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Sammanfattning 
 

Bakgrund:  

Olja är den dominerande källan till energi idag och oljan står för mer än 40 procent av den 
totala energikonsumtionen i världen. Detta tillsammans med det faktum att aktier i 
oljeföretag har stigit kraftigt på börser runt om i världen gör olja till ett väldigt intressant 
ämne att skriva om. För att skaffa kunskap i hur man värderar oljeföretag kommer 
författarna av denna uppsats samla information från teori på ämnet och genom ett 
frågeformulär. Genom att applicera insamlad information på tre företag noterade på 
Stockholmsbörsen hoppas författarna att kunna nå en objektiv bild av hur man värderar 
oljeföretag. 

Syfte:  

Att undersöka hur aktier värderas i oljeindustrin och vilka specifika nyckeltal och metoder 
som används vid värderingen av aktier i prospekterings- och produktionsbolag. 

Metod:  

Genom att använda en kvalitativt tillvägagångssätt för uppsatsen hoppas författarna kunna 
undersöka hur värdering av oljeföretag fungerar och vilka nyckeltal och metoder som ska 
användas. Författarna kommer att att i huvudsak använda sig av en deskriptiv studie. Detta 
anses lägligt för uppsatsen eftersom författarna kommer att beskriva hur nyckeltal och 
formler fungerar samtidigt som de kommer att utgå från tidigare forskning inom ämnet och 
därifrån visa på om teorin och de inkomna svaren verkligen fungerar.  

Slutsats: 

Den mest rekommenderade värderingsmetoden är nuvärdesanalys. Hotelling 
Valuation Principle är form av nuvärdesanalys som riktar sig till oljeföretag och är lite 
mindre komplicerad än vanlig nuvärdesanalys. Förutom nuvärdesanalys används även 
relativa mått och nyckeltal. De specifika mått som används inom oljeindustrin och 
prospekterings- och produktionsbolag är EV/DACF, ROACE, R/P, 
produktionskostnad, kostnad per styck, skattesats, och återfyllnad av reserver. 
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Abstract 
Background:  

Oil is the most dominating source of energy of today, it constitutes for more than 40 per 
cent of the worlds total energy consumption. This together with the fact that stock in oil 
companies has soared on the stock exchanges around the world makes oil a very interesting 
topic to write within. In order to gain knowledge in how to value oil companies, the 
authors will collect information from theory and through a questionnaire. By applying the 
information gathered to three companies listed on the Stockholm Stock Exchange the 
authors will reach an objective picture of valuation of oil companies. 

Purpose:  

To investigate how shares of stock are valuated in the oil exploring and producing industry, 
and what specific measures and metrics that are used in the valuation of stocks in 
Exploring and Producing (E&P) companies. 

Method:  

By using a qualitative approach for this thesis, the authors will investigate how the 
valuation of oil companies works and what measures that should be applied. The authors 
will use a part descriptive and part explorative study. This will fit the thesis as the authors 
will describe how the measures and metrics work and start from previous research on the 
topic and go from there to show if that theory and the empirical findings really works. 

Conclusion: 

The most recommended valuation method is net present value analysis. Hotelling 
Valuation Principle is a form of present value analysis for oil companies and is less 
complicated than a regular net present value analysis. Other than present value 
analysis, relative measures and ratios are used. Specific for the oil industry and 
exploring and producing companies are EV/DACF, ROACE, R/P, production cost, 
unit cost, tax rate and reserve replacement rate. 
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1 Introduction 
This chapter will present a background to the choice of topic of the thesis and will also present the research 
question in the form of a problem statement along with the purpose of the thesis. 

1.1 Background 
The world of today depends to a large extent on fossil fuels and other scarce resources.  
More specifically, 80 per cent of all energy used today is generated from fossil fuel (Agfors, 
2002). Out of those 80 per cent, oil account for 50 per cent, concluding that oil account for 
40 per cent of all energy used in the world (Agfors, 2002). Hence, oil is a very important 
source of energy and most countries throughout the world are dependent on it. The 
world’s oil reserve is therefore very important from a strategic and political perspective, 
and thus oil nations usually possess great power (www.nog.se, 2006).   

Oil and the supply of oil have a large impact on the economic growth of the world’s 
economy, as oil is used in many wealth generating sectors of society. The oil industry is 
unique as to the politics involved and other macro economic factors affecting the industry, 
and the influence oil has on the world economy is indisputable. This is illustrated by the 
fact that disturbances in the production of oil and high prices on crude oil will most likely 
slow down the growth rate of the world economy (Agfors, 2002).  

The supply of oil is since the 1960s controlled by OPEC who amounts for approximately 
40 per cent of the world production and about three quarters of the world’s oil reserve. By 
controlling the supply OPEC tries to keep the oil prices on a, for the cartel, desirable level 
(www.nog.se). Thus, the actions taken by OPEC will have a major impact on the oil price. 

 

 

Figure 1.1 Development of the oil price 

 

The price of oil has continuously grown since the beginning of year 2002 with 
approximately 260 per cent from around $20 a barrel to $72 a barrel in the end of April 
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2006 (OMX, 2006). Since April 2004, the price of oil has doubled in less than two years as 
shown in the chart above.  

The Swedish department of energy, Energimyndigheten, claims that the amount of oil that 
can be extracted will be enough not to restrict the use of oil for the coming 25 to 30 years 
(Energimyndigheten, 2006). On the contrary, some scholars have anticipated the world oil 
supply to have decreased to less than half of the original supply of oil, this theory is 
referred to as “Peak Oil”, and presents theories that the oil supply cannot reach the 
demand and therefore prices will continuously increase (Hubbert, 1956).   

 

Figure 1.2 The big rollover 

As the oil price has increased dramatically, so has the stock price of oil and other energy 
companies. Prices for certain stocks at the Stockholm Stock Exchange have risen with 
more than a 1000 per cent the past five years. Lundin Petroleum has gone from prices 
below 5 SEK in 2001 to a settlement price of 100 SEK in the end of April 2006 but with 
peaks over 120 SEK during the period of time since 2001 (OMX, 2006).     

The uncertainty regarding the future of oil and the recent upswing in shares of stock in oil 
companies makes the oil industry very interesting at the moment. What is particularly 
interesting about oil exploring and producing (E&P) companies though, is the fact that the 
oil reserves controlled by these companies constitute the vast majority of the company’s 
assets. Hence, one may conclude that the value of (E&P) companies will be dominated by 
the present value of current and future oil reserves. However, these future cash flows are 
quite hard for a layman to predict and valuate. Thus, the valuation of oil companies may 
appear quite complicated. It therefore becomes of interest to examine how to valuate oil 
companies, and shares of stock of oil companies. More distinctively, what valuation 
approaches are provided by the literature, and what metrics and measures are used by 
professional industry analysts? 

1.2 Problem Statement 
In the last couple of years the shares of stock in oil companies on the Stockholm Stock 
Exchange have sky rocketed, partly due to the increasing oil price. This has led to an 
increasing interest in oil companies from media and the general public.  
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What is of particular interest regarding oil exploring and producing (E&P) companies, 
from a valuation perspective, is the fact that their foremost important asset is the value of 
their current and future reserves. However, the public, and even analysts may lack the data 
necessary in order to perform such analyses properly (Osmundsen et al., 2005). Moreover, 
oil has another characteristic, touched upon earlier, that makes it very interesting - oil is a 
finite resource. This means that the world’s oil reserves will be depleted at one point in 
time, where some scholars argue it to be in a quite near future while others claim this 
problem not as urgent.       

There is a lot of conventional literature within the field of finance on how to perform 
valuation of companies and shares of stock of companies. However, there is not much 
written regarding oil and E&P companies in specific. Therefore a legitimate question 
becomes: 

• How should one go about when valuating E&P companies and shares of stock in E&P 
companies?  

In valuation, certain ratios and measures are used for valuating assets and companies within 
different industries. In order to reach the most appropriate figures, describing the company 
in a certain industry, certain ratios and measures are used to describe profitability and cash 
flows. The authors of this thesis will look into what specific measures that are emphasized 
when valuating E&P companies and how they work. By using examples of companies 
listed on the Stockholm Stock Exchange, the authors will show how the measures work 
practically.  

• What metrics and measures should be emphasized?  
 

As certain industries use specific measures and approaches to valuation, the authors of the 
thesis strive to distinguish the differences in valuation E&P companies from valuation of 
companies in other industries. 

• Are there any metrics and measures that are specific in the valuation of E&P companies and 
thus, are not used in the valuation of other industries?  

 

The authors of this thesis will compile a framework of how to go about valuating E&P 
companies, by investigating the relevant literature on the subject, and by asking analysts, 
economists and scholars, both domestic and international, on the matter. In addition, the 
authors will use parts of this framework in order to perform a basic comparison of three oil 
companies listed on the Stockholm Stock Exchange. This is done in order for the authors 
to obtain practical knowledge within the field of company valuation and a better 
understanding of the metrics and measures used as well as to facilitate for the reader in the 
understanding of the overall thesis.   

For the reader to fully understand and profit from reading the thesis the authors have 
incorporated general information about oil and the oil industry. This will provide the reader 
with useful background information and facilitate in the understanding of the complexity 
of the topic. 
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1.3 Purpose 
To investigate how shares of stock are valuated in the oil exploring and producing industry, 
and what specific measures and metrics that are used in the valuation of stocks in 
Exploring and Producing companies. 

1.4 Delimitations 
Due to the focus on Swedish oil companies, the number of respondents has been limited 
to Scandinavian people, thus making the sample of interviewees smaller.  

By looking on a corporate level and the price of stocks in oil companies, some of the 
market information will be left out which will further narrow the thesis down. This can be 
seen as a limitation of the thesis and thus, the conclusions can not be applied to other 
markets as every specific market might be different.  

The authors will apply those metrics and measures, to the three companies chosen to take a 
closer look at, that are possible to apply given the availability of the information needed 
and the authors limited knowledge within the area of valuation. 

1.5 Type of Study 
The authors of this thesis approached the topic in order to gain understanding in the area 
of valuation in general and the oil stocks in particular because of personal interest in the 
topic. In order to describe a certain topic with the research approach we have chosen, 
further presented in paragraph 3.1, a study that describes how valuation works, what 
measures that are used shown using practical examples is preferred. A descriptive study will 
work to the extent that the authors will describe how the measures work and how they can 
be applied. By combining the descriptive study with an explorative study, the authors will 
begin with previous research and see if and how it works within this context. By using such 
a combination, the authors will be able to answer the problem statements and fulfil the 
purpose of the thesis. Further explanation of this follows in paragraph 3.2.  

1.6 Choice of Literature 
In a thesis of this proportion, data from other sources have to assist the thoughts presented 
by the authors for support and as a base for the thesis. This data is collected through 
certain methods and is collected from various sources. For this thesis, the authors have 
collected theoretical material to base the frame of reference on from library resources at the 
library of the University of Jönköping, Sweden, and online resources provided by the 
earlier mentioned library and through business related newspapers. These sources are 
secondary sources as the data is drafted from books and articles with no communication 
with the author (Patel & Davidsson, 2003). In order to find the appropriate information for 
this thesis, Patel & Davidsson (2003) stress the importance of using search variables to find 
information. Search variables used for this thesis have been: 

• Valuation, Oil, Peak Oil, Financial Analysis, Resource Scarcity. 

1.7 Criticism to the sources 
As the authors of this thesis collected data for the thesis, they searched for data in library 
resources, in online resources as databases and in financial journals. In order to retrieve 
good data the authors reviewed the sources and tried to sort out the good information and 
leave out information that would not fit in this particular thesis and not in a scientific thesis 
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in general. Sorting out data is very subjective and by doing that, the authors can have 
missed out on interesting information that could have strengthened the thesis. The 
interview objects used in the empirical findings were selected because of their vast 
experience and knowledge on the topic. However, as the questionnaire is fairly broad and 
includes questions from more than one field, answers to some questions can be based on 
limited knowledge and experience in that particular field. 
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2 Frame of Reference 
This chapter will present the theoretical framework that will be the foundation for the thesis and basis for 
the analysis the authors will conduct.  

2.1 Introduction 

2.1.1 The history of oil 

The first oil deposits were found in China already in 300 A.C. when oil was used mainly in 
lamps. It was first when the Canadian physician and geologist James Young was able to 
make paraffin oil as the oil was truly commercialized. The development of the paraffin oil 
led to a massive prospect of oil sources (Campbell, 2002). 

The prosperity of mankind during the 20th century has been due to the discovery of the 
cheap source of energy known to us as oil (Campbell, 2002). The oil turned the wheels of 
the industry by providing the fuel for transport and trade, forming the raw materials for a 
host of products, and played a critical role in agriculture by fuelling the tractor and 
furnishing essential nutrients (Campbell, 2002). Furthermore, the population of the World 
increased six-fold in parallel with the oil production (Campbell, 2002). 

The importance of oil and its impact on the world economy may be illustrated by the two 
oil crises experienced in the 20th century.  

2.1.2 The Oil Crises of the 1970s 

Since World War II and until the beginning of the 1980s, all but one recession in the U.S. 
has been proceeded by a dramatic increase in the price of crude oil (Hamilton, 1983). As 
the U.S. economy have such a large influence on the world economy, it is interesting for 
the rest of the world to be aware of such a fact in order to be prepared for future 
recessions. As the price of crude oil has risen since the invasion of Iraq, that might be a 
sign of a upcoming recession. Looking at earlier price shocks on oil we can learn about this 
phenomenon.  

The 1973 Oil Crisis 

The OPEC cartel, which stands for Organization of the Petroleum Exporting Countries, 
was founded in 1960 with the purpose of preventing the price of oil on the world market 
to fall (Mancke, 1975). Although OPEC tried to prevent further falls, the price of oil 
continued to fall due to the supply exceeding the demand and this downward trend remain 
throughout the 1960s (Mancke, 1975). But from the beginning of the 1970s and until 1974, 
oil prices soared from prices in the $1.10-$1.20 range to about $10 because of two reasons. 
In late 1970, several oil producing countries threatened to deny access to their oil supplies 
to purchasers that did not agree to pay a higher prices (Mancke, 1975). The buyers soon 
capitulated to these demands which led to higher prices, the demands from the OPEC 
countries rose followed by new capitulations to the demands and the price kept rising until 
mid-1973 (Mancke, 1975). In late 1973, prices soared even higher as the Arab nations, led 
by Saudi Arabia, took on a partial embargo on oil sales, creating a shortage on oil in the 
world market (Mancke, 1975). 

The 1979 Oil Crisis 
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The second oil crisis of the 1970s occurred in 1979. According to Verleger Jr. (1979), this 
was due to Iranian oil supplies decreased from close to 6 Million barrels a day to a mere 
500,000 barrels a day. In the short run, this decrease in oil supply led to a shortage in diesel 
fuel and gasoline during the summer months, from May to July, and there was a threat that 
there would be a heating oil shortage as well (Verleger Jr., 1979). In the longer run, the 
consequences were higher prices on all products derived from oil.  

2.1.3 The Peak Oil  

The Peak Oil movement considers that the world oil production will reach its peak in the 
near future, and thus bring about radical change in the way of life of mankind (Campbell, 
2002). The theory of Peak Oil was presented in 1956 by Marion King Hubbert, American 
geophysicist in a paper for the American Petroleum Institute.  

 

Figure 2.1 Peak Oil 

The illustration above shows what a number of different actors in the oil market estimate 
for the future of oil. Most actors assume that the peak of oil will occur between 2020 and 
2030. The numbers show the number of million barrels of oil that are extracted every year.  

Hubbert’s model is simple, derived from a few assumptions that Hubbert make (Hubbert, 
1956; Maugeri, 2004). The first assumption Hubbert makes is that the geological structure 
of the earth is well known and that the earth has been thoroughly explored making 
discovery of previously unknown oil deposits highly improbable (Maugeri, 2004). Secondly, 
Hubbert assumes a normally distributed curve for the accumulated production which the 
accumulated production will decrease by the same rate that it increased with, forming a bell 
shaped normal distribution curve (Maugeri, 2004). 

Starting from zero production, the production will grow continuously until it peaks where 
half of the recoverable resources have been extracted at what is called midpoint depletion 
(Magueri, 2004). As mentioned above, production irreversibly declines at the same rate at 
which it grew. The area below the normally distributed curve shows the accumulated 
production of an oil deposit or what is called the ultimate recoverable resources, URR, it holds 
and the assumed life span of the deposit (Magueri, 2004).  
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Furthermore, Agfors (2002) argues that the world demand for oil will increase with the 
future growth. To meet the increase in demand there must be an increase in the oil 
production of the Middle East oil nations.          

2.1.4 Sweden and Oil 

In Sweden, the North Sea oil producing nations have for a long time been the largest 
providers of oil. The high quality, short distance and the stability in the region have 
provided favourable conditions for trade. However, this is about to change as the 
production of crude oil will decline in this particular region. This will in turn lead to an 
increasing dependency on other oil producing countries with a decrease in quality and 
security as a consequence. Hence, the Middle East region will become increasingly 
important in Sweden as well. 

Agfors (2002) stresses that the world will be facing a changeover in the supply of crude oil 
based products. This implies a dramatic change in the trend of oil consumption which has 
been increasing for more than one hundred years.  

Sweden is an oil importing nation and until the 1980s oil represented 75 per cent of the 
Swedish energy consumption. However, during the 1970s a large number of oil producing 
countries nationalized their deposits. This was followed by several wars in the Middle East 
in particular, and clearly illustrated the vulnerability of oil (Agfors, 2002). 

Since the first oil-crisis in the beginning of the 1970s, when oil accounted for 73 per cent of 
the Swedish energy consumption, decreasing the oil dependency has been an important 
political goal for the Swedish government. This goal has been successfully reached and in 
2000 the share of oil in the energy consumption was only 33 per cent (Agfors, 2002). In 
2001 the Swedish import of oil amounted to SEK 60 billion corresponding to six per cent 
of the total Swedish import (www.nog.se). 

2.2 The Price Elasticity of Demand 
The price of a good is incremental for the demand of the good, too high a price will equal 
low supply and too low a price will not generate as much revenues for the seller. To 
determine how much the demand changes when the prices increase, the measure price 
elasticity if used (Case, 1999). Price elasticity measures how the supply is affected when the 
price is increased, if it decreases and with how much it decreases. A good with high price 
elasticity will have a significantly lower demand after a decrease in price while a good with 
low price elasticity will not have more than a slight change in supply (Case, 1999). A good 
where the supply will not change at all due to changes in price is called inelastic. Supply will 
change as the customer will find substitutes for the good and chose that good instead. 

The price elasticity of demand  
















 ∆
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xPδ  = quantity demanded of good X over a unit of time 

xQ∆  = change in the quantity demanded of good X resulting from the change in 

the price of good X 

According to economic theory there is usually an inverse relationship between the price 
and the quantity of a good demanded in the market place. If ex is greater than one, the 
quantity of good X demanded is said to be price elastic and a small percentage change in its 
price is related to a greater percentage change in its quantity demanded. However, if ex is 
less than one, the quantity of good X demanded is said to be price inelastic and the impact of 
a small price change is related to a less than proportionate change in its quantity demanded. 
Finally, if ex is equal to one, the quantity of good X demanded is described as unitary price 
elastic and a percentage change in its price is related to the same percentage change in its 
quantity demanded. (Nicolau, 2002)     

The price elasticity of demand is usually explained by using two factors (Nicolau, 2002). 

1) The number and closeness of substitutes. This means that if the price of the good 
rises, consumers will substitute the good in favour of other goods and thus demand 
for the good will fall. On the other hand, if the price of the good would fall 
consumers will substitute other goods in its favour and thus the demand for the 
good will rise. From this perspective, the relative price from a change in the goods 
price becomes the major determining factor on the quantity demanded of the good.  

2) The length of time to which the price change applies, indeed all factors that affect 
demand would generally relate to a specified time period. 

 

The greater the homogeneity of a good with others, the greater the potential substitution 
effect will tend to be. However, an absolute monopoly situation implies an absence of, or 
weakness in, possible substitute goods. As an example, the creation of the Organisation of 
Petroleum Exporting Countries (OPEC) formed a market for oil that led to a large 
concentration of pricing power to the cartel, and thus a monopoly situation arose. 
(Nicolau, 2002)   

2.3 Fundamental Financial Analysis 
A financial analysis can be conducted out of several reasons, all which will have influence 
on the choice of measures to be used. Due to the purpose of the analysis, the financial 
information is handled differently (Nilsson et al., 2002). For instance, a company looks at 
the cost structure, a lender looks at the ability to repay the debt, a corporate leader 
interested in an acquisition looks at total value and synergy potential and an investor looks 
at the company in order to find out whether it is a good investment providing high returns, 
or not.  

The purpose of the analysis is closely connected with the type of measures the stakeholder 
in the company looks at. There are different types of financial measures to be used in a 
financial analysis and they are; measures for the company itself, measures for competing 
companies and industry measures (Nilsson et al., 2002). 

The measures used when looking at the individual company are collected from annual 
reports and interim reports presented by the company to the public. This information 
makes it possible to analyze the profitability, growth and financial balance of the company. 
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When looking at competing companies, a comparative analysis is used and it will provide 
information on what company that is performing better than the other or others and where 
the advantage is coming from (Nilsson et al., 2002). Important when conducting a 
comparative analysis is to make sure to compare the same factors in order not to compare 
the wrong things making the comparison invalid and unreliable. Industry analyses are 
conducted in order to provide information on how the industry is doing. By knowing this it 
is easier to determine actions for the future and planning for the future. 

Financial analysis is characterized by three types of measures, profitability, growth and 
financial balance. Profitability will show the stakeholders if the company is profitable, thus 
if it is good to invest in. Growth figures will provide information on how the company is 
developing and how the company will do in the future. Financial balance relates to the 
current situation in the company and in what state the finances in the company are. 

The aim of financial analysis is to evaluate the historical performance of a company as well 
as estimate its future performance by using financial data (Nilsson e. al., 2002). 
Furthermore Nilsson et al. (2002) argue it as utterly important that the financial analysis is 
systematic and effective. Systematic refers to the use of the most appropriate business 
ratios for the study, and efficient refers to the limitation of the business ratios to use. The 
reason for this is the difficulty to manage and make conclusions of too large amounts of 
information. Within financial analysis the two most used tools are business ratio analysis 
and cash-flow analysis according to Nilsson et al. (2002). The business ratio analysis helps 
the analyst to create a picture of the companies’ financial situation whereas the cash-flow 
analysis aims to estimate the company’s liquidity and financial flexibility (Nilsson et al., 
2002).    

2.3.1 Cash Flows, Returns and Multiples 

Another distinction is whether the model is based upon cash flows, returns or multiples 
(Young et al., 1999). The cash flow approach puts emphasize on cash flows to equity 
holders, in other words dividends. The returns approaches put focus on the spread 
between the return- and the cost of capital. The multiples are usually used as an 
interpretation of what investors are willing to pay for a stock in a short-term perspective, 
although multiples can act as valuation models.    

According to Young et al. (1999) most popular valuation methods are different ways of 
expressing the same underlying model. This statement is backed by some of the most 
distinguished scholars within the field of finance. Modigliani and Miller (1961) claim that 
the discounted cash flow approach, the current earnings plus future investment approach, 
the stream of dividends approach, and the stream of earnings approach can be shown to be 
equivalent in all important respects.  

2.3.2 Enterprise Value 

Enterprise value (EV) is a measure of a company’s value that may be used as an alternative 
to market capitalization, where market capitalization is calculated as the share price times 
the number of outstanding shares (Copeland, 2000). Ryan (2005) defines enterprise value as 
the value that the external market places on a company. The enterprise value for a public 
company is the total market value of its interest-bearing debt and its stock. Furthermore, 
Ryan (2005) argues that it is common that investors are seeking to determine the value of a 
company using metrics such as P/E or enterprise value to earnings before interest, taxes, 
depreciation and amortization, EBITDA, and recommend stock that have unrecognized 
potential and are trading at a discount in comparison to others in their industry.  
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( ) CCEShareseferredInterestMinorityDebtCapMarketEV −+++= Pr.  

where, market capitalization is calculated by taking the number of outstanding shares of 
common stock multiplied by the current price-per-share (Ross et al., 2005), and CCE is 
cash and cash equivalents (Copeland, 2000).   

The enterprise value may be seen as the theoretical takeover price. Hence, in the event of a 
buyout, the acquirer would have to take on the acquired company’s debt, but would on the 
other hand also take that company’s cash (Copeland et al., 2000). Furthermore, enterprise 
value is considered by many as a more accurate takeover valuation than straightforward 
market capitalization, since it includes debt (Copeland et al., 2000; Barker, 2001).  
 
Preferred Stock 

Preferred stock, also referred to as preferred shares, is a class of ownership in a company 
with a higher claim on the assets and earnings than common stock (Copeland et al., 2000; 
Ross et al., 2005).  

Minority Debt 

Minority interest is when a third party owns some percentage of one of the company’s 
consolidated subsidiaries (Copeland et al., 2000).  

Cash and Cash Equivalents 

This is an item on the balance sheet that states the value of a company’s assets that are cash 
or can instantly be converted into cash. Some examples of cash and cash equivalents 
are bank accounts, marketable securities and treasury bills (Ross et al., 2005).   

2.3.3 Cash Flow Analysis 

Free Cash Flow  

The free cash flow is the company’s true operating cash flow, meaning that it is the total 
after-tax cash flow generated by the company that is available to all providers of the 
company’s capital, including both equity- and debt-holders. One may think of it as the 
after-tax cash flow that would be available to the company’s shareholders would the 
company have no debt. Due to the fact that free cash flow is before financing it is not 
affected by the company’s financial structure (Copeland et al., 2000). According to Catásus 
et al. (2002) it is common to use financial indicators such as return on equity, earnings per 
share or free cash flow in market financed companies, since these measures show the 
corporate governance from an owner perspective. Frykman and Tolleryd (2003) define free 
cash flow as: 

CapitalWorkingonDepreciatisInvestmentTaxEBIT ∆++−−  

Earnings before interest and taxes (EBIT) are simply found in the income statement. Taxes 
on EBIT is calculated as tax on profit and loss account + tax deductible from interest 
payments (interest income * company tax rate) – tax on interest income (interest income * 
company tax rate) – tax on non-operating income. The third variable of the formula, 
investments, can be derived from the net change in fixed assets between this year’s balance 
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sheet and the previous after adding the depreciation on the assets.  The fifth and final 
variable is change in working capital and is calculated as: 

Increase (-)/decrease (+) in liquid cash 

Increase (-)/decrease (+) in customer accounts 

Increase (-)/decrease (+) in inventory 

Increase (-)/decrease (+) in suppliers debt 

Increase (-)/decrease (+) in other non-interest-bearing operating debts 

= +/- Changes in working capital 

It is not uncommon that companies with a high growth rate have a negative free cash flow 
due to large investments. However, this is not necessarily negative to the company 
shareholders as long as the investments are justified from a growth- and liquidity 
perspective (Nilsson et al., 2002).   

2.4 Profitability Analysis 

2.4.1 Return on Equity 

Profitability can be measured in many ways, the last row in the balance sheet showing the 
result of the financial year is of course one measure of the profitability of a company 
(Nicolau, 2002). However, it provides little information about the actual profitability of the 
specific company. Instead to perform a thorough analysis one must put the result in 
proportion to the size of the company and the company investments. The most known 
measure of company profitability is return on equity, ROE (Nicolau, 2002). The ROE 
metrics is defined as net income (income after interest and taxes) divided by the average 
equity (Ross et al., 2005).  

 

equityrsstockholdeAverage

incomeNet
ROE

'
=     (2.2) 

  

However, one must take into consideration the fact that items that may interrupt the 
comparison should be excluded from the calculations, e.g. damage claims. This is in order 
to facilitate comparisons over time.  

The Sum of Average Equity: 

 

( )
2

yearcurrentofEquityyearformerofEquity +
  (2.3) 

 

The return on equity provides a very good picture of the profitability of a company from 
the shareholder perspective, since it puts the result in proportion to the capital invested in 



Empirical Findings 

 
13 

the company by shareholders. Hence, it gives a good picture about the return on the capital 
invested by shareholders (Nicolau, 2002). Catasús et al. (2001) stresses that the return on 
equity should be higher than the return on a less risky security, plus the risk premium. In 
addition, Nilsson et al. (2002) emphasize that the return on equity should be compared 
with the cost of capital in order to get a fair value of the company. If the company in a long 
run perspective is expected to generate a return on equity higher than the cost of capital, 
the value of the company is larger than the book value. On the contrary, should the cost of 
capital be higher than the return on equity the company value is smaller than the book 
value (Nicolau, 2002).   

2.4.2 Return on Assets 

Another frequent measure of managerial performance is return on assets, ROA (Nicolau et 
al., 2002). The return on assets depicts the return on the company assets regardless of how 
they are financed. In other words, the ROA shows how well a company’s investment 
strategy has turned out and gives information about how well the company has yielded 
interest to its providers of capital, both lenders and equity holders. The return expected by 
debt- and equity-holders from the company is called weighted average cost of capital. By 
comparing the ROA with the weighted average cost of capital, WACC, one will get a 
measure of the company’s profitability from both equity- and debt-holders (Nilsson et al., 
2002).  

assetstotalAverage

incomeNet
assetsonreturnNet = ,   (2.4) 

and 
assetstotalAverage

EBIT
assetsonreturnGross = , where EBIT is earnings before 

interest and taxes (Nicolau, 2002).  

2.4.3 Return on Average Capital Employed 

According to Catasús et al. (2001) it is common among many companies to use return on 
average capital employed (ROACE) as a measure of success. Capital employed is more 
meaningful than absolute measures as pure profit (Mott, 2005). The ROACE measure is 
particularly widespread in the oil industry and among stock analysts of the oil industry 
(Osmundsen et al. 2005). In principle, the ratio, in percentage, shows how the company is 
performing, without regard to how the company is being financed (Catasús et al., 2001).  
According to Nilsson et al. (2002) ROACE is calculated as: 

    

 
employedcapitalAverage

profitOperating
,    (2.5) 

where capital employed is defined as shareholder funds, plus minority interests, plus 
interest-bearing debt, both non-current and current (Barker 2001).    

The ROACE has been defined in many different ways, and thus an analyst therefore may 
want to adjust the values taken in order to determine a more appropriate measure of the 
capital employed. The ROACE aims at measuring the effectiveness of sales and efficiency 
independently of the balance sheet structure and tax. (Nicolau, 2002) 
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2.5 Multiples 
In order to perform a thorough analysis of business ratios one should collect data from a 
number of sources. The business ratios that should be used include company specific 
business ratios, the business ratios of competition, and the industry business ratios. The 
company specific business ratios are calculated using information from the annual reports 
and part year reports. However, for public companies the business ratios may be found in 
the business press. From these reports one should study the profitability, growth, and 
financial balance of the company (Nilsson et al., 2002).  

2.5.1 Price to Earnings (P/E) ratio 

The price-to-earnings (P/E) ratio is maybe the best known of all valuation models, and it 
appears frequently in analysts’ reports and the financial press (Barker, 2001). The P/E ratio 
is foremost used for comparing stocks selling at different prices in order to single out over- 
and under-valued stock (Nicolau, 2002). Price per earnings gives an expression for the 
anticipation on the company and the higher the P/E ratio, the higher relative optimism 
about the future for the company (Catasús et al., 2001). One reason for the popularity of 
this multiple, is the fact that it in a single number summarizes the relationship between a 
company’s financial performance, i.e. earnings, and the stock market’s valuation of its 
expected performance, i.e. share price (Barker, 2001). In addition, as the share price may be 
viewed as the present value of all future earnings generated by a company, the P/E ratio 
thereby summarizes the value of all future earnings relative to current earnings. One must 
bear in mind though, that a high P/E value does not necessarily imply that a stock is 
overvalued. Instead that stock may be accurately valued to reflect the company’s rapid 
growth and potential for future high earnings. Therefore it is utterly important to choose 
stocks in the same industry when using the P/E valuation method (NYSE, 2006). 
Furthermore, the P/E ratio is generally thought of as less applicable to emerging growth 
companies. However, as mentioned, it is still one of the most frequently used ratios 
(Nicolau, 2002). 

Price-to-earnings: 

E

P

shareperEarnings

shareperpriceMarket =    

 (2.6) 

A major disadvantage of the P/E measure though, is that it is heavily dependent on 
accounting principles and is therefore not an optimal measure of a company’s financial 
performance. The earnings can be manipulated through accounting for tax reasons etc., 
and therefore the real earnings can be both lower and higher, than what is stated in the 
income statement (Frykman & Tolleryd, 2003). The OMX index at the Stockholm Stock 
Exchange is currently traded at a P/E ratio of 13.5, that is 13.5 times the expected future 
earnings (n24.se, 2006). To compare that with earlier figures, OMX was traded at a P/E 
ratio of 30 in 1999 (Bäckström, 1999). According to Bäckström (1999), a P/E ratio of ~14 
can be motivated by an actual rate of return of 6 per cent and an average actual profit 
growth of 2.5 per cent annually.   

2.5.2 Enterprise Value to Cash-Flow 

Cash flows are as presented, more objective than are earnings, thereby giving the 
enterprise-value-to-cash-flow (EVCF) an advantage over other metrics (Barker, 2001). The 
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EVCF ratio eliminates the issue of capital structure, since the aggregate cash flows 
generated by a company are applicable to the sum of both equity investment and debt 
financing (Barker, 2001). Furthermore, the value of a company ultimately depends on its 
ability to generate cash flow and thus, the EVCF is a useful measure of the quality of 
earnings (Barker, 2001). However, a disadvantage of the EVCF is that the ratio is based 
upon a measure of the distribution of cash flows and as such it does not capture the 
sources of valuation creation (Barker, 2001). Therefore, it is not such a straightforward 
economic interpretation of the EVCF ratio as of e.g. the P/E ratio. The reason for this is 
that a simple growth rate assumption is not as likely to hold for free cash flows as for 
earnings (Barker, 2001). 

2.5.3 Sales to Equity Market Capitalization 

To use a merely sales based metrics is not very common amongst analysts unless in 
specialised situations according to Nicolaou (2002). More specifically, reported sales may 
not be comparable to alternative industry entities, thus within- and across-industry 
comparisons become difficult. This valuation metric measures the value of the company’s 
equity trading in the market (market capitalisation) to its sales. More precisely, market 
capitalisation is the total value of all outstanding shares. A simple sales-to-equity market 
capitalisation (S/MC) ratio is given below: 

 

MC

S

tioncapitalisamarketEquity

Sales =   (2.7) 

 

The S/MC ratio gives the number of times the equity market capitalisation is covered by 
the sales, meaning it measures the sales per unit of the equity market capitalisation. In 
example, if this ratio were 2, the market would be saying that the company is worth 50p for 
each £1 of sales (Nicolau, 2002). As a model, a sales/equity market capitalisation ratio can 
be represented in terms of a ratio of sales (per share) to share price (under an unchanged 
share issue) and thus both a net profit margin and P/E ratio. In practice, the application of 
a net profit margin and P/E ratio to the model does complicate the relationship although 
equally it offers greater insights.    

2.5.4 Price to Dividends  

To calculate this metrics one simply divides the share price with the dividend per share 
(Nicolau, 2000). Anderson and Breedon (1996) have found empirical evidence that the 
dividend yields incorporate information about potential stock market volatility. Moreover, 
fund managers sometimes use the equity market P/DIV as a measure of equity modified 
duration. If dividend payments may be regarded as constant in perpetuity, one may 
resemble the resulting cash flow as that from a continuously payable fixed income 
perpetual bond and the duration these cash flows could be regarded as equivalent to 
P/DIV (Nicolau, 2000). 
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2.5.5 Market to Book 

The market to book value is the market capitalization divided with by the book value of 
equity. The book value is determined as the value of a company’s assets and then deducting 
all of its debt and liabilities, including the liquidation price of any preferred issues (NYSE, 
2006). A simplified calculation of the book value is presented by Adolphson (1999) and 
follows as: 

 

DebtassetsTotalBV −=    (2.8) 

 

 A low book value of equity for a given level of earnings generates a higher return on book 
equity and on the contrary a high book value will generate a low return on book equity 
(Nicolau, 2002). However, one must take a number of accounting assumptions into 
consideration when calculating the book value, assets can i.e. be written down. In order to 
make a proper calculation of the net worth of the book value some analysts adjust the 
declared book value in order to make the accounting treatment of balance sheet items 
consistent with that of the peer group that one wishes to compare with (Nicolau, 2002).  

 

2.6 Discounted Cashflow Analysis, CAPM and Net Pres ent 
Value (NPV) 

2.6.1 Discounted Cash Flow  

The value of equity is found by calculating the present value of all future, projected, cash 
flows (Nilsson et al., 2002). The company cash flow can be defined as the difference 
between the company’s received- and made payments. The difference between dividends 
and cash flow is that the cash flow shows the company’s potential dividend payments 
capability, whereas dividends are the actual sum of cash received by the shareholders. 
Furthermore, it is not certain that all of a company’s cash flow will be paid to shareholders 
as dividends; in fact it is more likely that the company will retain some of the cash flow for 
future investments and growth (Nilsson et al., 2002). The discounted-cash-flow formula 
follows below: 
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this formula can also be written as: ∑
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where V is the value of equity, CF is the future cash flow at each given period in time, and 
r is the discount rate. The discount rate should reflect the opportunity cost to all capital 
providers weighted by their relative contribution to the company’s total capital, this 
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discount rate is also referred to as weighted average cost of capital (WACC) (Copeland et 
al., 2000). The weighted average cost of capital, denoted as rWACC or WACC, is calculated is 
written as: 

 

sBWACC r
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+
== )1(** ,  (2.10) 

 

where rB  simply is the interest rate, also known as, cost of debt, rs is the expected return on 
equity or stock, also known as, cost of equity or required return on equity and T is the tax 
rate. B is the debt rate and S is the equity rate (Ross et al., 2005). This formula is quite 
simple, and it simply tells that the weighted average cost of capital is a weighted average of 
the cost of debt and capital. Moreover, the weight applied to debt is the proportion of debt 
in the capital structure, and naturally the weight applied to equity is the proportion of 
equity in the capital structure. (Ross et al., 2005) 

2.6.2 Capital Asset Pricing Model 

In order to calculate the expected return on the stock one may use the capital asset pricing 
model (CAPM). The formula for CAPM is: 

)()( fmf rrrrE −+= β (Nilsson et al., 2002), 

where )(rE  is the expected return on the specific security, fr  is the risk free rate of return, 

recommended as the rate for 10-year Treasury bonds (Copeland et al., 2000). β  is a 
measure of the risk as the contribution of an individual security to the variance of the 
market portfolio, where the market portfolio represents all risky assets, also known as the 
systematic risk of the equity. The β  for the whole market portfolio is equal to 1.0, thus the 

higher the β  the higher is the expected rate of return on the specific security. Finally, 

)( fm rr −  is the difference between the expected return on the market and the risk-free rate 

of return, also referred to as the risk premium. 

According to Ibbotson and Sinquefield (2003) the average annual return on large company 
stock between the years 1926-2002 was found to be 12.2 per cent. The average annual risk-
free rate over the same period of time was 3.8 per cent. This gives an average difference, or 
risk premium, of 8.4 per cent. Financial economists find this to be a useful estimate of the 
difference to occur in the future (Ross et al., 2005). However, Copeland et al. (2000) 
recommended a β of 4.5-5 per cent for U.S. companies in the early 2000. 

2.6.3 Net Present Value 

One of the most important and useful tools for valuation is the net present value (NPV) 
analysis. The NPV analysis of an investment is found by adding the present value of the 
future cash flows generated by the investment to the cost/costs associated with the specific 
investment (Ross et al., 2005). The formula for NPV is thus: 
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PVCostNPV +−= ,   
  (2.12) 
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= , where r is the appropriate interest rate. This equation is more or less 

the same as formula 2.12. The NPV formula may then be rewritten as: 
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2.7 The Dividend Discount Model 
In the dividend discount model the dividends are capitalized by discounting the dividends 
to present time by an appropriate equity capitalization rate (Nicolau, 2002_). The simple 
dividend discount model assumes a constant capitalisation rate as well as a constant 
dividend growth rate. The present value of annual dividends with the next dividend due in 
one year is presented as follows: 

Present Value of Dividends: 

gi

D

−
1 ,   (2.14) 

 

with i being the constant dividend capitalization rate and g the constant growth rate. 
Furthermore, Nicolaou (2002) argues that dividends may be linked to earnings through a 
payout ratio. Thus, as a model of equilibrium, it may also be seen in terms of the following 
parameters: a capitalization rate, a payout ratio, that rate of return on investments and that 
proportion of total earnings financed externally.   

2.8 Valuation of Oil Companies 

2.8.1 Focus on Return on Average Capital employed 

According to Osmundsen et al. (2005) an upswing in the oil price usually leads to an 
increase in exploration and development of new oil fields. However, due to the financial 
analysts’ focus on short term accounting return for benchmarking and evaluation, this has 
led to a high capital discipline among oil and gas companies. In turn, the currently high oil 
price can be linked to a lack of investments in the oil industry. Hence, in order to explain 
the high oil price one must look at both the demand- and supply side behaviour. According 
to Osmundsen et al. (2005) the global exploration level has been low since 1998.  
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In the oil industry there has been an increasing focus on short term accounting 
profitability, more specifically Return on Average Capital Employed (ROACE), which is a 
dominating input in the analyses performed by investment banks. This indicator is not 
flawless, since the ROACE is not neutral over the life cycle of a project. As it is inherent in 
the unit of production depreciation system in the oil sector, ROACE falls in the first years 
when new investments are undertaken. Later in the project cycle, ROACE will rise. On the 
contrary, ROACE is boosted in periods of divestment. This short term negative impact on 
corporate income accounts is especially strong for exploration expenses since it is only the 
successful wells that can be capitalized upon. Moreover, due to the long lead times for 
exploration projects, the focus on short term return on capital has led to a shift in 
management attention to cutting costs and to value-maximization of existing reserves. 
Osmundsen et al. (2005) further claim that the strong focus on ROACE by analysts and 
investment banks therefore may have put a ceiling on oil companies’ investment budgets. 
In addition, Osmundsen et al. (2005) argue that this would have been the case if a 
reasonable trade-off had been made between short term profitability and long run growth. 
Another conclusion from the study performed by Osmundsen et al. (2005) is that the stock 
market does not seem to have bought the analysts’ tendency to over-weight the ROACE. 
Moreover, Osmundsen et al. (2005) argue that investors may be concerned that the short-
term return on capital is unsustainable, and therefore would prefer a more balanced trade-
off between short-term indicators such as return on capital and long-term indicators as e.g. 
reserve replacement. ROACE is defined as the net income adjusted for minority interests 
and net financial items as a percentage ratio of average capital employed, where capital 
employed is the sum of the shareholder’s funds and net interest-bearing debt. 

employedcapitalAverage

profitoperatingetax
ROACE

Pr
=   (2.15) 

Criticism to the ROACE   

Antill and Arnott (2002) claim there to be a strategic dilemma between return on capital 
and growth in the petroleum industry. Moreover, they argue that the current industry 
ROACE-figures of approximately 15 per cent are due to the fact that the companies 
possess legacy assets that have low book values but still generate significant cash flows. If 
instead market values of the capital employed would be applied, the rate of return would be 
estimated to fall to about 8-9 per cent, which would be more consistent with the cost of 
raising capital. The problem with ROACE is thus, that it reflects a mixture of both legacy 
and new assets. This means that ROACE does not adequately reflect the basic profitability. 
Hence, ROACE falls short of being a good measurement of the current performance of a 
company.  

 

2.8.2 Financial Indicators Used in the Oil Industry  

Ideally company valuation should be based upon net present value analysis, by which the 
value of a firm is determined by the cash flow, growth and risk characteristics (Osmundsen 
et al., 2005). However, due to analysts’ lack of the data necessary in order to perform such 
an analysis properly, they use relative valuation instead. In this valuation process the 
estimated firm values are based on how similar assets are currently priced in the market. 
This statement is also supported by Damodaran (2002). The reasons why relative valuation 
approaches are so widespread is that valuation based on multiples can be completed with 
fewer explicit assumptions and much faster than a discounted cash flow valuation. 
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Moreover, relative valuation is simpler to understand, and thus easier to present to clients. 
Furthermore, relative valuation is more likely to mirror the current mood of the market, 
due to the fact that it is an attempt to measure relative and not intrinsic value.  

Discounted cash flow analysis can be used in order to derive valuation multiples such as 
price to earnings ratio, P/E, and the enterprise value-free cash flow ratio, EV/FCF. A 
stable growth firm’s value, EV, is the discounted value of the free cash flow to the firm, 
FCF: 

 

 ,
gWACC

FCF
EV

−
=     

 (2.16) 

 

where WACC is the weighted average cost of capital and g denotes the growth rate of the 
cash flow (Osmundsen et al., 2005).  

Pre-tax cash flow measures such as earnings before interest, taxes, depreciation and 
amortization (EBITDA) are common to use in other industries, however, in the oil and gas 
industry they lack relevance since tax rates differ substantially (Osmundsen et al., 2005). 
Therefore the analysts use a so called debt-adjusted cash flow measure (DACF), which 
simplified can be seen as post-tax EBITDA. DACF, or debt-adjusted cash flow, normally 
reflects after-tax cash flow from operations plus after-tax debt-service payments; where 
after-tax cash flows is the sum of net income, depreciation, exploration charge and other 
non-cash items (Osmundsen et al., 2005). The free cash flow to the firm can be written in 
terms of DACF: 

 

),()&)1(( capitalWorkingCapexADDtEBITFCF ∆+−+−=   (2.18) 

 

where DD&A denotes depreciation, depletion and amortization, capex is the capital 
expenditure and t is the tax rate on operating income.  

By defining )&)1(( ADDtEBIT +−  as DACF and )( capitalWorkingCapex ∆+  as long-

term capital expenditure and short-term (working capital) investments, equation 2 
becomes: 
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As DACF may be viewed as the funds available for short- and long-term investments, debt 
repayment and distribution to shareholders, the numerator on the right hand term of the 
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equation (1-Investments/DACF), may be interpreted as the ratio of funds available for 
repayment of debt and distribution to shareholders. More specifically, EV/DACF is 
positively related to the fraction of available cash flow distributed to debt and equity 
holders. This relation does only apply if all other things are kept equal, i.e. the company 
remains a stable growth one. We may see from the denominator on the right hand side of 
equation (4) that the valuation multiple EV/DACF is increasing with the growth rate in the 
company’s cash flow and decreasing with the company’s WACC. (Osmundsen et al., 2005)  

Osmundsen et al. (2005) argue that the most common financial indicators and valuation 
benchmarks for the international oil and gas industry are, Return on Average Capital 
Employed (ROACE), unit cost, production growth, reserve replacement rate, and average 
tax rate. One may view these indicators as a simplified implicit incentive scheme presented 
to the oil firms by the financial market. The oil companies must seek a balance between the 
short-term goals for return on capital and medium-to long-term goals for production 
growth and reserve replacement. 

Osmundsen et al. (2005) further point out that it is common among analysts to use market 
comparative multiples. Cash flow multiples are particularly important in this respect. One 
commonly used indicator is the relationship between the enterprise value (EV) and debt 
adjusted cash flow (DACF) also depicted as EV/DACF. To estimate the value of a 
company, P, one takes the mid-cycle DACF for company i and multiplies it with the 
multiple for the comparable companies, peer group, EV/DACF. Hence, 

ii DACFDACFEVP ⋅= )/( . The analyst will award positive investment recommendations 

to “cheap” companies, which is the case when valuation estimates go beyond current 
market capitalization. On the contrary, cautiousness is recommended to “expensive” 
companies, such that the valuation estimates are lower than the market capitalisation. UBS 
Warburg (2003) states in their Global Integrated Oil Analyzer that their key valuation multiple 
is the EV/DACF. The arguments for this are that it is an after-tax value, this is important 
in an industry such as oil with substantial resource rent taxes, and that it is independent of 
financing decisions, this facilitates comparisons between companies with different capital 
structure. In addition, UBS Warburg (2003) appreciates the influence of oil price volatility 
on their analysis, and tries to focus on variables that can be influenced by management – 
i.e. production and unit costs. For valuation purposes, they concentrate on so called mid-
cycle conditions. Due to the high volatility in oil and gas prices, this is obviously important 
for the international oil and gas industry. Furthermore, in the presentations of their 
valuations, investment banks usually picture the relationship between market capitalisation, 
or EV/DACF, and a single financial indicator, such as ROACE, in a diagram. This 
relationship is shown for different companies at a given point in time. However, the 
relationship between ROACE and EV/DACF is not clear cut as one may see from the 
diagram below (Osmundsen et al., 2005).   
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Figure 2.2 ROACE and EV/DACF 

2.8.3 Economic Value Added and the Oil Industry 

All firms have the aim to create value to its shareholders, by performing a service or 
producing a good, the company creates value for the shareholders. By measuring the added 
value it is possible to determine the value of the company (Mott, 2005). Using EVA when 
valuing a company gives a broader understanding on how values are created in the 
company and not just if it is created and how much it is worth (Stewart, 1991). According 
to this approach, the company’s value equals the current capital stock plus the present 
value of all future economic value added, discounted to the present. Basically, the EVA is a 
measure of the company’s profitability and if the company is creating or destroying value 
(Frykman & Tolleryd, 2003). The thought behind the model is that it measures the real 
value creation in the company and provides a fair picture of how the company actually is 
performing, as apposed to the information in the annual report that only provides figures 
necessary to fulfil requirements stated in laws (Stewart, 1991).  

EVA is an estimate of economic profit that differs from traditional accounting profit in 
two important respects (McCormack and Vytheeswaran, 1999). Firstly, EVA changes for 
all changes for the use of all capital, including equity capital. Secondly, EVA corrects for 
material distortions of operating performance introduced by accounting conventions. In 
contrast to other traditional measures such as earnings before interest, taxes, depreciation 
and amortization, EBITDA, cash flow and return on equity, ROE, an improvement in 
EVA always represents an improvement in performance for the shareholders. Changes in 
EVA have been proven to explain more of changes in shareholder wealth than do 
accounting-based measures. The reason for this is that EVA represents another way of 
calculating the fundamental value criterion, the net present value. With the same 
assumptions, the NPV of an investment and the present value of its future EVAs are 
exactly the same. This is simply so due to the fact that the present value of future EVA 
represents the discounted cash flows from an investment, with the investment amortized 
appropriately over time. In addition, EVA can be directly connected to a company’s share 
price through the market value added (MVA). The MVA is the difference between a 
company’s market value and all the capital invested in it. To put it differently, MVA is the 
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markets estimate of the NPV of a company’s entire portfolio of businesses and 
investments. McCormack and Vytheeswaran (1999) stress the superiority of economic 
value added (EVA) as a measure regarding how successful a company is run with respect to 
its shareholders.  

Specifically, EVA measures a company’s net operating profit after tax, minus the total cost 
of capital. Ross et al. (2005) provide the following equation for EVA: 

 

 capitalTotalWACCROAEVA ⋅−= ][ ,  (2.20) 

 

where ROA is return on assets. This formula could be rewritten as: 

 

capitalTotalWACCtaxafterEarningsEVA ⋅−=    (2.21) 

 

However, there are some questions about how petroleum E&P companies should apply 
EVA, since the value, and the change in value, of their oil reserves must be considered. 
McCormack and Vytheeswaran (1999) acknowledge that the oil industry in general and the 
E&P part of it specifically, requires a more sophisticated definition of EVA, than does 
other industries. What is so different with especially E&P companies in comparison with 
other industries is due to the relative transparency of producing assets. More specifically, 
the stock market is able to look far beyond the current period’s performance when 
assessing the value of the company. As a result of this, the stock prices of E&P companies 
respond to the full value of future profits at the time of an oil or gas discovery, instead of 
when the profits materialize on the income statement, when actual profits begin. There is 
current information available about hydrocarbon reserves that can reveal much about how 
future profits will evolve at a particular oil and gas firm. The future sales volumes, prices, 
and costs are more transparent in these industries than in others.  This makes current EVA 
a less useful indicator of share price movements, since the market value added (MVA) will 
increase instantly as the good or bad news reach the market. To solve this problem 
McCormack and Vytheeswaran (1999) suggest creating a “forward-looking” EVA.  This 
measure would include changes in the value of reserves. Value creation in a specific period 
would then be calculated by subtracting the present value of reserves at the beginning of 
the period from both the present value of reserves at the beginning of that period as well as 
the net capital invested in reserves during the same period. By making this adjustment one 
recognizes that the market gives credit now for value that will be delivered in the future. As 
a consequence, one must also add the increase in reserve values to capital at the end of the 
year and then apply a full capital charge in the increased capital sum in the following year.     

McCormack and Vytheeswaran (1999) also stress the importance of real option theory 
concerning oil companies. There are three categories of hydrocarbon reserve value: 1) the 
present value of proven, developed reserves, i.e. PDPs, PDNPs, 2) the net present value 
and option value of proven, but undeveloped reserves, PUDs, and 3) the net present value 
and option value of probable and potential reserves (McCormack & Vytheeswaran, 1999).  
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Category one includes such reserve volumes that petroleum engineers are quite confident 
exist. If applying proper future prices and discount rates, the present value is simply the 
discounted cash flow, DCF, value. The DCF analysis may also recognize part of the value 
in the second category. However, a large part of the value in an undeveloped reserve lies in 
the fact that it is a real option. This real option gives a PUD owner the right but not the 
obligation to develop a reserve over some period of time. By its nature, this means that the 
DCF value is the lower bound of the option value. There are many undeveloped reserves 
which have a zero or even negative discounted cash flow, DCF, value if they would to be 
developed today. However, they have significant economic value because of the upside 
provided by the option to develop. It is essential to understand real options both in order 
to value hydrocarbon properties and in order to be able to extract the value from these 
properties. The option value in undeveloped reserves is quite significant when: 

• the immediate development of such a property would be close to a zero NPV 
proposition; 

• the prospective hydrocarbon reserves are great; 
• one expects future prices to be highly volatile; and 
• mineral leases have long lives. 

 

The third category of reserves also includes real options, however, of much more complex 
nature. Probable and potential reserves are so called “rainbow options”, which means that 
they have several levels of uncertainty including volumes and costs as well as the volatility 
of hydrocarbon prices (McCormack & Vytheeswaran, 1999).   

2.9 Option Theory – Real Options 
One approach in the valuation of the natural resources and mining industries is using real 
options (Ross et al., 2005). Armstrong et al. (2004) argue that real options are a way of 
valuating projects such as oil fields, and should be preferred over discounted cash flow 
analysis. The discounted cash flow analysis is based on fixed estimates of costs and 
revenues, as well as a predetermined scenario (Armstrong et al., 2004).  Thus the 
discounted cash flow analysis ignores the adjustments that a firm can decide to make after 
accepting a project (Ross et al., 2005). Real options on the other hand, emphasize the 
project flexibility, e.g. being able to postpone a starting project, or the opposite, to 
accelerate its development, etc (Armstrong et al., 2004). Moreover, good managers react to 
changing conditions in order to capitalize on upside potential or to mitigate downside risk 
by identifying the “options” open to them. According to Armstrong et al. (2004) these 
options may include:  

• Deferring or abandoning a project if the circumstances are unfavourable 
• Starting the project or accelerating its timing if the opposite is true 
• Changing the production rate, etc. 

 

Thus, an oil company can abandon an exploration effort if the early results are 
unsatisfactory or if oil prices fall below the levels necessary to justify the effort (Smith and 
McCardle, 1998).  
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2.9.1 The Evaluation of Oil Projects by Integrating  Option Pricing and 
Decision Analysis 

Ross et al. (2005) argue that real options consist of mainly two decisions, more specifically 
the option to expand and the option to abandon. The option to expand implies that the 
entrepreneur/firm has the option to expand would the first attempt be successful. 
However, managers also have the opportunity to abandon a project and by taking this 
course of action the company can save a lot of money. Hence, the option to abandon 
increases the value of the potential project.   

The first to recognise this flexibility was Kester (1984) in his article in the Harvard Business 
Review. Furthermore, Brennan and Schwartz (1985) applied option pricing techniques to 
the evaluation of permanent natural resource investments by using Chilean copper mines in 
order to illustrate the process.   

Smith and McCardle (1998) stresses that traditional discounted cash flow theories are 
difficult to use when evaluating projects. This is due to the high degree of managerial 
flexibility. Instead people turn to decision analysis or option pricing to overcome this 
problem. When using the decision analysis approach one may construct a decision tree 
describing the sequence of decisions and uncertainties related to the project (Smith and 
McCardle, 1998). As such the decision tree incorporates the decision maker’s beliefs about 
the project by assessing the subjective probabilities for the uncertainties, while preferences 
for project cash flows are captured by the use of a risk-adjusted discount rate or a utility 
function (Smith and McCardle, 1998). The project value and the optimal strategy to choose 
are determined by “rolling back” the tree and calculating the expected value or utility 
(Smith and McCardle, 1998).  

The second approach, the option pricing theory can be traced back to the Black-Scholes-
Merton methods of how to value put and call options on stocks (Black and Scholes, 1973; 
Merton 1973). In the option pricing theory one seeks market-based valuations and policies 
that maximize these market values (Smith and McCardle, 1998). In practice, one searches 
for a portfolio of securities and a strategy of trading which exactly replicates the project’s 
cash flows in all future times and at all future states (Smith and McCardle, 1998). 
Furthermore, the project value is given by the current market price of the replicated 
portfolio (Smith and McCardle, 1998). The fundamental principle underlying this approach 
is the so called no arbitrage assumption also referred to as the “law of one price”, stating 
that two investments with the same payoffs at all times and in all states must have the same 
value (Smith and McCardle, 1998).  

Smith and McCardle (1998) argue that the decision analysis approach and the option 
pricing theory have complementary strengths and weaknesses, with the strength of the 
decision analysis approach being its generality as it provides systematic and logical 
framework in order to make all kinds of decisions. However, due to the difficulties in 
formulating, assessing, and solving complex models the decision analysis models 
considered in practice tend to be narrowly focused on the project at hand without 
considering all related decisions and uncertainties. In the context of investments, the 
decision analyses models seldom take into consideration market opportunities to hedge 
project risks by trading securities, even though these opportunities may influence the 
project value and thus, the optimal investment strategy (Smith and McCardle, 1998).  

The option pricing models emphasize the market opportunities related to the project, and 
by explicitly constructing a portfolio of securities and a trading strategy that perfectly 
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replicates the project cash flows, the project value is determined solely using objective 
market information (Smith and McCardle, 1998). From this follows that all risk-averse 
decision makers with access to the relevant security markets will agree on the project values 
and strategies regardless of their subjective beliefs and preferences (Smith and McCardle, 
1998). The weakness of this approach is its lack of generality (Smith and McCardle, 1998). 
To be able to determine a unique project value it is decisive to find a portfolio and a 
trading strategy that perfectly replicates the project’s cash flows (Smith and McCardle, 
1998). For example, when valuing oil property, it is reasonable to presume that risks 
connected with the price can be hedged by trading oil futures contracts. However it seems 
unrealistic to assume that reservoir-specific uncertainties, as production rate risks, may be 
hedged by the use of securities. Thus taking the facts considered above into consideration, 
Smith and McCardle (1998) stress that the two approaches can be successfully integrated.          

2.9.2 The Integrated Valuation Procedure 

The idea of the integrated valuation model is to use option pricing procedures to value 
risks that can be hedged trading existing securities and to use decision analysis methods to 
value risks that cannot be hedged using securities (Smith and McCardle, 1998). Smith and 
McCardle (1998) focus on one single agent, the so called decision maker, and the modelling 
of the beliefs, decisions and preferences of the decision maker. The process of valuation 
has been developed in a discrete-time, finite-horizon time framework where uncertainties 
are resolved and trading takes place at times t = 0, 1, …, T. The decision maker has 
different states of information at different times, T, which is denoted Ft, more specifically 
modelled as elements of a filtration on a properly defined probability space. The decision 
maker’s beliefs are incorporated by subjective probabilities on this space, further the 
decision maker is expected to aim at maximizing his expected utility for consumption. 
Moreover, the decision maker may choose from two kinds of investments: projects and 
securities. The difference between projects and securities is that projects are lumpy, more 
specifically all or nothing investments that are not traded. These projects may result from 
unique patents, land or resource rights, technical knowledge, market position, etc. that are 
owned or potentially owned by the decision maker. Regarding the securities, the investor 
may buy or sell as many securities he desires at market prices without transaction costs. 
Furthermore, the decision maker may also borrow and lend in any desired amount at the 
risk free rate of interest equal to )0( >rr . The decision maker’s dilemma is to choose and 
manage projects and trade securities so as to maximize his expected utility of consumption. 
Smith and McCardle (1998) refer to this as the grand problem, which can be divided into 
investment and financing problems. The grand problem is illustrated in Figure 2.3. In each of 
the periods the decision maker must choose how to manage the oil property, more 
specifically whether to abandon or not and whether or not to drill for further wells, and 
how to invest in securities, in other words how many oil futures contracts and shares of the 
risk free-free security to buy.  
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Figure 2.3 The Grand Problem 

2.10 The Hotelling Principle 
The Hotelling principle was stated in 1931 by economist Harold Hotelling and is a tool for 
valuation of scarce natural resources (Miller & Upton, 1985a). Hotelling proposes that the 
price of a unit of an exhaustible natural resource, less the marginal cost of extracting it, will 
tend to increase with time at a rate equal to the return on comparable capital assets (Miller 
& Upton, 1985a). Hotelling was aware of the scarcity of natural resources and was 
concerned with the pace the resources were consumed, already in the 1930s. Hotelling 
wrote in his proposition: 

 “Contemplation of the worlds disappearing supplies of minerals, forests, and other exhaustible assets has 
led to demands for regulation of their exploration. The feeling that these products are now too cheap for the 
good of future generations, that they are being selfishly exploited at too rapid a rate, and that in consequence 
of their excessive cheapness they are being produced and consumed wastefully has given rise to the 
conservation movement.” 

      
  Harold Hotelling (1931) 

Basic implications generated from Hotellings analysis of the depletion of non-renewable 
resources imply how the finite availability of a resource affects the price of the resource 
and the paths of extraction (Krautkraemer, 1998). A stock of a non-renewable asset can be 
seen as an asset that continuously generates return (Krautkraemer, 1998). In the extraction 
process, the company must consider the opportunity costs they will face when extracting 
the resource now, that there will be less amounts of the resource to extract later. Value 
maximizing firms have to account for the cost of depletion of the resource (Krautkraemer, 
1998). The value of extraction from the resource stock, the marginal extraction cost 
subtracted from the resource price, should equal the value that would remain if the 
resources were not extracted – the marginal opportunity cost of depletion (Krautkraemer, 
1998). The cost of depletion goes under several names, user cost, reflecting the reduction 
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of the future value of the resource, in situ value, reflecting the marginal value of the 
resource, and resource rent, reflecting the difference between price and the marginal 
extraction cost (Krautkraemer, 1998; Campbell & Lindner, 1985). 

Hotelling’s principle of pricing exhaustible resources tackles the problem confronting 
profit-maximizing price-taking owners of the scarce resource. Reserves can be extracted 
right now or in  any upcoming periods N. Extraction costs at time t are C = Ct(qt,Qt), where 
qt is the rate of extraction as of current time while Qt represents the cumulative level of 
extraction. According to the properties of Ct, tt qC ∂∂ /  must be positive as the total 

extraction costs in period t will rise and a positive value shows that reserves are increasingly 
expensive to extract. The discounted value of the profits in the company is therefore: 
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In this case, pt represent the exogenously given market price of output at time t, r is the rate 
of interest, assumed to be known and constant, and N is a known date where beyond the 
date production can safely be presumed to have ceased. V0 is maximized as long as it is 
subject to the constraint that: 
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where R0 are the total reserves. Reserves are in principle an economic quantity and 
therefore it needs to be optimal to extract all of the reserves. Assuming that the economic 
quantity is optimal, it is possible to focus on the condition for profit maximization for any 
period of time N is: 
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In this formula, the marginal cost for extracting the mineral is ttt qCc ∂∂= /  in period t 

and λ  is the Langrangian multiplier on the constraint (Miller & Upton, 1985a). 
Krautkraemer (1998) uses λ as in situ value in order to make it simpler, it is easier to only 
consider the case of a production function with cost for extraction per unit of output 
without dependence on cumulative output so that 0/ =∂∂ tt qC which reduces (3) to: 
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When the assumption of optimal production, the net present value of the net price per unit 
of output must be the same with no regards to when it is produced. Solving the difference 
equations, the result is the Hotelling Principle: 

 

Ntrcpcp t
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The Hotelling Principle implies that the efficient production of an exhaustible resource has 
the real price, net of marginal extraction costs, grows over time with a rate equal to the real 
rate of interest. 

2.11 The Hotelling Valuation Principle 
The Hotelling Valuation Principle was derived from Harold Hotellings principle of 
valuation of scarce natural resources by Miller and Upton in 1985. Miller and Upton 
(1985a) propose an alternative testing strategy based on an implication of Hotelling’s 
analysis of the optimal time pattern of scarce and exhaustible resources. The essence of the 
proposition is that it can be shown that in a world where time paths of mineral prices, less 
marginal extraction costs follow according to Hotelling’s principle, the value of the reserves 
in a currently operating company with optimally managed mineral deposits depends mainly 
on the current prices and extraction costs and this with no regards to when the reserves are 
extracted (Miller & Upton, 1985a). That gives: 
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In the formula above, the in situ value λ  is proven to be the same as mineral price less the 
marginal extraction cost at time 0. Then the value of the reserves can be written in terms of 
the initial cost and resource endowment: 
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Here, V0 denotes the reserve value, qt denotes the extraction at time t and S0 represent the 
initial resource endowment. Dividing by the initial endowment will give the Hotelling 
Valuation Principle as Krautkraemer (1998) presents it: 
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In order to reach the results Miller and Upton (1985a), they regress the market value of 
reserves for domestic oil companies on the Hotelling values at several points of time during 
the time from 1979 to 1981. The market values used in the regression are based on stock 
market prices for the domestic oil firms’ share prices with adjustments for liabilities and 
non-petroleum assets in the company (Miller & Upton, 1985a). Hotelling values are derived 
from well-head prices, costs of extracting the oil, and reserves generated as by-product of 
the SEC, Securities and Exchange Commission, financial reporting requirements and U.S. 
energy regulations (Miller & Upton, 1985a). Estimated Hotelling values account for a 
substantial proportion of the variation of market values of the firms used in the sample 
(Miller & Upton, 1985). 

The Hotelling Valuation Principle show explanatory power that is robust in comparison to 
other specifications and estimations of variables and also to other test equations 
(Krautkraemer, 1998). The Hotelling measures of the values of reserves can be said to be a 
good indicator of the stock market value of petroleum properties (Krautkraemer, 1998; ). 

The drawbacks of the Hotelling Valuation Principle is the risk that producers afford a 
greater flexibility when choosing output then they actually possess (Krautkraemer, 1998). 
Over time, the extraction of oil is restricted by the fact that the pressure of the well will 
decrease as the reservoir is depleted. Therefore, when determining the value for a reserve, 
the decline of the well pressure must be taken into consideration to reach a valid result of 
the calculation (Krautkraemer, 1998). The average reserve value will therefore be: 
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where g is the expected rate of change in the net price and a is the rate of extraction 
declines due to decreasing well pressure. The term: 
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can be noted by an α in some presentations of the formula. 
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3 Methodology 
In order to write a thesis, certain methodology has to be used. In this chapter the methodology and the 
reasons to why the authors of this thesis chose the methodology they did will be presented. 

3.1 Methodology approach 
There are generally two types of research approaches used in the scientific research of 
today; quantitative and qualitative. According to Trost (1997) the purpose of the study 
determines which method is the most appropriate to use, however the study may also result 
in a combination of the two approaches. Cantzler (1992) argues that one should choose the 
method most appropriate to the purpose of the thesis.  

The two approaches mainly differ in how to collect and analyse data. Quantitative method 
is focusing on statistical instruments and how to prove relations between different variables 
(Morse & Richards, 2002). Furthermore, it is characterized by a large sample which is 
examined via forms, statistical methods and analysis of the data. An advantage of 
quantitative research is the high degree of objectivity and due to the large scope of 
observations it is possible to make generalizations.  

Patel and Davidsson (1994) write that the qualitative approach is used in order to provide a 
deeper understanding of the problem than can be achieved using the quantitative approach. 
The purpose of the qualitative approach is to understand the broader picture, while the 
quantitative approach is focusing on breaking down the information into pieces and then 
analyzing the pieces one by one. The qualitative approach answers the questions “why” and 
“how”. Furthermore the qualitative approach is distinguished by the fact that it is the 
significance of the words that are interpreted and not numbers. This approach is 
particularly useful if there are hidden factors that need to be interpreted and that can not be 
described using numbers. In the valuation of oil and oil stocks there are certain measures 
that can be used but there are also certain factors that can affect the prices that are not 
captured in those measures that only use numbers from annual reports. Therefore the 
qualitative approach is the appropriate approach for the larger part of this thesis. 

Taylor and Bogdan (1984) argue that the qualitative method is characterized by research 
that generates descriptive data. Furthermore, it is argued that the qualitative method 
reflects upon something and the data collection in this method is focusing on so called 
“soft” data. By conducting interviews and analyzing text documents the researcher gains 
access to this information (Patel et al., 2003). The qualitative approach is characterised by a 
higher degree of intimacy between the interviewer and the respondent (Holme & Solvang, 
1997). When conducting qualitative research, the sample population is usually pretty small, 
not more than 30 responders (Cantzler, 1992). In the collection of data for this thesis, the 
authors have collected data from a sample that is smaller than 30 respondents which is 
supported by the qualitative approach where the information in interpreted and used in the 
analysis in order to draw conclusions from the information. 

The qualitative research method is primarily built upon interviews and case studies, which 
in turn foster an interactive environment where the interviewer gets the chance to respond 
through following up questions. In this thesis, the respondents were given a number of 
open ended questions where they were able to express their knowledge and experience in 
the manner they themselves found the best. Obviously the results of the different 
interviews will differ and to put all the data together demands a lot of resources such as 
time and money. Due to these facts the data sample is usually not more than 30 (Cantzler, 
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1992). In this thesis the authors have approached about ten persons with the wish to have 
them answer our questions and in that way contribute with material for the empirical 
findings and in the broader perspective to the outcome of the whole thesis. 

The quantitative method is usually used when one wish to make a broader analysis and to 
be able to make generalizations based on the information. The result is usually presented in 
numbers with the help of diagrams and tables and answers the questions “how many” and 
“how much” (Ejvegård, 1996). In this thesis, the authors conduct a smaller survey in order 
to gain some understanding in the price elasticity in oil through the habits and preferences 
in gasoline usage and for that reason, the quantitative approach is the appropriate approach 
in order to generalize on the outcome. For the survey, the authors have chosen to collect a 
sample of no less than 30 answers in order to gain some understanding in the matter of 
price elasticity. This number is supported in statistical literature and is appropriate with the 
methodological guidelines on how to use the quantitative approach for a survey (Aczel, 
2002; Lundahl & Skärvad, 1999). 

3.2 Choice of study 
There are several types of studies that can be used for thesis writing and they are all 
characterized by certain factors in order to fit certain types of research. The main types of 
studies that are presented by Lundahl and Skärvad (1999) are: 

 
• Explorative studies 
• Descriptive studies 
• Explanatory studies 
• Diagnostic studies 
• Evaluating studies 

 

The classification of the study derives from certain choices that have to be made in order 
to decide on the right type of study. These choices involves, choice of purpose, choice of 
method, choice of range for the study, choice of data type, time frame and choice of 
sources for data collection and choice of method for data collection (Lundahl & Skärvad, 
1999). By formulating a purpose for the study the authors limit their choices of study, this 
and the choice of research approach narrows the possible studies available for the authors. 
The authors of this thesis have chosen more of a qualitative research approach, as only the 
survey for price elasticity lies within the quantitative approach, and have formulated a 
purpose in line with the qualitative approach. In order to study the oil industry, to an extent 
the interaction between the oil price and E&P stocks, but foremost E&P stocks and the 
valuation of E&P stocks, an explorative study will suit this purpose. This due to the fact 
that the authors will start from previous research on the topic and go from there to 
showing if and how the theory works (Lundahl & Skärvad, 1999). The descriptive study 
can also be applicable for this thesis as this is a suitable study to use when describing how 
things work as the authors of the thesis will explain when presenting measures and ways to 
value stocks in E&P companies. 

3.3 Data collection 
The data collection for the empirical part of this thesis will be derived from interviews with 
prominent economists, stock analysts and scholars on the subject. Interviews for this thesis 
will be conducted through a questionnaire with open ended questions to the extent this will 
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be possible due to time constraints and availability of the interviewees. Gathering 
information through interviews is a complex process, the interviewees have to be 
identified, contacted and willing to participate, the type of interview decided upon, 
compilation of the interview material and how to analyze the material (Lundahl & Skärvad, 
1999). In the case of this thesis, finding interview objects have been hard and the ones that 
have been identified have been hard to reach.  

The interviews for this thesis will be conducted through a questionnaire. In order to make a 
good questionnaire, the authors have turned to methodological theory in order to gain 
understanding in how the questionnaire should be formed and how to conduct the 
questionnaire in the best possible way. In order to reach the best possible result from the 
questionnaire the questions must be clear, questions that can be perceived as leading or 
long must be avoided as well as negations (Patel & Davidsson, 2003). According to Patel 
and Davidsson (2003), the language used to formulate the questions must not involve 
vague words, words loaded with subjective judgements or words that could be 
misinterpreted. The material that will be collected through the interviews is defined as 
primary data since it is collected from the primary source and has not been distorted (Patel 
& Davidsson, 2003; Lundahl & Skärvad, 1999). This material is the base for the empirical 
findings and will serve as the foundation of what sets this thesis apart from other theses 
written on the subject. In this thesis, the empirical data collected through the questionnaire 
will be used to analyze the future of the oil industry and from that the value of E&P stocks.  

Data for the calculations that will be made in the thesis are collected from annual reports 
from 2005. These annual reports have been collected from the web sites of the oil 
companies in question. In order to reach the same data from all companies, the authors 
chose companies that are all listed at the Swedish Stock Exchange in Stockholm.  

3.4 Sample 
When conducting a scientific study, there are always things to consider when gathering 
data, and conducting surveys and interviews. In this thesis, the authors have chosen to use 
a questionnaire in order to gather empirical data to what will support the calculations the 
authors do and to give a thorough understanding in the field of oil from a more empirical 
perspective. Along with this the authors have chosen to conduct a smaller survey in order 
to get empirical input on the price elasticity. 

In order to get a viable result from the questionnaire that will be appropriate for this type 
of thesis and to get the best input available, the authors have done research on where to 
turn. By talking to professors, searching the internet and reading on the topic, the authors 
have been able to determine a number of, for the thesis, interesting persons that have been 
asked to fill out the questionnaire. A wide range of scholars in Sweden and the U.S., oil 
analysts and governmental energy researchers totaling up to 15 persons were asked to 
participate. The authors of the thesis conclude that scholars will have input on the theories 
that will be used in the thesis which will be of utter importance in order to know if the 
theory used is the right one for the thesis and if it is properly used. Analysts of oil 
companies will know what measures that are used and which specific measures that are 
focused on regarding oil companies giving the authors information on how to valuate the 
companies and if the measures discussed in the frame of reference are the right ones. For 
the macro economical part of the thesis and the general picture, the authors chose to 
contact a few economists at the larger banks in Sweden to hear their opinion on the matter 
at hand to give the thesis more depth and significance. 
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The survey conducted within the frames of the thesis to get an understanding of the 
demand and price elasticity for gasoline and in the extension, the demand and price 
elasticity for oil derived products. In order to reach a usable sample, the authors used 
statistical literature saying that 30 is a minimum sample in order to generalize on the 
findings, that is to draw viable conclusions from this (Aczel, 2002; Lundahl & Skärvad, 
1999). In order to reach the right crowd for the survey, the authors decided to interview 
customers filling up their cars at a gas station in Jönköping. By asking customers filling out 
the survey while filling up their cars the authors believe this will give a good picture of 
drivers in Sweden. By asking customers at OKQ8 at Jordbrovägen for 3 hours, the authors 
were able to have 32 persons fill out the survey. About half of the persons approached at 
the gas stations were willing to fill out the survey whereas the other half declined to 
participate because of lack of time. There were also some persons that declined due to 
other circumstances. 

The three companies chosen for the thesis by the authors are Lundin Petroleum, PA 
Resources and West Siberian Resources, all listed on the Stockholm Stock Exchange, 
OMX. The reason behind choosing these three companies is that they are competing in the 
same market. As evidence of this, PA Resources claim there competitors to be Lundin 
Petroleum, West Siberian Resources and Tanganyika Oil (PA Resources, 2006). However, 
the annual report for Tanganyika Oil does not include the figures needed for the 
calculations that will be made and has therefore been excluded from the thesis. 

3.5 Method of Analysis   
According to Nilsson et al. (2002) there are mainly three methods of financial analysis: 

• Longitudinal method 

• The rule of thumb method 

• Cross section analysis 

The longitudinal method means the study of business ratios over a certain period of years. This 
makes it possible to spot trends and changes in the company’s operations and 
performance. However, a disadvantage of the longitudinal method is that it is hard to know 
whether a change in a multiple is due to efficient government of the company or if it is of 
external character. According to the rule of thumb method of analysis the business ratios are 
compared with a predetermined standard. However, there are seldom any precise rules of 
thumb, but instead it is common to use an interval within which the multiples should lie. 
The authors of this paper will however, use the cross section method of analysis whereby one 
compares the business ratio of a specific company with the business ratios of its 
competitors. This means that one may study the company in relation to its competitors. By 
the use of such a benchmark one can make a good judgement whether the specific 
company business ratios are exceptionally high or low in comparison with the industry, and 
thus make a judgement of the valuation of the company. A deviation from the industry 
does not necessarily mean that the company is priced incorrectly but it may just reflect the 
particular company’s strategy. The authors believe this method will give a good 
understanding of the valuation of the companies selected and have therefore chosen to 
apply this approach. (Nilsson et al., 2002)  
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3.6 Technique for Calculation 
To receive the necessary data to make a business ratio analysis it is common to use the 
company’s annual report and more specifically the balance sheet and the income statement. 
However, the business ratios received from the annual report may need to be adjusted 
depending on the clearness of the annual report. The aim of such an adjustment could be 
to eliminate the difference between the entered value and the real value of an asset. 
(Nilsson et al., 2002)   

3.6.1 The Method of Average 

When calculating the business ratios using the balance sheet and the income statement it is 
common to use the so called method of average (Nilsson et al., 2002). The reason for this 
is that the values in the balance sheet are only instant moments from the time the specific 
balance sheet was established whereas the income statement reflects the development over 
the whole year (Nilsson et al., 2002). By calculating the average of the balance sheet (i.e. an 
average of the balance sheet of the current year and the balance sheet of the previous year) 
one will get a better picture of the year (Nilsson et al., 2002).  

3.7 Validity 
In order for a thesis of this kind to be recognised the authors need to show that they are 
investigating what they set up to do (Patel & Davidsson, 2003). The definition of validity is 
the absence of systematic measurement errors according to Lundahl and Skärvad (1999). To apply 
this definition to the thesis at hand, instead of measuring, the interview questions used for 
the interviews should extract relevant information that will be put in a relevant perspective. 
For this thesis, the fact that the authors are only interviewing a certain number of analysts, 
economists and scholars can cause the outcome of the study to be incorrect and in the long 
run have a lack of validity. Thus, as the authors are aware of this problem it can be limited 
to a great extent but as Lundahl and Skärvad (1999) claims, complete validity is seldom 
possible to obtain. By verifying the measures used in the calculations with analysts and 
scholars, the authors hope to ensure the validity as to not systematically use the wrong 
measurements. Further, by following methodology theory, the authors conducted the 
survey and the questionnaire in order with theory to prevent a loss in validity by having 
systematic errors in the survey, the conduction of the survey and in the questionnaire. 

3.8 Reliability 
The definition of reliability is according to Lundahl and Skärvad (1999), the absence of random 
measurement errors. Patel and Davidsson (2003) puts it as that the authors of a thesis or the 
originators of a study must know that they perform the study in a trustworthy fashion in 
order to obtain reliability for the thesis or study. Reliability is a necessary condition for 
validity, if the study is not reliable, it can never be valid (Lundahl & Skärvad, 1999). In 
order to increase the reliability, Lundahl and Skärvad (1999) propose that the authors can 
use different kinds of standardization routines to ensure that the measurements are 
performed in the same fashion. For this thesis, that means the authors of this thesis must 
ask the same questions in the same order to all interview objects to increase the reliability. 
In this thesis, the measurements that are made are made through a survey and through a 
questionnaire. In order to maintain high reliability, the authors have strived to follow 
guidelines on how to conduct surveys and how to write questionnaires in order to limit the 
risk of tampering with the reliability. A fact that might affect the reliability negatively for 
this thesis is the subjectivity in having analysts and scholars on the topic participate in the 
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questionnaire, where the selection and response frequency can have impact on the result 
the questionnaire generates. 

By extracting all the numbers from annual reports of the oil companies in hand, the 
authors hope to maintain high reliability as the numbers ought to be correct as all 
companies listed on the Stockholm Stock Exchange are examined carefully and their 
financial reports have to comply with the standards set up by the Exchange. 

3.9 Criticism towards the methodology 
In order to write a thesis there will always be choices to make on the way towards the 
result. By making these choices, the authors will exclude possibilities to further develop the 
thesis. In this thesis, the authors chose to gather the information for the thesis through a 
questionnaire, this disables the authors to have a discussion with the interview persons and 
also the advantages to be able to ask further questions. The fact that several of the potential 
interview persons are from Norway, Great Britain and from the U.S. made it impossible to 
use personal interviews in order to gather the information for the empirical chapter. This is 
certainly a disadvantage for the thesis due to the reasons presented above but it is the best 
way to perform the information collection process for the empirical findings available to 
the authors. 

Another disadvantage for the authors is that the survey was conducted at one gas station 
and with a limited number of participants. Certain gas stations attract different customers, 
but in order to effectively conduct the survey with regard to the importance of the survey 
for the thesis, the authors reached the conclusion that this alternative however was the best 
one to pursue. 
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4 Empirical Findings 
This chapter will present the empirical material gathered for this thesis along with the calculations made 
using the measures from the frame of reference and data gathered from three oil companies listed on the 
Stockholm Stock Exchange. 

4.1 Hotelling Valuation Principle 
The Hotelling Valuation Principle presented in paragraph 2.11 is used to determine the 
value of scarce resources, in the case of this thesis oil and oil reserves in particular. The 
formula used to determine the value of the reserves in formula 2.29 from the Frame of 
reference paragraph. The outcome of the calculation equals the actual value of the 
company as opposed to the market capitalization value. The formula reads as following: 
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where V0 denotes the value of the reserves, S0 is what Krautkraemer (1998) explains as 
initial resource endowment and Upton and Miller (1985a) explains as total reserves and 
denotes by R0. In order to calculate the value of the reserves for the three companies the 
authors have chosen to look at for this thesis, the authors have gathered the annual reports 
for 2005 for all of the companies and from there extracted the total reserves and the 
marginal cost of extraction, in the formula denoted as C0. For P0 the authors of the thesis 
turned to the annual reports of the companies for average prices to put into the formula.  

Krautkraemer (1998) extends the Hotelling Valuation Principle as well in order to capture 
the decreasing pressure of the oil well. This extension is captured in formula 2.33: 
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In this formula a denotes the decreasing rate of extraction due to declining well pressure, r  
is the interest rate and g is the expected rate of change in the net price. Krautkraemer 
(1998), further makes an important assumption that the authors of this thesis will make use 
of. Krautkraemer (1998) obtains the result V/S = 0.5(P0 - C0) at an expected rate of 
increase in net price zero and an interest rate approximately equal to the rate of the decline 
in well pressure.  

There are two ways to classify oil reserves when accounting them, one way is to use the 
SPE Classification and the other one is to use the Russian Classification (Heiberg, 2003). 
The SPE Classification divides the reserves in to three classes of reserves. These classes are 
proved, probable and possible, also called the 3P. The Russion Classification uses ABC1 
and adds C2 to that in order to reach the total number of reserves (Heiberg, 2003). A 
schematic over the classification strategies follows in the appendix. 
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For this thesis, the authors have chosen to go with the UNFC recommendation to use the 
SPE Classification, also called WPC and AAPG. UNFC recommended definitions are good 
for international financial reporting standards for the extractive industries (Heiberg, 2003). 

The reserves in an E&P company are estimated by an independent company in order to be 
credible and to provide proper information to investors and other stakeholders in the 
company. One company that estimates reserves is Gaffney, Cline & Associates that are 
responsible for the estimation of the reserves held by Lundin Petroleum (Lundin 
Petroleum, 2006). 
 

4.1.1 Lundin Petroleum 

Lundin Petroleum has production in Norway, the UK, Ireland, the Netherlands, France, 
Albania, Tunisia, Nigeria, Sudan, Iran, Venezuela and Indonesia. Lundin Petroleum 
accounts for their resources according with the SPE/WPC classification and present all 
their reserves as 2P, that is proved and probable reserves (Lundin Petroleum, 2006). 
Lundin is an international exploration and producing company with the aim to explore and 
produce oil and gas in an economic, socially responsible and environmentally acceptable 
way. The aim is set to benefit the shareholders, employees and co-ventures (Lundin 
Petroleum, 2006).  
According to the annual report, Lundin Petroleum will exceed 50 000 boe*/day in early 
2007 and although Lundin Petroleum did not succeed in the exploration process during 
2005, they managed to replenish their reserves by 126 per cent (Lundin Petroleum, 2006). 
Lundin Petroleum acquired 5 new licenses in 2005 and the number of licenses sum up to 
77 licenses in the eleven countries Lundin Petroleum are operating. 
 
S0 (R0) Proved+ Probable = 146 100 000 

P0 = $52.93/boe* 

C0 = $22.92/boe* 

* - boe is barrels of oil equivalents as Lundin produces gas as well 

( ) 96046679934937.70004613844$00010014692.22$93.52$)( 0002 SEKSCPV P =⋅=⋅−=−=
 

To account for Krautkraemer’s assumption presented earlier, V/S = 0.5(P0 - C0) will give 
the most accurate figures 
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4.1.2 West Siberian Resources 

Western Siberian Resources have all their oil production in Russia, in three major areas. 
These three areas are the Tomsk region, the Timano-Pechora region and the Volga-Urals 
region. Out of these three areas, the Timano-Pechora region account for more than half of 
the production of oil (Western Siberian Resources, 2006). The Russian tax system includes 
federal, regional and local taxes. For an oil company like West Siberian Resources, the most 
significant taxes include value added tax - VAT, production tax, export duty and profit tax 
(Western Siberian Resources, 2006). Statutory profit tax on Russian companies sums up to 
24 per cent. This tax rate is divided between a federal tax rate at 6.5 per cent and a regional 
tax rate at 17.5 per cent. Value added tax is only applicable for all domestic sales and is 
currently on an 18 per cent level. Further as West Siberian Resources export about 40 per 
cent of their production they have to pay export duty for those 40 per cent. Export duty is 
conditioned upon the sales price of the oil and as West Siberian Resources is getting paid 
$29.57/bbl (> $25) for exported oil, the export duty will be the maximum $4/bbl plus a 65 
per cent tax rate on surplus amounts. As mentioned above, Russian oil companies are also 
liable to pay production tax on their oil assets. In calendar year 2005 production tax (PT) 
was calculated using the following formula: 

 








 −⋅=
261

)9(419
FX

PPT , 

where PT is production tax, P is an average of the oil price USD/bbl for the previous 
month and FX is the exchange rate between the Russian ruble and the US dollar - 
RUB/USD. To calculate all the tax rates for export and domestic sales will be an extensive 
process and to avoid this, the authors will use the average numbers presented in the 
financial highlights in the annual report for West Siberian.  

S0 (R0) Proved = 95 785 000  

S0 (R0) Probable = 80 427 000 

S0 (R0) Possible = 83 114 000 

S0 (R0) Total = 259 326 000 appr. 40 per cent is exported 

PDomesic = $24.00/bbl before tax & PExport = $29.57/bbl before tax 

PAverage = $26.38/bbl 

C0 = $17.62/bbl 
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To account for Krautkraemer’s assumption presented earlier, V/S = 0.5(P0 - C0) will give 
the most accurate figures 
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4.1.3 PA Resources 

PA Resources has their production operations mostly in Tunisia but also in Norway and 
Equatorial Guinea. According to the annual report for 2005, PA Resources is one of the 
leading groups in oil production in Tunisia (PA Resources, 2006). PA Resources acquired 
four licenses in Norway and in Equatorial Guniea during 2005 and was accredited to hold 
licenses in Norway during March 2006 (PA Resources, 2006). The largest customers to PA 
Resources are Shell, Total and Statoil while the competition is Lundin Petroleum, 
Tanganyika Oil and West Siberian Resources according to PA Resources (2006). Out of the 
fields PA Resources are active in, they own shares in all fields except Didon where PA 
Resources owns the whole field. 

PA Resources strives to be an independent, focused, innovative and international E&P 
company based in the Nordic countries. The company aims to bring growth and to be 
profitable (PA Resources, 2006). 

S0 (R0) Proved+ Probable = 116 200 000 
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* - boe is barrels of oil equivalents as Lundin produces gas as well 
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To account for Krautkraemer’s assumption presented earlier, V/S = 0.5(P0 - C0) will give 
the most accurate figures 
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Outstanding shares: 128 114 004 
 

156446996400411412800.390 SEKSEKV =⋅=   

4.2 Price Elasticity and Survey 
In order to gain some understanding in how the price elasticity looks in gasoline usage, the 
authors conducted a smaller survey among people in Jönköping, Sweden. The questions 
asked to the population of the survey can be found in the appendix and were divided into 
four general questions that can be used in order to determine the price elasticity of gasoline 
usage and a fourth question to look at the general attitude towards investing in oil 
companies. 

The interviews with gasoline buyers at OK Jordbrovägen, in Jönköping, where conducted 
as a pre study, with the aim to give the readers a better understanding of the price elasticity 
of demand of gasoline and the impact of high gasoline prices on consumers.  

4.2.1 Survey results 

The current high gasoline prices have had fairly little affect on the driving behaviour of 
motorists, although almost ¾ of the respondents argue that they utilize their cars less than 
before. However, many respondents answered that they were dependent on their cars due 
to their job. Furthermore, it becomes obvious that the high gasoline prices are affecting the 
daily life of ordinary people. It is also clear that the future price of gasoline is quite 
uncertain to the public, as there were a variety of answers regarding how far the future oil 
price may reach. Furthermore, an oil price above SEK 18/litre constitutes a limit for most 
drivers regarding their preferences to quit driving. In addition almost all respondents had a 
positive attitude towards cars driven by alternative fuels and could consider buying such a 
car in the near future. Furthermore, many respondents answered that would the price on 
such cars go down they would definitely consider buying one.  

4.3 Findings from the Questionnaire 
The questionnaire was answered by three of the recipients of the questions, one recipient 
declined to answer the questions and the other recipients did not answer nor decline. The 
questionnaire, as presented in the appendix, gave a lot of interesting answers from the 
respondents and this paragraph will present those answers and opinions. 

Other than responses to the questionnaire, the authors obtained an Oil market update from 
Enskilda Securities answering several of the questions from the questionnaires and 
information from Enskilda Securities analyst Pål Holdö-Dahl.  

4.3.1 The future of oil 

The general opinion on what will happen with oil in the future amongst the respondents is 
that oil will continue to dominate the energy market. According to Kärrmarck (personal 
communication, 2006-05-21) oil will continue to dominate in the foreseeable future but will 
continuously lose market shares to alternative sources of energy over time. However 
Kärrmarck (personal communication, 2006-05-21) stresses that if the high prices continue 
to reign, there might be a rather sharp drop that could curb the demand for several years 
like the seventies, during the oil crises. 
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The opinions on when oil will be replaced and by what somewhat diverge as Agfors 
(personal communication, 2006-05-02) stress that what will happen to replace oil is highly 
uncertain and many scenarios exists. According to Kärrmark (personal communication, 
2006-05-23) as no other source of energy can provide low costs in transportation, storing 
and flexibility, no replacement will take place in the short time perspective. However, 
various sources will take market shares from oil in the longer time perspective as oil 
continuously loses market shares. The sources of energy that will gain market shares in the 
long run are biomass, nuclear and coal and probably gas as well (Kärrmarck, personal 
communication, 2006-05-23).  

Enskilda Securities (2006) see a close link between increases in the global oil consumption 
and the transport sector and this will remain the most important sector for growth in the 
demand for oil. As almost all current transportation fuels are derived from conventional oil 
higher prices lead to investments in alternatives and supplements as seen in the market 
right now. Enskilda Securities (2006) believe that alternatives and supplements will 
represent a smaller share of the market for many years to come. However, the importance 
of gas-to-liquid, GTL, and coal-to-liquid, CTL, as well as oil sand and oil tar - 
unconventional oil developments will play an increasing role. 

As earlier mentioned the time frame of when oil will not be the dominating source of 
energy is hard to determine, the end of use of oil is even harder. Agfors (personal 
communication, 2006-05-02) believe that oil will be produced in decreasing annual volumes 
for at least another 50 years and possibly for another 100 years as long as there is a market 
for expensive final products derived from oil. Kärrmarck (personal communication, 2006-
05-23) stresses that it is almost impossible to forecast when oil will not be used but states 
that oil will certainly be used the coming 20 to 30 years, maybe in 40 to 50 years and 
perhaps for the rest of the century. In relation to his answer, Agfors (personal 
communication, 2006-05-02), made clear that oil is not just one product, every 
accumulation in the crust of the earth has its own chemical characteristics. The sizes of 
fields vary logarithmically but at present, most major accumulations of desirable qualities of 
crude oil, where the crude oil is easy to produce and process to usable fuels, have been 
found long ago. These accumulations are all in a stage of rapidly accelerating depletion 
(Agfors, personal communication, 2006-05-02). Oil will therefore be produced in a longer 
run from smaller and smaller accumulations which requires more sophisticated and 
expensive technical production methods causing prices to increase. 
 
On the matter of Peak Oil and Hubbert’s theories, the respondents answer that the peak 
per definition not has been reached and that there is just one peak is misleading. Agfors 
(personal communication, 2005-05-02) answer that the concept of one peak is catchy but 
misleading. The concept should be understood more as a longer period of time with 
consistently high capacity utilization. The past seven years world consumption has been 
running close to the production capacity limits and price patterns has reflected that all 
globally installed crude oil capacity for seven consecutive years has been stretched to its 
practical limits. Deviations from the trend line in price level by peaks in price on one hand 
and rapid downward adjustments on the other hand, caused by even small scale events 
reflecting that the world supply system for oil from production through refining to 
transportation has been fully utilized. Although production will increase, the supply side 
will hardly meet the demand side due to political, technical, economical and financial 
reasons.  
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4.3.2 The price of oil 

The price of oil is currently high and the respondents agree upon the fact that the price 
level is realistic. To quote Gunnar Agfors (personal communication, 2006-05-02): 

“the market’s answer is yes, so far”. 

on the question if the price level is realistic. 

Kärrmarck (personal communication, 2006-05-23) develops the reasoning by saying that a 
decline will take place in time but in the short run, the high global economic growth will 
keep the pressure on the up side. In two to five years from now there will be a new supply 
coming to the market that will press the prices downwards. Kärrmarck (personal 
communication, 2006-05-23) explains the constant high prices with the lack of options 
available. In a longer time perspective, there will be options enabling replacement of 
substantial volumes that will press the price down. A price up to $150 is not probable but 
by all means possible. 

Enskilda Securities (2006), present their thought on the future oil price in their Oil market 
update where they believe that the growth of the global oil demand will remain strong and 
the growth expectation for 2006 is 1.3 mbpd at the current price of oil. However, Enskilda 
Securities expects the high prices to slow down the growth of the oil demand. As the 
demand growth will slow down due to high prices, the supply growth will lag the demand 
growth therefore contributing to maintain the prices at a high level (Enskilda Securities, 
2006). Bottlenecks in the supply chain and limitations to the expansion of the supply side 
will continue to affect the supply growth for several more years. If the global economy will 
not weaken considerable during the coming five years, Enskilda believe that oil prices will 
remain high. Enskilda Securities (2006) however, see a weakening global economy during 
the next few years and with that a negative impact on the oil market with a weakening oil 
price as a result of that. 

In 2006 the strong uptrend has continued and the price of oil has set frequent new records. 
The forecast by Enskilda Securities (2006) has been $60/bbl for more than six months and 
the average for 2006 has been $63/bbl when the report was presented. A combination of 
limited global spare production capacity and refining capacity combined with political 
tensions and conflicts have created the basis for this development. The main political 
tension that has affected the development is the conflict in Iraq where the oil export is still 
struggling to reach the levels of export from 2003 before the invasion. The tension in 
Nigeria also has effect as the oil export is down 25 per cent due to the attacks on the oil 
infrastructure by militant rebels. 

Most often, the market respond to higher prices caused by lack of capacity, by expansion in 
capacity that will bring the supply and demand back to equilibrium. Enskilda Securities 
(2006) believe that market a response will come this time as well. However, as equipment 
suppliers and engineering in the oil producing industry is limited as of right now, this 
reduces the speed of production and refining capacity expansion. Therefore the oil market 
will be characterized by high prices for several more years to come unless the demand for 
oil and oil derived products drops considerably (Enskilda Securities, 2006) The OPEC 
“security of demand” commitments from consumers signals that the medium term 
expansion plans will not be realized as soon as anticipated. A normalization of the oil 
market can therefore be delayed further than earlier presented forecasts. However the 
normalization will be realized although gradually over time. 
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The question on realism in the price is based on what consumers can and must pay 
(Agfors, personal communication, 2006-05-02). Poor countries are already suffering and 
importing countries are facing a longer term economic adversity. Exporting countries on 
the other hand have less of a hardship. The problem with the high prices is disguised by an 
unexpectedly strong global economic situation, driven by the Asian economies. However, 
all previous periods characterized by high prices have been followed by a slowdown in the 
world economy. Thus, the question is when, not if, the high oil price will slow the global 
economic growth down. 

Agfors and Kärrmarck agree that it is hard if not impossible to restrict the price using 
measures. Agfors (personal communication, 2006-05-02) argue that from his experience 
from the oil industry, no restriction of the oil price has ever worked. Kärrmarck (personal 
communication, 2006-05-23) suggests fuel switching capability, a lesson learned in the 
seventies but forgotten during the nineties. However Kärrmarck argue that there are 
probably not much to do about volatility. Oil is cyclical and will always be cyclical. Enskilda 
Securities emphasize the global economic cycle as lower activity levels most likely will result 
in weaker global oil demand growth. The growth in oil demand is closely linked to GDP in 
newly industrialized Asian economies than in OECD countries. Enskilda Securities (2006) 
expects newly industrialized economies to represent more than 50 per cent of the growth 
in oil demand in 2006 and that a downturn in the economic cycle will have a negative 
impact on the growth of the oil demand. Holmgren (personal communication, 2006-05-08) 
points out that the business cycle affect commodity prices more than other prices which in 
the longer run affects the value of the E&P companies. 

4.3.3 Factors creating value 

There are several value creating factors in oil companies. The respondents emphasized a 
few of these, Agfors (personal communication, 2006-05-02) stressed the value of realized 
reserves in politically stable countries in the short run, as they are a “rare gem indeed”. In a 
longer time perspective, Agfors emphasize the importance of prospects with a reasonably 
cost efficient crude oil production. 

Kärrmarck (personal communication, 2006-05-23) focuses on the location of the reserves 
and the production as well as Agfors and also focuses on the marginal cost of extraction. 
Further, Kärrmarck mentions the balance between own production refining and market 
shares as important factors to keep in mind and gives Exxon as an example of a company 
that focuses on these factors and is also the highest ranked oil company. 

All commodities are sensitive to global demand which is driven by the economic growth 
and will follow the same patterns and Kärrmarck (personal communication, 2006-05-23) 
does not see any different behavior for the oil market than other commodity markets 
except for the fact that the oil price has much more of a direct impact on our daily lives 
compared to other commodity prices. 

Agfors (personal communication, 2006-05-02) points out the abnormal behavior in the 
market of oil where non-producing companies make lots of money from refining oil 
bought at market prices, something that is exceptional and will end when the refinery 
expansions are operational and meets the demand for refined goods. 

Factors outside the company that can affect the value of the company are a possible war in 
Iran, that oil producing companies applies protectionist measures to protect supply of oil 
for the domestic demand (Holmgren, personal communication, 2006-05-08). The threat of 
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terror attacks on production facilities and the ongoing problems in Iraq might also threaten 
the supply of oil affecting the producing companies. 

4.3.4 Valuation of oil companies 

On the matter of valuation, the respondents came up with different answers, all very 
interesting however. Agfors (personal communication, 2006-05-02) expresses his thoughts 
that there has only been one method for valuation proved to work over time and that being 
NPV of current and likely crude oil production versus a most likely oil price scenarios plus 
NPV of other assets like refineries versus assessments of future refining margins. This 
method is what leading banks use for valuation of E&P companies though they require 
access to data and technical facts that are not available in the public domain.  

Kärrmarck (personal communication, 2006-05-23) on the other hand stresses the R/P 
ratio, reserves to production as an obvious valuation measure. Further Kärrmarck discusses 
the substance value and good will values that are currently high as opposed to the value in 
the nineties. 

According to Holdö-Dahl (personal communication, 2006-05-28), Enskilda Securities uses 
NPV analyses when valuing oil companies. In their valuation, they use $30 as an estimate 
for what oil companies can earn per sold barrel. They do not look at futures trade as the 
trade volumes are too low to give accurate prices. The larger companies do not sell their oil 
to those prices, only small companies can sell their oil at those prices. The reason for using 
$30 as an estimate is tax effects and political reasons. As the oil price has gone up, Bolivia 
has seized oil resources to secure the domestic use of oil and Venezuela has imposed 
higher tax rates on oil. 
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5 Analysis 
The analysis will connect the frame of reference with the empirical findings. Here the authors will analyze 
the empirical findings using the theory from the frame of reference. 

5.1 Introduction 
The high oil price of today is clearly having an impact on the daily life of ordinary citizens, 
as was found in the survey, thereby highlighting the relevance of the topic of oil and the 
future of oil. In the analysis the authors will firstly present the analysis of the theoretical 
background and the empirical findings. Following this the authors will apply the metrics 
and measures suggested from the literature and the empirical investigations.  

5.2 The Future of Oil 
According to theory and empirical findings, oil will be the dominating source of energy for 
the next 20 to 30 years for certain. However, oil will continuously lose market shares to 
alternative fuel as the price will increase and the supplies of oil will decrease. Both Agfors 
(personal communication, 2006-05-02) and Kärrmarck (personal communication, 2006-05-
23) agree that oil will dominate the foreseeable market and will not be replaced in the near 
future. Only if the price will remain high there might be a rather sharp drop in the demand 
for several years followed by an increased demand for alternative fuels and substitutes. 
However, the high interest in alternative sources of energy from consumers, as understood 
from the survey, may speed up the development of new technologies, which ultimately will 
make the demand for oil as a source of energy to fall dramatically.           

The fact that oil will be replaced in the future is undisputable but when this will take place 
is highly uncertain according to Agfors (personal communication, 2006-05-02). Further, the 
fact that no other energy source can provide cost efficient transport, storing and flexibility 
support the fact that oil will not be replaced in the short term perspective according to 
Kärrmarck (personal communication, 2006-05-23). The alternative sources that 
continuously will take market shares are biomass, nuclear and coal and probably gas. 

As the consumption of oil globally is connected with transportation, oil will remain 
important as almost all transportation today is driven by oil derived fuels (Enskilda 
Securities, 2006). Although the high price level will force the transportation industry to 
search for alternative fuels in order to stay profitable. As long as there is a demand for oil 
derived products oil will be extracted and refined, oil production and extraction will 
however be more sophisticated and expensive. This will lead to high prices and luxury 
consumption. Oil will be produced from smaller and smaller accumulations as all larger oil 
accumulations will be depleted by then also keeping prices high. 

The peak oil theory is interesting as there will be times when consumption exceeds the 
production capacity limits, especially as Asian countries’ demand will lead to increased 
growth of the aggregate oil demand. These periods of time are peaks according to the 
theory and as the supply of oil will decrease although capacity is increased the peak will 
sooner or later be passed. 

5.3 The Price of Oil 
As oil is a scarce resource and the production capacity is limited due to the conflict in Iraq, 
Iran and Nigeria along with the refining limitations, the price of oil will maintain high for 
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the nearest future. As the respondents answer, the price is realistic too. Agfors (personal 
communication, 2006-05-02) says that the market finds the price to be realistic as the price 
in the market place is at that high level. The expectations on the market are that the price 
will go down in time but in the short term, high global economic growth will keep the 
pressure on the up side. Although according to Holdö Dahl (personal communication, 
2006-05-28), some analysts believe that the oil price will not go down to a lower level but 
increase until the day of depletion. However, the survey conducted clearly shows that the 
demand for oil from ordinary citizens will drop, although not dramatically, as the oil price 
increases and thus, this will ultimately affect oil producing and exploring companies. 
Furthermore, the limit of about SEK 18/litre will naturally affect how far the oil price can 
go before causing great difficulties for the economy, such a scenario would almost certainly 
have a negative impact on oil producing and exploring companies. According to Kärrmarck 
(personal communication, 2006-05-23), in two to five years time, a new supply will reach 
the market and press the price downwards. In the longer term, some sources mention 
prices up to $150 as possible but hardly probable but hardly probable. No one knows at 
this time but only the future can tell. Alternatives and substitutes will most likely enable 
replacement of oil derived products and prices will settle at lower levels. 

The currently high global demand growth will eventually decrease due to the high prices 
which will lead to the fact that the prices will respond to this and decrease. According to 
Enskilda Securities, this lies a few years ahead due to bottlenecks in the supply chain and 
limitations in the expansion of the production capacity. The fact that OPEC is working to 
determine a security of demand commitment is a signal that the plans for expansions will 
be delayed and a normalization of the market will be a few years ahead in time. Suffering 
from a later normalization and a high price level are poor countries that have to import oil 
and other importing countries that will face economic hardship while oil exporters will not 
suffer as much. As the strong global economic situation will weaken the problems will be 
revealed.  

No current viable measures can be applied that will restrict the oil price according to 
Agfors (personal communication, 2006-05-02) and Kärrmarck (personal communication, 
2006-05-23). The business cycle will eventually turn downwards and the prices will 
normalize as the global demand growth will slow down. 

In addition, the high interest in alternative sources of energy from consumers may speed 
up the development of new technologies, which ultimately will make the demand of oil as a 
source of energy to fall dramatically.           

5.4 Factors Creating Value 
When addressing this topic, the respondents mentioned several factors that create value in 
an oil company. Realized reserves in politically stable countries are a very important factor 
especially in the short term according to Agfors (personal communication, 2006-05-02) and 
Kärrmarck (personal communication, 2006-05-23) also stresses the importance of the 
location of the reserves. In the longer run cost efficient production of oil is the factor for 
success according to Agfors and Kärrmarck stresses the importance of marginal cost of 
extraction. Other factors that can create value is to refine your products in order to retain 
the premium refining companies withhold otherwise. 

There are several factors that will affect the value of the company that the company can 
not affect. The war in Iraq and conflicts in Nigeria and Iran are examples of these factors. 
Other factors can be protectionism where oil producing countries decide not to sell parts 
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of the produced oil or the whole production in order to secure cheaper oil for the country. 
Protectionism will force companies to give up parts of their production at a lower price, 
thus lowering the company value.  

5.5 Valuation of E&P Companies 
When valuing E&P companies, the respondents are unanimous that the best way to value 
the company is to use NPV analysis and discount future incomes back to present in order 
to determine the current value, this method of analysis is also presented by Ross et al. 
(2005) in the theoretical framework. According to Agfors (personal communication, 2006-
05-02) this is the only time proven method and is the method investment banks use when 
valuing the companies. The importance of the NPV is further stressed by Holdö Dahl 
(personal communication, 2006-05-28), who mentions that Enskilda Securities use $ 30 per 
barrel, as a long term durable estimate of the revenue per barrel that can be realized by oil 
companies, when performing the NPV analysis. This estimate is used due to tax effects and 
political instability. In Bolivia for example, the government has recently confiscated oil 
deposits from oil companies, and in Venezuela the government has increased the taxes on 
oil companies. Actions like these are probable to increase in the future if oil companies will 
continue to show as high revenues as today, or even higher. Therefore if the oil prices 
would continue to increase in the future this would not affect the revenue per barrel 
realized by the oil companies. UBS Warburg (2003) on the other hand use mid cycle prices 
in their valuation due to the high volatility in oil prices. The reason why investment banks 
do not use the future prices of oil that are traded in the market, is due to the fact that the 
futures are traded in a too small a volume, and therefore large oil companies such as e.g. 
Exxon Mobil et cetera can not sell at those prices. The problem though regarding NPV 
analysis is that the information needed in order to perform the analysis is not available to 
the public (Agfors, personal communication, 2006-05-02). One way to use present value in 
order to determine the value of the company is to use the net revenue per barrel and apply 
that revenue to the current amount of reserves. This is what the Hotelling Valuation 
Principle offers and this way of valuation is available to the public as the information 
needed to perform the Hotelling Valuation Principle is accessible in annual reports from 
the company. The Hotelling Valuation Principle however is harder to perform when 
companies do not present their average costs and prices in per barrel terms. It is therefore 
hard to determine the average cost per barrel to put in to the formula. In this thesis this 
was the case for PA Resources and this shows in the value derived from the calculations 
for PA Resources.  

As NPV analysis material is hard to obtain and Hotelling Valuation is hard to perform, 
Osmundsen et al. (2005) state that analysts turn to relative valuation methods, as is also 
emphasized by Damodaran (2002). Of these relative metrics the ROACE is argued to be 
the most important and widespread amongst analysts (Osmundsen et al., 2005), the 
ROACE is also presented in the theoretical framework as a a useful measure of 
profitability.. In their analyses analysts usually depict the relationship between enterprise 
value to debt adjusted cash flow (EV/DACF) and ROACE in a diagram for different 
companies at a certain point in time. However, a flaw of the ROACE is that it does not 
reward investments, since it falls the first years following an investment and is boosted in 
periods of divestment. As a consequence this may put a ceiling on the oil companies’ 
investments and thereby harm future profitability.  Furthermore, Antill and Arnott (2002) 
argue that another problem with the ROACE is that it reflects a mixture of both legacy and 
new assets, and ROACE ultimately falls short of being a good measurement of the current 
performance of a company. EV/DACF may also be used separately from ROACE by 
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using the ii DACFDACFEVP ⋅= )/(  formula. In addition UBS Warburg (2003) state that 

their most important multiple is EV/DACF since it among other things takes tax expenses 
into consideration and is independent of how the company is financed. Apart from 
ROACE Osmundsen et al. (2005) identify some other common financial indicators and 
benchmarks used among analysts and investment banks which are unit cost, production 
growth, reserve replacement rate, and average tax rate. UBS Warburg (2003) also argue the 
applicability of unit cost but mentions production cost as well. Kärrmarck (personal 
communication, 2006-05-23) mentions the R/P ratio, reserves to production, as an 
important method to use, this ratio shows the percentage of the production that is stored 
in reserves and the percentage that is sold. Another measure that is emphasized in the 
empirical findings is economic value added (EVA). McCormack and Vytheeswaran (1999) 
argue that in contrast to other commonly used metrics such as EBITDA (earnings before 
interest, taxes, depreciation and amortization), cash flow and ROE (return on equity), an 
improvement in EVA always represents an improvement in performance for the 
shareholders. Furthermore, McCormack and Vytheeswaran (1999) argue there to be proof 
supporting that EVA explains more of changes in shareholder wealth than accounting 
based measures. Another advantage of EVA is that it can be directly connected to the 
company share price through market value added (MVA). Yet, due to the unique 
conditions characterizing the oil industry and petroleum exploration and production 
companies, due to the transparency of the industry, the EVA should be adjusted in order 
for the analyst to receive a fair result. More explicitly, McCormack and Vytheeswaran 
(1999) stress the use of a so called forward looking EVA. This metric should include 
changes in the value of reserves, and by making this adjustment the market would give 
credit now for value that will be delivered in the future. McCormack and Vytheeswaran 
(1999) further say that real options are essential when valuating the reserves of E&P 
companies. More specifically option theory could successfully be applied to the proven but 
not yet developed reserves and the probable and potential reserves, as the option gives the 
owner the right but not the obligation to develop the reserve. In principle, reserves that 
would generate a negative cash flow if developed today may generate a positive cash flow 
in the future whereby they incorporate a value to its owner. By applying real option theory 
one would be able to find the value of these reserves. The application of option theory to 
oil companies is also supported by Smith and McCardle (1998), who have developed a 
framework integrating option theory and decision analysis. The integrated valuation model 
uses option pricing to value risks that can be hedged trading existing securities and the 
decision analysis to value those risks that can not be hedged trading securities. Since oil 
projects are very complex the use of the integrated framework presented by Smith and 
McCardle (1998) can be very valuable in the valuation of such projects, thus facilitating in 
the valuation of the company. However, the complexity of this approach makes it more 
difficult to use as well as the subjectivity incorporated in the model. Hence, the integrated 
framework may be more valuable internally to the company when valuing different oil 
projects, than to an outside analyst.  

5.6 Comparison of Chosen Oil Companies 
In this section the authors will apply the valuation approaches suggested by the literature 
and recommended in the empirical findings on the three companies chosen. This is in 
order to depict how a company valuation may appear and thereby give the reader a better 
understanding of the topic. As a remark the authors would like to point out that the price 
to dividends metric will not be depicted in the following analysis. This is due to the fact 
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that the companies chosen do not pay any dividends but retain all earnings. For 
calculations, please see appendix 1.  

5.6.1 Profitability Analysis 
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Figure 5.1 Profitability Analysis I 

 

Table 5.1 Profitability Analysis I 

  LUPE PARE WSIB 

ROA 14,6 4,22 0,09 

ROE 32,84 10,55 0,19 

ROACE 49,61 81,59 0,68 

WACC 3,24 5,89 3,08 
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Figure 5.2 Market to Book Value 

 

Table 5.2 Market to Book Value 

  LUPE PARE  WSIB 
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MC/BV 7,14 4,03 2,77 

 

Looking at figure 5.1 and table 5.1, one may see that the figures for Western Siberian 
Resources are very low in comparison to Lundin Petroleum and PA Resources. Nilsson et 
al. (2002) argue that the long run ROE should be higher than the long run WACC in order 
for the company value to be larger than the book value, which means that the company is 
actually making investments that show a return on the capital invested by shareholders. 
Thus, if Western Siberian Resources continues to show a low ROE value for a longer 
period of time with showing no signs of a change, the shareholders should start to worry. 
A reason for the low figures of Western Siberian Resources is the fact that the company 
invested heavily during 2005, where total investments amount to approximately SEK 2.4 
billion, which is more than both the investments made by Lundin Petroleum and PA 
Resources even though these companies have a higher market capitalization as well as 
enterprise value. When looking at ROACE and comparing it with the other measures you 
can easily see that ROACE is significantly higher than the ROE and ROA, implying that 
the findings of Osmundsen et al. (2005) are correct. Osmundsen et al. (2005) emphasize 
the use of ROACE among analysts and investment banks in the valuation of oil companies. 
Thus, in order for oil companies to receive good recommendations from analysts they try 
to maintain a high ROACE. Looking at all measures it seems as if Lundin Petroleum has 
the best figures, which may not come as a surprise since Lundin is the largest and oldest 
company in the sample of three. 
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Figure 5.3 Profitability Analysis II 

 

 

Table 5.3 Profitability Analysis II 

  LUPE PARE WSIB 

EVA 773698518 -31278381 -61652450 

 

The only company within the sample showing a positive EVA is Lundin Petroleum. This 
means that Lundin Petroleum generates a return of SEK 773 698 518 above the expected 
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return of the company share and debt holders. As the EVA of PA Resources and West 
Siberian Resources is negative this implies that the ROA of these companies is lower than 
the WACC as could be seen from the previous table. However, McCormack and 
Vytheeswaran (1999) argue that in order to get a fair value of the EVA analysts should 
apply a so called forward-looking EVA. The reason for this is the transparency of the oil 
industry where the MVA will instantly be affected by the current EVA and thus reflect the 
conditions of today rather than the conditions of tomorrow. Instead, by adjusting the EVA 
the market gives credit now for value that will be delivered in the future.  However, due to 
lack of information as well as knowledge and skills, the authors had no possibility to 
perform such a calculation. Still the EVA may give a hint of how well the capital providers’ 
cash is spent.   

5.6.2 Multiples and Metrics 
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Figure 5.4 P/E ratio and EV/EBITDA ratio 
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Figure 5.5 P/E ratio and EV/EBITDA ratio WSIB 

 

Table 5.4 P/E ratio and EV/EBITDA reatio 

  LUPE PARE   WSIB 
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P/E 21,73 63,37 P/E 2091,3 

EV/EBITDA 13,18 34,75 EV/EBITDA 19,31 

 

The price to earnings ratio depicts the shareholders expectations about the future value of 
the company. Hence, the higher the price to earnings ratio the higher are the shareholders 
expected future earnings. The average price to earnings ratio on the Stockhom Stock 
Exchange is currently 13,5 (n24.se, 2006).As can be seen, the price to earnings ratio of 
Western Siberian Resources widely exceeds this number. Also, PA Resources has a quite 
high price to earnings ratio. The figures of PA Resources and Western Siberian Resources 
can be put in comparison to the high P/E ratios during the IT boom, with an average price 
to earnings ratio on the Stockholm Stock Exchange of 30 (Bäckström, 1999). However, as 
pointed out by NYSE (2006) a high P/E ratio does not necessarily mean that a company is 
overvalued, but it may instead be correctly priced with respect to its expected future 
earnings. The enterprise value to earnings before interest taxes depreciation and 
amortization is quite similar to the P/E value in its interpretation. The difference between 
the two measures is that EV/EBITDA takes into account the debt holders. When 
comparing the EV/EBITDA and P/E you will recognize a huge difference between the 
two values for Western Siberian Resources. The reason for this is that Western Siberian 
Resources has very high interest expenses as well as taxes, which have a negative impact on 
the net income of the company.     

5.6.3 E&P Specific Metrics and Ratios 

This section presents the ratios specific to the oil industry and E&P companies presented 
in the theoretical framework and empirical findings. 
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Figure 5.6 ROACE and EV/DACF 

 

Table 5.5 ROACE and EV/DACF 

  LUPE PARE WSIB 

ROACE 49,61 81,59 0,68 

EV/DACF 16,69 52,09        - 

 



Empirical Findings 

 
54 

Osmundsen et al. (2005) state that it is common among analysts to depict the relationship 
between return on average capital employed and enterprise value to debt adjusted cash 
flow, although there is no clear cut relationship between the two. From the diagram one 
may see that the higher ROACE of PA Resources amounts to a higher EV/DACF value.  
EV/DACF is a multiple similar to P/E but with the difference that it takes all providers of 
capital into consideration. ROACE on the other hand, as described by Catasús et al. (2001), 
shows how the company is performing without regard to how it is financed, and is also 
described in the analysis above. Therefore, one may argue that the higher the ROACE the 
higher should the EV/DACF be which seems to be the case in figure 5.6. The reason why 
Western Siberian Resources is not depicted in the diagram is due to the fact that the 
company’s debt adjusted cash flow (DACF) is negative. This may not necessarily be a 
problem though, as pointed out by Nilsson et al. (2002), as many companies with a high 
growth rate have a negative free cash flow. Since debt adjusted cash flow is just a rewriting 
of free cash flow the previous reasoning goes for DACF as well. Moreover, Nilsson et al. 
(2002) argue that a reason for this can be due to large investments made by the company, 
which is true for Western Siberian Resources as mentioned earlier and which may explain 
the negative debt adjusted cash flow of the company.    

 

Table 5.6 E&P Specific Measures and Metrics 

  LUPE PARE WSIB 

Average Unit Price (USD) 52,93 54,90 26,38 

Average Unit Cost (USD) (22,92) (22,91) (17,62) 

Average Unit Revenue (USD) 30,01 31,99 8,76 

      

Average Tax Rate 46,58% 48,55% 77,83% 

      

Production 2005 12 083 451 893 000 2 976 312 

Production 2004 9 755 455 686 000 1 176 903 

Production Growth 23,86% 30,17% 152,89% 

Reserves 146 100 000 116 200 000 176 212 000 

R/P ratio 12,09 130,12 59,20 

 

The table above presents the valuation metrics that according to the empirical findings are 
the most widespread and important ones in the valuation of E&P companies undertaken 
by analysts. 

Looking at table 5.6 one may see that the average unit cost for the three companies is fairly 
equal, although West Siberian Resources has a slightly lower number. However, since the 
average unit price of West Siberian Resources’ oil is much lower than the competitors, due 
to the lower quality of its oil produced, its average unit revenue is far below competition. 
This would obviously have a negative impact on the valuation of the company. Moreover, 
when observing the tax rates West Siberian Resources also stand out with a tax rate much 
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higher than the tax rate of Lundin Petroleum and PA Resources, this would also affect the 
valuation negatively. However, when looking at the production growth West Siberian 
Resources is clearly in top and Lundin Petroleum is slightly behind PA Resources. Finally, 
looking at the reserves to production ratio one may recognize quite a spread. The higher 
the R/P ratio, everything else equal, the longer time it will take until the company reserves 
are depleted. By applying real option theory to this figure one may see that PA Resources 
has a real option to increase the production rate, e.g. at a higher oil price PA Resources 
would use its real option and increase the production rate. 

5.6.4 Hotelling Valuation Principle 

In order to put the values derived from the Hotelling Valuation Principle in the empirical 
findings into perspective, the authors will look at the relation between the market 
capitalization of the company in question. This in order to see if the company valuation is 
realistic and if the company is traded at a discount or at a premium. The values according 
to Krautkraemers assumption of decreasing well pressure will be used in order to give the 
most realistic relations as this is the values that best corresponds to reality (Krautkraemer, 
1998).  

5.6.4.1 Lundin Petroleum 

Lundin Petroleum is the largest company out of the sample of three the authors have 
chosen to look at. With a market capitalization of approximately SEK 21.6 Billion at the 
end of 2005 Lundin Petroleum was the largest oil company listed on the Stockholm Stock 
Exchange at that point in time. Accumulated reserves reached 146 100 000 bbl by the end 
of 2005, consisting of proved and probable reserves in the SPE classification. Lundin 
Petroleum has one of the larger reserves in its disposal out of the companies listed at the 
Stockholm Stock Exchange.  

When applying the Hotelling Valuation Principle to Lundin Petroleum, the average selling 
price in 2005 was used and it was $52.93/bbl in relation to the average cost per barrel for 
2005 that was $22.92 (Lundin Petroleum, 2006). Using these figures in the Hotelling 
Valuation Principle with the reserves according to SPE 2P gave a value of SEK 34 799 466 
960 prior to depletion and decreasing well pressure. When accounting for depletion and 
depreciation the value derived was SEK 17 399 733 480. This put into relation to the 
market capitalization, market capitalization of Lundin Petroleum SEK 21 599 773 940, 
would imply that Lundin Petroleum is slightly over-valued in comparison to the 
fundamental value calculated with the use of Hotelling Valuation Principle. With the value 
derived from the Hotelling Valuation Principle the share price of Lundin Petroleum at the 
end of 2005 should have been SEK 67.67 if the value is divided by the number of 
outstanding shares. Using percentages, this would imply that Lundin Petroleum was traded 
at a 24 per cent premium that is above the actual value at the end of 2005. 

5.6.4.2 West Siberian Resources 

West Siberian Resources has all their production in Russia and is therefore affected by the 
tax rates applied to oil products in Russia limiting the profit potential. Russian Oil is 
cheaper than other oil as the oil extracted in Russia is thicker and is more costly to refine. 
Further decreasing the price is tax, as the Russian government applies high tax rates on oil 
in order to benefit from the successful extraction of oil leading to the production tax on oil 
along with other taxes as profit tax, VAT and export duty. The average cost of extracting 
oil is rather high in relation to the income for the oil as the cold weather and other factors 
make it more expensive to extract the oil in Russia.  
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West Siberian reserves accounts to 176 212 000 barrels of SPE 2P oil and average sales 
price of $26.38/bbl and an average cost of $17.62/bbl (West Siberian, 2006). Putting this 
into the Hotelling Valuation Principle gave a value of SEK 12 251 689 080 prior to 
depletion and decreasing well pressure. When accounting for depletion and depreciation 
the value derived was SEK 6 125 844 540. When relating this to the market capitalization 
of West Siberian Resources that was SEK 3 851 682 736 as of the end of 2005. This would 
imply that West Siberian Resources was traded at a premium at the end of 2005. As the 
value from Hotelling Valuation Principle was higher than the market capitalization would 
incline that West Siberian Resources was under-valued in the end of 2005 and as 
mentioned above traded at a discount. With the value derived from the Hotelling Valuation 
Principle the share price of West Siberian Resources at the end of 2005 should have been 
SEK 7.73 if the value is divided by the number of outstanding shares. In percentage, West 
Siberian was traded at a 37 per cent discount when relating the Hotelling Valuation 
Principle value to the market capitalization at the end of 2005.  

5.6.4.3 PA Resources 

PA Resource had reserves accounting for 116 200 000 barrels at the end of 2005 according 
to SPE 2P classification. The average sales price for PA Resources was $54.90/boe for 
2005 and the average cost of production was $22.91/boe for the same period (PA 
Resources, 2006). Market capitalization for PA Resources was SEK 4 996 446 156 at the 
end of 2005. Using the figures for PA Resources and calculating the value of the company 
using the Hotelling Valuation Principle gave a value of SEK 29 503 718 010 before taking 
depletion and decreasing well pressure into account. The value after considering depletion 
and decreasing well pressure was SEK 14 751 859 005 according to the calculation.  

The fact that this number is almost three times the market capitalization is that the figures 
for sales price and average cost was derived from the annual report in comparison to West 
Siberian Resources and Lundin Petroleum where the average figures were published in the 
reports. This might be the reason to the slightly unrealistic value. If this would be the real 
value, PA Resources would be traded at SEK 115.15. This would then imply that PA 
Resources is traded at a 66 per cent discount.  
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6 Conclusion 
This chapter contains the concluding remarks the authors have made from analysing the theoretical frame 
work and the empirical findings.   

From performing a smaller survey to look in to the price sensitivity of oil derived products, 
the authors can conclude that the high price level of oil derived products at this time does 
not affect the consumer behavior radically. Some respondents claim to drive less but most 
respondents claim that they are not able to drive less due to their work. Further, the 
authors were able to draw the conclusion that according to the survey results, people 
expect the price of gasoline to rise further and people will still continue to drive. 

According to the answers obtained from the questionnaire and market update from 
Enskilda Securities, the authors can conclude that the supply of oil will not be affected the 
nearest 30 years. As there is no substitute or viable alternative to oil to pose a threat to oil, 
oil will continue to dominate the energy market and as the global economic growth 
continue the price will remain high the next few years. The conflict in Iraq also affects the 
economic growth along with the conflict in Iran and Nigeria, the price of oil will remain 
high until they are resolved. The authors conclude that the market will normalize in a few 
years as production capacity and refining capacity increases and the global economic 
growth decreases. 

The two major sources of value to an oil company are reserves in politically stable 
countries in the short term, something that is rare today, and cost efficient production of 
oil in the longer time perspective. These two are the two most important factors according 
to the respondents. 

Valuation of oil companies is best conducted through the use of an NPV analysis 
approach, however the lacking availability of information for the public makes it hard to 
use. The authors conclude that for banks and investment companies this is the method to 
use but for other actors that do not have access to the information needed there are other 
methods to use. One of these methods is the Hotelling Valuation Principle that is a form 
of present value analysis as it uses the net revenue and the current reserves. As the 
numbers are available in annual reports, the method is simple, however, the information is 
not always noted as net revenue per barrel which can lead to confusion and in the longer 
run, faults in calculations. 

In addition to the net present value analysis and the Hotelling Valuation Principle relative 
measures are common to use in the valuation of E&P companies. By interpreting these 
measures one can understand the profitability, costs and production patterns. The most 
important relative measures for valuation of E&P companies are return on average capital 
employed, unit cost, production cost, average tax rate and production growth. Two specific 
measures for the oil industry and valuation of oil companies are the reserves per 
production ratio, explaining how long reserves will last and the reserve replacement rate, 
explaining to what extent the companies replace their reserve. Another very useful measure 
is the enterprise value to debt adjusted cash flow. Further, the use of real options can be 
applicable in order to determine outcome of operations but is a very complex and resource 
demanding process. However, if the information needed is available, the method of real 
options will provide good results. To round up the measures and metrics emphasized in the 
valuation of E&P companies the authors present a framework below. 
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7 Discussion and Final Remarks 
This chapter contains the suggestions for further research on the topic at hand and presents the final 
remarks the authors want to make. 

7.1 Criticism on the Thesis 
It is hard if not impossible to write a perfect thesis. This particular thesis does by no means 
have any pretension of being a perfect thesis and the authors are aware of that fact. This 
thesis suffers from the fact that the answering frequency on the questionnaire was low 
compared to what the authors expected. With a more extensive base for the empirical 
findings, the thesis could have been better. Further, the authors of the thesis do not have 
all the knowledge in the topic and are not able to perform the most complex methods of 
valuation. The authors did not have access to information needed for NPV analysis and 
can therefore not evaluate these methods and have to rely on respondents with experience 
from valuation using these methods. The authors limited knowledge would also affect the 
valuation performed by the authors and the reader should understand that this valuation by 
no means is 100 per cent correct. However, it may give the reader a picture of the 
companies chosen and the differences between them. The authors emphasized formulating 
questions in the questionnaire that would not be leading. However, in this quest the 
authors may instead have formulated too open-ended questions which could lead to 
personal interpretation, hence the questions may not have been sufficiently delimited. In 
addition, it was hard for the authors to find relevant valuation methods that are specific to 
the oil industry and exploring and producing companies, this naturally has a negative 
impact on the overall quality of the thesis. As the thesis work progressed the authors 
became aware that the topic is very complex and to achieve a full understanding of the 
topic would require an extended approach.  

7.2 Suggestions for Further Research 
While working on the thesis many thoughts and concerns have arisen regarding the topic, 
of which some are presented below: 

• A more in depth analysis of the Hotelling Valuation Principle could determine the 
relevance of the principle as a valuation method for scarce resources in general, and 
oil specifically. 

• To perform a quantitative study in order to determine what are the most commonly 
used metrics and measures, originating from this thesis to see if the conclusions 
drawn by the authors are the right ones concerning valuation methods and 
measures would be interesting.  

• It would be of interest to more thoroughly investigate the future of oil and the 
consequences of different scenarios on oil as the dominant source of energy, and 
how this would affect the economic and political environment. 

• Are there other industries with attributes similar to the oil industry? What are the 
similarities and dissimilarities in valuation of companies of those industries? 

• How and if is the oil industry preparing for a world less dependent on oil, and 
would the oil companies become worthless when oil would to deplete? 
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• Legal claims have been directed to the tobacco industry regarding its irresponsible 
methods and actions which have thereby jeopardized and taken millions of human 
lives. What responsibilities does the oil industry have for the pollution and 
ecological disruptions caused by fossil fuels, and which will affect the human race 
for many generations to come? And may the oil industry be exposed to legal claims 
similar to the tobacco industry for its irresponsible behaviour? 

7.3 Final Remarks 
The framework presented by the authors is not in any way revolutionary but could 
although improve the understanding of the valuation of exploring and producing oil 
companies and the complexity of such to the reader. Furthermore, oil and the oil industry 
is a subject that has not received as much attention as deserved in Swedish business press 
and literature and the authors of the thesis hope that this thesis will awake an interest and 
understanding of the relevance of the topic to the reader. 

Finally, the authors would like to thank all the respondents participating in the thesis for 
their contribution to the result.  
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Appendix 1 

Lundin Petroleum 
 

All figures are presented in SEK   

Lundin Petroleum   

Year 2005 2004 

No. of shares after dilution 257140166  

Price per share (SEK) 84  

Market Cap (SEK) 21599773944  

Debt 4079707000 3482100000 

Minority interest 3050000  

Sales 3995477000 2344005000 

Sales to market cap 0,184977723  

EBITDA 1917716000 862478000 

Operating profit (EBIT) 2013158000 848402000 

Capital expenditure 1514415000  

Depletion 753428000 381252000 

Depreciation 208135000 150065000 

Amortization 15182000 7224000 

DD&A 976745000  

Net income 993975000 605258000 

Total assets 7762373000 5852313000 

Average total assets 6807343000  

Equity 3682666000 2370213000 

Average equity 3026439500  

Shareholders equity 3679616000 2367282000 

Interest bearing debt 736151000 1343021000 

Shareholders equity and interest bearing debt 4415767000  

Minority interests 3050000 2931000 

Capital Employed 4418817000 3713234000 

Average Capital Employed 4066025500  

Book Value 3682666 2370213 
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ROA 0,146015119  

ROE 0,328430487  

RoACE 0,495116915  

Market-to-book 7,137024858  

Current assets 1432892000  

Current liabilities 1256306000  

∆Working capital 216497000  

Free cash flow 1861120858  

Debt adjusted cash flow 321245898,3  

Beta value (β) 0,18  

Risk premium (%) 8,4  

Risk free rate of return* (%) 3,335  

Required return on equity (%) 4,847  

Required return on debt (%) 1,1  

Debt/(Debt+Equity) 0,525575  

Equity/(Equity+Debt) 0,474425  

WACC 3,235865773  

Total cash and cash equivalents 402845000  

Enterprise value (EV) 25679480944  

EV/DACF 16,95670007  

EV/EBITDA 13,39065896  

EVA 773698517,8  

EVA/share 3,008859059  

Price per earnings (share) 21,73070142  

Tax 866734000  

Tax rate 0,465808  

Sum of fixed assets 6329481000 4815066000 

Investments 1514415000  

Increase in investments (%)   

 

Free Cash Flow   

EBIT (+) 2013158000 

Cash taxes on EBIT (-)  
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Tax on profit and loss account (+) 866734000 

Tax deductible from interest payment (+) 91513000 

Tax on interest income (-) 20501141,7 

Tax on non-operating income (-)  

Investments (-) 1514415000 

  

  

  

Depreciation (+) 208135000 

Changes in working capital (+/-) 216497000 

Increase (-)/decrease (+) liquid cash 121038000 

Increase (-)/decrease (+) customer accounts  

Increase (-)/decrease (+) inventory 11375000 

Increase (+)/decrease (-) suppliers debt 62693000 

Increase (+)/decrease (-) other n. i. b. operating debt 286217000 

FCF 1861120858 

 

PA Resources 
 

All figures are presented in SEK   

PA Resources   

Year 2005 2004 

No. of shares after dilution 128114004  

Price per share  39  

Market Cap (SEK) 4996446156  

Debt 2138686000 106682000 

Minority interest             -         - 

Sales             -         - 

Sales to market cap             -  

EBITDA 183752000 71168000 

Operating profit (EBIT) 174030000 65260000 

Capital expenditure 401560705  

Depletion   
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Depreciation 9722000  

Amortization   

DD&A 9722000  

Net income 78841000 40677000 

Total assets 3378735000 361589000 

Average total assets 1870162000  

Equity 1240049000 254907000 

Average equity 747478000  

Shareholders equity 174010000 70300000 

Interest bearing debt 177911000 4076000 

Shareholders equity and interest bearing debt 351921000  

Minority interests 313000 0 

Capital Employed 352234000 74376000 

Average Capital Employed 213305000  

Book Value 1240049000  

ROA 0,04215731  

ROE 0,105476014  

RoACE 0,815873983  

Market-to-book 4,029232842  

Current assets 972182000  

Current liabilities 497684000  

Working capital -424881000  

Free cash flow -2323976203  

Debt adjusted cash flow 122583166,4  

Beta value (β) 0,96  

Risk premium (%) 8,4  

Risk free rate of return* (%) 3,335  

Required return on equity (%) 11,399  

Required return on debt (%) 4,5  

Debt/(Debt+Equity) 0,606667  

Equity/(Equity+Debt) 0,393333  

WACC 5,888226859  

Total cash and cash equivalents 750145000  
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Enterprise value (EV) 7135132156  

EV/DACF 58,20645986  

EV/EBITDA 38,83022855  

EVA -31278381,19  

EVA/share -0,244144904  

Price per earnings (share) 63,37370348  

Tax 74393000  

Tax rate 0,485486  

Sum of fixed assets 2506553000 231929000 

Investments 2274624000  

Increase in investments (%)   

 

EBIT (+) 174030000 

Cash taxes on EBIT (-)  

Tax on profit and loss account (+) 74393000 

Tax deductible from interest payment (+) 35365227,67 

Tax on interest income (-) 17981430,47 

Tax on non-operating income (-)  

Investments (-) 2174624000 

  

  

  

Depreciation (+) 9722000 

Changes in working capital (+/-) -424881000 

Increase (-)/decrease (+) liquid cash 706277000 

Increase (-)/decrease (+) customer accounts  

Increase (-)/decrease (+) inventory 404000 

Increase (+)/decrease (-) suppliers debt 45555000 

Increase (+)/decrease (-) other n. i. b. operating debt 236245000 

FCF -2323976203 

 

West Siberian Resources 
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All figures are presented in SEK   

WSIB Resources   

Year 2005 2004 

No. of shares after dilution 792527312  

Price per share  4,86  

Market Cap (SEK) 3851682736  

Debt 2005416798 171036796 

Minority interest 2495549            - 

Sales 625091173 176354787 

Sales to market cap 0,162290411  

EBITDA 303061703 178340861 

Operating profit (EBIT) 92534638 189279020 

Capital expenditure 3201643501  

Depletion   

Depreciation 112586733  

Amortization   

DD&A 11258673,3  

Net income 1841763 138849795 

Total assets 3395294077 731538696 

Average total assets 2063416387  

Equity 1389877279 560501900 

Average equity 975189589,5  

Shareholders equity 9886910677 2032373511 

Interest bearing debt 14754881638 524727049 

Shareholders equity and interest bearing debt   

Minority interests 0 0 

Capital Employed 24641792315 2557100560 

Average Capital Employed 13599446438  

Book Value 1389877279 560501900 

ROA 0,000892579  

ROE 0,00188862  

RoACE 0,006804294  

Market-to-book 2,771239443  



Empirical Findings 

 
72 

Current assets 304903466  

Current liabilities 1592798102  

Working capital 252520058,7  

Free cash flow -18906596805  

Debt adjusted cash flow -3422390975  

Beta value (β) 0,4  

Risk premium 8,4  

Risk free rate of return* (%) 3,335  

Required return on equity 6,695  

Required return on debt (%) 2,57  

Debt/(Debt+Equity) 0,590646  

Equity/(Equity+Debt) 0,409354  

WACC 3,077140113  

Total cash and cash equivalents 8156379  

Enterprise value (EV) 5857099534  

EV/DACF negative  

EV/EBITDA 19,32642586  

EVA -61652450,33  

EVA/share -0,077792209  

Price per earnings (share) 2091,302049  

Tax 811000  

Tax rate 0,778311  

Sum of fixed assets 3090390611 656138035 

Investments 2434252576  

Increase in investments (%)   

 

EBIT (+) 11606000 

Cash taxes on EBIT (-)  

Tax on profit and loss account (+) 811000 

Tax deductible from interest payment (+) 5037228,79 

Tax on interest income (-) 237384,86 

Tax on non-operating income (-)  

Investments (-) 2434252576 
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Depreciation (+) 14036000 

Changes in working capital (+/-) 31671900 

Increase (-)/decrease (+) liquid cash 1296500 

Increase (-)/decrease (+) customer accounts  

Increase (-)/decrease (+) inventory 298600 

Increase (+)/decrease (-) suppliers debt 11529000 

Increase (+)/decrease (-) other n. i. b. operating debt 19145000 

FCF -18906596805 

 

* = the yield on a 10-year Swedish government bond. Received through personal 
communication with the Swedish Federal Reserve, 2006-05-24.  
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Appendix 2: Survey Questions for the Price Elastici ty 
Survey 

 

1. Kör du mindre bil idag än tidigare på grund av det höga 
bensinpriset? 

• Ja 
• Nej 
• Vet ej 

 

2. Vid vilket bensinpris kommer du att sluta köra bil? 

• 13 kr/l 
• 14 kr/l 
• 15 kr/l 
• 16 kr/l 
• 17 kr/l 
• 18 kr/l eller mer 
 

3. Hur högt tror du att bensinpriset kan komma att nå, på kort sikt? 

• 14 kr/l 
• 16 kr/l 
• 18 kr/l 
• 20 kr/l eller mer 
 

4. Skulle du kunna tänka dig att köpa en bil som drivs av alternativa 
bränslen redan idag? 

• Ja 
• Nej 
• Jag kör redan en bil som drivs av annat bränsle än bara bensin 

 

5. Skulle du kunna tänka dig att investera i en oljeaktie i dagens 
osäkra börsklimat? 

• Ja 
• Nej 
• Vet ej 
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6. Kör du mindre bil idag än tidigare på grund av det höga 
bensinpriset? 

• Ja 
• Nej 
• Vet ej 

 

7. Vid vilket bensinpris kommer du att sluta köra bil? 

• 13 kr/l 
• 14 kr/l 
• 15 kr/l 
• 16 kr/l 
• 17 kr/l 
• 18 kr/l eller mer 
 

8. Hur högt tror du att bensinpriset kan komma att nå, på kort sikt? 

• 14 kr/l 
• 16 kr/l 
• 18 kr/l 
• 20 kr/l eller mer 
 

9. Skulle du kunna tänka dig att köpa en bil som drivs av alternativa 
bränslen redan idag? 

• Ja 
• Nej 
• Jag kör redan en bil som drivs av annat bränsle än bara bensin 

 

10. Skulle du kunna tänka dig att investera i en oljeaktie i dagens 
osäkra börsklimat? 

• Ja 
• Nej 
• Vet ej 
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Appendix 3: Questionnaire 

1. The future of the use of oil and the development of the price of oil is 
hard to predict. How will the future for oil and the use of oil develop? 

 

2. According to different sources, oil account for 40 per cent of the 
aggregate energy consumption today. In what time frame do you think 
there will be another dominating source of energy? 

 

3. Many predictions of the end of oil have been presented. In what time 
frame will the oil supply run out? 

 

4. Hubbert’s theory of Peak Oil has been debated for a while with different 
time frames of when we will pass peak oil. Have we passed Peak Oil and 
if not, when will we pass it? 

 

5. The oil price has gone up from 20 dollars in the past 5 years to about 70 
dollars as of today. Is the high price of oil as of today realistic?  

 

6. If your answer was no to the previous question. What would be a realistic 
price of oil? 

 

7. The oil price being high is an incentive to use other ways of 
transportation or lowering the use of oil in other industries. How high 
can the oil price reach in the future? 

 

8. Measures could be enforced to limit the oil price in the future. What 
restrictions may limit the oil price in the future? 

 

9. As the price of oil has soared the past years, companies in the petroleum 
industry have followed with massive stock rallies as a result. Is the market 
value of oil companies today realistic? 

 

10. If your answer was no to the previous question. Are companies over- or 
under-valued compared to other sectors? 

 

11. By the millennium IT companies formed a bubble in the markets that 
eventually burst. Is the commodity market and oil in particular forming a 
stock bubble? 

 

12. Many factors have impact in the valuation of oil companies. What factors 
affect the value of an oil company? 
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13. The war in Iraq had a major impact on the price of oil and in the 
extension to oil companies. Are there other circumstances that may affect 
the valuation of an oil company? 

 

14. Business cycles affect the stock market, it has different impact on 
different industries. To what degree does the state of the business cycle 
affect the value of an oil company? 

 

15. There are several ways to determine the value of oil companies. What 
valuation principles and methods are used for valuation of oil company 
stocks? 

 

16. Different industries have distinctive attributes. Does the valuation 
process for oil companies differ from other industries? 

 

17. If your answer to the previous question was yes. How does it differ? 
 

18. There are theories saying that when the general public starts investing the 
professionals exit their positions in the same industry. Would you 
recommend investing in an oil company today?  

 

19. Based on your preferences and your answers above, would you sell off 
positions in oil company stock? 

 

20. The dependence on oil will end in the future. What do you think oil 
companies will have to do to change their operations to stay alive? 
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Appendix 4: Oil Reserve Classifications 

 

 


