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ABSTRACT 
Background: The heavy construction equipment industry is moving towards a future of 
automation and less environmental impact. To achieve this, providers of heavy construction 
equipment need to utilize emerging technologies. However, investments in emerging 
technologies pose a challenge for decision-makers, as the dimensions of such a decision are 
complex and potential benefits may be uncertain. Further, they act in an oligopolistic market 
structure, where it is essential to keep up with the competition by investing in beneficial 
projects. The most common approaches for valuing strategic investments either undervalues 
the investment or depends on intuition and experience. To make beneficial decisions, 
managers need the support of structured, quantitative analysis models.  
 
Purpose: The purpose of the thesis is to examine how a dynamic and strategic model for 
investment valuation can support in the decision-making process regarding strategic 
investments situated to uncertainty and competition, and what potential gains would follow by 
applying such a model.  
 
Method: A qualitative approach with qualitative methods have been used for this study. 
Semi-structured interviews, organizational documents, and a literature review have been 
conducted in order to meet the objectives of the research.  
 
Results: The empirical results revealed that the studied organization mainly used an internal 
and static approach for valuing and selecting which investments to undertake as current 
practise. Economic factors are most determinative in the final decision, but the expertise and 
intuition of key employees play a substantial part too.   
 
Conclusion: Applying a dynamic and strategic valuation model may support in the process of 
strategic investment decisions in a better way than the current practices of the studied 
organization. This is due to that it introduces a broader perspective of analysis, incorporating 
the value of managerial flexibility and analyses of external competition that are neglected in 
the valuation today.  
 
Keywords: Option Games, Strategic Investments, Investment Decisions, Uncertainty, 
Competition 
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SAMMANFATTNING 
Bakgrund: Industrin för anläggningsmaskiner siktar på en framtid av automation och mindre 
miljöpåverkan. För att uppnå detta måste leverantörer av anläggningsmaskiner utnyttja ny 
teknik. Investeringar i ny teknik utgör dock en stor utmaning för beslutsfattare, eftersom 
dimensionerna i ett sådant beslut är komplexa, samt att potentiella fördelar är osäkra. 
Dessutom agerar de i en oligopol-marknad, där det är av stor vikt att hålla jämnt temp med 
konkurrenter genom att investera i fördelaktiga projekt. De vanligaste tillvägagångssätten för 
att värdera strategiska investeringar antingen undervärderar investeringen, eller förlitar sig på 
intuition och expertis. För att ta fördelaktiga beslut behöver beslutsfattare support av 
strukturerade, kvantitativa analysmodeller.  
 
Syfte: Syftet med denna uppsats är att undersöka hur en dynamisk och strategisk modell för 
investeringsvärdering kan supportera i beslutsfattandeprocessen angående strategiska 
investeringar i en osäker och konkurrensutsatt miljö, och vilka potentiella fördelar en 
applicering av en sådan modell skulle kunna ge.  
 
Metod: En kvalitativ ansats med kvalitativa metoder har använts för denna studie. Semi-
strukturerade intervjuer, organisationsdokument, och en litteraturgenomgång har genomförts 
för att nå målen för studien.  
 
Resultat: De empiriska resultaten visade att den studerade organisationen främst använde ett 
internt och statiskt tillvägagångssätt för att värdera och välja vilka investeringar de åtog sig i 
dagsläget. Ekonomiska faktorer var mest determinativa i de slutgiltiga beslutet, men expertis 
och intuition hos nyckelpersoner spelar också en betydande roll.  
 
Slutsats: Att applicera en dynamisk och strategisk värderingsmodell kan supportera i 
processen angående strategiska investeringsbeslut på ett bättre sätt en det nuvarande 
tillvägagångssättet i den studerade organisationen. Detta är på grund av att ett bredare 
analysperspektiv introduceras, som integrerar värdet av flexibilitet och analyser av extern 
konkurrens, som inte behandlas i värderingsprocessen idag.  
 
Nyckelord: Optionsspel, Strategiska Investeringar, Investeringsbeslut, Osäkerhet, 
Konkurrens 
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NOMENCLATURE 
List of Acronyms 
 
DCF  Discounted Cash Flow 

DCV  Dynamic Capabilities View 

ENPV  Expanded Net Present Value 

IRR  Internal Rate of Return 

MIRR  Modified Internal Rate of Return 

NPV   Net Present Value 

RBV  Resource-Based View 

R&D  Research and Development  

SID  Strategic Investment Decision 

 

List of Explanations 
 
Discounted Cash Flow A valuation method used to estimate the attractiveness of an 

investment opportunity. The method analyses future cash flow 
projections and discounts them to arrive at present value 
estimates1. 

 
Decision Tree A tree-shaped diagram that is used to determine a course of action 

or show a statistical probability. Organizations may deploy 
decision trees as a kind of decision support system2. 

 
Game Theory A framework for hypothetical situations among competing players. 

It is in some respects the science of strategy, or at least the optimal 
decision-making of independent and competing actors in a 
strategic setting3. 

 
Investment An asset acquired with the goal of generating income or 

appreciation. In an economic sense, it is the purchase of goods that 
are not consumed today but are used in the future to create wealth4.  

 
Oligopoly A market structure with a small number of firms, none of which 

can keep the others from having significant influence5. 
 
                                                 
1 https://www.investopedia.com/terms/d/dcf.asp 
2 https://www.investopedia.com/terms/d/decision-tree.asp 
3 https://www.investopedia.com/terms/g/gametheory.asp 
4 https://www.investopedia.com/terms/i/investment.asp 
5 https://www.investopedia.com/terms/o/oligopoly.asp 
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Real Option  A real option is a choice made available for managers with respect 
to business investment opportunities. It is referred to as real as it 
typically involves a tangible asset instead of a financial 
instrument6. 

Strategy Creation of a unique and valuable position, involving a different 
set of activities7. 

 
Uncertainty  A situation where the current state of knowledge is such that the 

order or nature of things is unknown, the consequences of events 
are unpredictable, and credible probabilities to possible outcomes 
cannot be assigned8.  

  

                                                 
6 https://www.investopedia.com/terms/r/realoption.asp 
7 M. E. Porter, "What is strategy?," Harvard Business Review, vol. 74, no. 6, pp. 61-80, 1996. 
8 http://www.businessdictionary.com/definition/uncertainty.html 
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1. INTRODUCTION  
In this chapter, the reader is introduced to the research area which leads to the purpose of the 
study. The chapter includes an introduction and a problem discussion where the subject and 
the research question are motivated. The research focus will be further scoped with the help 
of delimitations that are also presented in the chapter.  
 

1.1 Introduction 
The future of construction is aiming towards a similar transformation as can be seen in the 
automotive industry today, with a focus on automation and less environmental impact. To 
achieve this goal, the providers of heavy construction equipment needs to develop innovative 
solutions that utilize emerging technologies such as digitization, automation, and new energy 
sources, that are all relatively unexplored in the industry [1]. Innovations of this kind enable 
new opportunities along the entire value chain, from the early design phase to the very end of 
an asset’s lifecycle. For the transformation to occur, it is of importance that the opportunities 
inherent in the new technologies are assessed properly and that the companies alter their 
processes, operations, and business models accordingly, to fully reap the benefits [2].  
 
Deciding which technology or innovative solution to bet on is a hard challenge for companies 
in today’s fast-changing and competitive environment [3]. Generally, choosing one direction 
is often a choice of also excluding another path, as resources are limited for most companies. 
According to Dodgson, Gann & Salter [3], innovative technologies also make the dimensions 
of the choice grow and makes it more complex, as the technology and potential benefits may 
be relatively unexplored. Further, if a firm does not innovate, competitors will, leading to the 
competitors gaining benefits over one’s own firm. 
 
In the heavy construction equipment industry, there are few players in the market, and the 
product diversification level is low. This leads to a fierce competition. The key to competing 
in the industry lies in trying to differentiate one’s own firm offerings from competitors. It is 
crucial to find opportunities that bring benefits to the company [2]. However, investment 
decisions pose a big challenge due to the complex and vast dimensions as well as a large 
amount of capital, and decision-makers need the support of well-developed decision and 
valuation methods to make the best possible choice for the company [4].  
 
Strategic adaptability has become essential if firms are to take advantage of future investment 
opportunities, respond appropriately to competitive moves, and limit losses from adverse 
markets. Strategic choices determine the firm’s competitive success and market value, and 
sometimes its very survival. Yet, managers often have to make strategic decisions using 
intuition and experience alone, with little guidance from structured, quantitative analysis [4], 
which may lead to non-beneficial investments for the company.   
 
This study examines the valuation of strategic investment decisions (SID) under uncertainty, 
in a large, mature firm. The uncertainty is derived from the fact that innovation and new 
technology development in many cases are facing unbroken ground, which makes the future 
unpredictable [5]. Nishihara [6] states that technological, market, and rival preemption 
uncertainties, with their respective associated risks, are what makes these kinds of 
investments hard to evaluate and execute a managerial decision about. Strategy is, according 
to Porter [7], the creation of a unique and valuable position, involving a different set of 
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activities. Investments, which involve the monetary flow stemming from capacity expansion 
and contraction in the expectation of future rewards [8], is a way for managers to increase the 
value of the firm [9].  
 
The process of strategic investment decision making involves identifying, evaluating, and 
selecting among projects that are likely to have a big impact on a company’s competitive 
advantage. The decisions regarding such investments are critical, since a successful outcome 
of the decision may reap major strategic and operational advantages for the company. On the 
other hand, if the company make wrong decisions, an important opportunity is lost forever, 
and substantial resources are needlessly wasted [10].  
 
Investment theory seeks to equip decision-makers with quantitative tools for assessing 
investment projects [11]. Investments are typically constructed as a present sacrifice for future 
benefits. The present is relatively well known, whereas the future benefits are subject to 
uncertainty [12], especially in today’s fast-changing and dynamic market. Generally, 
investment decisions show three important characteristics to reflect upon. Firstly, the 
investment is partly or completely irreversible, meaning that the full cost cannot be recovered 
after the investment. Secondly, there is uncertainty over the future rewards from the 
investment, and thirdly, there is some leeway about the timing or dynamic of the investment 
[8].  
 
Traditionally, managers use two approaches for evaluating strategic investment decisions. 
These consist of financial, quantitative methods, and more qualitatively focused competitive 
strategy frameworks [13]. However, for a long time, it has been recognized that a significant 
gap between finance and corporate strategy exists, as recognized by both academics and 
practitioners [4] [9], and research contributions addressing the intersection of the two fields 
has become numerous in recent years [11].  
 
While a great number of authors have focused on the timing of investments in a competitive 
and uncertain environment, managers rarely base their decision solely on timing [11]. In 
corporate finance, value creation for the firm’s shareholders is the accepted criterion for 
making investment decisions [14]. Investment valuation methodologies aim at selecting 
investments that, to create value for existing shareholders, yield an expected return in excess 
of the return required in financial markets from assets of comparable risk [4] [15].  
 
Big-budget investments require managers to on one hand make timely investments that 
prevent competitors from gaining ground, and on the other hand, they must avoid tying up too 
much capital in risky projects in an uncertain market. This means balancing the trade-off 
between the value of committing to investments due to competitive pressures and the value of 
managerial flexibility [16]. The need for new valuation methods or improvement of traditional 
ones, that account for the value of not only the expected cash flows but also the value of 
managerial flexibility and commitment has emerged in recent years [4] [10] [13]. Such an 
approach for valuing strategic investment decisions situated in uncertainty and competition 
would allow managers to make more well-informed decisions [16], aiming to maximize the 
value of the firm. 
 
In the early 1990’s, a new valuation method that incorporates the value of managerial 
flexibility and strategic commitment was proposed, suitable for dynamic competitive settings 
under uncertainty. It is commonly called option games and has received attention in academic 
research ever since [11]. This framework is a hybrid between the real options theory and 
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game theory, which quantifies the value of commitment and flexibility in an expanded 
traditional valuation approach. The option games framework is suitable for companies in 
capital-intensive, oligopolistic markets that face high demand volatility [16]. However, this 
framework is developed mostly in regard to duopoly markets [15]. In oligopoly markets or 
perfect market conditions, the literature is not well-developed, but it can be used in oligopoly 
or perfect markets by analyzing one competitor at a time. [4]  
 

1.2 Problem Discussion 
As mentioned in the previous sections, managers need the support of well-developed 
valuation methods to be able to make the best possible decision regarding strategic 
investments. Generally, there are three valuation models to consider for evaluating an 
investment. These are static models, dynamic models, and strategic dynamic models [11].  
 
The static valuation models, which often takes a discounted cash flow (DCF) approach, 
specifies a stream of expected cash flows for evaluating the investment project [11]. These 
models receive a vast amount of critique which makes them unfit for strategic decision 
making. Del Sol & Ghemawat [13] list the drawbacks of a DCF approach as the inability to 
quantify certain factors, failure to address changes, and failure to take competition into 
account. Adler [10] adds a too-narrow perspective, exclusion of nonfinancial benefits, 
overemphasis on the short term, faulty assumptions about the status quo, and promotion of 
non-value-adding behavior to the list of drawbacks. Further, it is argued that there is a value 
in managerial flexibility and strategic commitment when evaluating investment opportunities 
[17], which the static models fail to capture.   
 
The dynamic models provide a means to actively manage the investment projects as the 
uncertainty decreases with time. This approach facilitates decision-tree analysis, dynamic 
programming, stochastic programming, and real options analysis [11]. The real options 
approach allows managers to treat the investment opportunity as a call option with the right, 
but not the obligation, to acquire an asset for a specified price at some future time. By adding 
“wait-and-see” flexibility, real options can help managers quantify the ability to adapt to 
future plans, to capitalize on favorable investment opportunities or to respond to undesirable 
developments in a dynamic environment by cutting losses [18]. The real options approach 
traditionally considers investments in isolation of external competition [19], and often 
advocates waiting to invest. But in the face of competition, waiting might not always be the 
best or most strategic option, since, in competitive settings, an early investment may affect 
competitors’ decisions regarding the investment opportunity [15].  
 
For strategic investment decisions, static and dynamic models for valuation may not describe 
the value of an investment appropriately. One strategic and dynamic model that has gained 
ground in research is the option games framework. In the option games framework, real 
options models and game-theoretic models are combined in a dynamic and strategic model for 
investment valuation [11]. While the first models the value created by one’s own firm, the 
second helps discount this value in a dynamic and competitive setting [15]. The option games 
framework incorporates the evolution of prices and demand, as well as the competitor's 
moves, and quantifies this as the value of flexibility and commitment respectively. This 
allows managers to make more well-informed choices between alternative investment 
strategies that are based on quantitative measures, while at the same time balancing the trade-
off between flexibility and commitment [16].  
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1.3 Purpose and Thesis Question 
The purpose of this study is to examine how the combined real options and game theoretic 
valuation approach, option games, can support the assessment of a strategic investment 
decision under uncertainty, as the current research on this topic mainly takes a theoretical 
approach, and the research on how the option games framework is, or may be, used in practice 
is limited. This thesis may provide findings that decrease the gap between theoretical findings 
and practice. Further, it is of interest to analyze what potential gains that would come by 
incorporating such an approach as an analytical method. 
 
Following research question has been developed with the background that strategic 
investment decisions are complex and involving a large amount of capital and managers need 
the support of well-developed, quantitative valuation methods to make a decision regarding 
such investments. Further, static and/or dynamic models are not suitable for evaluating 
strategic investments, which makes the proposal of a dynamic and strategic valuation model 
an interesting approach for valuation. The research question is as follows: 
 

• How can a dynamic and strategic valuation method support the assessment of a 
strategic investment decision in the face of uncertainty and competition? 

 
The research question will be explored by examining available decision support models with 
static, dynamic, and strategic approaches. To answer the research question, a study of an 
organization’s strategic investment process will be conducted, in order to understand the 
current state and use of existing approaches and the reasoning behind their investment 
decisions. Further, an analysis of the literature and practice will be performed to see what 
could change and possibly be enhanced in the investment decision process if a dynamic and 
strategic approach were to be used.  
 
The conclusions brought by the study might act as implications for managers on how to make 
more well-informed strategic investment decisions, that account for the economic value of 
uncertainty and competition. The findings may act as academic support and indicium for a 
transfer from a static to a dynamic and strategic valuation of investment decisions. 
 

1.4 Delimitations 
In this thesis, some limitations have been necessary to make. This is mainly due to the option 
games framework, that consists of a combination of two broad theories, are vast in scope, 
with many possible areas suitable for exploration. However, for maintaining a decent focus on 
a specific topic, delimitations have been needed. 
 
The thesis will not take on any mathematical evidence of the additional value that the 
framework may bring. The thesis will aim at exploring what could be changed in the decision-
making process on a conceptual level. This also leads to excluding heavy calculations and 
complex formulas in the theoretical framework. The reader will be referred to other sources 
for this knowledge. Some easier calculations will however be presented, in order to increase 
the understanding for the reader. 
 
Due to the fact that most previous literature and studies target a duopoly market, this study 
will take the same perspective. However, the framework can be used for competitive analysis 
of several competitors, but rather by examining them one by one, instead of all at the same 
time. 
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The theories used in the theoretical framework are vast in scope and have many diverse as 
well as complex applications. For this thesis, the intent is to create an understanding of the 
theories without wandering off too far away from the core of the study. Therefore, the scope 
of the presented theories will be kept to those that are applicable to the chosen theoretical 
approach and objective of the study. 
 
The data collected in the study, primarily by conducting interviews, only concerns 
respondents from one single organization. This may be seen as a limitation regarding the 
generalizability or external validity of the findings in this thesis. The reason why only one 
organization was studied is due to the short time-frame of the study. Additional time would be 
needed to reach out to additional organizations, and to conduct the work as well as analyzing 
the findings across multiple organizations.  
  

1.5 Thesis Disposition 
Chapter one presents the background for the problem discussion, as well as motivating the 
research area and research question for this study. These segments also lead to the aim of the 
thesis. 
 
In chapter two, theories related to the research area and the objectives of the study is 
presented.    
 
Chapter three outlines the methods used in the study. It will describe the motivation for the 
chosen methods, as well as a description of the data collection methods and data analyzing 
methods.  
 
The empirical findings will be presented in chapter four. These are based on qualitative 
interviews with representatives from the studied organization, as well as organizational 
documents.  
 
In chapter five, an analysis of the empirical findings will be presented. The analysis is 
structured around an analysis of the current practice, what would be needed to shift from 
current practice to a dynamic and strategic approach, and what gains would follow by such a 
shift in valuation methods.  
 
Finally, chapter six and seven contains the conclusion and discussion of the research along 
with recommendations for future research.  
 
Additionally, the sources used to conduct the study will be presented, as ordinary for research 
work. An Appendix containing documents related to the performed work will also be included 
which may add additional information to the reader.  
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2. THEORETICAL APPROACH AND PREVIOUS 
RESEARCH 

The following chapter has the purpose of introducing the reader to the relevant theories 
which form the foundation for this study. Different theories and frameworks connected to the 
field of decision making regarding strategic investments will be described. 
 

2.1 Value Maximization of the Firm 
The Value Maximization proposition, which has its roots in 200 years of research, claims that 
managers must have a criterion for evaluating performance and deciding among alternative 
actions and that the criterion should be the maximization of the long-term market value of the 
firm [14]. 
 
One of the main theories regarding value maximization is the stakeholder theory [14]. 
Stakeholder theory incorporates the financial interest of shareholders with the interest of other 
stakeholders, such as employees, customers, suppliers, and community. The objective is to 
balance profit maximization for shareholders with the maximization of social benefits. 
However, critics claim that shareholders and stakeholders hold different agendas and that 
managing a firm according to stakeholder theory is value-decreasing and not beneficial to any 
of the groups [20].  
 
Jensen [14] acknowledge that managers face a dilemma in that they have to make a trade-off 
between satisfying different stakeholders. Approaching the dilemma, Jensen suggests that a 
company should opt to value maximize as long as every invested dollar adds long-term value 
to the firm, exceeding one dollar or more. This will create economic gains for shareholders, 
and as an effect, stakeholder satisfaction since it creates social welfare, without making 
tradeoffs.  
 
In line with these arguments, when making a strategic investment decision, managers should 
focus on maximizing the return to shareholders by undertaking investments that yield an 
expected return greater than the investment. 

 
2.2 Net Present Value 
One of the most commonly used DCF methods for evaluating large investment decisions is 
net present value (NPV), according to Ferreira et.al [16]. Estimates of the expected changes in 
the company’s cash flows occasioned by the investment are made. The future cash flows are 
discounted to the present value by using a risk-adjusted discount rate. The sum of these is 
later compared with the investment cost to compute the net present value [16]. NPV is the 
difference between how much the investment is estimated to be worth, and how much it costs. 
When the calculations show a positive result, the organization will increase its own value by 
making the investment. When the calculations are negative, the organization is better off not 
making the investment [5]. NPV can be calculated mathematically by using the following 
formula: 
 
 

𝑁𝑃𝑉 =  −𝐼0 + ∑
𝐸(𝐶𝐹𝑡)

(1 + 𝑟)𝑡

𝑇

𝑡=1

 
 

(1) 
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Where 

𝐼0 = 𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡 
𝐸(𝐶𝐹𝑡) = 𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑 𝑐𝑎𝑠ℎ 𝑓𝑙𝑜𝑤 𝑎𝑡 𝑡𝑖𝑚𝑒 𝑡 
𝑟 = 𝑅𝑖𝑠𝑘 𝑎𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝑑𝑖𝑠𝑐𝑜𝑢𝑛𝑡 𝑟𝑎𝑡𝑒 
𝑇 = 𝑇𝑖𝑚𝑒 

 
The NPV approach has a simple rule for deciding when an investment project should be 
launched or not, which is linked to the previous statement that when the NPV is positive, the 
investment contributes to increasing the organization's value. The rule states that, when 
making an investment decision, one should choose the alternative with the highest NPV. That 
is equivalent to receiving its NPV in cash today. If the decision is regarding a stand-alone 
investment decision, the NPV is compared to zero, which is the NPV of doing nothing. The 
project gets accepted if the NPV is positive [21].   
 
NPV is also structured around three assumptions. First, the decision to start or cancel a project 
is now or never and is therefore not subjected to deferring. Second, all future cash flows are 
known, and third, the investment is fully or not at all reversible [15]. These assumptions make 
NPV unsuitable to use for some investments as there exist flexibility in the timing of a real 
investment, future rewards are uncertain, and they may only be partly irreversible [8]. 
 
Critique is often directed to the NPV approach, due to the fact that it encourages managers to 
reduce the cash cost of the investment as much as possible. This is due to a lower investment 
cost yielding a higher NPV. Cheaper solutions are usually inflexible, which causes problems 
in a volatile and capital-intensive industry since the ability to adapt, reposition the 
organization, or withdraw from an investment has a value that is not captured in this approach 
[16]. Further, NPV makes implicit assumptions regarding the expected cash flows and 
presumes management’s passive commitment to a certain operating strategy. In an actual 
market, with volatility and competitive interactions, the realization of cash flows will 
probably differ from the ones estimated by management. As time passes, more information 
will be available, resolving the uncertainty regarding the market conditions and future cash 
flows. This makes it valuable for managers to be able to alter its operating strategies, to be 
able to capitalize on favorable future opportunities or mitigate losses. This value is not 
captured by the NPV calculation of an investment opportunity [22], and investment 
opportunities are systematically undervalued [15]. 
 
Although the received critique is of a grand scale, it is not suggested that NPV should be 
abandoned altogether. Both real options and option games are using NPV as a baseline for 
evaluating an investment, see chapter 2.3.1.3 and 2.4, however, they are extending the NPV to 
also capture and quantify the value of flexibility and commitment [16] [22].  
 

2.3 Internal vs. External View of Strategy 
According to Smit and Trigeorgis [4], the traditional views of strategic management can be 
distinguished as those who have a view that value creation is internal to the firm, and those 
who view value creation as external to the firm.  
 
A firm is said to have sustained competitive advantage when it is implementing a value 
creating strategy that is not being simultaneously implemented by present or potential 
competitors, and when the competitors are unable to duplicate the benefits of this strategy 
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[23]. The internal views of strategy states that competitive advantages depend on resources 
that are unique or firm-specific, and capabilities that enable the firm to create or exploit 
advantageous opportunities. External approaches share the view that value creation stems 
from external market forces and strategic competitive behavior [4].  
 
The approaches that take an internal perspective is the Resource-Based View (RBV), and the 
Dynamic Capabilities View (DCV). Springing from the DCV is also the Real Options 
approach. The approaches that take the external view of value creation is the industry and 
competitive analysis, or “five forces”, and game theory. Together, these approaches indicate 
that competitive advantage is a function of a firm’s resources and capabilities, the 
opportunities they create in a dynamic environment, and the firm’s ability to adapt and 
respond to market changes [4]. These approaches will be further presented, along with an 
approach that aims to link the internal and external views, namely Option Games.  
 

 Internal Views of Strategy 
2.3.1.1  Resource-Based View 
One perspective of competitive advantage is that it is something that arises from within the 
firm. These ideas were first described by Penrose in “The Theory of the Growth of the Firm” 
[24]. Penrose’s ideas were later elaborated by Wernerfelt [25], and became more well known 
as the “resource-based theory”. Other representative early research on the matter includes, for 
example, Rumelt [26] and Teece [27]. 
 
The RBV examines how an organization's resources drive competitive advantage. One 
assumption is that resources and capabilities are not uniform across competing organizations, 
and this heterogeneity is what causes differences in organizational success rates [28]. 
According to Wernerfelt, a resource can be anything which could be thought of as a strength 
or weakness of a given firm, tangible or intangible [25]. The RBV of strategy emphasizes that 
each firm is characterized by its collection of resources and capabilities, and the exploitation 
of these is the fundamental determinant of value creation. The leveraging and scarcity of firm-
specific resources and capabilities enables the firm to generate a profit stream in excess of the 
opportunity cost of capital [4]. To achieve a profitability, the firm should focus on 
significantly lowering their costs, or offering higher quality or product performance compared 
to other actors on the market. Competitive advantage rests on the firms idiosyncratic and 
difficult to imitate resources [29].  

 
In order to create value, the collection of resources should have certain features. The 
resources and capabilities a firm must acquire, and control should be; valuable, rare, 
inimitable, and non-substitutable, so-called VRIN resources. Further, the organization must be 
in place to absorb and apply the VRIN resources and capabilities These VRIN features will 
establish and sustain competitive advantage, and create excess profits [30] [31]. 
 
The RBV approach is, due to its simplicity and immediate face validity, easily grasped and 
taught. However, the theory has been extensively criticized for many weaknesses. 
Kraaijenbrink et al. [32] have reviewed and assessed the critiques of the RBV theory. The 
review proposes three critiques that must be dealt with for maintaining the potential of the 
theory. These critiques claim that the theory has clung to an inappropriately narrow 
neoclassical economic rationality. Due to an overemphasis on individual resources, along with 
ignorance of the importance of bundling resources and human involvement in assessing and 
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creating value, the essence of competitive advantage is not captured. Killen et al. [28] point 
out that the path dependent and evolutionary nature of RBV is more suitable in relatively 
stable environments. Both internal and external stability may be required for the theory to be 
applied in practice.  
 

2.3.1.2  Dynamic Capabilities View 
Sprouting from the critique of the RBV, the Dynamic Capabilities View (DCV) is identified 
as a way for organizations to effectively respond to changes in dynamic environments [28]. 
Teece et al. [29] defined dynamic capabilities as “the firm’s ability to integrate, build, and 
reconfigure internal and external competencies to address rapidly changing environments”. 
Since then, the concept and further definitions have evolved. In Killen et al. [28] Helfat’s 
definition of Dynamic Capabilities (DC) and the relation to the resource base is cited as “the 
capacity of an organization to purposefully create, extend, or modify its resource base”.  
 
There are two key aspects which are emphasized in the DCV. First, the term dynamic refers to 
the capacity to renew competences so as to achieve congruence with the changing business 
environment. Second, the term capabilities highlight the role of strategic management in 
appropriately adapting, integrating, and reconfiguring internal and external organizational 
skills, resources, and functional competencies to match the requirements of a changing 
environment [29]. More simply stated, what the organization can do with the resources at 
hand. Even though DCV, like RBV, focuses on the resources attained by an organization, 
there are differences between the two views. While RBV states that the resources should be 
hard to imitate to attain a competitive advantage, the DC’s are often easy to imitate and 
acquire. This is due to the fact that DC’s often show strong commonalities across 
organizations and industries, which allows the identification of best practices that can be 
easily transferred or acquired [28].  
 
As the DCV focus not only on how organizations first develop firm-specific capabilities, but 
also how they renew their competencies to respond to shifts in the business environment, it 
follows a trajectory of competence development, which makes the DC’s path-dependent. In 
light of this perspective, an investment strategy can be seen as a series of long-term, partly 
irreversible commitments to certain competencies. This can be viewed as the creation of 
options and additional value-creation [4]. 
 
In the “process, positions, and paths” (PPP) framework [29], the authors provide a model over 
which factors shape a firm’s dynamic capabilities and its ability to create value in a changing 
environment [4]. Processes are referred to as the way things are done in the firm, it’s routines 
or patterns of current practice and learning. By position, the authors mean the firms current 
specific endowments of technology, intellectual property, complementary assets, customer 
base, and its external relations with suppliers and complementary actors. Paths refer to the 
strategic alternatives available to the firm, and the presence or absence of increasing returns 
and attendant path dependencies. In this framework, DC’s are shown to be organizational 
processes that are path dependent and rely strongly on the resource position of the 
organization (the underlying resource base) to generate sustainable competitive advantage 
[28]. 
 
As the body of research has grown rapidly, criticism has followed. The main critique aimed at 
the DCV includes the need for more empirical research, as well as it debates the validity of 
the concept, as it is subjected to definitional problems and tautologies [28]. 
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2.3.1.3  Real Options 
Real options theory supplements DCF valuation methods by considering managerial 
flexibility. The ability to make smart decisions in the face of volatile market and technological 
conditions is valuable for organizations in any competitive industry [33].  
 
The foundation of the real options theory was laid out by the Nobel prize winners Robert 
Merton and Myron Scholes in the 1970’s. Their seminal work on pricing options developed 
options into liquid traded contracts in financial markets. Further, Scholes and Fischer Black 
developed the now famous Black-Scholes model for pricing financial options [4]. Early 
models of real options valuation made use of advanced mathematics, making it complicated 
for corporate managers to use the framework. More recent work has made the framework 
easier to use, by introducing simpler mathematical formulas [5]. 
 
Options on real investment projects are comparable to that of an investor’s options on 
financial assets, such as stocks. A financial option gives the right, without the obligation, to 
purchase or sell an underlying asset within a given time for a stated price [33], which makes it 
similar to a call option [5]. The real options analysis can help managers with decisions 
regarding investments that might be delayed, expanded, abandoned, or repositioned [4].   
 
By constructing a call option out of the characteristics of the investment opportunity, the 
value of the option would give input on the value of the opportunity. The investment variables 
needed for this is 1) the present value of the projects operating assets, 2) expenditure required 
to acquire the assets, 3) length of time the decision may be deferred, 4) time value of money, 
and 5) riskiness of the project assets [5].  
 
When there is a possibility to defer the decision, NPV and real options value diverge. The 
deferral gives rise to two sources of value. First, the time value of money states that it is more 
valuable to pay later rather than sooner if all else being equal. Second, while waiting, there is 
a big chance that the world is changing, and the value of the investment opportunity with it. It 
is then possible to make further observations of the assets that are intended to be acquired and 
act when it is most favorable [5]. 
 
The option to defer, which introduces flexibility value, gives rise to the Expanded NPV 
valuation model, which is subjected to the same rule as standard, or passive, NPV valuation 
for deciding to invest or not to invest, MAX[ENPV, 0].  
 
 𝐸𝑁𝑃𝑉 = (𝑝𝑎𝑠𝑠𝑖𝑣𝑒) 𝑁𝑃𝑉 + 𝑓𝑙𝑒𝑥𝑖𝑏𝑖𝑙𝑖𝑡𝑦 (𝑜𝑝𝑡𝑖𝑜𝑛) 𝑣𝑎𝑙𝑢𝑒  (2) 

 
One implied assumption of real options is that uncertainty stems from factors that are external 
or internal to the firm, such as product, market or technological uncertainty. The uncertainty 
adds value to the real option. However, deferral options may lead to managers waiting until 
the last possible moment to invest. In the face of competition, this may lead to bad results, as 
one company’s actions affect other companies’ actions and vice versa. This creates the 
opportunity to introduce and integrate game theory, to complement the real options model 
[15]. 
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2.3.1.3.1 Real Options in Practice 
Copeland and Antikarov [15] suggests a four-step process for valuing real options, which is a 
simple model for managers to use in real-world settings. Step one is to compute the passive 
NPV value using traditional techniques. The next step is to build an event tree based on the 
uncertainty that drives the volatility of the project. This is to understand how the present value 
develops over time. The third step is to put in decisions that management may take into the 
nodes of the event tree, turning it into a decision tree. The decision tree shows the payoffs 
from optimal decisions, conditional to the state of nature, in a tree-shaped diagram of 
mutually exclusive options. The payoffs are those that would result from the option(s) that are 
to be valued. The last step is the actual valuation of the payoffs in the decision tree. The 
valuation can be done using either a method of replicating portfolios or risk-neutral 
probabilities. For a more elaborate explanation of the four-step process and the valuation 
methods, the reader is referred to Copeland and Antikarov [15]. 
 
Figure 2.1 shows the four-step process for valuing real options, along with the objectives of 
each step.  
 

 
Figure 2.1. A Four-Step Process for Valuing a Real Option, recreated from [15] 

 

2.3.1.3.2 The Nature of Options 
As mentioned previously, an option gives the right without the obligation to buy a specific 
asset. Options represent rights, and as a consequence, the payoff and value of an option can 
never be negative. This is regardless of the underlying asset price [4].  
 
The two basic types of options are call options and put option. A call option gives the owner 
the right to buy an asset at a prespecified price in a specific period, while a put option gives 
the owner the right to sell an asset in exchange of receiving a specified exercise price on a 
prespecified date [4].  
 
Further, real options have different characteristics. Two common types of options are 
American and European options. An American option can be exercised at any time prior to 
expiration, while a European option can only be exercised at the expiration date. American 
options are more valuable than European whenever the costs associated with deferral can be 
predicted [5]. However, there are several other types of options that shows a different set of 
characteristics. 
 
Another distinction that can be made regarding the option is if it is a simple option or a 
compound option. Simple options come with opportunities that realizes its benefits primarily 
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through cash inflows. The compound, or multi-stage, options present a more strategic value. 
They are the first link in a series of investment opportunities over time [17]. 
 
The exclusivity of the owners right to exercise the option has an impact on the value of the 
option. Options can be either proprietary or shared. A proprietary option is highly valuable 
and exclusive to the owner. These can result from patents, unique knowledge, or other that 
competitors cannot duplicate. A shared option is less valuable collective opportunities in an 
industry. Competitors have a high chance of duplication of the options or exercise 
substitutable options of their own, which often leads to an erosion of the first company’s 
options [34].  
 
Figure 2.2 shows a classification scheme of real options. 
 

 
Figure 2.2. Classification of Real Options, recreated from reference [17] 

 

2.3.1.3.3 Compound Options 
Some types of options are more common in literature. These include the option to defer, 
growth options, the option to abandon, options to expand, contract, or extend the life of a 
facility, amongst others [4]. In this thesis, compound options are a vital type of option to 
describe.  
 
Smit and Trigeorgis [4] describe a compound option as an early investment or a strategic 
investment as a prerequisite or a link in a chain of interrelated projects, opening future growth 
opportunities. The investments can, for example, be situated towards R&D or strategic 
acquisition, and yield new products and processes, access to new markets, strengthening core 
capabilities or enhance the strategic positioning. Thinking of investments as compound 
options can thus make it worthwhile to accept projects with a negative NPV, as it may create 
options for future growth [34].  
 

 External Views of Strategy 
2.3.2.1  Industry and Competitive Analysis 
Michael Porter's industry and competition analysis [35], more known as the five forces 
framework, have been a centerpiece in the literature on business strategy and strategic 
management [36]. The framework views strategy in terms of industry structure, entry 
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deterrence, and strategic positioning, and emphasize the actions a firm can take to create a 
defensive position against competitive forces [4]. 
 
Porter identifies five competitive forces that shape a firm’s strategy; internal rivalry, the threat 
of substitutes, the threat of potential entrants, the bargaining power of customers, and the 
bargaining power of suppliers [35]. The rivalry that results from these five forces shape the 
nature of competitive interaction within an industry. By analyzing all of the five forces, one 
can gain a complete picture of what is influencing the profitability in an industry, and even 
reshape the forces in one’s favor [37]. Figure 2.3 shows the five forces at play.  
 

 
Figure 2.3. Porter’s Five Forces, recreated from reference [35] 

 

2.3.2.1.1 Internal Rivalry 
Rivalry among established competitors takes many forms. The competition can, for example, 
be based on price discounts, new product introductions, advertising campaigns, and service 
improvements. The degree to which this impact the industry profitability depends on two 
factors; the intensity of the competition and the basis on which they compete [37].  
 
To mitigate price wars initiated by established rivals in the industry, it can be favorable to 
invest heavily in offerings that are significantly different from the competitors’ products or 
services [37]. 
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2.3.2.1.2 The Threat of Substitutes 
A substitute performs the same, or similar, function as another product offered by an industry 
but by other means. When the threat of substitutes is high, the industry profitability suffers 
since it places a ceiling on prices [37].  
 
To limit this threat, it may be advantageous to offer better value through a wider product 
accessibility [37]. 
  

2.3.2.1.3 The Threat of Potential Entrants 
New entrants in an industry come with new capacity and the desire to gain market share. This 
puts pressure on prices, costs, and the rate of investments necessary to compete in the market, 
which in turn limits the profit potential of the industry [37]. 
 
To scare off new entrants, one should elevate the fixed cost of competing. This may be done 
by for instance intensifying R&D expenditures [37]. 
 

2.3.2.1.4 Bargaining power of customers and suppliers 
To capture value, the customers try to force down prices, demanding better quality or more 
service, and playing industry participants off one another. This has a negative effect on 
industry profitability [37]. 
 
Contrary to the customers, suppliers capture more value by charging higher prices limiting 
quality or service or shifting costs to industry participants. The industry profitability will be 
lowered if the industry participants are unable to pass on cost increases in their own prices 
[37].  
 
To neutralize the power of customers, it is of importance to expand the services to make it 
harder for customers to leave for a rival. To counter the supplier power, standardized 
specifications for product parts makes it easier to switch between vendors [37]. 
 
Although Porter’s five forces are widely known, there are few attempts at developing the 
framework by other authors. Further, not many researchers have aimed extensive critique 
against the framework [36]. The most prominent critique aimed at the framework is the 
managerial difficulties in applying it in real life [37] [38], as well as over-stressing macro 
analysis [36]. 
 

2.3.2.2  Game Theory 
In the 1940’s and 1950’s, John von Neumann and John Nash developed what is known as 
Game Theory. Game theory is the traditional framework for capturing the impact of 
competitors’ decisions, as the models can incorporate the collective effect on market-clearing 
prices of other companies that are expanding their capacity at the same time [16]. Game 
theory is thus the study of interactive decision-making in situations where the outcome for 
each player depends on the actions of all players. A game is structured around four 
constituting dimensions; the players, the actions available to them, the timing of these actions, 
and the payoff structure of each possible outcome [4]. By creating payoff matrices that 
analyses and compare one’s own payoffs with competitors’ payoffs under different scenarios, 
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managers have a tool to use for reasoning about their decisions [16]. Game theory constructs a 
notion of “equilibrium”, where the strategy of all players would be to choose the most 
promising alternative of a response to other players actions. John Nash proved the existence 
of such an equilibrium, and several applications have followed [4].  
 
Game theory requires the manager to shift perspective from their own perspective to that of 
their competitors [39], while also recognizing that the competition will take your perspective 
into account [4]. By using the insights from game theory, managers can profit by creating a 
game that is right for their company. The rewards that may come from changing a game may 
be far greater than maintaining the status quo [39]. However, if applying a game theoretic 
approach, managers should be cautious. The framework assumes rationality on all parts of the 
game, which may not always be the case in real life situations [4]. 
 
A strategic move has the intention of influencing a competitors’ behavior in a way that is 
advantageous to one’s own firm, that is enhancing its value. Such a move might be an early 
irreversible investment, a threat of a price war or lawsuit, a promise to cooperate, or an 
announcement of a pathbreaking discovery. To be effective, such moves must be irreversible 
or include a costly commitment [4]. 
 
The game theoretic analyses that are connected to this study mostly regards early-mover 
advantages versus waiting to invest. An early move may make it more difficult for 
competitors to catch up once the investment is made, which leads to higher profit due to the 
early commitment. However, in some cases, being the early mover may come with some 
disadvantages. When the benefits of strategic moves are shared, later movers may free-ride on 
the pioneering firm’s investments [4].  
 

2.3.2.2.1  Nash Equilibrium   
Equilibrium is achieved when the complex chain of thinking about one’s own and competitors 
moves converge. The strategies of all players in the game will be the same, that is to choose 
the best response to the choices of the others. When the Nash equilibrium is formed, no player 
would benefit from changing their position or strategy [4].  
 

2.3.2.2.2  Example of a Game: Prisoner’s Dilemma 
A well-known game is the Prisoner’s Dilemma. Two persons, or players in the game, are 
arrested as suspects for committing a crime together and held in separate rooms to avoid 
communication. The suspects have two choices, to either confess the crime and betray their 
companion, or to stay silent. Four scenarios with different punishments are present here. If 
one suspect confesses and betrays the other, he goes free while the companion will serve three 
years in prison, and vice versa. If neither of them confesses, each of the suspects gets one year 
in prison. If both confess, they will both get two years in prison. The best strategy for the 
prisoners is to confess and betray their companion, and hope that the other stays silent. 
However, the incentive of no punishment will lead to both confessing. The paradoxical 
dilemma is that when both are opting to receive the least punishment, both end up with their 
second worst punishment.  
 
The outcome of the game is shown in figure 2.4., with the payoff structure shown as (Prisoner 
A, Prisoner B) 
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Figure 2.4 The Pay-off Matrix of a Prisoner’s Dilemma Game 

 
This situation may also occur for firms in a symmetric innovation race, a situation where both 
players have complete information about the game. Complete information means that both 
firms have the knowledge about the competitor’s possible actions and can make assumptions 
on how they will behave. Two firms, or players, face the option to invest early or wait a year 
to invest until the technology has matured. Competitive pressures to be the first, for example, 
to obtain a patent, induces the firms to invest early, split the market value, and receiving their 
second-worst payoff. If both firms were to collaborate with their investment strategy, both 
would avoid an inferior payoff situation by waiting to invest until the technology has matured 
and yields a higher market value.  
 

2.4 Option Game Theory: An Approach Linking Internal and 
External Strategy 

Option Games is the selected theoretical framework for this study. Ultimately, this theory 
combines real options theory with game theoretic analysis, see chapter 2.3.1.3 and chapter 
2.3.2.2. An investment decision in a competitive market can be viewed as a game between 
firms, as firms take into account other firms’ reactions to their own investment actions. 
Further, real options provide a seemingly appropriate framework for evaluating investment 
decisions. In this combination, the players of the game are the firms that hold the option to 
invest, the strategies are the choices “invest/defer”, and the payoffs are the firm's value 
function. [40]. In oligopolistic markets, a shared investment opportunity invites competitive 
reaction, which may alter the value of the investment for one’s own firm. Strategic investment 
is therefore not only a value-optimization problem under uncertainty (i.e. against nature), 
rather it is a strategic game against both nature and competition [41]. 
 
This area of research sprouts from the real options literature and has been an active field in 
academia since the early 1990’s. More specific, it began with Smets [42] and his effort to take 
into account the interaction between firms when exercising strategic real options in a duopoly 
market. Other pioneering authors in the field are Smit and Ankum [43] and Williams [44]. 
The former use simple examples to illustrate the influence of competition on project value and 
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investment timing, while the second provides a rigorous derivation of a Nash-equilibrium in a 
real options framework. Since then, many contributions have been made. A vast number of 
authors focus on the trade-off between flexibility and commitment. Other areas of interest are 
symmetric versus asymmetric conditions, R&D valuation, and competition versus cooperation 
[18]. Practical applications of real options and game theory can be found in, for example, 
Nichols [45] and McGahan [46]. Nichols presents an interview with the CFO of Merck 
regarding how they use real options and game theory for decisions in the pharmaceutical 
industry. McGahan studies the tradeoff between flexibility and commitment by reviewing the 
case of the compact disk introduction, more specific how Philips, by building a large plant, 
preempted Sony from building their own plants. For a further review of option games in the 
literature, the reader is referred to the work of Azevedo and Paxson [40] or Smit and 
Trigeorgis [18].   
 
The two most common investment games represented in the literature are the pre-emption 
game, and the war-of-attrition game [40]. Consider two firms that are trying to vie for 
competitive advantage. In some cases, an early investment may yield considerable benefits if 
the firm is the only one who has invested. Such first-mover advantages may lead to firms 
trying to preempt each other [47]. An early investment may signal a credible commitment that 
affects the actions of competitors, but it is also risky due to the associated uncertainty [4]. In 
the attrition game, there are benefits related to being the second-mover [40], such as adapting 
to a standard rather than developing similar, competing technology, or apply a wait-and-see 
strategy as uncertainty unfolds [4].  
 

 Using Option Games in Practice 
Following is a simple, yet convenient, way of using option games in valuing an investment 
opportunity. By using this approach, managers can account for both the value of flexibility 
and the value of commitment, leading to a more rigorous decision basis compared to 
traditional approaches such as NPV [16].  
 
While many authors provide vast mathematical examples and models in the literature [40], 
using such an approach to this thesis seems inapplicable and far too resource consuming when 
applied in an organization. The theoretical approach presented in this study intends to focus 
on previous work and models that can be of use in the day-to-day work of managers, that is 
more easily grasped and applied in an organization.  
 
While valuing investments that can be seen as strategic games against both nature and 
uncertainty, three components are important. It should be based on an expanded or strategic 
NPV criterion that incorporates not only the passive NPV of expected cash flows, and the 
flexibility value from keeping options open, but also the strategic value that springs from 
competitive interactions and game theory [41], see formula below. 
 
 𝐸𝑥𝑝𝑎𝑛𝑑𝑒𝑑 (𝑠𝑡𝑟𝑎𝑡𝑒𝑔𝑖𝑐) 𝑁𝑃𝑉

= (𝑝𝑎𝑠𝑠𝑖𝑣𝑒) 𝑁𝑃𝑉 + 𝑓𝑙𝑒𝑥𝑖𝑏𝑖𝑙𝑖𝑡𝑦 (𝑜𝑝𝑡𝑖𝑜𝑛) 𝑣𝑎𝑙𝑢𝑒
+ 𝑠𝑡𝑟𝑎𝑡𝑒𝑔𝑖𝑐 (𝑔𝑎𝑚𝑒 − 𝑡ℎ𝑒𝑜𝑟𝑒𝑡𝑖𝑐) 𝑣𝑎𝑙𝑢𝑒 

(3) 

 
In decision making, this formula is also situated to the rule of MAX[ENPV,0]. 
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One way of calculating the ENPV is to compute the passive NPV by using formula (1), 
compute the option value by the four-step process explained in chapter 2.3.1.3.1, and analyze 
the outcome by applying game-theoretic matrices as presented in chapter 2.3.2.2.2. 
 

 Value Drivers of NPV 
As mentioned, value is created when undertaking projects with a positive NPV, those projects 
that generate profits in excess of the investment. In a competitive environment, excess profits 
can exist if the firm can generate a competitive advantage [9]. Sources of excess profits are 
entry barriers, economies of scale and scope, absolute cost advantages, or product 
differentiation, which may all contribute to competitive advantage. A firm must obtain and 
possess resources that yield these benefits [4].  
 
Both the RBV and DCV theories discussed in previous chapters discusses how managers can 
reason about which resources to obtain. As mentioned, RBV states that the competitive 
advantage requires the exploitation of firm-specific capabilities, as well as investing in and 
building new ones [25]. DCV offers additional insights into how firms can renew competence 
to respond flexibly and capitalize on a changing environment [29]. 
 

 Value Drivers of Flexibility and Growth Options 
The value of a firm’s investments does not derive so much from direct cash inflows, as they 
derive from the options to invest in future growth. Investment opportunities that present a 
negative NPV may, in fact, generate a strategic position by the follow-on opportunities 
valuable for the firm. The value of growth option is influenced by the time to maturity, the 
riskiness of the project, and the interest rates [34]. Thinking of investments as call options 
offer valuable managerial flexibility, as it may limit losses of risky projects and allow for 
postponing decisions as more information is unveiled [4].  
 

 Value Drivers of Commitment and Strategic Moves 
Reasoning about strategic moves in a competitive environment can help structure complex 
situations and formulate business behavior. Commitment to an investment may alter the 
competitors’ behavior and enhance the strategic value of the firm. Early commitment may 
close down one’s own options, but it sends a signal to competitors that may prevent a war 
between the firms which affect how much of the total market value the firm may win [4].   
 

 Implications of Option Games 
Concluding on the approach, it is necessary to point out that any quantitative valuation 
regarding competitive games should be done with caution. The valuation is often based on 
assumptions about the predicted rational behavior of competitors, that may not fully represent 
reality. Further, combining new developments in game theory involving asymmetric 
information, learning and dynamic models with option theory can make the valuation more 
dynamic, but also harder to implement. Currently, such approaches are not yet fully practical, 
and simplifications are needed for future use [41]. To be able to aid managers in their decision 
making, it is necessary to develop appropriate and user-friendly software that is capable of 
simulating scenarios of uncertainty and competition [17]. However, even today option game 
models can be a useful complement to the strategic thinking process, and managers intuition 
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and experiences [18] [41], but as each firm has many idiosyncratic components, the model 
needs to be tailored to specific firms [17].  
 
If applied successfully, an option game approach may yield substantial benefits compared to 
the more traditional methods. What matters for shareholders is value maximization [14], and 
this combined approach of analysis brings value creation from finance theory closer to 
strategy [18], which has been requested in the academic scene [9]. Option games can be 
applied to a vast amount of scenarios to help managers answer a range of questions regarding 
investment allocations, first- or second-mover advantages, growth options, cooperation 
between firms, and more [16] [41]. It presents a way to incorporate additional value neglected 
by traditional approaches, creating a more rigorous decision basis for managers based on 
quantitative numbers [16]. 
 

2.5 Theoretical Summary 
Initially, the chapter presented a view of value maximization for firms that are to be used as a 
guideline in the remainder of this study. It states that managers should opt to maximize 
shareholder value, by undertaking investments that generate an excess profit, in order to 
create value for the firm and all of its stakeholders. This study holds the same view of value 
creation, which will be incorporated into the analysis and conclusion of this work.  
 
Further, different views on strategy and value creation have been presented. Both internal and 
external views on how to gain a competitive advantage are represented, along with the Option 
Games theory that includes both internal and external perspectives. These theories and views 
will be used in the analyzing and concluding chapters of this work, both for analyzing the 
current state and practices at the studied company, but also to analyze how a dynamic and 
strategic model such as the option games framework, incorporating decision tree 
s and matrices, could support in making well-informed investment decisions in the future.   
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3. RESEARCH METHODOLOGY 
In this chapter, the intent is to explain the methodology behind the research. It takes into 
consideration the overall research approach, as well as the specific methods used for data 
collection and data analysis. Further, an analysis of the selected approaches and methods is 
provided to show the strengths, but also the restrictions of the choices made. 
 

3.1 The Studied Organization 
The study has been performed partly by studying an organization facing a future with 
strategic investment decisions to be made, in an environment of market uncertainty as well as 
technological uncertainty. The studied organization will be held anonymous throughout the 
study and will be mentioned as “the organization” in this report. 
 
The organization is a large, mature firm that is active in the field of heavy construction 
equipment technologies, as one of the leaders of the market in specific regions. The market 
structure is similar to that of an oligopoly, with few players and high barriers to entry due to 
the capital-intensive line of business. According to the organization, acquisitions are and have 
always been, a significant factor for company survival in the industry, along with the 
development of innovative solutions and looking into technologies that are in their infancy but 
may have a big impact on the future. 
 
Emerging technologies in automation, digitization, and energy sources, along with 
governmental regulations of emissions put emphasis on the organization to develop new, 
innovative solutions for the future. Further, there is always a threat of being outperformed by 
new entrants with innovative technologies, even when being a big player on the market.  
 
Along with foregoing discussions in previous chapters, it is of importance to balance 
flexibility and commitment in order to gain a competitive advantage over competitors, but 
also avoiding tying up too much capital in uncertain project outcomes. The organization 
facing a transformative, uncertain future in a competitive market created the opportunity to 
investigate how option games theory could support the decision-making process if it were to 
be integrated into the organization's valuation approach, which is why the organization was 
chosen to be the subject of investigation.  
 

3.2 Research Approach 
The focus of the empirical study has been to examine the current practices of how the studied 
organization reason about different aspects of a strategic investment decision. Further, it is of 
interest to investigate how such a decision is executed and how it is valued in reality.  
 
In this study, a qualitative approach was chosen in order to achieve the objectives of the 
empirical study. The main reason for this approach is that a qualitative approach is suitable 
when the aim is to explore and understand the meaning individuals or a group ascribe to a 
problem, according to Creswell [48]. Typically, the process involves emerging questions and 
procedures, collecting data in the participant's settings, data analysis inductively building 
from particular to general themes, and the researcher making interpretations of the data [48]. 
This fits well with the intended focus and aim of the research study conducted here, as current 
processes for investment decisions will be examined, and the data will be gathered from 
knowledgeable respondents in the studied company. Further, the data has been subjected to an 
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analysis of how a strategic and dynamic model may be able to support the process of 
investment decisions.  
 
The desired knowledge to be obtained in this study was also a motivator for the chosen 
qualitative approach, as well as the qualitative methods of choice. It was desired to gain a 
deep, but also broad, understanding of the process and how different factors affect the 
outcome of an investment decision, perceived by those involved in the investment process at 
the studied organization. It was also of interest to gain insights into how different departments 
in the organization reason about problems and factors of importance in the process. A 
qualitative approach with qualitative methods is suitable for this means [49]. 
 

3.3 Qualitative Methods 
The key purpose of qualitative research is to understand and gain insights about a certain 
phenomenon. Qualitative research often tends to be exploratory and flexible, due to the 
unstructured nature of the problems under investigation [49].  
 
The methods that are usually applied to qualitative research includes observations and 
interviews. In these kinds of methods, the researcher plays an important part in the collection 
and analysis of the data. Their experience, knowledge, and social position may influence the 
research. This makes it crucial for the researcher to actively think about their impact on the 
results, and to approach the research objectively [49]. The qualitative methods used in this 
study was conducting semi-structured interviews, a review of the organization's documents 
used in the investment process and collecting data for the literature review that could be used 
to analyze the empirical findings. The literature review has also played a big part in 
constructing the content for the interviews in this study. Observations at the studied firm were 
not conducted, as there was a large geographical distance between the author and the studied 
firm, which made it difficult and expensive for the author to visit. This lead to the exclusion 
of the author being able to observe how decisions was executed. Instead, the empirical 
research will have to rely on the respondents’ answers and the organizational documents for 
this knowledge.  
 
To obtain a satisfying empirical base of data, the study has applied a triangulation approach, 
as several data sources have been used. Alvehus [50] advocates this approach of taking 
advantage of different methods for data collection, for an easier determination of the 
empirical phenomena. Using several sources to build the dataset builds coherency in the 
results, as well as add to the validity of the study [48]. Further, the study’s findings and 
conclusions may be more convincing and accurate if applying a triangulation approach, as it is 
based on the convergence of several different sources [51]. Combining several sources for 
data collection has given the empirical base more ground, leading to a more exact and 
complete set of data. The triangulation approach in this study has also made it possible to 
detect any discrepancies in the respondents’ answers and the organizational processes and 
guidelines stated in the organizational documents.  
 
Data collection and data analysis are often conducted simultaneously and in an interactive 
way, as the analysis might initiate further questions and data collection, but it may also be 
conducted sequentially [49]. In this study, the data collection and analysis was performed 
somewhat simultaneously, as insights from earlier interviews were used for confirming or 
rejecting information in later interviews. Follow-up questions were also influenced by 
previous interviews. This lead to a more targeted data collection process as the empirical 
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research progressed, as the author became more enlightened as the data collection went on. 
This made it possible to decide which areas of the interviews to be more focused on, and 
which areas could be handled briefly.  
 

 Primary Data  
The primary data used in this study was the data collected in the semi-structured interviews. 
When there is no other data available or suitable for answering the research question, new 
data must be collected. Such data is often collected through observations, experiments, 
surveys or interviews. Primary data has both advantages and disadvantages. The advantages 
include that the data is collected for the sole purpose of the study at hand, making it consistent 
with the research objectives. Collecting the data is, however, time-consuming and relies on 
the availability and ability of the respondents, which is a disadvantage. Further, suitable 
methods and tools need to be applied in the research analysis, and it might be hard to find 
those that fit well with the situation at hand [49].   
 

 Secondary Data 
The study has also involved the use of secondary data in the form of organizational 
documents used in the investment process, and the sources used for conducting the literature 
review. Further, to gain a personal understanding of the industry that the organization is a part 
of, online resources have been used.  
 
It is important to consider that secondary data is often produced with another purpose than 
that of one’s own research, which makes it important to critically review these sources fit with 
one’s own objectives [49]. 
 

 Semi-structured Interviews 
To gain insights related to the research objectives, interviews were performed. Interviews 
require real interaction and communication between the researcher and the respondent, and 
interviews, in general, are often viewed as one of the best data collection methods. Interviews 
can be performed in a variety of ways, for example by mail, by phone, or in person [49]. The 
intent of conducting interviews are usually to elicit views and opinions from the respondents 
[48]. In this study, the interviews were performed on-line, or by mail as in one case. This was 
due to the large geographical distance between the researcher and the studied organization, 
making it difficult to visit the organization.  
 
This study applied in-depth, semi-structured interviews, which means that the questions are 
prepared beforehand, as a structured interview, but the approach also allows for open-ended 
and follow-up questions. Open-ended questions make it possible for the respondent to answer 
according to their own thinking, rather than being constrained to a few, pre-determined 
alternatives [49]. 
 
The interviews were performed with respondents from the organization presented in section 
3.2. These respondents were all knowledgeable in the area of strategic investment decision, 
however, they came from different departments and focus areas at the organization. This 
created a broad, but at the same time focused picture of how the studied topic was handled in 
reality from several perspectives. The first respondents were recommended by a contact at the 
studied firm, with the argument that those respondents were well-acquainted with the 
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investment process. Later, these respondents were asked to recommend other respondents that 
could bring additional insights, or that maybe had another view of some aspects of the 
process. The aim of the interviews was to explore how the respondents reason about different 
aspects of a strategic investment decision, and how such a decision is executed in practice.  
 
To ensure that the interviews held the same quality and touched upon the same focus areas, an 
interview guide was prepared prior to the interviews, see Appendix A. Interview guides 
should be structured around four to six topics with associated and more detailed questions 
[52]. The interview guide was to be used as a baseline for semi-structured interviews, with the 
right to exclude or add questions as the conversation with the respondent went on. A version 
of the interview guide was sent out to those respondents who wanted to prepare before the 
interview. However, the sent-out version only contained the high-level questions. Detailed 
questions were not sent to the respondent, as it may constrain or lead the respondent too much 
[52], leading to data that might not represent the respondents’ own thoughts and perceptions 
about the studied area.  
 
It was desired to have a more conversation-like interview where the respondent could talk 
freely and construct their answers around examples, to get a deeper understanding of the 
respondents’ perception of the areas touched upon in the interview. For deep interviews with 
several areas of focus, it is advocated to allocate at least 40-60 minutes for the conversation. It 
makes it possible to immerse in particularly interesting insights [52]. In table 3.1., it can be 
seen that all of the online interviews lasted at least this long, which made it possible to go 
deep into the different areas of interest. It was not perceived that conducting the interview by 
an online meeting instead of in-person had a negative effect on the conversation between the 
interviewer and the respondent, as the conversations went smoothly and enthusiastic. Further, 
the respondents got informed that their identities were to be held anonymous throughout the 
study.  
 
The desired, and planned, way to document the interviews was to record the conversations 
with the respondents and take supporting notes of important parts of the interview. After the 
interview was finished, more complimentary notes were written down while the information 
was still fresh in memory, which provided a more complete set of notes. Having the 
interviews recorded provides a straightforward way to go back and listen to make sense of 
what was revealed in the interview or transliterate particularly interesting insights, should it 
be needed. However, in some cases, some of the respondents did not feel comfortable with 
having the interview recorded. In these situations, more rigorous notes were taken, and the 
interview was summarized directly after it was finished. As can be seen in table 3.1, one 
interview was conducted by having the respondent answer the questions in writing, with the 
chance for a follow-up on-line interview. Transliteration of the complete interviews was not 
performed, as it would bring no additional value to the study to have the interviews written 
down at such a detailed level.  
 
No pre-determined sample size was decided. Instead, the study applied the idea of saturation, 
which means that the researcher stops collecting data when gathering fresh data no longer 
adds new insights or reveals new information, as explained by Creswell [48]. 
 
Six respondents contributed to the data set, by five in-depth, one-by-one interviews and one 
interview with written responses. After this, the data was considered saturated. At that time, 
the interviews did not disclose any additional information or valuable insights, as the 
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responses were repeating what previous interviews had already revealed, and more interviews 
would not improve the data set or findings of the thesis.  
Interviewee Business Area Date Duration Documentation 
I1 Investment Strategy 2018-06-14 1 h 10 min • On-line meeting 

• Recorded 
I2 Business Strategy 2018-06-15 1 h 30 min • On-line meeting 

• Not recorded 
• Notes were taken 

I3 Emerging 
Technologies 
Expertise 

2018-06-28 - • Written answers 
from respondent 

I4 Investment Strategy 2018-08-14 2 h • On-line meeting 
• Recorded 

I5 Investment Strategy 2018-09-10 1 h • On-line meeting 
• Recorded 

I6 Finance 2018-09-13 1 h • On-line meeting 
• Recorded 

 
Table 3.1. Table of Conducted Interviews 

 

 Review of Documents 
During the research process, the researcher may collect and analyze qualitative documents. 
These may be of public or private nature and represents data that the respondents have given 
attention. A limitation connected to the use of documents in research is that the content may 
be protected information to public or private access. A review of documents goes beyond the 
classical methods of data collection (observations and interviews) in qualitative studies. This 
may capture additional information that is otherwise missed [48].  
 
Several documents or sources of information relevant to the study has been considered in this 
study. For grasping the context of the organization and how new technologies, uncertainty, 
and competition may affect them, several online resources have been used, for example, the 
organization's homepage, their competitors’ homepages, and statistics and information about 
the line of business that they operate in. Additionally, internal documents used by the 
organization in the process of strategic investment decisions have been reviewed, which 
provided a deeper understanding of what tools, methods, and data that are used in the 
evaluation process of such decisions, as well as being a way to determine if the respondents 
conform to the guidelines stated for the investment process. 
 

 Literature Review 
In this study, a literature review of current theoretical practices has been presented that serves 
as the basis for collecting and analyzing the empirical data. Most of the parts included in the 
literature review and theoretical framework was decided upon prior to the empirical parts of 
the study, however, some additions were made as the study emerged. 
 
When conducting the literature review, the Stanford literature review methods guide [53] has 
been applied. It conducts and refines the literature review in four steps, 1) initial literature 
review, 2) exploratory literature review, 3) focused literature review, and 4) refined literature 
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review. The purpose of these steps is that as the research emerges, the understanding evolves 
and there becomes a need for a more refined review that incorporates more detailed 
information.  
 
Keywords and search strings associated with the studied topics in the introductory chapter and 
the theoretical framework were identified and used for locating peer-reviewed material useful 
for the study. The sources used was mainly Google Scholar and the BTH library. 
Occasionally, the database Summon@BTH was used complementarily. Example of keywords 
is investment strategy, investment valuation, value maximization, real options theory, game 
theory, and option games.  
 

3.4 Analysis of Data 
When analyzing data in qualitative research, the purpose is to make sense out of a large 
amount of information springing from the data collection methods [48]. Certain analysis 
methods are used, for obtaining a systematic and well-structured approach for the analysis 
[50]. It usually involves segmenting and taking apart the data, as well as putting it back 
together [48].  
 
The process of analyzing data in qualitative research consists of separating, sorting, and 
synthesize the collected data through qualitative coding. Coding is the process of labeling 
segments of data that portrays what each segment is about. Coding distills the data, sorts it, 
and sets a base for comparison between different segments of data [54]. There are two 
approaches to performing the coding, by hand or by computer. Hand coding is a laborious and 
time-consuming process, even when the sample size is small, which is why computer analysis 
has grown in interest by qualitative researchers [48]. Despite this, the coding will be 
performed by hand, but still, follow the process explained even if it becomes very time-
consuming. This is due to not having access to software that could perform the coding.  
 
Due to the denseness of the collected data, not all of the information gathered might be used. 
The data needs to be “winnowed”, which means that some of the data will be used more 
focused, while other parts might be disregarded [48], which is a practice that has been applied 
to keep the focus of the study. 
 
In this study, the methods Constant-comparative method and Memo-writing have been 
applied for structuring and analyzing the empirical findings. 
 

 Constant-comparative Method 
The constant-comparative method integrates two traditional approaches for analyzing 
qualitative data. These two approaches can be summarized as the researcher, in the first 
approach, coding the data prior to the analysis of the data. The second approach constitutes 
that the researcher constantly redesigns and reintegrates the theoretical notions as the review 
of the material goes on. Suggested by Glaser and Strauss, the constant-comparative method 
combines the systematic coding of the first approach with the style of theory development of 
the second. The purpose of the method is to perform coding and analysis simultaneously, to 
achieve a systematic way of generating conclusions out of the qualitative data collected [55].  
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 Memo-writing Method 
Glaser and Strauss suggest that writing memos can be useful for generating theories while 
coding [55]. Charmaz claims that the methods of memo-writing are few, and they vary 
depending on who uses them. Researchers should write memos in a way that suits themselves, 
as the important thing is to get the ideas on paper [54]. As the coding procedure used in the 
study is concerned with identifying patterns, memo writing may help to define patterns and 
bring the research beyond individual cases. 
 

 Conducting the Analysis 
This section will outline how the analysis was performed in the research, and how the 
different methods presented in the previous section was applied. 
 
Before being able to perform a meaningful analysis of the collected data, the data had to be 
structured in a way that was comfortable to work with. As the interviews followed the same 
guide, learnings and insights were structured around the interview guide which can be found 
in Appendix A. As mentioned, a full transliteration of the interviews was not needed, as 
recordings and notes from the interviews were considered satisfactory for this case. To get 
more familiarized with the data, grasp the overall insights, and to make sure that important 
notions were not missed, the recordings, notes, and documents were once again read or 
listened through. During this structuration of the data, analytical memos and notes were also 
taken.  
 
After the data was structured in a satisfying way, the process of coding the data began. 
Categories of the data that represent the general themes of the empirical findings were created 
and filled with the corresponding findings. The coding process was quite agile in nature, as 
the categories and their content changed as the coding evolved with the deeper understanding 
that came while working with the constant-comparison method. Memo-writing was also 
applied during this process. 
 
Once the coding was completed, the process went on to an analyzing and generalizing phase 
based on the coded data. The intent of this process was to put the empirical findings in 
relation to previous research presented in the theoretical framework and literature review, as 
well as meeting the objectives for this study. Both the constant-comparative method and 
memo-writing was applied in this stage. 
 

3.5 Methodological Analysis 
Qualitative validity refers to the accuracy of the findings by employing certain procedures.  
Using several sources as input in the research to build a coherency in the result is claimed to 
add to the validity of the study [48]. In this study, interviews, documents, and literature 
reviews have been the sources contributing to the empirical results, analysis, and conclusion. 
This has formed a deeper and more unified picture of the complex process that is proposed by 
strategic investment decisions. Further, while analyzing the collected data, it was possible to 
exclude irrelevant data and focus more on the data with higher relevance to the research 
objective. One important aspect to keep in mind is however that the findings are particular to 
one single organization, and that the findings may not hold true in other settings due to the 
differences in for example organizational context.  
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Qualitative reliability indicates the stability and lack of random influence of the collected 
data, that is how reliable and secure the data is. The more structured methods used, the more 
reliable the results [52]. Documenting as many procedures and steps of the procedures as 
possible, so that others can follow them, is advocated to add to the reliability [48]. However, 
as pointed out by Glaser and Strauss, as qualitative research involves much of the researcher's 
own interpretation, different researchers may arrive at a different conclusion even if they 
apply the same approach and method [55]. In this chapter, the procedures, steps, and thoughts 
behind the research approach have been presented at a suitable level of detail to ensure 
reliability, according to the author.  
 
For qualitative research, generalizations of the studies are used in a limited way, as the intent 
of qualitative studies is not to generalize findings to individuals, sites, or places external to the 
study. Rather, the value of qualitative studies lies in that it is specific. Particularity rather than 
generalizability is what constitutes good qualitative research [48]. However, Ghauri and 
Grønhaug argue that generalizations of how qualitative studies can be extended to other 
settings than the study at hand should be addressed [49]. This study and the conclusions 
drawn from it is first and foremost specific to the studied organization, but they may also be 
applicable to other organizations that face the same kind of complex decisions that comes 
when managing strategic investment decisions in competitive environments. For example, 
other industries facing the same transformational environment due to emerging technologies, 
or organizations of the same size or working with similar projects may benefit from the work 
conducted in this thesis. 
 
As mentioned previously, qualitative studies are influenced by the researcher's own 
experiences, worldview, and knowledge which in turn might influence the way the results are 
interpreted. This is something that needs to be considered by the readers of the study when 
they examine the results [48]. In this study, this has been dealt with by the researcher applying 
certain methods and trying to have an open mind to the problem and findings, and handling 
results that both support and runs counter to the theories used in the study. Further, reflections 
about how the researcher's experience and previous knowledge has influenced the results, 
analysis and conclusions will be presented.  
 

3.6 Methodology Summary 
This study takes a qualitative research approach. The strategy applied for data collection was 
to use a form of triangulation, where several sources of data contribute to a detailed set of 
data. The methods applied to gather data was semi-structured interviews, review of 
documents and literature review, the interviews being the primary source of data. Six in-depth 
interviews, with six respondents, was carried out before the data was considered saturated. 
The methods selected for analyzing the data was the constant-comparative method and memo-
writing. The chapter concluded with an analysis of the strengths and weaknesses of the chosen 
research approach and methods.  
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4. EMPIRICAL RESULTS 
In the following chapter, the results from the empirical research are presented to the reader. 
The findings are derived from and structured according to the procedures explained in the 
methodological chapter. The chapter ends with a summary of the key findings of the study. 
 

4.1 The Investment Decision Process 
In today’s investment decision process at the studied organization, the process leading to a 
decision regarding a strategic investment is initially driven by a forecasted need for a specific 
resource that demands an investment by the organization. Each product category has a 
director that is responsible for investments in their respective area of technical development. 
It is their responsibility, together with a cross-functional team, to produce a business case, that 
serves as an investment request, that is in line with the organization's investment strategy, and 
that the investment is allowed for in the budget. If these two conditions are met, the business 
case progress to an authorization procedure, where the investment is either approved or 
denied. In the organization, there is a hierarchy of authorization levels. Larger investments 
demand a higher level of authorization level; however, the investment is established 
throughout the different levels before elevating to a higher authority level. A high-level 
picture of the process is presented in figure 4.1, which is based on the conducted interviews 
and reviewed documents.   
 

 
Figure 4.1. A Visual Presentation of the Investment Decision Process 
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Even if the process is widely elaborated and detailed in the organizational documents, 
respondent I5 does not perceive that it was being used as described.  
 
“This is a problem in large companies. There are a lot of processes, but it is a challenge 
implementing them for real.” [56] 
 
Further, the respondent says that the problem was that some people in the organization did not 
know of the process, and those who did chose to do it on their own way even if they knew 
about it. Respondent I6 implies the same problematics while asked about challenges in the 
process. Further, it is stated that even if they have great templates and processes, they are 
lacking in the education of these, which leads to less precision and more revisions [57]. 
However, the organizational hierarchy was never ignored, as their approval was always 
necessary for the continuation of the investment [56].  
 

 Working with an Investment Strategy 
A key aspect of the organizations work with strategic investment is their investment strategy. 
It is compiled of forecasts of future needs of each site of development, which are prioritized 
and matched against the investment budget. As the total amount of all investment requests is 
higher than each year’s investment budget, this investment strategy with prioritizations of 
future investments has been important for the organization. It serves as a guideline when 
working with investment in a global organization. Before it was developed, it was difficult to 
make a central decision regarding the investments, and if it was of great importance or not. 
The directors of the different product categories regard their own requests as most important, 
which is why it is of importance to have a neutral person that is responsible for the portfolio 
of products and the strategy. Further, as I1 put it: 
 
“Working with a clear investment strategy makes everyone have something to adhere to, and 
makes the budget and decision processes easier, as it is known that the investment strategy 
builds on the best compiled knowledge and that it is updated regularly to be à jour [58]”   
 
Additionally, this investment strategy serves as a tollgate for each business case before it 
progresses to the actual decision process. It ensures that the investment is in line with the 
organization's strategy and that it fits in the investment budget. It also aids in the decision 
regarding conflicting investments. When prioritizing the investments, reflections regarding 
conflicting investments are taken into account. It’s part of the strategy and budgeting to take 
the consequences of choosing something over something else.  
 
The prioritization in the investment strategy takes into account the factors presented in the 
business case. However, respondent I5 claims that the experience, knowledge, and insights 
from the strategic investment departments personnel were largely important. They possessed 
an extensive intuition of what is important for the organization in specific contexts, and could 
even make a good decision based on bad business cases due to this. Generally, this has turned 
out well in the organization, but it is heavily dependent upon their expertise, knowledge, and 
experience, and is linked to them as persons [56]. 
 

4.2 Business Case 
The decision regarding an investment is made with the knowledge presented in the business 
case. This business case holds decision data and is a description of the investment and what it 
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includes, and what it is not including. Several factors are taken into account, both quantifiable 
and non-quantifiable.  
 
The profitability of an investment is mostly based on quantifiable, economic measures. These 
economic measures are all calculated based on cash flows and should ensure that the project 
meets the profitability objectives of the organization. The methods used are NPV, Internal 
Rate of Return (IRR), Modified Internal Rate of Return (MIRR), and the Payback Method, 
which are all static methods. Preferably, at least three of these shall be included, to be able to 
make meaningful comparisons among investment scenarios, but NPV is the method that is 
most frequently mentioned by the respondents. The profitability calculation considers only the 
economic consequences of measurable and quantifiable factors. However, there are several 
additional factors that are suggested for consideration for investment decisions profitability. 
An analysis of non-quantifiable factors is required and should include for instance 
environment, quality, availability of labor and competence, service requirements, safety 
requirements, and legal requirements.  
 
Other complementary evaluation criteria that support the decision and should be included in 
the business case are the strategic fit and importance, the market need and request, the market 
differentiation and the ability to generate a unique selling point, the segment fit, the ability to 
sell, support, produce, and develop, and the portfolio gap coverage. Here, the strategic fit 
takes a technical perspective rather than a competitive market perspective. 
 
Generally, the business case is regarded as satisfying and trustworthy, as it is expected that it 
is produced to the best of the responsible person’s ability [59] [57]. Data in the business case 
that is derived from facts are, of course, a strength. But should there be a lack of such data, 
one must use gut feeling, says I4. Then it is needed to motivate the gut feeling and why certain 
assumptions have been made. In such cases, it is best to keep the calculations relatively 
conservative, and not have an optimistic approach. A conservative calculation that yields a 
positive result minimizes the risk and shows that the investment is relatively safe [59].   
 

 The View on Investments 
The aim of an investment is, according to all of the respondents, to enhance or streamline the 
organization in some way. It is about having the resources and facilities that contribute to 
ensuring that good products can be verified and introduced in the market. Generally, it is seen 
as a good way of spending capital, as it is expected to reduce costs or get a return on the 
investment in the future.  
 
A more detailed definition of an investment is that it is something tangible which should cost 
at least 25 000 SEK and be able to be depreciated in three years. Software can thus not be 
regarded as an investment and is handled according to other guidelines. Different countries 
have variant rules of what is regarded as an investment [58].  
 
In the organization, there is a difference between regular investments and investments of more 
strategic character. Regular investments are those that sprout from the different development 
site’s needs, while strategic investments have typically regarded investments in resources 
needed to take the products into the next future phase, such as moving towards a hybrid or 
electric vehicles. Strategic investments are those investments that are fundamental to have in 
place to even begin developing future products [59]. 
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When it comes to strategic investments, the choice is often to go down a path of new 
technology development or keep doing the usual. Then it is needed to contemplate what 
would happen if they did not invest in this new area [57]. A theoretical NPV could be 
calculated in such a case, but the alternative, in the worst case, is that the company may not 
exist any longer if they don’t keep up with the market trends [56].  
 
Strategic investments involve long and tough processes, as it comprises large sums of capital 
to be invested, and the decision needs to be anchored throughout the authorization hierarchy 
of the organization. I3 concludes that strategic investments have a long-term perspective and 
are hard to calculate [60]. Additionally, the investment needs to be put in a larger perspective, 
as the investment alone is usually not justified by the economic calculations. Instead, it is 
needed to also include the possibilities following the investment to motivate an investment 
[59].  
 
Strategic investments are much about wise management, according to I4.  
 
“Which projects should be undertaken, how are the resources allocated, what should be done 
now, and what should be done later? It is needed to intertwine investments with the 
organization's strategies and must-do’s in a clever way” [59]. 
 

 The Uncertainty of the Investment 
The uncertainty perceived by the respondents are sprung from investment budget cuts and 
market fluctuations that alter plans and require a reprioritization of future investments and 
which technology that should come first. Even if there is a long-term plan, the timing in this 
plan may be altered due to uncertainty.  
 
A large origin of uncertainty is also when the product investment lies 10-15 years into the 
future. It is then hard to know anything about the investment and the factors that affect it. In 
those cases, the financial parts of the business case may be taken with a grain of salt. What 
weights heavy is then the organization's strategies and where the organization wants to be in 
the future [57].  
 
To cope with uncertainty, each business case shall include a sensitivity analysis that takes into 
account changing conditions and its consequences. Different scenarios shall be presented, 
such as developing in-house, buying, leasing, demand fluctuations, etc. Doing this shows the 
authorization body that there is knowledge about which factors can affect the investment, both 
positively and negatively.  
 
According to I1, the uncertainty is quite low when the investment is about to be made. It is so 
far into the process that there is a certainty about the headed direction. However, long 
timeframes may change the investment a bit, i.e. investing in more or less capacity along the 
way [58].  
 
When implementing the investments, there exists some flexibility. I4 brings an example of 
when the capacity needed was somewhat uncertain [59]. To cope with this, they initially 
invested in capacity that covered a certain need as a first phase, with the potential of investing 
in more capacity in a second phase when the uncertainty had unfolded. They also had a 
backup plan for this investment which included hiring capacity from other companies if they 



 

32 
 

needed it and also selling capacity to other companies if they overestimated the capacity need 
of the second phase. 
 

 Considering External Factors 
External factors, such as competitors, are not a standard part of the business case, and thus not 
included in the documents that form the basis for the investment decision. As most 
investments are requested from a development site, the respective site has knowledge about 
the customers and the market, which drives the need for investments. They are knowledgeable 
about what is necessary to be able to compete in the market [56]. 
 
However, it is quite common to also discuss such perspectives in the investment strategy. 
What is discussed is how to keep up the same pace as the competition, and what to invest in to 
be able to compete at the same point in time. I3 explains that it is hard to bring novelty to the 
industry and that historically, the company that has performed the best is often the company 
that has spent the most, which has been worth it in the past [61].  
 
It would be positive to get to know of competing organizations plans, says I4, and reasons 
about two possible scenarios that may aid in driving the investment. If the own organization 
stands in front of a hesitant strategic investment decision, and knowledge is brought that a 
competing organization is taking the strategic decision to go through with the same or similar 
project, it may show that the own company is on to something since the two organizations are 
thinking alike. Further, one can think that if the organization turns down the opportunity, and 
the competition doesn’t, then the own organization might face considerable losses and the 
competition becomes a substantial threat. That might be a reason for the own organization to 
invest. The other scenario brought up by the respondent is that of an organization that doesn’t 
pose a big threat to the own organization, maybe an organization in a slightly different line of 
business, but with the same kind of technology investments. Then it might be positive to wait 
with the investment, to see how it unfolds for the other organization. Then the own 
organization may learn from them, and maybe even rent capacity initially, to defer the own 
investment while the technology matures, and the organization gets more certain of the 
investment. In both these scenarios, it aids the own company to come to a decision regarding 
the investment, even if the decisions differ [59].  
 
I6 also notes that competition can aid in decision-making by the same kind of reasoning as I4. 
However, I6 states that it’s important to have your own strategy and not only follow others. 
The organization needs to believe in the strategy and the own competitive path forward.  
 

4.3 Evaluation of the Investment 
The view of the organization is that it is essential for any company to ensure that resources are 
utilized in the most profitable manner. The organization operates in a climate of severe 
international competition, and thorough evaluation of the alternative courses of action is 
therefore necessary. Further, the prioritization among investments should be based on a wish 
to maximize the benefits of the organization and close the gap in order to move from the 
present position towards the organization's goals. 
 
Often, what matters the most when evaluating an investment depends on what department of 
the organization one belongs to, according to I1 and I2. For example, the finance department 
believes that the economic calculations are most important, while the product directors 
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believe that the technical and strategic benefits that come with the investment are the most 
important. I6 who is from the financial department comments that, of course, they think the 
economic parts of the business case is important and interesting, as it tells about the 
profitability of the investment, but the rationale behind the investment is what matters most.  
 
It is common to get into heated arguments due to this, and the conflicts can be rather personal 
since the ones that are deciding has a lot of experience that weights into the decision. I1 states 
that the strategic reasoning in combination with the financial parts is important and that the 
overall picture needs to be considered in a decision as both parts will be challenged by the 
authorization bodies.  
 
Other factors that might have a big impact on the investment decision is legal factors, 
environmental factors, and worker health. Legal factors might force an investment, while 
others may be of reputational or strategic importance or goodwill. It is necessary to find the 
motives and describe them properly. I4 explains that in some cases, a strict business case 
would imply to not making the investment, but other factors point to undertaking it. In some 
cases, additional time may be helpful. 
 
“Time can aid in building a better business case, as there is more knowledge about the 
situation and new solutions may have emerged” [59] 
 
The respondents stress the importance of a proper business case, that show alternative courses 
of action and costs, as this is perceived as serious and trustworthy by the decision makers. 
Establishing trust among the decision makers and to show competence is seen as very 
important in the process by I4.  
 

4.4 The Final Decision 
The respondents do not perceive that there is any specific rule for when to invest or not invest. 
However, the aim of investments is, as mentioned, to maximize the benefits of the 
organization, and to bridge the gap between the current position and the goals of the 
organization, which is stated as a guideline for selecting investments. Further, the economic 
methods used by the organization, NPV, IRR, MIRR, and Payback comes with certain rules 
or guidelines for selecting which investments to undertake, based on profitability. These are 
also stated in the organizational documents.  
 
In the end, what matters the most is the economic factors of the investment, as no one wants 
to spend capital unnecessarily, as the costs are high. But, this may also turn out badly, as it 
does not always stress the technically strategic value, which is what the investment strategy 
has been prioritized by. Suddenly, something that has been regarded as very important is not 
important at all, just because the numbers don’t add up.  
 
“Of course, one should not invest more than the organization can carry, but sometimes it 
feels like the prioritization is made from a financial perspective, rather than the technical 
strategy that the investment strategy is based upon” [58].  
 
The view of economic calculations being a highly determinative factor is shared among all 
respondents. However, this is often overruled in the decisions regarding strategic investments 
that fit in with the organization's strategy. These can often be motivated from other 
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perspectives than the purely economic, and especially when viewing it from a holistic 
perspective. 
 

4.5 Challenges Faced in the Investment Decision Process 
The most prominent challenges perceived by the respondents regarding the strategic 
investment decision process is twofold.  
 
Firstly, it is the reprioritization of the investment strategy due to budget cuts. When a strategy 
is set, one does not want to change it, since there are many consequences in doing so. Some 
important investments may not be made, and it is hard to have a truly long-term perspective in 
the strategic planning.  
 
Secondly, there is a challenge in getting all the information on the table and having all the 
decision-makers have the same understanding of all factors. Major discussions with personal 
experience as arguments have been common, and technical and strategic importance has been 
neglected in the decisions.  
 

4.6 Empirical Summary 
The main findings from the empirical research conducted can be summarized by answering 
the following questions with the insights brought from the interviews and the organizational 
documents reviewed.   
 
What is an investment according to the organization? 
An investment is something tangible that the organization wants to acquire in order to 
enhance or streamline the organization. It is expected to reduce costs or yield a return for the 
organization. Regular investments and strategic investments differ from each other. Regular 
investments are derived from the needs of each development site, while strategic investments 
are the ones necessary to make as a first step before being able to take products into the next 
phase.   
 
How is the process of investment decisions carried out in the organization today? 
The director of each product category is responsible for creating a business case of an 
investment request. This should be ensured to be in line with the investment strategy of the 
organization before going into an authorization process where the investment either is 
accepted or declined. There is an authorization hierarchy, and depending on the size of the 
investment, different levels make the decision. 
 
How does the organization conduct business cases and what do they incorporate? 
The director of each product category conducts the business cases. The business case will be 
the basis for evaluation of the investment. The business case should include a profitability 
calculation that embraces both quantifiable and non-quantifiable aspects. The quantifiable 
measures are financial calculations based on cash flows. Further, complementary non-
quantifiable aspects such as strategic fit, market considerations, and feasibility should be 
included. However, competition and flexibility are not extensively handled in the business 
case today. 
 
How are the business cases evaluated and how is the final decision made? 
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Maximizing the benefits of the organization and bridging the gap between the current position 
and the goals of the organization is a guideline for selecting investments. The overall business 
case is considered in the evaluation of the investment. However, the financial measures are 
often what determines the decision, even if the technical and strategic aspects are of great 
importance. In some cases, financial measures may be overruled for legal, environmental, or 
worker health reasons. Further, strategic investments are often motivated from a more holistic 
perspective than the pure economic calculations.  
 
What are the challenges in the investment decision process today? 
The main challenges faced is coping with frequent changes in the budget, which affects the 
investment strategy long-term planning and prioritization. Further, getting all the information 
gathered and having a shared understanding of all aspects of the investment is a challenge. 
Decisions are often subject to vast discussion colored by personal experience, and financial 
aspects are often regarded as more important than strategic or technical fit.   
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5. ANALYSIS 
In this chapter, the analysis of the empirical findings is presented to the reader. The findings 
are analyzed according to the methods presented in chapter 3 and anchored in the theoretical 
framework presented in chapter 2. The analysis will first handle the current practices used by 
the organization and how they relate to the theoretical framework. Further, a potential 
implementation of a dynamic and strategic model will be analyzed along with the potential 
gains of such a model. 
 

5.1 Analysis of the Current Practices 
The empirical results show that the company’s current practices are internal and static, as it is 
valued with DCF-methods and takes a similar approach as the RBV. RBV theory states that to 
achieve profitability, the firm should focus on significantly lowering costs or offering a higher 
quality of product performance [29]. The resources obtained are, according to the company, 
those that can enhance or streamline the organization in some way, for example, reduce costs 
or generate a profitable return. This is done by ensuring that the company has the right 
resources to be able to release products with good quality. As Killen et al. [28] point out, 
RBV may be more suitable in stable environments. Both the internal and external 
environment may be required to properly capture the competitive advantage of applying the 
theory. Even though the market structure and the own organization may be relatively stable 
for now, they are acting in an unstable external environment due to the technical 
advancements surrounding the company. The uncertainty originating from the technical 
development may suggest that a more dynamic approach would be more suitable, to be able to 
respond properly if the technological path would unfold in another direction than what the 
organization has forecasted.  
 
The economic calculations that are determinative in the selection of projects in the 
organization are grounded in DCF methods and make the connection to a static valuation 
method even stronger. As the objective is to select projects that generate a profitable return, 
both for the company and in the RBV theory, particularly the NPV method provides a 
relatively easy method for selecting profitable projects, accompanied by the simple rule of 
MAX[NPV, 0]. However, as pointed out in chapter 1.2, the drawbacks of such an approach in 
uncertain and competitive environments are many and may show a misleading value of the 
investment.  
 
The organizations view of strategic investments as something that is necessary as a first step 
in the realization of future products can be linked to compound options. The organization 
realizes that the full potential cannot be captured by NPV calculations, which is why they 
sometimes proceed with investments that show a negative NPV and motivates the investments 
on other grounds. A shift towards an approach that includes options would potentially allow 
the organization to analyze the value of a strategic investment more properly. Another link to 
the real options theory is their reasoning about uncertainty springing from for example 
demand fluctuations, and their examples of dealing with a fluctuating capacity need when 
implementing the investment.  
 
Although the reasoning about competitive forces was not represented in the business case to a 
large extent there were notions connecting to both Porters five forces and game theory. 
History has shown that the company that has performed the best is often the companies that 
have spent the most. This could be explained by the five-force framework. Heavy investments 
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may elevate the entry barriers, as the fixed price of competing gets higher when the R&D 
expenditures are intensified in the market. Regarding the connection to game theory, the 
reasoning about competitors moves resembled the examples of first vs second-mover 
advantages very much and could have an effect on the investment decision. This could be 
used as arguments that the investment process of the company also takes an external view of 
strategic investments, but as this perspective was not a standard part of evaluating investment 
decisions, it does not constitute a determinative factor.    
 

5.2 Applying an Option Games Framework 
In line with the analysis in the previous section, the application of the option games 
framework seems appropriate, as it fits with the context and the analytical reasoning that 
already exists in the company. What is needed is to implement the methods that facilitate the 
expanded NPV calculations.  
 
As mentioned in chapter 2.4, the option games framework constitutes around three values, the 
passive NPV, the option value, and the game-theoretic value. The passive NPV is already 
being calculated in the organization today and will not change if applying the option games 
framework. The option value and game-theoretical value will, however, need to be added to 
account for the value of flexibility and commitment.  
 
The handling of uncertainty, by introducing flexibility, is one of the key features of the real 
options framework. By creating decision trees, as suggested in chapter 2.3.1.3.1, several 
different scenarios can be handled, also accounting for the probability of different outcomes. 
By adding branches to the decision tree, the organization can account for as many time 
periods they seem fit. This may not only account for demand fluctuations, but also facilitate a 
way of mapping the chain of investments and opportunities of compound options, or strategic 
investments in the case of the studied organization. 
 
Organizations calculating NPV often possess the data needed to calculate the option value 
according to Luehrman [5]. As the studied organization is currently facilitating DCF 
approaches for their economic calculation of an investment, they have the possibility to do 
this for options as well. However, they need to complement the calculations with measures of 
probability of the different outcomes, if they should be able to shift to a more dynamic 
approach.  
 
Even though the company is not extensively reasoning about competition, it may be of great 
importance in the face of new technological developments, as first- or second-mover 
advantages exist and may influence the value of the investment vastly, as mentioned in 
chapter 2.3.2.2. Mapping the possible outcomes of the passive NPV and option values in a 
payoff matrix sheds light on the most optimal time to invest, given that the organization wants 
to maximize the profits.  
 
The possibility of incorporating a game theoretic matrix where the pay-off for the own 
company and a competitor is visualized pose no big challenge. The pay-offs in the matrix are 
based upon the valuation of the investment, whether it would be passive NPV or an extended 
NPV as in the case with options. The challenge lies in the reasoning behind the possible 
actions and reactions, and how these affect the value of the investment. Further, one cannot 
fully count on the complete rationality of the players. 
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If applying a dynamic, strategic approach for valuing investments, the challenge would lie in 
tailoring a model that is of suitable sophistication for the company. It needs to be simple to 
use, as well as show reliable results. Further, it was noted that even if processes and models 
are present in the studied organization, not all employees use them. For an implementation of 
a new valuation approach to be successful, it may be needed to spend time and resources on 
education.  
 

5.3 Gains of Applying the Option Games Framework 
The gains of applying an option games framework may be categorized by those that spring 
from the real option games, incorporating a more dynamic approach, and those that spring 
from game theory, incorporating an external and strategic approach. Further, the combination 
of the two approaches brings benefits to a higher level of analysis.  
 

 Gains of Real Options 
Using the real options approach with decision trees may be a substitution or complement to 
the current sensitivity analysis conducted by the company, with the benefit that it incorporates 
probabilities of each outcome, as well as decisions in each node, which is not the case of the 
sensitivity analysis. Further, when discussing strategic investments, it could motivate an 
investment by quantitative figures rather than motivating it by qualitative measures that are 
hard to measure and prove, or as in some cases, the gut-feeling of expert employees. 
 
Another benefit of the real options framework linked to flexibility is the possibility to defer 
decisions. By allowing deferral, an investment may be divided and deferred until the maturity 
of the option. By constantly deferring decisions, additional information can be taken into 
account and the uncertainty of future outcomes reduced. With this approach, losses can be 
reduced as the whole investment was not committed up front. The studied company has 
already shown an example of such a reasoning in regard to investments of strategic character 
situated in uncertainty, however, the flexibility value of such an approach was not calculated 
before investing.  
 

 Gains of Game Theory 
By reasoning about the actions and reactions of the own organization and the competitors, and 
how the value of the investment and the following opportunities change, an external view of 
the strategic investments can be included, which has previously been somewhat neglected in 
the studied organization, leading to a more well-informed decision. 
 
The strategic analysis can shed light on profitable strategies, whether it is to try to preempt 
competition to try to win the market or to start collaborating regarding new technologies to 
share the risk connected to the uncertainty. In the face of technological advancements in the 
market, the game-theoretic analysis can aid in creating a strategy, or show when it is most 
profitable to abandon a strategy in favor of more promising alternatives.  
 

 Gains of Using a Combinational Approach 
The combination of real options and game theory that constitutes the option games approach 
is first and foremost valuable as an analytical tool. It presents a way of thinking about 
investments that take both internal and external factors into account and translates this into a 
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quantitative value that can be of use as a complement to strategic thinking processes and the 
reliance on intuition and experience.  
 
The approach can be applied in at least two scenarios of the studied organization. First, it can 
be implemented as a way of valuing the investment and base a business case on, where the 
economic value represents a broader perspective of the investment compared to the current 
passive NPV calculations. Further, by analyzing investments with a dynamic and strategic 
perspective, the investment strategy can be more easily prioritized. Comparisons among 
projects made on quantitative measures rather than qualitative might pose a less resource 
consuming approach for prioritizing the investments forecasted. Another analysis in regard to 
the investment strategy is that it was heavily dependent on the knowledge, expertise, and 
intuition of a few key employees. The option games framework may, if successfully applied, 
reduce the need to rely on a few competent employees.  
 
Further, applying a strategic, dynamic approach may aid in the challenges with getting all 
information regarding an investment gathered and having a unified understanding of all 
factors. Having one quantifiable measure sprung from a dynamic and strategic analysis of the 
investment may be easier to understand, than highly technical or strategic qualitative factors, 
where the consequences and benefits may or may not be fully understood by all involved in 
the decision. 
 
The studied organization chooses investments with the aim of maximizing the benefits of the 
company and bridge the gap between the current position and the desired future position in 
the market. As the economic calculations are the most determinative for investment decisions 
today, it can be argued that it may only be the first part of the goal that is being fulfilled or 
taken into consideration. Applying a dynamic, strategic valuation approach may include both 
parts of the goal by considering both internal and external factors and including them in a 
strategic, expanded NPV calculation. Choosing investments with a positive strategic, 
expanded NPV, may bridge the gap towards the desired position while also aiming to 
maximize the economic benefits of the firm.  
 

5.4 Analytical Summary 
The analysis of the current practices states that the organization uses a highly internal and 
static approach for valuing investments today. The organization's view of strategic 
investments is conforming to the characteristics of a compound option. Further, there are 
linkages to dynamic and external views, as there are examples of options thinking as well as 
analytical reasoning resembling the game theory. This, along with the organizational context, 
may indicate that a shift toward a dynamic, strategic valuation model would be suitable to 
implement.  
 
To be able to implement the option games framework, the organization already has a 
foundation to work with. The data needed to calculate passive NPV and options value is 
already present in the company, but it needs to be complemented with outcome probabilities. 
Further, the game-theoretic value springs from action and reaction analysis, which also needs 
to be implemented as it is currently no standard part of the valuation. To reap the benefits of a 
new valuation model, education may be of great importance.  
 
One of the most recurring gains is the ability to quantify factors that have previously been 
valued qualitatively. Further, a dynamic approach that takes both internal and external 
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perspectives into account and translates this into economic measures may aid both in 
overcoming current challenges in the company and achieve the goals of the organization.   
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6. CONCLUSIONS 
Following chapter presents a concluding discussion of the work conducted in this thesis. 
Implications are presented, as well as a reflection of the study’s contribution to the area of 
research. The section ends with a critical reflection on the research conducted. 
 

6.1 Concluding Discussion 
The objective of this thesis was to investigate how the process of strategic investment 
decisions could be supported by a dynamic and strategic valuation method. The aim was 
further to analyze what gains would follow by incorporating such an approach. 
 
The main findings of the studied company disclosed that a static way of valuing investments 
is the current practice, with the goal of obtaining resources and facilities that either reduces 
costs or generate a satisfying return on the investment, taking an internal approach of 
valuation. Economic factors are the most influential in the final decision, although technical 
and strategic perspectives are argued to be of great importance as well. Further, personal 
experience, knowledge, and expertise have also played a big part in the decision regarding 
strategic investments.  
 
Uncertainty is today handled by presenting several scenarios in the business case. Competitive 
forces are not necessarily taken into account in the business case, but it can be a motivator for 
accepting or declining an investment.  
 
This thesis opted to answer the research question of: How can a dynamic and strategic 
valuation method support the assessment of a strategic investment decision in the face of 
uncertainty and competition? 
 
The analysis of the empirical findings resulted in the following answer. By applying a 
dynamic and strategic valuation model, the process of strategic investment decisions can 
account for both uncertainty and competition. By calculating an expanded net present value, 
including passive NPV, options value, and strategic value, the economic calculations take into 
account a broader perspective of the investment to be made. This broader perspective on the 
economic value of the investment may aid in the challenges faced in the decision process 
today, by incorporating managerial flexibility and analyses of external competition and thus 
support the process of strategic investment decisions better than current practices in the 
studied organization.  
 

6.2 Implications 
The conclusion drawn from this thesis indicates that a strategic, dynamic approach, such as 
option games, for evaluating strategic investment decisions is favorable when striving to 
maximize the benefits of the company. Worth noting is however that current practices for 
applying such models in a company today is either simplified approaches or advanced 
mathematical approaches, that may not be fully compatible to apply in a company today. This 
thesis does, however, shed light on how the studied organization can reason about value-
adding factors partially neglected in the valuation of investments today.  
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If the studied organization, using a static and internal way of valuing investments, where to 
incorporate an option game model accounting for flexibility and commitment by decision 
trees and matrices, would result in the following. Firstly, the current static way of valuing 
investments would need to leave a way for a dynamic and strategic valuation model, 
substituting the rule of MAX(NPV, 0) with MAX(ENPV, 0), due to the added flexibility and 
commitment value. The effect of this is a more rigorous evaluation of the investment that 
strives to maximize the benefits of the company. Another effect, linked to the added 
managerial flexibility, is the possibility to adapt to changing circumstances of the investment, 
as well as taking into account follow-on opportunities if thinking of strategic investments as 
compound options. The commitment value brought by the valuation model would extend the 
perspective of the investment to also include external factors, that are neglected in the current 
business cases. Using the option games framework could also minimize the need to trust in 
the capabilities of knowledgeable persons, as the value would be reflected in the calculated 
ENPV. 
 
The empirical results disclosed that the studied organization shows signs of options and 
competitive thinking and reasoning much as presented in the theoretical frameworks. 
Incorporating options and games into the valuation process might not pose a significant 
challenge. The challenge would lie in tailoring a model suitable for the company, with an 
appropriate level of sophistication that is not too complicated to implement on all levels of the 
organization.  
 

6.3 Contributions of the Study 
By analyzing the investment decision process of the studied organization, this thesis has 
shown the possibilities to introduce a broader analytical perspective on economic value in the 
decision regarding strategic investments. Additionally, it has brought insights of how an 
organization using static valuation models benefit from implementing a dynamic, strategic 
investment valuation model as a support in the process of strategic investments.  
 

6.4 Critical Reflection of the Study 
This study and the methods of choice along with it depends heavily upon the studied 
organization and available personnel that have served as respondents. Unfortunately, 
reorganizations in the organization have made it difficult to locate, come into contact with, 
and interviewing knowledgeable personnel from different departments, as many of them does 
not work in the company any longer. The intended purpose was to get a broad picture of 
strategic investments by interviewing personnel from different departments with different but 
relevant experiences of investment decision processes, which was proven difficult to achieve 
due to the reorganization. In retrospect, a more elaborated view on the financial department's 
perspectives on the matter would have been particularly interesting, as one challenge brought 
up in the interviews was the vast discussions between finance and the more technical and 
strategically oriented departments. It could also be of large interest to gain insights from the 
directors from separate product categories that are responsible of conducting the business 
cases, and how they reason about the investments and the factors and data going into the 
business cases. Such insights could have broadened the findings, analysis, and conclusion of 
this study.  
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Qualitative research is often influenced by the researcher’s personal knowledge and 
experiences, which is also the case in this research. However, the researcher has tried to 
mitigate the effect of this by actively working with critique, presenting broad perspectives, 
and having others crosschecking the conducted work.  

The empirical results are based on one company only, which introduces questions of how the 
conclusion can be accepted on a general level. If more companies were to be included in the 
research, a more general conclusion would have been made possible to achieve. However, as 
pointed out in chapter 3, the aim of qualitative studies is particularity rather than 
generalizability. The findings, analysis, and conclusions are developed particularly for the 
studied organization, but other organizations in similar contexts may benefit from the thesis as 
the underlying problem of evaluating investments is common for many organizations working 
with development of technology, or organizations that are present in competitive markets. 
However, if other organizations are to benefit by the work conducted in this thesis, they need 
to review the thesis in light of their own processes and perceived problems, as it is stated that 
the option games framework needs to be tailored to specific conditions.   

Excluding mathematical evidence of the additional value brought by incorporating a dynamic, 
strategic valuation model may be a source of objections. Providing such a calculation would, 
however, require being able to collect the needed data for the calculations from the studied 
organization, which was not possible in this case.  
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7. SUGGESTIONS FOR FUTURE RESEARCH 
In this chapter, suggestions for future research are presented. The suggestions of future 
research are intended to complement the performed study.  
 

7.1 Suggestions for Future Research  
This study has taken a qualitative approach to investigate how a dynamic, strategic investment 
valuation model can support the decision-making process of a company. To further 
investigate the matter, and potentially confirm or deny the findings of this thesis, it is 
suggested to take a quantitative approach to the problem. A suggestion for future research is, 
therefore, to investigate how a dynamic, strategic investment valuation model affects the 
economic value obtained, by implementing and using such a model on real investments.  

A further suggestion is to investigate the research area on several more companies, to be able 
to generalize findings, and see if company context has an impact on the results. 

Another suggestion is to explore how dynamic, strategic valuation models can be incorporated 
into a satisfying analysis-level in user-friendly software to act as an IT-based support tool for 
managers. 
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APPENDIX A: INTERVIEW GUIDE 
Denna intervju ämnar till att undersöka hur företaget resonerar kring olika aspekter av ett 
strategiskt investeringsbeslut under osäkerhet, och hur ett sådant beslut går till och värderas i 
praktiken. För att få en bred bild av investeringsbeslutet är det önskvärt att få olika personer 
inom företagets bild av sådana beslut, samt hur de resonerar kring olika faktorer.  
 
Alla intervjuer kommer att spelas in, med uttryckt tillåtelse av respondenten innan samtalets 
start. Om det förekommer att respondenten inte ger tillåtelse för inspelning kommer 
anteckningar tas under samtalets gång. Ljudupptagningar och noteringar kommer tillsammans 
forma det empiriska underlaget för studien. Då studien tillämpar företagsanonymitet kommer 
även intervjuobjekten hållas anonyma, med undantag för deras roll i företaget.  
 
Då intervjuerna kommer hållas med personer som innehar olika roller inom 
investeringsbeslut, kan en del frågor anses irrelevanta i sammanhanget. Meningen är därför att 
använda detta dokument som en guide, med rätten att sålla bland frågorna, och dessutom 
ställa andra frågor, samt följdfrågor, som inte presenterats i dokumentet, d.v.s. en semi-
strukturerad intervju. Det är även önskvärt att ha en mer samtalsliknande form av intervju 
med berättelser, beskrivningar och exempel, för att komma djupare in på respondenternas 
uppfattningar om de olika områdena.  

 
1. Bakgrundsinformation 

• Berätta om din roll i företaget och vad ditt jobb går ut på. 
• Vad har du för bakgrund och tidigare erfarenheter? 
• Vilken påverkan har din roll på företaget i ett investeringsbeslut? 

 
2. Inledande frågor 

• Beskriv vad en investering är för dig. 
o Vad menas med en investering? 
o Vilka är kriterierna för att börja arbeta med en investering? 
o Vad vill man uppnå med en investering? 
o Vad är osäkerhet relaterat till investeringar för dig? 

• Beskriv vilka olika typer av investeringar som hanteras inom ditt område på företaget. 
o Vad skiljer en ”vanlig” investering från en strategisk investering? 

• Beskriv vad ett investeringsbeslut är för dig. 
 

3. Investeringsprocessen 
• Beskriv hur ett investeringsbeslut går till i ert företag, från idé till att ett beslut 

angående investering tas. 
o Finns det en formaliserad process? Om inte, hur gör ni? 

• Beskriv vilka personer och roller som är involverade i processen i ert företag. 
o Vad är deras bidrag och ansvar i processen? 
o Vem/vilken roll är viktigast för ett strategiskt investeringsbeslut i din mening, 

och varför? 
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4. Beslutsunderlag 
• Beskriv vad ett beslutsunderlag för investeringar är och hur arbetet kring det ser ut i 

ert företag. 
o Används det i företaget? Hur och varför? Om inte, hur hanteras grundläggande 

information för investeringsbeslut? 
o Vad initierar arbetet med ett beslutsunderlag?  
o Vilka typer av investeringar kräver ett beslutsunderlag? 
o Skiljer sig beslutsunderlag åt beroende på vilken typ av investering som görs? 

Ge gärna exempel. 
o Används några verktyg, modeller eller ramverk för att skapa beslutsunderlag? 

Vilka? 
o Hur dokumenteras och sammanställs ett beslutsunderlag? 
o Hur utvärderas beslutsunderlagets tillförlitlighet? 
o Anses beslutsunderlaget generellt sett som tillfredsställande och komplett? Om 

inte, varför? 
• Beskriv innehållet i ett beslutsunderlag i ert företag. 

o Vilka faktorer beaktas i ett beslutsunderlag? 
o Vilka faktorer anses viktigast, och varför? Ge gärna exempel. 
o Vilken data är nödvändig för att skapa ett beslutsunderlag? 
o Hur samlas data in till beslutsunderlaget? 
o Finns det en uppfattning om datans kvalitet och tillförlitlighet som motiverar 

ett beslut? 
o Hur hanteras osäkerhet i beslutsunderlaget? Hur resonerar man kring dessa? 

Hanteras olika osäkerheter på olika sätt? 
o Hur hanteras faktorer som är externa för företaget i beslutsunderlaget? Hur 

resonerar man kring detta? Exempelvis konkurrenters handlingar.  
 

5. Evaluering av investeringen 
• Beskriv hur de olika delarna av beslutsunderlaget värderas, både enskilt och relativt 

varandra, i ert företag. 
o Intuition eller faktabaserat? 
o Kvalitativt eller kvantitativt? 
o Vilka faktorer går att kvantifiera på ett tillfredsställande sätt? Vilka faktorer 

skulle vara värdefulla att kunna kvantifiera och på vilket sätt?  
o Finns det någon eller några delar av beslutsunderlaget som väger tyngre i det 

slutgiltiga investeringsbeslutet? Vilka? Varför? Varför är inte de andra lika 
viktiga? Ge gärna exempel 

o Finns et några delar i beslutsunderlaget som kan eller brukar motsäga 
varandra? Ge gärna exempel på varför och hur detta hanteras, och när detta har 
hänt. 

• Beskriv hur det går till när man väljer att investera eller inte investera baserat på 
beslutsunderlaget i ert företag. 

o Hur går man från utvärdering till beslut? 
o Finns det någon regel för när man väljer att investera eller att inte investera? 

Finns det några situationer när man väljer att frångå dessa regler? Ge gärna 
exempel på när detta har hänt. 
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o Hur resonerar man kring det slutgiltiga investeringsbeslutet? Vilka för- och 
nackdelar finns med investeringen? Gör man några avvägningar? Ge gärna 
exempel. 

o Hur resoneras det i valet mellan konflikterande investeringar? 
 

6. Avslutande frågor 
• Beskriv vad som är svårast att hantera i beslutsprocessen. Ge gärna exempel 
• Beskriv vad som är det sämsta i beslutsprocessen? Ge gärna exempel 
• Skulle man på något vis kunna uppnå en betydelsefull förbättring i 

investeringsbesluten, givet målet med en investering, enligt dig? 
• Baserat på samtalet, finns det något du anser att jag glömt fråga, eller något du tänkt 

på under tiden som du vill dela med dig av? 
• Vilka personer har du kontakt med i denna processen? Går det att få kontakt med 

dessa för vidare intervjuer? Finns det någon annan rent generellt som du tror skulle 
kunna bidra med värdefull information? 
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