incorporate all publicly available information. In simple terms, this means that security 

prices move up and down given a new announcement causing change in the volatility of the 

stock price. This is due to market participants becoming aware of the news and thus changing 

their perception (Byström, 2014, p.14). This explains why in a strong efficient market, constant 

profiting from price movement prediction is very unlikely (Clarke, Jandik and Mandelker, 

n.d.). This idea motivated many academics and researchers to investigate it empirically to prove 

the later. Engle and Ng (1991) introduced the “News Impact Curve” to show how public news 

items are incorporated into stock volatilities. 8 years of daily Japanese stock performance was 

used to show that volatility was impacted more by negative news than positive news.  Other 

authors also introduced and contrasted several heteroskedasticity models including the Boller-

sev’ (1986) GARCH (1,1) model which recognised the importance of most recent security re-

turn and variance information as well as allowed for conditional variables to be placed into the 

volatility calculation. Bollersev’s model is a further development of the Autoregressive condi-

tional heteroscedasticity (ARCH) model which suggests the use of a long run average variance 

in estimating future volatility (Engle, 1982, p.1). This addresses the “oversimplifying assump-

tions” of conventional one-day period variance forecasting in the capital asset pricing model 

(CAPM) (Fama and French, 2004, p.1).  

 

The two models formed the basis of volatility modelling for securities. Annelin (2014, p.33); 

Byström (2014, p.24) and Eriksson (2013) have all either used or acknowledged heteroskedas-

ticity as means to accurately and realistically predict volatility. Research carried out by By-

ström (2014) is of interest as some of the ideas and practical methods have inspired this thesis 

hence, the authors will refer to his work on several instances. For instance, the author intro-

duces a simple method of collecting news announcement data by means of a news aggregator 

Google News ™ and input of relevant search terms.  

 

1.1.2 Environmental issues 
 

Oil and gas companies play a critical role in providing the energy needs of many countries and 

hence help in maintaining economic stability but there is a growing concern about how their 

operations and the use of oil products as energy sources are damaging the environment by way 

of CO2 emissions.  
 

A recent study conducted by the Climate Accountability Institute (CAI) revealed that the cli-

mate crisis of the 21st century has largely been caused by only 90 entities, which have gener-

ated nearly two thirds of the world’s greenhouse gas emissions (Heede, 2013). While majority 

of these companies produce energy, the consequence of these emissions is the change in global 

climate, which is expected to increase the frequency and duration of periods of extremely high 

temperatures (Kravchenko et al., 2013) and lead to other environmental disasters on a global 

scale threatening the planet and sustainability of all living beings.   
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The effect of climate change has received a great deal of academic attention and has been 

integrated in many disciplines, such as corporate finance and CSR. This line of research started 

as early as the 1970s (Hay and Gray, 1974, Murphy, 1978) and has continued to develop by 

including the studies of impact on companies’ performance (Lyon and Maxwell, 2008; Brzobo-

hatý and Janský, 2010; Saka and Oshika, 2010).   
 

Having said that, there still exists surprisingly only small number of studies that specifically 

consider environmental news and its effect on the stock price volatility (Klassen & McLaugh-

lin, 1996; Diltz, 2002; Gupta and Goldar, 2005; Lundgren & Olsson, 2009). Most of these 

studies revealed a positive relationship between environmental news and stock price reactions, 

implying good news is associated with stock price increases and vice versa.  
 

Sustainability and climate change has received huge public attention in Sweden and in most 

cases the discussions point to clean energy as the alternative solution. The discussions aim to 

attract public attention and promote ethical and responsible investment and is highly regarded 

by key institutions including for example the Umeå University and the general public. It is 

therefore not surprising that the Umeå School of Business and Economics is an environmen-

tally certified business school and issues of climate change are held in high esteem. It is of 

essence to note that the promotion of clean energy is not only essential to the survival of hu-

mans and other animal species but extends to include economic benefits such employment 

generation, better trade balance resulting from less import of fuel, stable exchange rate, and 

improved energy security among others (Gallagher 2014, pp. 12-13). The case of a stable ex-

change rate is premised on the fact that the aftermath of the  the 1973 oil crisis saw the US 

Dollar officially linked with oil on the international financial markets and as such oil trades are 

priced, delivered and settled in US Dollar (Grisse, 2010; Yan, 2012). This implies that the 

volatility of the Dollar exchange rate has a direct effect on oil prices and consequently the 

exchange rate of the US Dollar and local currencies of consumers in non-Dollar countries 

(Grisse, 2010; Yan, 2012). Gilmer (2011) asserted that the US Dollar depreciation accounted 

for 20 percent of the 2011 oil price peak. This implies that economies that move towards the 

adoption of clean energy sources are likely to experience lesser volatility in the local currency-

dollar exchange rate. Notwithstanding all the potential benefits of clean energy, the critical 

question however remains, to what extent are investors and the market as a whole respond to 

the clean energy campaign/initiatives.   
 

The research into ethical and responsible investments and its effect on the stock market started 

in the 1990s (Teoh, Welch & Wazzan, 1999; Hong & Kacperczyk, 2009). The outcome of these 

studies revealed that there was little impact on the stock's performance.  The main purpose of 

this thesis is to shed light on whether the environmental friendliness campaign and the shift 

towards clean energy has any effect on the volatility of oil and gas stocks. In doing this, we 

analyse the stock market response to clean energy news for a sample of oil and gas firms listed 

on the NASDAQ exchange and the OMXS oil and gas index between the 2006 and 2017. Pre-

vious studies focused on explaining the relationship between volatility and the arrival of news 

and the conclusions drawn was that negative news introduce more volatility than positive news 

(French & Roll, 1986; Engle & Ng, 1993). We extend prior research by focusing on how news 

favouring clean energy and environmental friendliness impact on the volatility of the stocks of 

oil and gas firms.  
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1.2 Research Gap 
 

The discussions on sustainability and ethical investments have been ongoing for a while across 

the globe and have received considerable attention in Sweden. Sweden has been working ac-

tively since the 1979 oil crisis to make its economy independent of fossil fuel and was the first 

country within the Eurozone to have met the EU’s 2020 renewable energy target in 2012, eight 

years ahead of schedule (North Sweden Cleantech, n.d.). Sweden’s leadership in clean energy 

commitment can further be appreciated by looking at its target of 50 percent for 2020 compared 

with the European target of 20 percent. (North Sweden Cleantech, n.d.). 

The various steps initiated by Sweden over the years have therefore positioned it as a leader in 

the transition to a climate resilient world and according to the Government Offices of Sweden 

(n.d.), the Government’s 2017 Budget offered the largest investment budget in the area of cli-

mate and the environment in Sweden’s history. Major propositions in the budget included the 

allocation of SEK 12.9 billion to fund reforms directed at reducing carbon emissions, promot-

ing fossil-free travel and renewable energy sources, promoting the Climate Leap policy initia-

tive, and international climate investments. However, research assessing how this policy shift 

by the government and the society affect the stock performance of firms deemed to be damag-

ing the environment has not been deeply explored especially in Sweden. 

The most recent research into the effect of ethical or social norms on markets was conducted 

by Hon and Kacperczyk (2009) where they studied publicly traded companies involved in pro-

ducing alcohol, tobacco, and gaming often referred to as “sin” stocks. Hence this project can 

help answer important policy questions and fill relevant gaps in the literature. Although there 

are many studies discussing the effect of news items and earnings announcements on stock 

prices in Sweden, no study has used the GARCH 1.1 model to analyse the effect of environ-

mentally friendly news on Swedish oil companies’ stock volatilities.  

 

1.3 Research Questions and Objectives 
 

The problem background and research gap lead us to the following research question: 

 

“What effect, if any, does news promoting clean energy in Sweden have on the stock volatility 

of Swedish oil and gas firms?” 

                       

This informative project will therefore focus on expanding our broad understanding of: 
  

1) The practical applications of daily volatility modelling, specifically the GARCH 1.1 model. 
 

2) The impact of sustainability in Sweden on the volatility of oil and gas stocks.  

 

3) Closely related areas such as the oil and gas industry, risk & return, market efficiency, be-

havioural finance as well as corporate social responsibility.  

 

1.4 Purpose and Contributions 
 

This research project aims at evaluating the investment attractiveness of Oil company stocks 

(registered on Nasdaq Stockholm) in face of increasing campaigns for the adoption of clean 

energy and it should also lead to the formulation of relevant policy implications on the cam-

paign for a cleaner environment. This thesis aims to investigate the volatility effect of the an-

nouncements of environmental policies and statements on embracing sustainability measures 

that promote environmental health in Sweden on oil and gas stocks. The investigation carried 
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out in this thesis aims at coming up with a relationship on the changes in the stock exchange 

as a result of news announcements.  

 

1.5 Target Audience 
 
The authors suggest the following target audience for this research paper: 

 

• Oil companies in Sweden and abroad interested in knowing whether sustainability and clean 

energy promotion has an adverse impact on their market value. 
 

• Funds and Financial Institutions looking to divest from fossil fuels (further explained in Chapter 

3). 
• The Government and other Policy Makers 

 

• Quantitative researchers who will benefit from the use of the models designed in this research. 

 

1.6 Delimitations  
 

The choice of this subject creates the following delimitations; 

 

Primarily, the declining oil prices in recent times at the climax of the clean energy campaign 

can be seen as a constraint in the capital market since stock performance could be largely in-

fluenced by the former.  
 

Secondly, the geographical choice of listed Oil and Gas firms in Sweden influences the study. 

The study focuses on Sweden because the authors want to assess the financial impact on Oil 

firms in the face of the increasing adoption of clean energy and advocacy for environmental 

sustainability not seen anywhere else in the world apart from Iceland. 
 

Thirdly, this study focused on the production/upstream sector and hence does not extend to the 

marketing and refinery (downstream and midstream) sectors who happen to be the offtakes of 

the product. 

 

1.7 Background on the companies 
 

The companies selected for the purpose of this research are Lundin Petroleum A.B. and Tethys 

Oil A.B. The reason for only selecting two firms is behind the tight selection criteria and limi-

tations which are mentioned in Chapter 4 and 7 respectively.  
 

Founded in 2001, Lundin Petroleum is the largest Swedish-based oil exploration and produc-

tion firm with a market capital of just under SEK 67.4 billion in 2016. The company has rec-

orded EBTA at $902.6 million with a very large increase of the previous year of 135% (Lundin 

A.B., 2016, p4). It has operations in Norway, France, Holland and Malaysia. 

 

 Tethys Oil A.B. is a Swedish-based medium sized firm involved in exploration and production 

of oil onshore. It has operations in France, Lithuania and Oman. Market capitalization was 

recorded at SEK 2.799 billion and revenue at USD 44.1 million for the year 2016.  
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1.8 Disposition 
 

Chapter 2 outlines the various aspects of a research strategy such as the main philosophies in 

conducting a scientific research and reasoning for the ways in which the research paradigm is 

formulated. The chapter follows by describing the approaches and strategies available to a re-

searcher as well as justification for what approach and strategy that was used in carrying out 

this research. 

 

Chapter 3 deals with the relevant theories in the areas of fossil fuels (particularly crude oil); 

sustainability with emphasis on Sweden; basic portfolio theory concepts of risk and return; 

market efficiency as well as behavioural finance. The authors believe with sound judgement 

that all these areas are related to the research gap and question. Getting the reader familiar with 

the relevant theoretical framework will allow for a better understanding of the practical meth-

odology; analysis and interpretation of the results. 

 

Chapter 4 continues the methodological discussion by addressing the practical approach to re-

search. The reader will gain an insight on how the relevant variables where identified; how data 

was to be collected and analysed as well as the regression model used for analysis. 

 

Chapter 5 and 6 present and scrutinise the results of the regression analysis explained in Chap-

ter 4. The authors use their findings to finish the deductive process. 

 

Chapter 7 draws up conclusions from the research. The study is summarized and recommen-

dations for future research on the subject are suggested. The chapter aims at answering the 

research questions after the consideration of results in chapter. 
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Chapter 2 – Methodology 
 

The chapter is focused on the conceptual and practical methodology used in carrying out the 

research. It provides a readily interpretable model in order to identify the research paradigm as 

well as the research approach and strategies that follow. The authors used this model (Figure 

1) to aid their thesis structuring process and to illustrate the progression of this chapter. Theme 

choice and preconceptions provide an introductory justification for methodological choices for 

this paper.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 – The Scientific Methodology model 

 

2.1 Topic choice and Preconceptions 
 

Both authors are Masters of Science in Finance students and are familiar with the general the-

ories surrounding tradable securities such as the market efficiency hypothesis and concepts of 

risk and return. The authors are aware that in a modern, highly innovative world, information 

surrounding the political; economic; social and technological environments of a company is 

publicly available and should be reflected in the security prices of that company. Therefore, 

such information has an impact on the return and the risk of securities. The authors’ interest in 

the idea that public information (such as news and earnings announcements) impacts the per-

formance of securities was the obvious deciding factor to pursue a literature review in the area. 

After reading the literature mentioned in Chapter 1, the authors became familiar with the mod-

els used to measure volatility of stocks and how the effect of public information can be quan-

tified and compared to stock performance.  

 

The authors found a specific research gap after coming across an article from the Umeå Uni-

versity press releases page. The article described a decision taken by the university to divest its 

investment holdings in fossil fuel related assets (umu.se, 2017).  After some further research, 

the authors began to see the bigger picture. Divestments of fossil fuel assets were carried out 

by many other state and corporate bodies in Sweden. In fact, the idea of sustainability extended 

beyond only divestments. It was observed that Sweden, on state; corporate and societal levels, 

was working towards complete independency from fossil fuels. The extent of the sustainability 

Research Ap-
proach 

Scientific Meth-
odology 

Epistemological 
Assumptions 

Research  
Design 

Ontological As-
sumptions 
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trend has been seen in very few parts of the world. From that point the authors began develop-

ing the main research proposal – to investigate whether environmental issues are as significant 

as to influencing the Swedish stock market. Both authors have a strong stance on sustainability 

and recognise the importance environmental issues. This personal motivation adds to justifying 

the research objective.  

 

After thorough literature review, the authors came up with an assumption that news items that 

portray the oil and gas industry in a negative way or promote sustainability would cause a spike 

in volatility of oil and gas associated equity, particularly in Sweden where the concern for the 

environment and pollution have been observed as greater than other parts of the world.  
 

2.2 Research Philosophy  
 

Philosophy is a term that has been defined by many academics in several ways. It is derived 

from the Latin “philosophia” and is defined as “knowledge” or “learning” (Oxford English 

Dictionary, 2017). Waite and Hawker (2009 p.685) describes philosophy as a set of beliefs 

derived from studying “the nature of knowledge, reality and existence”.  

                                                                                                                                                                                                                                                                                                                                                                                                                                        

Alternatively, it is defined as the critical study of problems which are concerned with the nature 

of “existence, knowledge, morality and reason” (Teichmann and Evans, 1999, p.1). Philosoph-

ical ideas are aggregated to form the basis of how research is conducted. This is known as a 

research paradigm. It is defined as a “philosophical framework” which guides scientific re-

search and exists in two main forms – positivism and interpretivism (Collis and Hussey, 2014, 

p.43). The research paradigm, positivist or interpretivist, is identified by considering two phil-

osophical standpoints – ontology and epistemology.  

 

2.2.1 Ontology 
  

Lawson (2004, p.1) describes ontology in two senses. The term is derived from Greek - “onto” 

meaning “being” and “logos” meaning “science”. In short sense, ontology is the science of 

“what exists in the social domain”. It is a study concerned with the “nature of reality” (Collis 

and Hussey, 2014, p.47). Alternatively, ontology can be understood by means of asking – 

“What constitutes reality and how do we explain existence?” (Raddon, n.d., p.2). Ontology is 

means by which positivist and interpretivist paradigms are distinguished. A positivist stance 

views reality as objective and unique, that is, there is only one reality that is accepted by eve-

ryone. Conversely, the interpretivist stance argues that reality is what we make of it. In other 

words, there is no single reality as the perception of what is real is influenced by own world 

views and beliefs (Neuman, 2014, p. 97& 103). 

 

The process of this research thesis is purely quantitative and objective with the purpose to test 

the market efficiency hypothesis and to observe a relationship between sustainability related 

news announcements and the stock market response. Generally acceptable measures as mean, 

variance, standard deviation and regression are used to test for the relationship in the time series 

using an autoregressive heteroskedasticity model. Announcement of news items collected from 

the Google News aggregator is coded 1 or 0 and the time series is the identified dummy varia-

ble. The standard deviation of the selected NASDAQ Stockholm registered energy companies 

are the dependant variables. The historic price of crude oil is used as an independent variable 

in order to clarify the result. Given the statistical nature of the research it is safe to say that a 

positivist ontological assumption is adopted with an objective view of reality. There is however 

one limitation. The data collection of the news items was adopted from (Byström, 2014, p.24) 

and relies on sound judgement and the appropriate choice of “key words” to identify relevant 
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news items. We have provided detailed information about the news collection method in Chap-

ter 4– Practical Methodology. This may add a subjective element to the research. 

 

2.2.2 Epistemology 
 

Epistemology is the study of what creates the difference between the belief that is justified and 

the opinions. It focuses on the theory of knowledge including the validity, methods, and scope. 

It underpins what we perceive as acceptable knowledge (Tennis, 2008, p. 3). Under the episte-

mological assumption, interpretivism helps the researchers to understand varied elements of 

the study which implies that epistemological interpretivism creates an interrelationship be-

tween human interests to develop a study. Thus, access to reality can only be achieved through 

the social constructions including language, consciousness as well as shared knowledge (Nor-

ris, 2005).  Positivism on the other hand, recognises “acceptable” knowledge as being detached 

from the researcher and the perception of others. There is no human interest in the study which 

is in line with the objective ontological assumption. 

 

For this research, the epistemological considerations are positioned on positivism and it is from 

this position that subjective approaches developed through the ontology are rejected. The con-

sideration that is developed here argues that meaning on concepts exists in the world independ-

ent of consciousness. This is contrary to what subjective ontology assumes. What is clearer in 

this epistemological position is that the researchers try to appreciate the wide acceptability of 

financial theories and use them to test own hypothesis.  

 

2.3.3 Axiology  
 

The axiological assumption is concerned with the value judgements that guide the research and 

its result (Saunders et. al., 2009, p. 116). In other words, it deals with the way that the researcher 

values the work and how it has an impact on the overall outcome. 

 

Collis and Hussey (2014, p. 48) contrast the positivist and interpretivist stances on axiology. 

The positivist stance on axiology sees research as “free of value” and the researcher as “de-

tached” from their work. This is in line with objectivity and the idea that the researcher is not 

creating a phenomenon but rather proving its pre-existence. 

Interpretivists, however, believe that researchers are not detached from their work and have 

specific values which influence the outcome of the research and “what is recognised as facts” 

 

2.4 Research Approach 
 

Saunders et al. (2009) assumes two approaches to scientific research – inductive and deductive 

(See Fig. 2). The deductive approach stresses that the researcher tests pre-existing reality rather 

than creating a new one. This type of research assumes that if already known facts are true, the 

analysis should lead to a true conclusion. On the other hand, inductive research focuses on 

forming rules from relationships observed between phenomena (Worster, 2014, p. 455 & 456).    

  

For this research thesis the deductive approach is believed to be of best fit.  As mentioned 

earlier, in the paradigm discussion, the authors assume a positivist epistemological stance. The 

purpose is not to create a new theory but test existing ones with a hypothesis that environmen-

tally related news items are significant enough to cause an effect on the stock market. In order 

to do this, stock market data needs to be collected and tested with news announcement data 

using already established theories in the financial sphere. 
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Fig. 2 – Deductive/ Inductive approach (Blackstone, 2012, p. 42 & 43) 

 

2.5 Research Design 
 

As previously mentioned, a positivist stance was assumed for this research. Collis and Hussey 

(2014) identify four possible research design methodologies associated with a positivist para-

digm – Experiment; Survey; Cross-sectional Study and Longitudinal Study.  

An experimental study is defined as a test of whether a change in an independent variable 

creates a change in the dependant variable. In an experiment the independent variable is “de-

liberately manipulated” to observe a change in the dependent one (Collis and Hussey, 2014, 

p.60).  

 

A survey study involves obtaining primary data by means of questionnaires and interviews. It 

is more often associated with the deductive research approach. As questionnaires are not com-

plex in comparison to other data, such as financial reports, surveys allow the researcher to 

collect and analyse data in a way that can be readily comprehended and explained to anyone 

(Saunders et. al., 2009, p.144) 

.  

A cross-sectional study is used to gather data in analysing an object over the same period but 

in “different contexts”. It paints a picture of the research phenomena without going into specific 

details. Hence it is used when the researcher lacks time or other resources. An example of this 

would be to investigate companies in different sectors and observe similarities in them (Collis 

and Hussey, 2014, p. 63). 

 

A longitudinal study involves investigating a group of variables over a long period (years) in 

which the variables are active. This time frame allows the research to conduct repetitive obser-

vations and see whether the relationship between two or more variable is stable and persists 

over time (Collis and Hussey, 2014, p.65). 

 

The choice of research strategy should be based on the research question and objectives as well 

as the philosophical stances mentioned earlier in the chapter (Saunders et. al, 2009, p.141). The 

authors see their research design as a longitudinal study. This type of strategy seems to be the 

most suitable one as the research tests for a change in an independent variable, i.e. the stock 

price given change in an independent variable – the announcement of environmentally related 
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news items over a period of 10 years from 2006.  The researchers are keen to observing con-

tinuous spikes in stock volatility after these announcements have been made. Although the 

longitudinal is less often used in university research because of its complexity, costs and time 

consumption, the authors are using secondary data which is significantly readily obtainable.  

 

2.6 Sourcing of Information 
 

The section deals with the method of obtaining empirical data and selection of relevant litera-

ture. The authors have collected their data from credible sources such as previous dissertations; 

research articles from credible journals; statistical applications and news outlets. The data used 

in analysis was classified as either dependent, independent or as dummy variables (see Chapter 

4 – Practical Methodology). This was followed by classification of collected material into pri-

mary, secondary or tertiary. Yale University (2016) provided the authors with clear explana-

tions and examples of each source.  

 

Primary data is concerned with original materials that have not been altered or derived from 

interpretation. This includes audio recordings, novels, diaries, press releases, speeches, original 

books of entry and survey research. The fundamental variable in the analysis been classified as 

primary data. This is the price of the OMXS Oil and Gas index for oil and gas firms. These 

data set has been classified as the dependent variable in the analysis process to be discussed 

further in Chapter 4. The data has been collected using Eikon ™ - a financial analysis software 

offered by Thompson Reuters ® (2017). It is a well-recognised analysis tool that allows export 

of historic data on security and index prices to a spread sheet for any given time frame. Another 

data set that has been identified as of primary for is the historic price of “Brent” crude oil which 

is used in the analysis as control variable. The data was obtained from the Energy Information 

Administration (2017) – a U.S. Department of Energy body specialising in statistics and anal-

ysis. The researchers believe that as the oil price was derived from a government body source 

it could be relied upon.  

 

Secondary data consist of “interpretations and evaluations of primary sources” and is not orig-

inally obtained. It includes bibliographies, textbooks, newspaper articles, annual reports and 

scientific journals. Throughout the paper and particularly the “Theoretical Framework”, many 

secondary sources such as text books, dissertations, research journals and websites were used 

to gain preliminary understanding of relevant theories and back up various point made by the 

authors. Main sources for obtaining data where the Umeå University Library database and Diva 

Portal. The occurrence news announcements were identified through the Google News ™ ag-

gregator which by some may not be recognised as a credible source. Byström (2014) however 

provides this method in a paper recognised by the research community as appropriate.  

 

Tertiary data is described as information that is “distilled” from primary and secondary sources. 

This includes fact sheets, manuals, textbooks, dissertations as well as any other information 

that is considered as a derivative of secondary source data. For this thesis the authors decided 

to not classify any information as tertiary. Such sources are more difficult to identify and de-

fine. The authors want to insure simplicity and clear understanding of their data collection 

process. They believe that classifying data as tertiary may overcomplicate the method.  

 

2.7 Reliability, Validity, Generalizability 
 

Analysing data through statistical methods introduces uncertainty to the variables being ana-

lysed. This is due to deficiencies in “sampling and measuring the study units” (Valaste and 



 
 

11 
 

Tarkkonen, 2008, p.1). The research method should therefore address the criteria of reliability, 

validity and generalizability in order to assess the quality and accuracy of research. 

 

Reliability is concerned with the quality and accuracy of the analysis (Collis and Hussey, 2014, 

p. 52). The research must be reliable in order to be accepted by the research community. If the 

statistical test was to be repeated with a different sample size, a similar result should be ex-

pected. This, known as replicability, is an important criterion for reliable research. Reliability 

tends to be more significant in positivist studies than interpretivist.  The data including the 

stock and index prices as well as the news items was all obtained from publicly available 

sources. Same sources should be used if the study was to be replicated. 

 

Collis and Hussey (2014, p. 53) define validity as the extent to which a research test is appro-

priate for the research method to which the “results reflect the phenomena under study”. Va-

lidity is affected by poor research design with many limitations, errors and bad sampling. Ac-

cording to the authors, face validity is one of the many ways that researchers can use to ensure 

that their tests are valid. It involves consideration whether the tests measure what they are 

designed to measure. Furthermore, the researcher must consider whether any “hypothetical 

constructs” are present – phenomena such as human feelings and mood that cannot be directly 

measured. As the research test is solely based on previously accepted research it is safe to say 

the analysis is appropriate for use with the sampled data and should address the research ques-

tion in line with the theory and method. As the analysis is purely quantitative no hypothetical 

constructs were present. Data was collected using the relevant sources and analysed in Stata 

with no human element at any point of the research.  

 

Generalizability is explained by (Collis and Hussey, 2014, p. 54) as “the extent to which re-

search findings can be extended to other cases”. For positivists, the question being asked is - 

how confident the researcher is that the results obtained from testing a sample are representable 

of the entire population? To the researchers’ belief the data should be representative of the 

entire population. If the news announcement data was obtained from a source other than Google 

™, a similar result is expected to be observed as will be shown in Chapter 4 – Practical Meth-

odology.  
 

2.7 Ethical Considerations 
 

Ethics is concerned with a set of principles that form a framework or a code of conduct (Collis 

and Hussey, 2014, p.30). In relation to this thesis, ethics forms generally accepted rules that 

must be complied with when carrying out business research. Umeå School of Business and 

Economics has several measures in place to ensure that theses produced by its students is of 

the highest academic standard and that ethics are maintained in all parts of the writing process. 

The USBE students are provided with a thesis manual – a framework on how the thesis format 

and how it should be written as well as a guide line addressing the issue of ethics.   

 

Ethical issues in business research have been addressed by Collis and Hussey (2014, p. 31 - 

32) who provided the authors several credible ethics sources such as the Missenden code and 

a summary of the ethics guideline as per Bell and Bryman (2007). For the purpose of this thesis, 

the authors used the ethical guidelines described in the thesis manual at their university. USBE 

(2017, p 6-7) stresses the importance of several ethical issues in business research. The most 

significant is the area of collecting data. Informed consent should be given to researchers in 

carrying out interviews, questionnaires and surveys. Anonymity and confidentiality of the par-

ticipants should be maintained as the thesis become publicly available. Regarding this thesis, 
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the research is purely quantitative, meaning that no qualitative data was collected from re-

spondents. The data is collected from publicly available sources such as Google and Reuters 

Eikon.   

 

The ethical issues arise in this research is the reliability, validity and generalizability criteria 

previously mentioned. As the thesis is publicly available, it must meet those criteria as to not 

misinform the readers. Authors value the fact that readers may make informed decisions based 

on this research. Integrity and objectivity have been taken into account whilst designing the 

research process from data collection to discussion of the findings. A thorough research of 

credible literature in the areas of volatility modelling gives the authors’ confidence in their 

methodology and research process.  
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Chapter 3 – Theoretical Framework  
 

In this chapter, we are going to present to the reader the theoretical framework of this thesis. 

Through the review of previous literature, we will provide an in-depth knowledge of the topics 

linked to our thesis such as Crude Oil, Sustainability, Responsible Investment, Portfolio theory, 

Market Efficiency theory, Behavioural Finance, and the Investment Decision Process. As we 

go through each section of this theoretical framework, the reader would gain a better under-

standing of each of the theories and concepts covered in the thesis. In the sustainability section, 

we focused largely on clean energy sources, the "Go Fossil Free" campaign and the prevailing 

case in Sweden. We will finish this chapter with the presentation of the hypotheses that have 

been relevant to our thesis. 

3.1 Crude Oil 
 

3.1.1 Basic concepts 
 

Crude oil is one of today's most widely used and mentioned resources, but what is it and what 

makes it so significant? This section focuses on the theory of what crude oil is, what use it has 

in our society and what industry can make the most out of it. First and foremost, one must note 

that crude oil is an unrefined petroleum product. It includes a multitude of hydrocarbon depos-

its as well as of other organic materials.  Thus, it is also known as fossil fuel. It’s not a renew-

able resource, meaning it cannot be naturally replaced. To utilize this raw material in everyday 

activities, it must be refined to generate products such as diesel and gasoline. It can also be 

used to create a multitude of other petrochemicals. One could not argue that crude oil plays a 

pivotal role in our society. We are dependent on this unrefined oil during our day to day life. 

Since this is an unrenewable resource, it will be a good idea to start the search for an alternative.  

 

3.1.2 The value chain 

 
Fig. 3 - Crude Oil Value Chain (Marine, Oil and Gas Academy, 2016) 

 
 

Figure 3 provides a general illustration of the oil sector value chain – the way in which every 

aspect of the sector operates. Crude oil is obtained through oil exploration activities by the 

means of drilling and it is produced alongside other by-products such as saline water and nat-

ural gas. This is referred to as the “upstream” of the oil value chain. Upon extracting it, crude 

oil will be refined, then processed and marketed to customers. This is known as the downstream 

of the oil value chain (The World Bank Group, 2009, p.7). The two sections are linked in the 

value chain by the midstream – the network of pipelines as well as land and sea transport that 

provides crude oil for further processing. The first crude oil deposits were discovered during 

the Industrial Revolution and, since then, our society has continually extracted crude oil from 
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the depths of our planet. Countries such as Venezuela, Saudi Arabia as well as other parts of 

the Middle East have the biggest oil reserves in the world. (See table 1.) 

 
 
 
 

 
Tab. 1 – Crude Oil Reserves at end of 2015 (OPEC, 2017)  

 

3.1.3 Application and uses 
 

Throughout the years, there have been a multitude of different uses for crude oil. The most 

common application of crude oil is refining in to motor gasoline for private and commercial 

purposes. According to the American Petroleum Institute (2013, p. 17), motor gasoline ac-

counts for almost half of the daily demand for petroleum products in the US. Crude oil can also 

be refined and used as heating oil or diesel fuel. Some of the other uses include jet fuel, propane, 

and residual fuel.  

 

Applications of crude oil, however, are not limited to energy supply. The plastic industry relies 

on crude oil too. Plastic bags, packaging, toys, electronics are parts of an endless list of every-

day items that are in some way associated with crude oil.  

 

3.1.3 Oil supply in Sweden. 
 

As Sweden lacks it’s on oil reserves the fuel is imported. In 2014 18.7 million tonnes of crude 

oil were imported with the majority coming from Russia (which has the largest market share), 

Norway, Denmark and The United Kingdom as well as some OPEC member states (Ener-

gimyndigheten, 2016). The consumption of oil, however is steadily decreasing and is now less 

than half of what it was 40 years ago. Sweden is also one of the lowest consumers of crude oil 

products in the EU. The country, however, is largely active in the downstream of the oil sector 

with great facilities for refining and a net export in refined petroleum products of 46.8 terawatt 

hours in 2014.  
 

3.2 Sustainability 
 The word "sustainability" was first used in biology to describe the likelihood for a condition 

or a process to be maintained indefinitely (Holdren et al. 1995, ref in Gallo & Christensen, 

2011, p 317). It was further used in Strategic management literature to explain how companies 

manage to survive in their daily activities in a constantly changing environment (Barney 1991, 

ref in Gallo & Christensen, 2011, p 317). The concept of sustainability in Strategic Manage-

ment holds the view that the goal of every organisation is to achieve a sustained competitive 

advantage and as such can be illustrated by the resource-based view (Barney 1991, ref in Gallo 

& Christensen, 2011, p 317). 

 According to Gallo & Christensen (2011), the word "sustainability" has evolved in recent days 

and is commonly used to define corporate agendas which include a variety of financial and 

extra-financial goals, encompassing social responsibility, stakeholder engagement, poverty al-
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leviation and environmental preservation. Notwithstanding the fact that the word “sustainabil-

ity” have been used in recent years to address the various corporate goals, the idea that compa-

nies have a responsibility for the wellbeing of the public is a long-standing topic in the literature 

of management (Learned et al., 1965, ref in Gallo & Christensen, 2011, p 318). Over the years, 

as expectations grew for companies to take more responsibility for the impact they create on 

society leading to an increased in environmental regulations, a new research line emerged in 

environmental management with the authors Kneese in 1973, Engardio in 2007, and Montiel 

in 2008.  

Bearing in mind the scope of our thesis, our discussions on sustainability would be restricted 

to issues concerning clean energy sources, the "Go Fossil Free" campaign and the prevailing 

case in Sweden.  

 

3.2.1 Clean Energy Sources 
 

The post 1973 oil crisis set the stage for discussions on alternative sources of energy as a strat-

egy to diversify the energy mix of many economics (Heal, 2010). Clean energy is usually used 

interchangeably with alternative energy and renewable energy. “Gallagher (2014, pp. 15) de-

fines clean energy to cover more efficient, renewable and low carbon energy technologies” and 

may include solar, wind, hydro, geothermal, tidal, biofuels, waste-to-energy among others 

(Heal, 2010). Clean energy development and deliveries received global attention during the 

early 2000s largely due to the enactment of national and sub-regional policies to improve en-

ergy efficiency and reduce pollution in order to promote climate friendliness (Gallagher, 2014, 

pp. 19; Mardani et al., 2015). 

It is important to mention that every source of energy has at least something bad about it and 

this does not exclude clean energy deliveries. “Gallagher (2014, pp. 13-15) held that although 

no energy technology is perfectly clean, some are much cleaner and more efficient than others”. 

Renewable energy technologies are regarded as energy sources that are fairly clean. She argues 

that energy sources with improved efficiency are regarded to be relatively clean because they 

contribute to less energy consumption thereby causing fewer carbon emissions to be released 

into the air. Her argument further extends to the definition of ‘relative cleanliness’ of an energy 

source and conclude that this is largely built on local standards which are predominantly set by 

governments. This implies that governments have enormous responsibility when it comes to 

the global deliveries of clean energy. 

It is of essence to note that the promotion of clean energy is not only essential to the survival 

of humans and other animal species but extends to include economic benefits such employment 

generation, better trade balance resulting from less import of fuel, stable exchange rate, and 

improved energy security, and declining air and water pollution among others (Gallagher 2014, 

pp. 12-13). 
 

Notwithstanding the potentials and benefits of clean energy, the deployment of clean energy 

requires huge upfront capital expenditure largely due to large fixed cost. However, the good 

news is that it usually comes with low or no variable costs as there is no fuel cost for all but 

except waste-to energy source. Another area critical in the realisation of the clean energy po-

tential has to do with investment in storage facilities (Heal, 2010). 
 

The Energy Transitions Commission report of 2017 titled Better Energy, Greater Prosperity: 

Achievable pathways to low-carbon energy systems points to a declining cost of renewables 

and predicts that by 2035, it will be possible to run a near 100% renewable power system at an 

all-in cost of less than $0,07 per kWh. The report noted that the driving force for such a decline 

in the cost would be dependent on the extension of clean energy into transport, buildings (es-

pecially heat) and some key industrial processes. 
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3.2.2 The “Go Fossil Free” campaign 
 

An indication of a sustainability trend worldwide is present in the “Go Fossil Free” campaign. 

This humanitarian project created by the non-profit organisation 350.org sees financial boycott 

of crude oil companies as one of the means to tackle environmental issues. The movement 

involves demonstrations calling on state and corporate bodies to divest their holdings in the 

fossil fuel sector. The organisation believes that divestment would “weaken the fossil indus-

try’s political influence”, implying that lack of financial interest will allow government to make 

bias free decisions and implement stricter regulations (Fossil Free Sverige, 2017). “Go Fossil 

Free” was launched in 2012 with the motivation from Bill McKibben’s Rolling Stone article – 

“Global Warming’s Terrifying New Math”. The article described today’s scary reality of 

weather fluctuations around the world and argued that a societal mass movement was the only 

way to reverse global warning. Success of the campaign has been observed in 2015 around the 

world with 288 bodies including universities; municipalities; financial institutions and NGOs 

committing to fossil fuel divestment. The fossil fuel industry noticed the effects in 2014 with 

Minerals Council Australia COE’s speech criticising fossil free fund options and their straining 

of investor returns. The same year Royal Dutch Shell and EXXON Mobil were forced to reas-

sure worried shareholders addressing the carbon bubble and divestments (Julie & Gunningham, 

2015). 
 

3.2.3 The Case of Sweden 
 

Late 2005 has seen the beginning of an eco-friendlier Sweden. A commission on oil Independ-

ence has been appointed and the plan has been drafted named “making Sweden a fossil free 

Society”. The report stressed the negative effect of fossil fuels and the extent to which Sweden 

was dependent on this resource. Out of the seven energy resources identified by the Swedish 

petroleum Institute, crude oil and products have accounted for the largest percentage of energy 

supplied to Sweden in 2004 at 32%. The report then followed by outlining several proposed 

strategies to reduce oil dependence in Sweden by 2020. Proposed measures included reduction 

of oil usage in various sectors such as heating, transport and industry. A decrease in transport 

sector by 40 – 50% was proposed along with promotion of energy efficient vehicles on the 

road. Further measures included phasing out the use of oil in home and commercial heating. 

The reasoning for these proposals was to reduce Sweden’s contribution to climate change and 

sustaining her natural resources. The government was also ambitious about making Sweden a 

world leader in energy innovation (Swedish Commission on Oil Independence, 2006, p. 1-20).  

 

Since then, the government has followed up on its promises and tackled Sweden's dependency 

on fossil fuels beyond our expectations. In 2012, Sweden was one of three EU members that 

have reached their "2020 Climate & Energy Package" targets sanctioned by the EC (Bolton, 

2017). Today, Sweden is one of the most sustainable and environmentally friendly nations in 

world. This can be backed up with Statistics from the European Commission as well as regu-

latory and non-profit organizations concerned with the environment. In 2014 Sweden contrib-

uted to a mere 1.28% of the greenhouse gases in the EU. An impressive figure given the indus-

trial scale and energy consumption in comparison to other EU members. But low emissions are 

justifiable as 52.6% of energy consumption in the country came from renewable resources 

(Ec.europa.eu, 2017). The outstanding energy statistics are a result of many actions executed 

by state and regional levels of the country. A case of public transport in Sweden has shown 

large proportions of fossil free buss fleets in most regions of the country. Notably Stockholm, 

Halland and Västmanland where over 70% of busses are powered by renewable energy (Xylia 

& Silveira, 2017).  Sustainability is further supported by businesses within Sweden. Notably 
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IKEA – one of the world's largest furniture manufacturers as well as Scania which has shifted 

its fossil fuel energy in its Denmark, Poland, Norway and Holland operations to electricity 

(Scania AB, 2017). IKEA boasts with an impressive 2016 sustainability report. Not only were 

they able to reduce emissions by 49% in a 6-year period but they were also to encourage their 

direct suppliers to reduce emissions by 17.3% within 4 years (IKEA Group, 2016).  

 

 A societal trend towards sustainability is observed given the facts mentioned so far. This trend 

may be further backed by public perception and influence. Boman and Mattsson (2008) de-

scribe their qualitative findings on public knowledge and opinion about environmental issues. 

The study has found most respondents concerned. Out of 264 observations, over 90% believed 

that usage of tax money in environmental issues is “Fairly” or “Very” important. Same per-

centage of respondents recognised the importance issues such as climate impact, ozone layer 

and air pollution. Furthermore, the highest proportion of respondents (over 90%) have agreed 

with the statement – “Better fuels should be developed...to get cleaner urban air”.  

 

“Go Fossil Free Sweden” has been successful and is fully supported by the state. As of today, 

13 state bodies such as universities; municipalities as well as a pension fund and the Church of 

Sweden have all divested a total of from fossil fuel holdings (Fossil Free Sverige, 2017). The 

national church divested the largest holding of SEK 6.8 billion followed by the county of 

Östergötland - SEK 6 billion and Stockholm municipality - SEK 3.7 billion. Head of Respon-

sible Investment for The Church of Sweden has justified the move – “As a responsible inves-

tor…we do not want to fund the extraction of fossil fuels”. She added that fossil fuels reserves 

pose a financial risk as they cannot all be extracted if “we are to have a liveable planet” (Fossil 

Free Sverige, 2017). This gives further evidence to the societal trend observed – a trend towards 

a fossil free nation. 
 

3.3 Portfolio Theory 
 

3.3.1 Risk and Return 
 

The overall objective of the rational investor is to maximise wealth. The investor rationality is 

driven by the quest to maximise returns and minimise risk. The return on a stock therefore 

serves as an incentive to the investor for the time value of money and the unpredictability of 

the future returns of the stock. (Modigliani & Pogue, 1974; Nagy & Obenberger, 1994; Lindset 

et al., 2010, pp. 46) 
 

Risk “as noted by Omisore et al (2012), can be defined as the probability of variations in the 

future returns such that the expected return may differ from the actual return of an investment.”  

In a broader sense, “as noted by Faure (2013 pp. 117), the risk in an investment is the proba-

bility of the investment losing value (capital loss) or if it does not yield the expected return or 

both.” Capital loss occurs when the purchase price of a stock is greater than its selling price.  
 

The risk associated with a stock/security comes in two major forms; unsystematic and system-

atic risks. Unsystematic risk also known as firm/security-specific risk are major incidents that 

affect the income flow of companies and arises mainly from the unique activities of the specific 

company and the industry they belong. This risk type can be attributed to business risk events 

such as poor management decisions, labour disputes, the arrival of serious competition, prod-

uct/service quality issues and liquidity risk such as difficulty in sourcing funding or challenges 

in repaying debt. Unsystematic risk can therefore be eliminated by diversification. Systematic 

risk on other hand, also known as market risk is associated with risks that are inherent in the 

financial and/or economic system and hence are undiversifiable. This risk basically affects all 
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markets and hence firms have little control over it. Sources of systematic risk include exchange 

rate deterioration, political instability, interest rate hikes, inflation, economic growth, among 

others. (Hill, 2010, pp. 69; Omisore et al., 2012; Faure, 2013 pp. 117) 
 

The risk of a stock can be statistically measured by estimating the variance and standard devi-

ation of the returns confirming our definition that risk refers to variations in the returns of a 

stock (Modigliani & Pogue, 1974; Omisore et al., 2012).    
 

Beta (β) is another way to measure the systematic risk of a stock/portfolio relative to market 

risk. Beta in effect measures the sensitivity of the return from a stock relative to the return of 

the market. In practice, the beta of a stock is positive and can be less than one, equal to one or 

greater than one. A stock with a beta of less than one indicates that, the stock is less risky than 

the market and vice versa when the beta of a stock is greater than one. In the case of the beta 

equal to one, it indicates that the stock price moves with the market. The total risk of an invest-

ment can be stated as: (Total risk = Diversifiable risk + Non-diversifiable risk) (Omisore et al., 

2012). 
 

The return of a stock/security refers to the summation of the capital gain/loss at the time of 

selling the stock and dividends received and this can be referred to as the holding period return 

(Modigliani & Pogue, 1974; Faure, 2013 pp. 116). The daily return however, simply measures 

the percentage change in the daily stock prices. Mathematically, these can be expressed as 

follows: 

 

𝐻𝑜𝑙𝑑𝑖𝑛𝑔 𝑃𝑒𝑟𝑖𝑜𝑑 𝑟𝑒𝑡𝑢𝑟𝑛 (𝐻𝑃𝑅) =
(𝑃𝑛 − 𝑃𝑛−1) + 𝑖

𝑃𝑛−1
 

 
  

𝐷𝑎𝑖𝑙𝑦 𝑅𝑒𝑡𝑢𝑟𝑛 =
𝑃 𝑛 − 𝑃 𝑛−1

𝑃 𝑛−1
 

             

               OR 

𝐷𝑎𝑖𝑙𝑦 𝑅𝑒𝑡𝑢𝑟𝑛 = 𝐿𝑛(
𝑃 𝑛

𝑃 𝑛−1
) 

 

 

Where: Pn = Stock price at the end of day n 

             Pn-1 = Stock price at the end of day n-1 

             I = Income (Dividends) 

             In = natural log 

The relationship between risk and return can be said to be positive and appear to be linear or 

simply put, the return and risk of a security are positively related mainly because investors are 

rational and risk averse. This implies that the higher the risk, the higher the expected return and 

vice versa because investors would require higher return to compensate the higher risk they 

assume. (Modigliani & Pogue, 1974).  
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The rational investor would therefore opt for a stock with a lower risk whenever he/she is faced 

with a choice between two stocks offering the same expected return. Conversely, an investor 

seeking to make higher returns on his/her investment must be prepared to assume more risk.  

3.3.2 Volatility and Modelling 
 

Numerous empirical evidence points to the fact that stock/asset prices are affected by how 

investors’ respond to news (Da et al, 2011). It follows that when investors’ exhibit high level 

of attention to news, it contributes to buying pressures and price reactions (Barber & Odean 

2008, Barber et al, 2009), whereas low levels create under reactions (Dellavigna & Pollet, 

2009). “Huberman and Regev (2001) noted that prices react to new information only when 

investors pay attention to it.” 
 

Andrei and Hasler (2015) explains that how investors’ responds to news and uncertainty jointly 

affect assets returns and as such stock return variance (volatility) and risk premium increases 

with attention and uncertainty. This, they explained is due to the fact that information is grad-

ually incorporated into prices when investors’ responds to news is low and vice versa. This 

implies that low attention results in low return volatility whereas high attention results in high 

return volatility because in the latter case, new information is incorporated immediately into 

prices. To this end, investors would require high risk premium when attention is high and low 

risk premium when attention is low. 

 

The volatility of the returns on a stock is measured by the standard deviation which is defined 

as the square root of the variance (𝜎2). The standard deviation hence measures the variability 

around the mean return in percentage terms. The measure for variance is given by the following 

formula:  

                                

𝜎𝑛
2 =  

1

(𝑚 − 1)
 ∑(𝑢𝑛−𝑖 −  �̅�)2

𝑚

𝑖=1

 

                         Form. 1 – Variance 

 

Where:  
 𝜎𝑛

2= variance for day n 

m= number of observations 

𝑢𝑛−𝑖= previous day return 

 �̅� = mean return  

 i= observed day 

 

The mean return (�̅�) can be given as: 

   

                                

�̅� =  
1

𝑚
 ∑ 𝑢𝑛−𝑖

 

𝑚

𝑖=1

 

Form. 2 - Mean 

 

This simple volatility model is developed further through weighting. In calculating daily vola-

tility, the value for (�̅�), developed in Formula 2, is insignificant as the daily return rates are 

themselves relatively small is eliminated. Formula 1 can be therefore adjusted accordingly to 

be suitable for daily volatility measurements (shown in Formula 3).  
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𝜎𝑛
2 =  

1

𝑚
 ∑ 𝑢𝑛−𝑖

2

𝑚

𝑖=1

 

Form. 3 – Simplified Variance 

  

The GARCH 1.1 model, used in this research, is a commonly used model for measuring vola-

tility as, unlike the conventional model in Formula 1, it recognises the fact that volatility 

changes with time. It builds on the simple variance model by adding and weighting various 

parameters. The model gives weight to more recent observations of return as well variance and 

assumes a long-term variance rate from (m) observations. This is discussed in further detail in 

Chapter 4. 
 

3.4 Market Efficiency Theory 
 

The Efficient Market Hypothesis (EMH), a traditional finance theory, follows that, in an effi-

cient capital market, daily stock prices rationally and fully reflect all available information in 

an accurate way and thus provide a dispassionate prediction of the underlying stock value 

(Basu, 1977; Fama, 1991). The stock price may experience abnormal movement if new infor-

mation that deviates entirely from market expectations is made (Lundgren & Olsson, 2010). 

The EMH therefore implies that market information is rationally processed such that relevant 

information is not ignored and systematic errors are not made thereby keeping prices at their 

fundamental levels (Beechey et al., 2000).  
 

The EMH provides a credible basis for the study of the behaviour of stock prices in the market 

(Beechey et al., 2000; Brealey et al., 2014 pp 322) and relies on the fact that stock prices follow 

a random walk, implying price changes are independent. The principle of random walk holds 

that daily stock price movement does not reflect any definite direction such that, statistically, 

the movement of prices is random and the stock returns has low positive correlation in the short 

run (Samuelson, 1965; Beechey et al., 2000; Brealey et al., 2014 pp. 322). It is therefore valid 

to say that, if the market receives new information, it will be incorporated into the price of the 

stock quickly and rationally, with respect to the direction and size of the stock price movement. 

However, it is valid to mention that stock returns can be partly estimated in the short and long 

run but the certainty of such estimations is usually small as noted by Beechey et al (2000). 
 

The EMH strive on market competition to ensure that new information is quickly and fully 

integrated into prices, stock prices reflect all available information both known and expected, 

prices respond only to new information, and finally price changes occur in an unpredictable 

way. This builds on the basis that the return on the stock is serving as a compensation to the 

investor for the time value of money and risk and hence in an efficient market, no trader will 

be presented with an opportunity for making a return on a stock greater than a fair return for 

the riskiness associated with that stock, except by chance. 
 

The EMH comes in three forms based on the level of information reflected in security prices; 

weak, semi-strong and strong efficiency (Roberts, 1967; Brealey et al., 2014 pp. 324). Weak 

form efficiency exist when market prices reflect all historical price information. Semi-strong 

form efficiency exist when market prices reflect all publicly available information, and in the 

case of strong form efficiency, market prices are deemed to reflect all information, both public 

and private. (Jensen, 1978; Brealey et al., 2014 pp. 324-325). 
 

Notwithstanding the fact that the EMH offer a good basis for understanding asset prices and its 

behaviour, critics argue that the existence of anomalies in the prices of stocks in the long run 
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represent a major failure of  the hypothesis. The possibility of the existence of such anomalies 

are discounted by most tests whereas others offer evidence to suggest the occasional existence 

of such anomalies (Beechey et al, 2000).  
 

3.4.1 Evidence  
 

The evidence of the EMH can be tested using different approaches for the three different forms 

of efficiency. To test evidence for the weak form efficiency, researchers used statistical means 

to examine the profitability of trading rules of investors based on patterns in stock prices to 

ascertain whether stock returns showed low autocorrelation overtime. To do this, the stock 

return on a given day say day t is plotted against the return on day t+1 over a given time period 

and the outcome is a scatter diagram indicating that there is zero or low positive correlation 

between the returns on two consecutive days. (Lindset et al., 2010 pp. 46-47; Brealey et al., 

2014 pp. 325) 
 

To test evidence for the semi-strong form of efficiency, researchers examine how the release 

of news such as earnings/dividend/stock repurchase, merger and takeover, economic data, cor-

porate strategic decisions affects stock prices and eventually the impact on abnormal returns. 

The evidence shows that the movement in the stock prices is alwaysinstantaneous, implying 

prices increase immediately the news are made public and stabilise in the days following the 

release. To this end, it is expected that, the stock would post an abnormal return which is the 

excess of the actual stock return over expected stock return in response to the release of the 

news. The abnormal stock return prior to the release of the news is zero since the EMH holds 

that the actual stock return is equal to the expected return (Lindset et al., 2010 pp. 47-48; 

Brealey et al., 2014 pp. 325-326). 
 

Finally, to test evidence for the strong form of efficiency, researchers examined whether the 

advice of professional security analysts can continuously outperform the market by directly 

studying the performance of mutual and pension funds. Evidence suggests the existence of a 

slight continuous outperformance, but such outperformance is not good enough to compensate 

the fees paid for portfolio management services. (Lindset et al., 2010 pp. 48-49; Brealey et al., 

2014 pp. 326-328). 
 

To put this in proper perspective, the funds are benchmarked against a portfolio of similar 

securities like blue chip stocks or low-beta stocks to eliminate the notion that funds usually 

specialise in specific sectors of the market. Evidence again point to the fact that funds earned 

a lower return net of fees than the benchmarked portfolios return before fees. This evidence 

has prompted many investors to abandon the strategy of pursuing superior returns and adopting 

a less aggressive strategy of “buy the index” approach to enhance diversification and reduce 

portfolio management fees. (Jensen, 1968; Lindset et al., 2010 pp. 48-49; Brealey et al., 2014 

pp. 326-328). 
 

3.5 Behavioural Finance 
 

The field of behavioural finance developed in the 1990s (Shiller, 2003) when researchers no-

ticed too many anomalies that apparently contradict established finance theories. Academic 

discussions shifted towards developing models to study human psychology in the financial 

markets. As noted by Thaler (2003), behavioural finance has proven to be successful in ex-

plaining how investors make decisions regarding the kind of portfolio to hold and how they 

trade over time. He further asserts that behavioural finance has contributed to providing in-
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sights into investor behaviour where such behaviour cannot be understood by traditional fi-

nance theories. Behavioural finance view investors as people with irrational behaviours (Kat-

arachia and Konstantinidis, 2014) and hence combine behavioural and psychological theories 

with the established economic and finance theories to explain the irrational decisions of inves-

tors. According to Barberis and Thaler (2002, p. 36), rational investors are individuals who 

upon the receipt of new information update their beliefs correctly and in a manner, that reflect 

the new information. 
 

Behavioural finance is a field in finance that applies scientific research on cognitive (how peo-

ple think) and emotional biases to better understand financial decisions. According to Sewell 

(2010, p.31), "Behavioural Finance is the study of the way in which psychology influences the 

behaviour of market practitioners, both at the individual and group level, and the subsequent 

effect on markets". Behavioural finance thus explains how the behaviour of investors’ in the 

market are influenced by psychological factors documenting that people make systematic er-

rors in the way they think and hence it is reasonable to believe that markets are inefficient. The 

errors could be attributed to overconfidence, recent experiences, feelings and emotions of in-

vestors. Behavioural finance therefore believe that the structure of information and traits of 

investors affect investment decisions of people systematically (Shafi, 2014). 
 

Behavioural finance consider limits to arbitrage and hence explains why inefficiencies survive 

in the market where a large number of rational investors are on standby to exploit any unusual 

profit opportunities resulting from miss evaluations of financial assets.  

 

Notwithstanding the fact that behavioural finance provides some answers to the inefficiencies 

in the financial market, critics of the concept believe that it is too easy to use psychological 

explanations to simplify things we do not understand. 

 

3.6 Responsible Investment 

  
The concept of responsible investment started in the Scandinavia, especially in Sweden and the 

Netherlands in the late 1980s as a subcategory within Corporate Social Responsibility (CSR) 

with an entire focus on ethical considerations. This was at the time when demand had arisen 

from the retail investor market in Sweden and the Netherlands due to the fact that the markets 

were much matured in the area of ethical investments than other countries. In responsible in-

vestment, predefined ethical standards are set and an ethical analysis is conducted on compa-

nies so that those who do not meet the requirements are removed from the portfolio. This is 

called negative screening. Responsible investment received some criticism largely from people 

who argued that it was more expensive and also underperforming. The word ‘ethics’ in respon-

sible investment was viewed to carry negative connotation as it was linked more with religion 

(Nordea, 2017). 
 

Responsible investment has received considerable attention from individual and institutional 

investors during the early part of 2000 resulting in the modification of the screening analysis. 

This change has equally received academic attention leading to an increase in the number of 

research examining the relationship between responsible investment and financial perfor-

mance. In a joint report of Mercer and the Asset Management Working Group of the United 

Nations Environment Programme Finance Initiative (AMWG UNEP FI) in 2007 titled “De-

mystifying Responsible Investment Performance”, it was held that, the conclusion that respon-

sible investment limit returns were narrow in focus. The report reviewed academic research 
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examining the relationship between environmental, social and corporate governance (ESG) is-

sues and financial performance. A further study by Mercer in 2009 titled “Shedding light on 

responsible investment: Approaches, returns and impacts”, which reviewed 16 scientific arti-

cles, revealed that 10 showed a positive relationship between ESG and financial performance, 

2 showed negative-neutral relationship whereas 4 showed neutral relationship (AMWG UNEP 

FI & Mercer, 2007; Mercer, 2009). 

 

3.7 The Investment Decision Process 

The rational investor before he/she decides to invest in an asset follow certain criteria which 

we can refer to as the investment process. This process ranges from setting an objective to 

selecting the assets to invest in. Below is a summarised decision process. 

Setting investment objectives. The objectives may vary depending on the type investor, be it 

private individual investors or institutional investors (both private and public). 
 

 

 

• Establishment of Investment Policy. This serves as guidelines for meeting the invest-

ment objectives and may cover areas like asset allocation decisions, ethical considera-

tions, regulatory constraints, geographical preference, industry and sector constraints 

among others. 
 

• Selecting portfolio strategy. The strategies adopted are consistent with the investment 

objectives and policy guidelines. The strategy is influenced by the risk appetite of in-

vestors as well as their view on market efficiency and broadly comes in three (3) forms; 

active, passive and structured. Investors opting for active strategy basically form ex-

pectations about the future and usually have high risk appetite. This type of strategy 

basically involves the evaluation of individual securities with the aim of identifying 

mispriced securities. Passive strategy is embarked by investors with minimal risk ap-

petite and is normally referred to as indexing because most of such investors usually 

follow an index to protect returns. The structured strategy involves elements of both 

active and passive strategies. 
 
 

• Selecting assets. This is the final decision-making stage where investors have to select 

from the major asset classes of investments (cash equivalents, equities, fixed income, 

real estate, and foreign securities). 
 

• Measuring and evaluating performance. This represent the final stage in the investment 

decision process where investors evaluate performance relative to a benchmark usually 

an index or a customised benchmark portfolios with similar risk structure. 

 

3.8 Hypothesis Development 
 

3.8.1 Hypothesis 1 
 

Review of literature relevant to volatility and efficient markets forms the basis for the research 

hypothesis. Research carried out by Barber and Odean (2008) concludes that volatility of a 
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stock is affected by the purchasing behaviour of investors and that news and announcements 

contribute to that purchasing behaviour. The statistical data on Sweden’s energy usage and the 

rapid decrease in emissions give the impression that the country has a negative outlook on the 

fossil fuel sector and indeed wants to become independent from oil. A survey carried out by 

Boman and Mattsson (2008) finds that, in general, Swedes are conscious about the environment 

which further backs up the “sustainability trend”. Research carried out by Byström (2014) uses 

“keywords” to identify relevant news items and determine implications on stock volatility. 

Findings showed a positive correlation between the key word – “market crash” and the volatil-

ity of the MSCI World index. 

 

Based on the previous research, the authors assumed that investors in Sweden are conscious of 

environmental issues and that news items that portray the oil and gas sector in a negative way 

or announce developments in renewable energy would have a negative impact on Swedish oil 

companies and index selected. This implies that volatility should be greater on the days that 

these news announcements occur. This results in the following hypothesis: 

 

There is a positive relationship between clean energy news and daily volatility of the OMXS 

Oil & Gas, Lundin Petroleum AB and Tethys Oil AB for the period 2006 to 2017.   

 

3.8.2 Hypothesis 2 
 

The aftermath of the 1973 oil crisis saw the US Dollar linked with oil on the international 

financial markets and as such oil trades are priced, delivered and settled in US Dollar (Grisse, 

2010; Yan, 2012). This implies that the volatility of the Dollar exchange rate has a direct effect 

on oil prices and consequently the exchange rate of the US Dollar and local currencies of con-

sumers in non-Dollar countries (Grisse, 2010; Yan, 2012). Gilmer (2011) asserted that the US 

Dollar depreciation accounted for 20 percent of the 2011 oil price peak. 
 

Further evidence linking the US dollar to oil prices can be seen in the study of Grisse (2010) 

which showed that the US Dollar depreciate in both the short and long term in reaction to high 

oil prices. This result is also affirmed in the study of Obadi (2012) which revealed that varia-

bility in the US Dollar exchange rate affect oil prices. The study established the existence of a 

high negative relationship between the US Dollar-Euro exchange rate and oil price.  

 

Sweden has been working actively since the 1979 oil crisis to make its economy independent 

of fossil fuel and was the first country within the Eurozone to have met the EU’s 2020 renew-

able energy target in 2012, eight years ahead of schedule (North Sweden Cleantech, n.d.). Swe-

den’s leadership in clean energy commitment can further be appreciated by looking at its target 

of 50 percent for 2020 compared with the European target of 20 percent. (North Sweden Clean-

tech, n.d.). The researchers believe that the impressive emission figures and reduced consump-

tion of oil in the country may be sufficient to affect the relationship between Sweden’s local 

currency – the Swedish Krona and the Brent Oil prices. The researchers would expect a rela-

tively weak positive relationship between the two variables. This would result in the hypothe-

sis: 
 

There is a weak positive relationship between the volatility of the US Dollar-Swedish Krona 

exchange rate and oil price variability for the period 2006-2017. 

 

 

 



 
 

25 
 

Chapter 4 – Practical Methodology 
 

This chapter will cover the data collection method, the data sample, the time horizon, the gen-

eralised autoregressive conditional heteroscedastic (GARCH 1, 1) model used from regression 

analysis as well as the dependent, independent and control variables used.  
 

4.1 Sample Data 
 

The authors of this thesis decided to study how the stocks of oil and gas firms are performing 

in the face of increasing advocacy for the adoption of clean energy across the globe. The data 

needed to perform the study could be sourced from various stock exchanges all over the world 

but choosing the Oil and Gas Stocks listed on the Nasdaq Stockholm Exchange afforded us the 

opportunity not to formulate many hypotheses and at the same time take a critical view of how 

investors respond to national clean energy drive. 
 

The case of Sweden is worthy of studying because the country has positioned itself as a leader 

in the transition to a climate-resilient world which makes the adoption of clean energy a major 

priority in the country. Sweden is aiming to become one of the world’s first fossil-free welfare 

nations. The country has adopted a climate policy framework known as “the Climate Leap” 

that not only bind the current government to reduce climate emissions but extend to future 

governments and involve the citizenry at large. The government’s 2017 budget allocated SEK 

12.9 billion to fund reforms aimed at reducing carbon emissions and strengthening climate 

action and this was the largest climate and environment budget in country’s history. Several 

other initiatives were captured in the 2017 budget which include but not limited to a target to 

run 100 percent renewable energy by 2040, increase investments in railways and cycling infra-

structure, and pushing for tougher EU policy on the buying and cancelling of emissions allow-

ances; all as a step to achieve a fossil-free economy. (Government Offices of Sweden, 2017). 
 

4.2 Time Horizon 
 

The choice of a time-period is influenced by whether the author(s) is conducting a cross-sec-

tional or longitudinal analysis (Saunders et al., 2012, p.190) and this thesis follows the longi-

tudinal method. The authors chose a 12-year time horizon to understand the behaviour of oil 

and gas stocks performance in the light of the increasing attention to the adoption of clean 

energy sources in the early 2000 (Gallagher, 2014, pp. 19). We believe the campaign got to its 

peak in the mid 2000s but due to convenience, we have decided to settle on 2006 as the starting 

point for this study. Choosing a period beyond the 2006 period could have been irrelevant 

because we believe issues of climate change and clean energy was still at it early stages. 

 

4.3 Variables 
 

After collecting the sample data, the researchers had to classify it before carrying out the anal-

ysis. This section is concerned with classifying the collected data into 3 variables – dependent, 

independent and control. In statistical analysis, a dependent variable is the one which is ma-

nipulated through change of the independent variable. The independent is often called an ex-

planatory variable as it explains the mechanism of the dependent. In order to eliminate other 

variables that may affect a dependent variable the experiment should contain a controlled var-

iable. A dummy variable is used to record the presence or absence of a phenomena by coding 

it “1” or “0”. Table 2 summarizes the data, source, measurement and its classification.  



 
 

26 
 

 

Variable Description Collection 

Source 

Variable 

Class 

Unit of Meas-

urement 

OMXSReturn Daily return of 

the OMXS in-

dex for oil and 

gas firms 

Reuters ®  

- Eikon™ fin-

ical database 

Dependent Percentage 

Clean Energy 

News 

News items 

containing the 

relevant key 

words 

Google 

News™ 

Independ-

ent 

Dummy Varia-

ble. “1” = occur-

rence and “0” = 

non-occurrence. 

BrentReturn Daily Return of 

the Brent Oil 

Price 

Energy Infor-

mation Ad-

ministration 

of the U.S. 

Dept. of En-

ergy 

Control Percentage 

LundinReturn Daily Retrurn 

of Lundin Pe-

troleum AB 

Reuters ®  

- Eikon™ fin-

ical database 

Dependent Percentage 

TethysReturn Daily return of 

Tethys AB 

Reuters ®  

- Eikon™ fin-

ical database 

Dependent Percentage 

USDSEKRe-

turn 

Daily return of 

the U.S. dollar 

to SEK ex-

change rate 

Reuters ®  

- Eikon™ fin-

ical database 

Dependent Percentage 

 

Tab. 2 – Summary of Variables 
 

4.3.1 The dependent variables 
 

The authors wanted to analyse the impact of Clean Energy News on the volatility of oil and 

gas stocks listed on the Swedish stock market. The initial proposal was to analyse selected 

companies registered on the NASDAQ Nordic Stockholm registered oil and gas sector compa-

nies. After some consideration of unsystematic risk that could have an effect of the study, the 

OMX Stockholm Oil and Gas Index for which all the index data necessary was available and 

diversification reduced unsystematic risk. The index incorporates 6 Stockholm Exchange reg-

istered oil and gas firms: Africa Oil Corp; BlackPearl Resources Inc; EnQuest Plc; Eolus Vind 

AB; Lundin Petroleum; Tethys Oil AB. A limitation posed by this is that 3 of the companies 

are not based in Sweden and therefore may not be a good representative of the Swedish oil and 

gas stock market. It was therefore decided to use a combination of both the index and the indi-

vidual companies. The closing daily prices were collected from the Reuters ® - Eikon™ finan-

cial database. The aim of the research requires volatility measurement. It was therefore neces-

sary to compute the daily returns for selected dependent variables (stocks and the index). For-

mula 4 is used to do so. 
 
 

𝐷𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡 𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒 =
𝑃𝑟𝑖𝑐𝑒 𝑛 − 𝑃𝑟𝑖𝑐𝑒 𝑛−1

𝑃𝑟𝑖𝑐𝑒 𝑛−1
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               OR 

𝐷𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡 𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒 = 𝐿𝑛(
𝑃𝑟𝑖𝑐𝑒 𝑛

𝑃𝑟𝑖𝑐𝑒 𝑛−1
) 

 
Form. 4 - Daily return formula 

 

4.3.2 News Items  
 

The researchers are trying to assess the impact of news items on the dependent variables. The 

news items are those that come from credible sources and that are identified as positive toward 

renewable energy and environmental conservation. Byström (2014) has used a method of news 

item collection in which relevant key words have been identified by the researcher in both 

English and Chinese in his study of the volatility of the Chinese Stock Market. These news 

items have then been searched for a required time frame using the Goole News™ aggregator. 

This method has been adopted for this research. The keywords that are relevant to the energy 

sustainability trend in Sweden have been identified in both English and Swedish. The Authors 

read the search results and only recorded the news items relevant to the theme of our study. 

The researchers used the dummy variable technique to capture the effect of news on any given 

day in the timeframe. A “0” was coded indicating no presence of the news item and “1” was 

coded for the presence. Table 3 illustrates this process and the presence of a news item (marked 

in red). The following key search terms have been identified by the researchers as relevant: 

 

English: “Sweden” and (“green energy” or “fossil free” or “sustainability” or “climate 

change” or “fossil fuel” or “CO2 emissions”) 

 

Swedish: “Sverige” and (“grön energi” or “fossilfri” or “hållbarhet” or “klimatförändring” 

or “bränsle” or “koldioxidutsläpp”) 

 

 

 
 

Tab. 3 – Sample data  
 
 

4.3.3 Brent Oil Price Returns (Daily) 
 

The basis for using oil prices as a control variable is that it affects the prices of oil stocks and 

consequently the returns of the stocks. Al-Mudhaf and Goodwin (1993) concluded in their 

study of the returns of 29 oil stocks listed on the New York Stock Exchange that the ex post 

returns of oil firms are positively affected by oil price shocks. Huang et al. (1996) concluded 

that oil stock index returns are strongly correlated with the current and past oil futures returns. 

Sardosky (2001) in his study of the stock prices of the Canadian oil and gas industry also con-

cluded that exchange rates, crude oil prices and interest rates have significant effects on stock 

price returns. Shaharudin et al. (2009) looked at the relationship between oil prices and the 
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stocks of oil firms in the US, India, and UK and the results showed that a significant short run 

and long run relationship exist between oil price and the oil stocks including the effect of other 

variables such as interest rate and the stock index”. The results further showed that oil price 

volatility has a persistent effect on the volatility of the stocks of the oil firms in all the three 

countries that the study covered. It is therefore necessary to eliminate the effect of the oil price 

in order to get a clearer understanding of news impact on the OMXS Oil and Gas index vola-

tility.  
 

4.4 Data Collection 
 

The collection of data could have been obtained from several sources. The authors could have 

retrieved the data on the stock prices from the NASDAQ stock exchange and the US Dollar-

Swedish Krona exchange rate from the Riksbank, the Central Bank of Sweden. However, we 

opted to use the Thomson Reuters financial database, Eikon ™, to retrieve the stock prices and 

exchange rates to promote consistency. The oil prices were retrieved from the Energy Infor-

mation Administration of the U.S. Department of Energy with the benchmark European Brent 

crude as the oil price. This method of data collection ensured consistency and proved to be 

quicker since Thompson Reuters is accessible from the Umeå University library. The collection 

of news relating to clean energy development in Sweden for the period under review was re-

trieved from the news aggregator, Google News ™, by the input of relevant search terms as 

used by Byström (2014).  
 

4.5.1 Data selection Criteria 
 

The data retrieved from the Thomson Reuters financial database, Eikon ™ was based on a 

selection criterion that ensured that it was suitable for the research. The selection criteria are: 
 

• All the data must come from oil and gas companies listed on the Nasdaq Stockholm 

Exchange 
• The companies must be operating within the upstream sector of the oil and gas sector 
• Data relating to non-trading days such as weekends and public holidays were ignored 

because volatilities tend to be higher on trading days than non-trading days. 

• The time horizon is from 2006 until 2017, companies without data for all the years 

covered in the time horizon were rejected. 
 
 

4.5.2 Data Analysis 
 

Raw data collected need to be analysed using statistical analysis tools. The authors adopted the 

STATA software since it is one of the statistical tools used for analysing data in the social 

sciences. The authors used YouTube and other knowledge sources as a means to learn more 

about this software. The data was imported to STATA and a regression analysis was run. This 

analysis presents the main features of the data in a summarised form. Regression analysis helps 

determine the relationship between variables (Scarbrough& Tanenbaum, 1998, pp. 29) and 

would be useful in ascertaining the relationship between the dependent and independent vari-

ables in this thesis.  The regression analysis will aid the authors in our estimations of the quan-

titative effect of variables and test the statistical significance of the relationships. 
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4.5 The Regression Model 
 

Regression is a popular statistical technique in social sciences. Researchers can use a multiple 

regression model to determine the relationship between a dependent variable and several inde-

pendent variables in their quest to offer an explanation for a social event (Scarbrough & Tanen-

baum, 1998, p. 29). It also aids researchers in making predictions on information retrieved from 

multiple sources (Hutcheson & Sofroniou, 1999, pp. 71).  
The authors of this thesis would adopt the generalized autoregressive conditional heterosce-

dastic (GARCH 1, 1) model as a standard regression model since we are interested in estimat-

ing whether the volatility of the OMXS Oil and Gas index is affected by clean energy related 

news. The GARCH (1, 1) model has been used in several studies to estimate how volatility of 

stocks are affected by news information. Engle and Ng (1993) in their paper Measuring and 

Testing the Impact of news on Volatility compared the GARCH (1, 1) model with five (5) other 

volatility models and the results showed that the GARCH (1, 1) was useful for accessing the 

asymmetry in the impact of news on volatility. Gazda and Výrost  (2003) in their paper Appli-

cation of GARCH models in Forecasting the Volatility of the Slovak Share Index (SAX) used 

the GARCH (1, 1) as part of the three (3) models applied and concluded that the variability of 

the conditional variance can be estimated using all the models tested. The GARCH (1, 1) model 

was also used in the study of Ahmed and Suliman (2011) in modelling the stock market vola-

tility in Sudan and the results explained that volatility was persistent in the stock index. 

 

GARCH is useful in modelling time series with time varying volatility for particularly heavy 

tailed distributed data sets such as financial data (Huang et al., 2008). The GARCH (1, 1) model 

was first developed by Engle (1982) in a simplified form and later generalised by Bollerslev 

(1986). The model was widely used as a means of estimating the changing volatility of financial 

investments in time series working on the assumption that the random component of the model 

shows changes in volatility. (Gazda & Výrost, 2003).  

In estimating the parameters in GARCH, there are a host of methods available but the Gaussian 

maximum-likelihood estimator (GMLE) is the most widely used in practice. The GMLE hy-

pothetically assume the distribution to be Gaussian. (Huang et al., 2008) 

 

In GARCH (1, 1), σ2n (variance at time n) is estimated from a long-run average variance rate, 

VL, as well as from σn−1 (standard deviation of previous day) and un−1 (residual return of 

previous day). Formula 5 illustrates the equation for GARCH (1, 1) as: 

 

 

          𝜎𝑛
2 =  𝛾𝑉𝐿 + 𝛼𝑢𝑛−1

2 + 𝛽𝜎𝑛−1
2   

 

Form 5. – Simple GARCH 1.1 Model 
 

    Where:  γ = the weight assigned to VL 

                  α = the weight assigned to 𝑢𝑛−1
2  

                 𝑢𝑛−1
2 = the previous day squared residual return of the asset  

                 𝜎𝑛−1
2 = squared conditional variance of previous day 

                  β = the weight assigned to 𝜎𝑛−1
2  

                 𝜎𝑛
2 =  Conditional variance at time n because it is a period ahead variance  

                           estimated based on past information. 

                  γ + α + β = 1  
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However, α + β< 1, otherwise the weight assigned to the long variance (γ) would be negative. 

α + β, which measures the persistence of volatility for a given stock has been shown by many 

studies to be very close to 1, indicating high persistence of volatility.  

Introducing ω = γVL, the GARCH (1, 1) model can also be written as  

 

          𝜎𝑛
2 =  ω + 𝛼𝑢𝑛−1

2 + 𝛽𝜎𝑛−1
2  , implying ω = γVL 

 

Form 6. – GARCH 1.1 Alternative 
 

  However, since γ + α + β = 1, then it follows that γ = 1- α – β, implying  

VL = ω / (1- α – β) 

Where: ω = constant (k) term and refers to volatility news from the previous day which is 

measured as a lag of the squared residuals from the mean. 
 

For GARCH (1, 1), the constraints (α ≥ 0) and (β ≥ 0) are required to ensure that (𝜎𝑛
2) is strictly 

positive. In estimating the parameters, (γ, α, and β) from historical data, we adopt the maximum 

likelihood method. This method involves choosing values for the parameters that maximize the 

likelihood of the data occurring. 
 

GARCH (1.1) has been adopted by the researchers for the purpose of this study. From the 

discussion of the variables and the regression model the following conceptual framework has 

been formed which captures the final regression model in Formula 7. The volatility (𝜎𝑡
2) of the 

dependent variables is explained by the previous day’s squared return (𝑅𝑒𝑡𝑢𝑟𝑛𝑡−1
2  ) and previ-

ous day’s variance (𝜎𝑡−1
2 ) as well as the control variable - return of the Brent oil price and the 

independent dummy variable – clean energy news items.   

 
𝜎𝑛

2 =  𝛽0 + 𝛽1𝑅𝑒𝑡𝑢𝑟𝑛𝑛−1
2 + 𝛽2𝜎𝑛−1

2 + 𝛽3𝑅𝑒𝑡𝑢𝑟𝑛𝐵𝑟𝑒𝑛𝑡 + 𝛽4𝐶𝑙𝑒𝑎𝑛𝐸𝑛𝑒𝑟𝑔𝑦𝑁ews 

 

Form. 7 – The developed regression model  
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Chapter 5 – Regression Results 
 

This Chapter presents the findings of the empirical study and concludes on the results of the 

GARCH (1, 1) model used in the regression. As the chosen time horizon is quite long so are 

the number of daily observations. Therefore, the researchers believe that a 95% confidence 

level in the findings would be most suitable for this research. This in terms means that an alpha 

value of (𝛼) of 0.05 was chosen as the basis to accept or reject the hypotheses.  

 

The chapter on practical methodology has outlined the variables whose affect is studied as well 

as the explanatory and controlling variables. The collection method, selection criteria and the 

long-time horizon relevant and acceptable to this longitudinal study have been all discussed. 

The regression model developed as part of the practical methodology has been run with 

STATA ® software for the five dependent variables – volatilities of OMX Oil and Gas Index, 

Lundin Petroleum AB, Tethys Oil AB and the USDSEK exchange rate. The regression results 

from the model are shown below.  
 

5.1.1 Regression 1: OMXS Oil and Gas Index 
 

 
Tab. 4 – OMXSOILGAS Regression  

 

Table 4 shows the regression output from STATA® when substituting the daily return of the 

OMX Oil and Gas index. The main focus for the purpose of this research is under the subhead-

ing heteroscedasticity (HET). Here the statistical parameters for BrentReturn and CleanEner-

gyNews are clearly visible.  

 

BrentReturn, which represents the daily return of the Brent Oil price, appears to have a p-value 

(𝑃 > |𝑧|) of 0 indicating perfect significance and a coefficient of 50.32 indicating strong posi-

tive relationship. This indicates that the daily volatility of the index is greater with greater 

changes in the Brent Oil return. This is very much expected as oil prices is one of the biggest 

determinants of oil company performance.  

 

The sustainability related news items are the main focus of this research and are denoted by the 

label - “CleanEnergyNews”. The regression output gives this variable a p-value of 0.08. Under 

the researchers' criteria (𝛼 of 0.05) the result is not significant enough and indicates an 8% risk 

that the coefficient result is due to error. As mentioned in Chapter 4 - the OMXS Oil and Gas 
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index contained 3 international oil companies that happen to be registered on the Stockholm 

Exchange. The authors previously believed that this could affect the results. A coefficient of -

0.4020 is observed indicating a negative relationship between the news item variable and the 

OMX Oil and Gas index volatility. 
 

5.1.1 Regression 2: Lundin Petroleum AB 
 

 
Tab. 5 – Lundin regression 

 

Lundin Petroleum AB is the biggest oil and gas sector company in Sweden by market capital-

ization. It is therefore relevant to analyze renewable energy news item effects on its stock vol-

atility for the purpose of this study. After running the GARCH (1, 1) model with the volatility 

of Lundin stock explanatory by Brent oil price and news items, the researchers have found a p-

value of 0 for Brent return with a strong positive coefficient of 51.3 and a p-value of 0.02 for 

news items with a slight negative coefficient of -0.284 shown in Table 5. 

 

Both the explanatory and the control variables are significant at 𝛼 of 0.05 indicating strong 

confidence in the results. As in the previous regression, the strong relationship between the 

dependent and the control variables is observed. Again, this result is expected as oil prices 

would have a direct effect on the stocks of oil companies. As for the independent variable the 

coefficient indicates that there is a slight negative relationship between renewable energy news 

items and the daily volatility of Lundin stock. In simple terms, the volatility is slightly lower 

on the days when renewable news items are present.  This relationship was not expected by the 

researchers, they rather assumed the importance of the environmental issues in performance of 

oil companies. The result seems to show that there is no big effect of the news items on the 

stocks of Lundin. 
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5.1.3 Regression 3: Tethys AB 
 

 
Tab. 6 – Tethys Regression 

 

Tethys volatility was incorporated in the same regression analysis as the OMX Oil & Gas and 

Lundin Petroleum AB shown in Table 6. Again, a similar result is observed for both the inde-

pendent and the control variables. Both of the variables are significant at 5% confidence level.  

A strong positive relationship between the daily return of Brent and Tethys stock is observed 

at a coefficient of 41.16. A slightly negative relationship between the news variable and the 

stock volatility with a coefficient of -1.684. 
 

5.1.4 Regression 4: USD-SEK exchange rate 

Tab. 7 – USDSEK Regression 

 

The researchers have also modelled a test for independence of Sweden from the oil sector 

shown in Table 7. Both variables appeared to be significant at the 5% confidence level. A 

strong positive relationship between the volatility of the exchange rate and the Brent return is 

observed at a coefficient level of 45.1. A slight negative relationship with the news items is 

observed at a coefficient level of -0.6. 
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Chapter 6 - Analysis and Discussion 
 

6.1 Hypothesis 1: There is a positive relationship between clean energy news and daily vola-

tility of the OMXS Oil & Gas, Lundin Petroleum AB and Tethys Oil AB for the period 2006 to 

2017.  

 
The hypothesis incorporates the oil company stock and index price in addressing the problem 

– do sustainability related news items affect the Swedish stock market for oil and gas producers. 

After running the GARCH (1, 1) with the volatilities of OMXS Oil and Gas index, Lundin 

Petroleum AB and Tethys Oil AB, the researchers have acquired sufficient results to address 

the hypotheses set out. The daily return of oil provided a form of smoothing by eliminating the 

volatility effect of oil prices and controlling the dependent variable.  For all three cases a neg-

ative relationship has been observed between the renewable energy news items and the vola-

tility of the representation of the Swedish stock market for oil and gas companies. This is how-

ever limited due to the OMXSOilGasReturn variable not being statistically significant at a p-

value of 0.08. The relationship between the variables is slightly negative. This implies that on 

the days in the time horizon 2006 – 2017, relevant news items have actually caused lower 

volatilities.  
 

It is however not surprising, because the last two decades have witnessed a growing trend where 

most investor-owned oil and gas firms have prioritized their efforts towards doing business in 

a more sustainable and social responsible manner aimed at promoting their long term best in-

terest. In doing this, most oil and gas firms now dedicate substantial time and energy to stake-

holder engagement as a key risk management tool. According to Spence (2010), the approaches 

of larger oil firms such as Royal Dutch Shell, ExxonMobil, and Chevron Texaco towards stake-

holder engagement in recent years have been more transparent, cooperative and systematic than 

before. 

 

Johnson, Whittington and Scholes (2014, p. 122-124) discuss a relevant issue of stakeholder 

theory in business strategies. They recognize four social responsibility stances in corporate 

strategy – Laissez-faire; Enlightened self-interest; forum for stakeholder interaction and shaper 

of society. Enlightened self-interest implies that there is a “long term” potential to benefit the 

shareholder by maintaining good relationship with other stakeholders. This could possibly pro-

vide an explanation to the results achieved in this research. It could be that volatilities are not 

affected to a great extent due to the oil sector being able to perceive itself as environmentally 

friendly in their actions and the sustainability reports. It is possible that oil companies recognize 

the drive towards renewable energy and adjust their strategies accordingly.     

 

Another possible explanation for this could stem from the fact that oil and gas firms are already 

aware that they are into a bad/dirty business and hence make significant investment towards 

sustainability. It is possible that investors get to reward them whenever news relating to sus-

tainability/ clean energy is announced. It has also been reported in the past that oil and gas 

firms also tend to fund the activities of climate denial think tanks to advance their business 

interests. In 2015, it was reported by the Inside Climate News and the Los Angeles Times that 

Exxon Mobil as far back as 1970s understood more about climate change but they deliberately 

misled the public by relating less information about the issue. Exxon is believed to have em-

barked on various steps including the creation of the Global climate Coalition in 1989 to ques-

tion the scientific basis for climate change concerns, lobbying the U.S., China and India not to 

sign the 1998 international treaty on climate change often referred to as the Kyoto Protocol, 

spent $30 million on climate denial think tanks, and sponsored a network of some 40 advocacy 
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organizations that raised doubts about the scientific basis carbon dioxide causes global warm-

ing with a sum of $16 million between 1998 and 2005. 

 

The researchers have rejected their results as the empirical results point to the otherwise and 

thus the hypothesis that “There is a positive relationship between clean energy news and daily 

volatility of the OMXS Oil & Gas, Lundin Petroleum AB and Tethys Oil AB” rejected.  
 

6.2 Hypothesis 2: There is a weak positive relationship between the volatility of the US Dollar-

Swedish Krona exchange rate and oil price variability for the period 2006-2017. 

 

By analyzing the results of the GARCH (1, 1) model, it can be observed that the volatility of 

the US Dollar-Swedish Krona exchange rate is affected by the volatility of oil prices. There is 

a strong positive relationship between the volatility of the exchange rate and the Brent return. 

The result is consistent with previous studies that established evidences linking the US Dollar 

to oil price (Grisse, 2010; Gilmer, 2011; Yan, 2012 & Obadi, 2012).  

This seems interesting given the fact that Sweden is making stringent effort to transit to a fossil 

free economy and hence their dependence on oil has reduced in the last few years. The results 

however suggest that the economy is still linked to oil and gas and hence variability of oil prices 

affect the US Dollar-Swedish Krona exchange rate. 

 

Finally, the Hypothesis 2, which, states that there a weak relationship between the volatility of 

the US Dollar-Swedish Krona exchange rate and oil price variability, is rejected given the fact 

that the empirical results point to a much stronger positive relationship between the two. 
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Chapter 7 – Conclusions 
 

In this final chapter we would start with our general conclusion based on our findings, which 

is connected with the main purpose of this work and its research questions. We would then 

follow up with the theoretical and practical contributions of our work. Finally, we would high-

light the quality criteria and make suggestions for further research in the field based on our 

limitations. 
  

7.1.1 Introduction 
 

This thesis has examined the link between clean energy news and the volatility of oil and gas 

stocks in Sweden. The main purpose of this thesis was to evaluate the investment attractiveness 

of oil and gas stocks (registered on Nasdaq Stockholm) in face of the increasing campaigns for 

the adoption of clean energy and it should help in the formulation of relevant policy implica-

tions on the campaign for a cleaner environment. The research question addressed in this thesis 

is:    
 

 “What effect, if any, does news promoting clean energy in Sweden have on the stock volatility 

of Swedish oil and gas firms?”    

                       
 The research question is premised on the attractiveness of oil and gas stocks relative to clean 

energy news and how investors react or respond to such news. This highlight if the investors’ 

choice of investment decisions is affected by the ongoing clean energy campaign/initiatives in 

Sweden. 

 

7.1.2 Answer to the research question  

“What effect, if any, does news promoting clean energy in Sweden have on the stock volatility 

of Swedish oil and gas firms?”    

  

To address this question, the authors needed to study whether the volatility of oil and gas stocks 

are affected by the arrival of clean energy related news by performing an empirical analysis of 

the relation between variables. The empirical results suggest that the volatility of oil and gas 

stocks decline whenever news of clean energy is introduced, implying volatility is negatively 

affected by clean energy news. To this end, it seems to suggest oil and gas stocks are better off 

whenever sustainability news is introduced. The results of our study disclosed by the regres-

sions performed using the GARCH (1,1) model is weak and do not provide a strong basis to 

assess the attractiveness of the oil and gas stocks in Sweden. However, this non-significance 

might result from the factors explained in our limitation section, such as our data, a limited 

sample and/or a lack of variables and the mode of gathering the clean energy news. The Nasdaq 

OMXS Oil and Gas Index is made up of only six companies including three non-Swedish firms 

and there was no available data on clean energy firms for the time period covered in this thesis. 

The choice of setting therefore appears to reduce our sample size could be a constraint for our 

analysis and an explanation for the results of our empirical test.  

  

The volatility of a given stock can be affected by behaviour of investors and how their invest-

ment decisions are made. The theories that dealt with market efficiency, behavioural finance, 

investment process and responsible investing pointed out that individual investors decisions 

are subject to biases and feelings. The rational investor makes decisions based his/her view on 

market efficiency and the risk-return characteristic of an asset. It is very likely to exclude eth-

ical considerations in the decision-making process and gauging from the volatility effect on oil 
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and gas stocks, it can be concluded that environmental considerations may not have future 

prominently among Swedish investors.  

 

Additionally, the study looked beyond just answering the research question. The hypothesis 2 

formed is designed to reflect on the macroeconomic influence of oil on Sweden. As previously 

mentioned in the theoretical framework, the Swedish government has previously proposed to 

gain complete independence from this resource back in 2005. The second hypothesis which 

states “There is a weak positive relationship between the volatility of the US Dollar-Swedish 

Krona exchange rate and oil price variability for the period 2006-2017”, provides additional 

findings that to our belief contributes to and complements our study. Knowing that the price of 

oil is directly tied to the USD, through the results it can be shown that such a relationship 

actually exists and has an influence on the Swedish economy and the stock market.  

  

In conclusion, we have fulfilled our main purpose which was to investigate how the volatility 

of oil and gas stocks are affected by clean energy related news in Sweden. But our results 

cannot form a firm basis to comment on the attractiveness of oil and gas stocks relative to the 

introduction of clean energy related news. In this regard we cannot conclusively point out how 

clean energy news affect the volatility of oil and gas stocks. 

 

7.2 Contribution Made 

 

The results affirmed that indeed the market efficient hypothesis is affected by the behavioral 

biases of investors. Various knowledge areas have been successfully combined to fill the 

knowledge gaps both in the theoretical and the practical perspective. The researchers have con-

tributed by addressing sustainability in Sweden from a financial perspective. The research find-

ings indicate that sustainability issues may not play as much of significant role in the stock 

performance of oil companies even in Sweden where dependence on crude oil is relatively low 

in comparison to other industrialized countries. The also indicate that Sweden is not independ-

ent of oil as indicated by the relationship with the Swedish Krown.  

 

There are more significant phenomena that the efficient market hypothesis incorporates in to 

the price of oil company stocks such as earnings announcements, mergers and acquisitions, 

new investments or major headline news items. Over all the researchers believe that their work 

is valuable and relevant to previous studies in the areas of market efficiency, risk/return and 

energy sustainability in Sweden and new knowledge in the relevant theories has been added.   

 

7.3 Practical Contribution 
 

The main objective of most climate change activists is to portray the fossil fuel industry as a 

dirty industry. The focus of their arguments is grounded on moral or ethical considerations and 

aims at encouraging investors to divest from the industry and reinvest in climate friendly in-

dustries such as renewable energy. The activists believe this would put financial constraints on 

the ability of the industry players to extract oil reserves which is one of the main basis for 

valuing the financial strength of companies operating within the industry (Ayling & Gunning-

ham, 2015; Grady-Benson & Sarathy, 2015; McKechnie & Ractliffe, 2015). 

 

However, critics have always argued about the cost and risk of such divestment to investors 

with the claim that risk and return would be adversely affected. In most instances, critics have 

pointed to the fact that this approach would have little or no impact on the industry (Hopke & 

Hestres, 2017). The activisms of climate change campaigners have also received criticism from 

ideological conservatives, notably, the National Association of Scholars (NAS), accusing the 
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former of misrepresenting the impact of its activities on climate change (National Association 

of Scholars, n.d.). 

 

To make any significant impact going forward, we propose that activists move from the current 

hostile approach to a more collaborative approach in which shareholders of oil and gas com-

panies should be persuaded to embark on shareholder advocacy and engagement with the com-

panies to encourage them to stop further exploratory investment and/or modify their business 

models towards investing in lower-carbon and renewable energy. Shareholders are likely to 

benefit from increased distribution of dividends arising from future profits mainly resulting 

from the reduction in exploration costs. This approach would tend to be more effective than 

the current approach which dwells on shareholders selling their shares because the selling 

would only transfer ownership to other investors who do not care about climate change as 

argued by Domonell (2013). This would only deny the original shareholder of any voice to 

drive change within the company, a development that would impede the advancement of cli-

mate action (Devinney, 2015). 

  

7.4 Quality Criteria 

 

This research presented several different results as illustrated in the empirical findings and the 

analysis and discussions chapters. This can help investors, government, oil and gas firms, cli-

mate campaigners, students, and other interested stakeholders to understand the relationship 

between the volatility of oil and gas stocks and clean energy news to determine how oil and 

gas stocks perform in the light of clean energy initiatives and campaigns. This would be a good 

basis to formulate policies on climate change as well as adopt new approaches to dealing with 

fossil fuels firms. 
  

 It can be stated that this study has fulfilled its reliability criteria because the same results can 

be obtained by repeating the same study with the same raw data and the same mathematical 

model. Transparency is maintained since every output and data sheet is saved to be submitted 

if needed.  

The research adheres to the reliability criteria and the authors affirm that the same results can 

be obtained by repeating the same study with the same raw data using the same volatility model 

and statistical tool. The authors again fulfil the transparency test and have kept record of the 

raw data and empirical results and would be ready to release it if the need be.  
 

The validity of the study is grounded on the logic of the results and analysis and was regarded 

by the authors as one of the main course of actions of this thesis. The empirical analysis focused 

on answering the research questions and the results are a reflection of the sample population 

analyzed as well as the time period. This implies that the same results cannot be obtained when 

a different sample data, time horizon, industry and geographical location is studied.  
 

Finally, the results can be useful for investors and other stakeholders within the environment 

and climate change arena. However, the results should not be considered as an absolute truth 

for future likelihood but rather as a way to evaluate how clean energy news affect the volatility 

of oil and gas stocks. 
 

7.5 Limitations to Research 
 

A major limitation faced by the researchers was our inability to analyse how the volatility of 

clean energy stocks is affected by sustainability or clean energy related news. A search on 
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Thompson Reuters ® - Eikon™ revealed that there are seven clean energy companies listed in 

Sweden. However, there was not sufficient data on the stock prices. Indeed, five of the compa-

nies were listed on the stock exchange within the last four years and one listed within the last 

six years and hence fall outside our time horizon. The only company to have met the time 

horizon requirement also had lot of gaps in the prices retrieved from Reuters ® - Eikon™.  In 

line with the data selection criteria indicated in chapter 4, companies without data for all the 

years covered in the time horizon were rejected. This we believe reduced our sample size. 

  

Another limitation was geographical setbacks. The researchers’ choice of Sweden had an in-

herent effect on the volume of clean energy news as well as the number of companies consid-

ered in the thesis. The Nasdaq OMXS Oil and Gas Index is made up of only six companies 

including three non-Swedish firms. The choice of setting therefore appears to reduce our sam-

ple size. 
 

Again, in answering the sub-question "is individual investors’ choice of investment decisions 

affected by the ongoing clean energy campaign/initiatives in Sweden", the authors relied solely 

on the empirical results highlighting the volatility of the oil and gas stocks. However, in the 

absence of time constraints, it would have been proper to also interview some Swedish Inves-

tors to gauge their views on oil and gas stocks as well as responsible investing.  

 

Finally, the use of Google News™ in the gathering of clean energy related news had an inherent 

risk of possibly selecting news from unpopular sources. The authors had wanted to use the 

Reuters ® - Eikon™ financial database to retrieve the news items but unfortunately it only 

showed news coverage of the last one year and hence we had to abandon this option because 

of the longitudinal nature of our study. Also, clean energy news recorded within the last five 

years outweighed the volume recorded between 2006 and 2010. This was expected because 

issues of sustainability have received the greater attention in recent years than before. 

  

7.6 Recommendations for further research   
 

As in the case of every other research, the findings and conclusions give room for further in-

terrogations. This research is not different and thus present the opportunity for further exami-

nation resulting from the limitations of the study. 
 

Firstly, since behavioral biases do exist among investors in the stock market, it would be inter-

esting to go beyond relying solely on the empirical results from quantitative analysis when 

gauging investor response. In this regard, future research could focus on extending the analysis 

to cover qualitative results by way of interviewing investors so as to understand their behaviour 

towards clean energy and responsible investing as a whole. In doing so, the authors can opt for 

the use of in-depth and focus group interviews as a good measure of opinions, feelings, and 

attitudes (Collis & Hussey, 2014, pp. 133-144). This can include evaluating the impact of div-

idends, transaction costs, and behavioral biases on the investors and their investment perfor-

mance over different time period.  Jain (2014) in his paper Divestment of fossil fuel equities, 

its financial implications, and alternative asset allocation strategy tried the option interviewing 

investors but the online survey responses were limited, recording just 38 investors. 
 

Secondly, this study can be done by extending the geographical scope to cover other settings 

like the entire Eurozone and the U.S. This would help cover more clean energy news as well 

as more oil and gas and clean energy companies and could lead to significant results concerning 
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the impact of the clean energy news on the volatility of oil and gas stocks. However, to conduct 

this kind of study, a longer time period should be considered. 
  

Thirdly, to effectively measure the investor response to clean energy related news, it would be 

beneficial for future research to extend the scope of this study to cover the the risk-return anal-

ysis of investment portfolios composed of non-oil and gas stocks and those of fossil fuels stocks 

with an emphasis on their environmental friendliness.  This would help address the apprehen-

sion of some investors that divesting from fossil fuels stocks would decrease their returns and 

at the same time increase their risk exposure. One other way to do this would be to assess the 

variation in the risk and return characteristics of oil and gas-equity index and other non-oil and 

gas equity indices.  
  

Finally, as stated in the limitation paragraph, a similar study should look at the possibility of 

extending the analysis to include clean energy companies so as to compare how the volatility 

of its stocks are affected by clean energy news as well as provide a platform to make compar-

ison with the effect on oil and gas stocks.  
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