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Abstract 

This thesis seeks to investigate indications of whether a bubble could be present within the Scandinavian 

renewable energy sector. For this purpose, a framework is developed for examining factors commonly associated 

with bubbles in the stock markets. By performing analyses, we found evidence of a heated atmosphere among 

investors and a shift in how green energy companies are priced relative to their underlying performance. We 

also observed a limited range of green energy companies available to investors, whereas the low level of interest 

rates was revealed to potentially serve as fuel for mispriced stocks. Further, Scandinavian yield spreads were 

found to display negative investor sentiment for the economies in general, putting the elevating growth 

expectations of green energy companies into further question. However, the investigated factors did not appear 

as extreme as during previous bubble-peaks. Hence, although our findings suggest that a potential bubble could 

have taken shape, it would likely be in its early stages. 

To gain a deeper understanding of the research topic, we examined the underlying fundamentals of Ørsted and 

performed a valuation to estimate its intrinsic value. Ørsted is a significant player within renewables and has 

seen its stock price increase from DKK 764 per 18.02.2020 to DKK 1.003 per 18.02.2021. However, we found the 

competitive environment in their core business segment to be rapidly intensifying as oil and gas companies push 

towards offshore wind. Our fundamental valuation estimated an intrinsic value of DKK 789, adding to our initial 

findings, which suggested the recent valuations of green energy companies might incorporate excessive growth 

expectations. 

Based on our findings, it appears too soon to insinuate that investors should stay away from the renewable 

energy sector. Still, worrying signals have been observed, and we urge investors to act with care. Specifically, we 

encourage thorough fundamental analyses before taking a position in the sector, enabling an assessment of 

whether the market’s current expectations appear realistic. As illustrated by the dot-com bubble, not all 

companies related to a booming industry can be the winners of tomorrow. Ultimately, stock prices in the green 

energy sector should also reflect this rationale, which currently does not appear to be the case. 
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1. Introduction 
1.1 Background 
Humanity is being confronted with an unprecedented challenge as scientists have uncovered that our post-

industrial society is causing a major interference with the planet’s atmosphere. The threat of global warming has 

turned environmental awareness into a global megatrend, triggering an accelerating response from both public 

and private sectors. An increasing number of companies have emerged with emission-reducing solutions, and as 

the world is changing, so are the financial markets. FTSE Russel (2018) suggests that more than half of all global 

asset owners are now evaluating ESG considerations (Environmental, Social, and Governance) in their investment 

strategies, highlighting how investors are demanding more than just a pure financial return. This development is 

apparent in the flow of capital from investors. For example, the inflow in US socially responsible investment 

funds reached 21 billion USD in 2019, close to a quadruple from 2018 (Financial times, 2020). At the same time, 

Europe has established its position as the capital of sustainable investing as the continent is home to 76% of 

sustainable funds and 81% of sustainable assets (Morningstar, 2020). 

The shift of attention in the financial markets appears to be evident as stocks that fall under the “green umbrella” 

have experienced tremendous growth over recent years. Green investing has become one of the more popular 

investment strategies and consists of investment activities focusing on environmentally conscious business 

practices (USSIF, 2019). Despite COVID-19, green energy stocks gained further momentum in 2020, with 

companies such as Ørsted, Nel, and Scatec benefiting from significant growth in valuations (Aase, 2020). 

However, the recent development in stock prices has begun to raise questions from experts. As these companies 

are still relatively few in numbers, the head of investments at DNB Norway recently voiced that a mismatch 

between supply and the large number of investors demanding green energy stocks is pushing prices to sky-high 

levels (Nilsen, 2020). 

A study performed by Imperial College (2020) showed that firms in the renewable energy sector have significantly 

outperformed fossil fuel stocks in the world’s richest economies over the last decade. However, a growing 

number of investors are now starting to fear a discrepancy with fundamental value in the valuation of such 

companies. One example is Credit Suisse’s head of global ESG research, Eugene Klerk, who has argued that there 

is a growing disconnect between operational performance and share price returns regarding stocks related to 

the renewable energy sector (Financial times, 2020). Similar fears have begun to manifest itself among some 

investors in Scandinavia, and parallels are increasingly being drawn to the tech bubble in the late ’90s (Vedde, 

2021). A major problem in the dot-com period was fund managers needing to have some portion of their 
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portfolio in internet companies, and as there were still relatively few listed internet stocks back then, many 

investors were chasing the same stocks. This triggered inflating prices until the bubble eventually burst. Today, 

the possibility of a new bubble within stocks perceived to be green has become a talking point in Nordic media 

(Vedde, 2021). 

Asset bubbles can be devastating for both individuals and businesses, and they have been the root of some of 

the most damaging recessions throughout history. As bubbles are associated with economic downturns, it seems 

relevant to investigate whether there are indications of a bubble. From an investor viewpoint, we are also curious 

to explore the potential investment opportunity and whether investors should be cautious. Uncovering 

indications of a run-up to a bubble could potentially help protect investors from significant losses. In contrast, 

revealing the opposite scenario could reduce speculations of a bubble, thereby helping emission-reducing 

companies to receive some much-needed capital for the years to come. Due to the scope of our paper and 

restricted data availability under the pandemic, our research must be constricted to a specific geographic region. 

For this decision, the recent surge in prices for Scandinavian green energy stocks, and our own affiliation with 

the region, has been decisive (Vedde, 2021). Followingly, this thesis seeks to investigate indications of a bubble 

within Scandinavian renewable energy companies. 

1.2 Research question 
To realize the purpose of our thesis, we have developed the following research question: 

“Does the development within Scandinavian renewable energy stocks reveal indications of a bubble?” 

Our research roots from a green wave in the Nordic stock markets, triggering increasing suspicions of a bubble 

from experts and investors. To our knowledge, no research has been conducted on an academic level addressing 

these concerns. A renewable energy stock, also known as a green energy stock, is an equity share in a company 

that operates within energy stemming from natural resources or processes that are constantly replenished 

(Shinn, 2018). Such companies are typically related to solar energy, wind energy, hydropower, geothermal 

energy, and biomass. To receive the green energy label, it is not sufficient for a company to have an 

environmentally positive subdivision if the overall company negatively impacts the environment. Consequently, 

energy giants that are operating within both renewables and fossil fuels are not defined as “green” in our 

research. 

 



 

6 
 

To answer our research question, we will be examining a broad range of companies. However, we do not wish 

to restrict our research to exclusively investigate the section on an aggregated level. Including analysis on an 

individual level could allow us to uncover the specific degree of discrepancy between market price and intrinsic 

value for a green company, thereby increasing the specificity of our thesis. Hence, we argue that extending our 

research with a case study valuation of a green energy company will enable us to better answer our research 

question. For this purpose, Danish utility giant Ørsted stands out as the company is a purely green energy player 

and listed on the Copenhagen stock exchange. Further, Ørsted has experienced strong growth in its market 

capitalization over the past few years and are frequently being mentioned together with green bubble 

speculations (Financial Times, 2021; Bloomberg, 2021).  

Many investors disagree about whether current stock prices reflect intrinsic values for green energy companies, 

and a valuation of Ørsted could contribute with valuable information to current and potential shareholders. 

There is no doubt that renewable energy companies have a vital role in accomplishing the goal of keeping this 

century’s global temperature rise well below 2 degrees Celsius above pre-industrial levels. Still, we find it 

interesting to investigate whether their valuations can be justified from a financial viewpoint. Hence, we have 

developed a secondary research question for our thesis: 

“Was Ørsted priced in line with intrinsic value as of 18.02.2021?” 

The date 18.02.2021 represents two weeks after the annual report of 2020 was released and has been selected 

to ensure that the market would have had sufficient time to adjust to the new financial information. 

1.3 Research objective and purpose 
This dissertation will investigate whether it appears to be any hold in the increasing speculations of a bubble 

within renewable energy stocks. The overall objective of the thesis is to gain a thorough understanding of the 

current market situation, and hence, to provide an informed judgement on whether anxieties over a potential 

bubble seem justified. The problem statement will be answered through empirical analysis, aiming to expand 

the current literature on bubbles with case-specific knowledge. By analyzing specific characteristics of bubbles, 

the findings will add to existing literature, ultimately broadening the research field. Within our research field, 

case-specific research has significant importance as bubbles tend to find new ways to rise and burst. By studying 

specific factors, a better understanding of the phenomenon could be achieved, potentially contributing to the 

future stability of economies (Porras, 2017). 
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The conclusions drawn from the dissertation are believed to be of interest to investors, regulators, and 

academics. From an investor perspective, the discoveries of the thesis may be useful for investment decisions. 

Further, political decision-makers may find it valuable to identify economic bubbles and to assess the effect of 

regulations and monetary policies to prevent them. Consequently, our research could be of interest to regulators 

determined to maintain a healthy economy. From an academic perspective, the thesis could also provide new 

insights for literature on asset bubbles, investor behavior, and the efficiency of capital markets. 

1.4 Research philosophy 

The literature on economic bubbles is extensive and demonstrates the variety of fundamental factors influencing 

them. To add to existing research, the dissertation will combine a theoretical and an empirical approach. Our 

method is in line with previous research on the field, emphasizing theoretical discoveries that can be empirically 

accepted. The thesis seeks to benefit from existing literature to create an augmented understanding of the 

factors leading to a bubble and their implications on the stock markets. Further, the ontological framework for 

conducting the thesis stems from a post-positivistic philosophy. A post-positivistic philosophy assumes an 

objective reality, but the truth can never be confirmed as individuals are characterized by imperfect intellective 

mechanisms (Guba, 1990). Hence, the replicated evidence from the research will probably be true but is always 

subject to imperfection or falsification (Guba & Lincoln, 1994). Objectivism is another key assumption in our 

research approach, whereas validity and reliability of the utilized data and models remain of high importance. 

This dissertation will mainly apply a deductive research approach, building upon theory and a hypothesis which 

are tested through the research strategy with obtained secondary data (Riis, 2005). The purpose of the thesis is 

not to create a new model for analyzing stock prices but rather to discuss the factors influencing the price 

formation of green energy stocks. Hence, the method applied in the study is primarily descriptive, suitable when 

one seeks to draw relatively strong conclusions based on the relationship between variables (Gripsrud, Olsson, 

& Silkoset, 2004). 

1.5 Structure 
Our dissertation has been structured into ten chapters. This first chapter introduces the dissertation’s research 

topic, main research questions, objective and purpose, research philosophy, and delimitations. The second 

chapter will present the theoretical background of the thesis, consisting of literature describing financial bubbles 

and explaining how they might take form. Further, chapter 2 will also introduce the central elements of the green 

transition, focusing on the fundamental shift which is taking place in the external environment of green energy 

companies.  
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In chapter 3, we will review literature on factors which have been central during previous stock market bubbles, 

effectively serving as the foundation for developing a framework used to analyze indications of a new potential 

bubble. In chapter 4, we will introduce the developed framework used to disclose bubble indications. The 

framework consists of three separate parts, and it is built on a set of propositions that will enable a more targeted 

investigation. Further, chapter 4 describes the underlying data sample, research design, and construction of 

variables related to each of the factors within the framework.  

In chapter 5, the developed propositions will be analyzed and tested for the green energy sector, resulting in 

either acceptance or rejection. Before an educated opinion on indications of a potential bubble can be disclosed, 

the outcome of each proposition should be seen in relation to each other. Hence, chapter 6 presents a short but 

comprehensive interpretation of the most important findings in chapter 5. 

In chapter 7, the research topic will be further investigated through a fundamental valuation of Ørsted. The 

chapter aims to identify whether the underlying stock price of the company is in line with intrinsic values, thereby 

putting the outcome of the preceding analysis to the test. After conducting the valuation, chapter 8 will discuss 

and interpret the overall findings of our thesis. Chapter 9 follows up by reviewing its limitations and considers 

suggestions for further research. Finally, chapter 10 contains the dissertation’s definitive and formalized 

conclusion. 

 

1.6 Delimitations 

• It is assumed that the reader has a general understanding of economic and financial theories. Hence, 

renowned financial theories and models will only be presented in brief. 

• There are many approaches to disclosing bubbles, but any are yet to emerge with superior predictive 

value. Experts who believe that the green sector is in a bubble have frequently pointed towards a 

growing resemblance to the dot-com bubble. Hence, our research is mainly based on examining the 

Figure 1. Source: Own creation. 
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existence of underlying factors which in financial theory has been regarded as central to the dot-com 

bubble. The findings in this dissertation will be limited to the framework applied, and we will not 

investigate the various other methods that can be used to disclose bubbles. 

• Fama (2014) describes how it is simply not possible to predict a bubble with certainty until after the 

bubble has burst. Followingly, we are not trying to provide a clear “yes or no” answer to whether a 

bubble is present within green energy stocks. Rather, we seek to disclose whether it appears to be 

indications of a bubble. Our aim is to provide an educated opinion regarding the plausibility of a potential 

bubble, and thereby if investors should be concerned by current valuation levels.   

• As the distinction of what is regarded to be a “green” company can be both ambiguous and subjective, 

all environmentally friendly companies perceived to be green will not be investigated. Instead, our 

research is restricted to examining green energy companies. 

• Due to the scope of our paper, data availability, and the feasibility of conducting our research, our 

research focuses on investigating companies listed at the Scandinavian stock exchanges. 

• Potential synergies from acquisitions and liquidation value will not be taken into account when 

performing a fundamental valuation of Ørsted. 

• New information available after 31. April 2021 will not be considered as the thesis will have to be 

completed in the weeks preceding our submission deadline. 

 

 

2. Theoretical background 
This chapter reviews theories and concepts related to the research question in three distinct parts, aiming to 

improve the reader's understanding of the research topic. The first part is dedicated to defining bubbles, as well 

as describing their typical cycles. Secondly, we explore literature on how bubbles can take form and why they 

sometimes are sustained over long periods. Finally, the chapter will introduce the green transition currently 

taking place in the overall economy. All three parts are deemed relevant as they together constitute the 

theoretical foundation of our research question. 

2.1 Defining bubbles 

Asset bubbles have intrigued researchers for a long time, resulting in various definitions of the phenomenon. 

However, most definitions have a common ground in pointing out that during a bubble, market prices on assets 

are higher than what can be fundamentally explained. Still, some argue that stock prices are volatile by nature 
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and may not always be equal to intrinsic values, even under normal market conditions. Thus, Rosser (2000) 

argues that a bubble only exists when the mispricing of an asset is sustained over some period. A bubble can 

then be defined as a significant and long-lasting upward deviation of an asset's price from its fundamental value 

(Vogel, 2018). The existence of persistent mispricing is contradicting with the efficient market hypothesis, a 

highly influential financial theory. It might therefore be surprising to some that bubbles have been identified 

many times over the last centuries. One of the earliest and most famous occurrences was the tulip-mania bubble 

in the Netherlands around 1637. In this event, tulip bulbs traded for as much as six times the average person's 

annual salary (Hayes, 2021). One of the more recent bubbles was the notorious dot-com bubble of the '90s, 

illustrating that such peculiar market behavior still can unfold in modern times. 

History has shown that bubbles are most likely to take form within stocks, bonds, commodities, or real estate. 

They have occasionally occurred at the market level, but they are most likely to be found within a specific sector 

(Porras, 2016). Despite being sector-related, bubbles can have a significant negative impact on the overall 

economy. Such dire consequences were illustrated by the burst of the US housing bubble in 2008, which triggered 

a global financial crisis. There is no definite structure to the course of a bubble, but its lifespan is typically divided 

into a set of separate phases. Minsky (1986) argues for five basic stages that are generally associated with a 

bubble. 

 

In the displacement stage, investors perceive that a new paradigm is taking place. The shift in paradigm could 

for example be related to new technology, causing investors to become captivated by an asset class. In our 

specific case, it could be the transition to renewable energy. The result is increasing optimism and demand for a 

specific type of assets. This leads to the second stage, boom, where prices start to gain momentum as more and 

more investors board the train. The media will typically start catching interest at this point, and the increased 

coverage often leads to even higher demand from investors. Some might look at recent price developments and 

develop a fear of missing out, and as speculation intensifies, the third stage called Euphoria is reached. The 

Euphoria stage is recognized by rocketing prices and a lack of caution among investors. There is a perception in 

the markets that there will always be a buyer who is ready to pay more the next day, and traditional valuation 

Figure 2: Source: Own creation; Minsky, 1986. 
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techniques and financial metrics are often cast aside. Eyebrows are being raised in the fourth stage, profit-taking, 

as the warning signs of a potential bubble burst are increasing. A central characteristic of this stage is more and 

more investors starting to realize their gains. The trend of increased selling builds up to the fifth and final stage, 

namely the stage of panic. At this stage, the market prices on assets are reversing rapidly, and significant losses 

are being suffered. Many investors face margin calls and need to liquidate their position rapidly at any cost. 

When the supply of assets grows to significantly exceed demand, prices plunge downwards, effectively causing 

the burst of the bubble. 

2.2 Perspective of the Efficient Market Hypothesis 

The efficient market hypothesis (EMH) is one of the most renowned theories within financial literature. One of 

its most defining characteristics is the assumption that investors generally are rational and utility-maximizing 

(Fama, 1965). Whenever new information arises, investors are presumed to react instantly, allowing prices to 

adjust promptly without any delay. The EMH further suggests that prices on stocks reflect all publicly available 

information, and prices in the market should therefore always be regarded as true estimates for underlying value 

(Shiller, 1998). Followingly, the price of a stock in the market should never deviate from its intrinsic value 

(Malkiel, 2003). Nonetheless, the formation of a bubble would not be possible under such conditions. Hence, 

their frequent appearances throughout history remain paradoxical. 

Opponents of the EMH often point towards its inability to explain bubble-like events, stating that psychological 

elements in the stock markets must also be put into consideration (Malkiel, 2003). Putting the lens on psychology 

is a central feature within behavioral finance, a research field that has gained momentum over recent decades. 

Contradictory to the EMH, behavioral finance allows for investor irrationality by arguing that participants in the 

market frequently let emotions and sentiment impact their decisions (Baker & Wurgler, 2007). Incorporating 

psychology as one of the drivers behind market developments is important to understand bubbles, and the 

following section will elaborate further on the notions from behavioral finance. 

2.3 Perspective of Behavioral finance 
Behavioral finance combines the cognitive psychology of individuals with traditional market theory and has been 

growing in popularity. At the very essence of the field lies the postulation that psychological influences and biases 

can impact the behavior of investors. Consequently, the actions of investors might not always be regarded as 

rational from a utility-maximizing standpoint. In general, one could say that behavioral finance is built upon two 

blocks: cognitive psychology and limits to arbitrage (Ritter, 2003). The first block seeks to explain how cognitive 

errors bring inefficient decisions to life, whereas the second sheds light on why it can be hard for rational 
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investors to exploit those who are irrational (Bloomfield, 2006). Together, the two blocks establish important 

insights on how bubbles can both originate and persist. 

Behavioral finance acknowledges investors as individuals with sentiment and emotions. This makes them subject 

to getting caught up in market atmospheres, causing prices to move in trends and potentially reach extreme 

levels (Suciu, 2015). In the sections below, important concepts from behavioral finance related to the formation 

and persistence of bubbles are introduced. Literature within the field assumes that some investors are not fully 

rational, either due to their preferences or because of mistaken beliefs (Ritter, 2003). Thus, the following sections 

are split into two separate parts. The first part, irrational investor concepts, reviews theory on irrational investors 

who are unaware of their systematic cognitive errors. The second part, rational investor concepts, focuses on 

how a bubble could exist even in the presence of rational investors. Together, they represent a theoretical 

foundation that potentially can explain prices that diverge from fundamental values.  

2.3.1 Irrational investor concepts 
 

Overconfidence and heterogenous beliefs 

All humans learn about their abilities by witnessing the consequences of their actions. In this type of learning, 

most people suffer from a bias as they tend to overestimate the degree to which they are responsible for their 

own success (Langer & Roth, 1975). Research on the field suggests that this bias plays a central role in the creation 

of overconfident traders (Gervais & Odean, 2001). Overconfidence is the term for when an individual’s subjective 

confidence in their ability exceeds their actual level of ability. Shiller (2005) argues that many investors consider 

their level of knowledge to be better than what it truly is, asserting that overconfidence and wrong intuitive 

judgment are important roots for volatility in the stock markets. His reasoning aligns well with an empirical study 

from Montier (2006), who revealed that as much as 74% of fund managers believe they are above average at 

their job. 

Overconfidence among investors often materialize into a lack of diversification in portfolios, too much risk-taking 

and overestimating predictive abilities (Odean, 1998; Singh, 2012). Additionally, Scheinkman and Xiong (2004) 

have found that overconfidence is a source to heterogenous beliefs among investors, leading them to interpret 

the same information differently. This means that while some people could be valuating stocks correctly, others 

might have a too optimistic/pessimistic standpoint. This could be central to the formation of a bubble, as Miller 

(1977) argues that if the discrepancy between valuations is large, prices often adjust towards the more optimistic 

estimates. 
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Heuristics 

Most people occasionally react reflexively and without much thought (Belsky & Golivich, 1999). Heuristics is a 

term for mental shortcuts that can reduce the complexity of challenging tasks. Reliance on heuristics can improve 

the effectiveness of decision-making, but it can also foster serious biases and fallacies (Tversky & Kahneman, 

1974). Modern technology provides traders with vast amounts of information, and it is nearly impossible to 

process everything. Information must be interpreted quickly before executing trades, and Fromlet (2001) argues 

that significant access to information increases the utilization of heuristics. Singh (2012) suggests that heuristics 

are often bound to result in suboptimal investments and that the use of mental shortcuts could explain why the 

market sometimes behaves irrationally. 

Anchoring heuristic 

Anchoring is a potential source for irrational behavior that partially can explain why inflated stock prices 

sometimes are sustained. The process of anchoring occurs when an individual is exposed to an initial number, 

for example the price of a house or inhabitants in a country. The human brain has been revealed to save this 

number as an “anchor”, subsequently using it as a reference point in judgments. When there is little appropriate 

information, an anchor may even be used in decisions where it is completely irrelevant, and the process usually 

transpires without any subjective awareness (Tversky & Kahneman, 1974). An example of anchoring in the stock 

markets could be when a company has suffered declining profitability, causing its stock price to drop significantly. 

Investors could then be tempted to buy shares as they evaluate the new and lower price in relation to the old 

price range, even though the recent problems are likely to continue (Singh, 2012). Determining the fair value of 

a stock is a complex task, and it is noteworthy that higher ambiguity leads to stronger anchoring effects (Van Exel 

et al., 2006). 

Noise traders 

A noise trader is a general term for investors who irrationally act on information they believe signals above fair 

returns, such as a small dip in price, even though the information has nothing to do with underlying value (Black, 

1986). Noise traders frequently neglect fundamental analysis as they perceive to recognize trends in the market, 

often leading them to execute what is deemed as non-efficient transactions (DeLong et al., 1990). Some 

demonstrate positive attitudes towards this type of investors as they are considered essential for liquidity in the 

markets. Still, noise traders are also blamed for creating speculative prices on assets (Scheinkman & Xiong, 2003). 

Bloomfield et al. (2009) argue that investors who trade on dubious information harm market efficiency because 

their diverging strategies are preventing prices to adjust to fundamental value. From the viewpoint of classical 
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theory, the noise trader problem should be mitigated by rational arbitrageurs who trade against them (Fama, 

1965; Friedman, 1953). However, rational arbitrageurs are risk averse and use relatively short horizons which 

can limit their willingness to take up positions against noise traders (Abreu & Brunnermeier, 2002). One reason 

behind this is that it can take a long period before prices are adjusted to fundamental levels, and in the meantime, 

any arbitrageur would have to carry the fundamental risk of betting against them (Figlewski, 1979). Additionally, 

the “irrational beliefs” of noise traders could turn even more extreme for some time. Those who bet against 

them will have to realize significant losses if their position needs to be liquidated, and Bloomfield et al. (2009) 

argue that the fear of such a scenario will limit potential arbitrage positions; “Arbitrage does not eliminate the 

effects of noise because noise itself creates risk” (Bloomfield et al., 2009, p705). 

Prospect theory and Loss aversion 

The prospect theory emphasizes how individuals make decisions that involve risk and uncertainty, two elements 

central to the stock markets. The theory was put forward by Kahneman & Tversky (1979) who state that 

individuals consider expected utility relative to a reference point in their decision making, and not utility in 

absolute terms. The reference point could for example be their current wealth, and how an investor perceives a 

gain relative to a loss will be significant to their decision making. This implies that even though two investments 

have the same expected return, investors will not be indifferent to choose if they have different perceived gains 

(Kahneman & Tversky, 1979). Further, empirical research on the theory suggests that the mental penalty of losing 

a given amount is much stronger than the mental reward for an equivalent gain, meaning that individuals in 

general are found to be loss averse (Kahneman and Tversky, 1991). Practically, this means that we would 

experience more unhappiness if we lost 100$ in comparison to the happiness we would feel by gaining 100$. 

This type of aversion is also found in the stock markets, and it is seen as an important explanation to why 

investors tend to avoid realizing paper losses and seek to realize paper gains, also known as the disposition effect 

(Ritter, 2003). 

2.3.2 Rational investor concepts 

The EMH argues that any mispricing in stocks will quickly disappear as the presence of rational investors will 

immediately drive prices to fundamental values (Ritter, 2003). However, if rational investors are always 

determined to correct any mispricing, a bubble seems impossible to explain. This problem has been addressed 

in the literature, and the following concepts shed light on why rational investors sometimes are unable to correct 

stocks that diverge from intrinsic values. 
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Short selling constraints and limits to arbitrage 

Many traditional theories have failed to consider that in real life, the opportunity for rational investors to make 

gains on overpriced stocks can be constrained. One of the more common approaches to achieve profit on an 

expected price fall is by short selling; a term for the process where an investor borrows a stock, then immediately 

sells it, anticipating that it can be bought back for a lower fee in the future. However, several factors hamper this 

kind of investment strategy. Barberis & Thaler (2003) argue that it can be challenging to find stocks that can be 

borrowed without significant transaction costs, and regulatory constraints often restrict institutional investors’ 

opportunity to short. Additionally, an investor with a short position would be exposed to underlying fundamental 

risk in the stock which can cause price-increases.  

To achieve a risk-free profit, also known as arbitrage, the short position must be balanced with a long position in 

a similar stock exposed to identical fundamental risk. Finding such a stock is in most cases practically impossible, 

and there is a fair chance that similar stocks could be mispriced as well (Barberis & Thaler, 2003). Further, studies 

have also found that arbitrage-strategies are less likely to impact prices when the discrepancy with fundamental 

value is significant. This can be explained by high volatility exposing arbitrageurs to the risk of substantial short-

term paper losses, which again could be realized if investors in their funds are demanding liquidation of the 

portfolio (Shleifer and Vishny, 1997). 

The Synchronization problem 

Another challenge for arbitrageurs is that they cannot impact prices individually, only collectively. To stop a 

growing bubble, a critical mass of arbitrageurs would be needed, as well as collective timing of when to exploit 

the arbitrage opportunity (Abreu & Brunnermeier, 2002). The issue of not knowing when there will be sufficient 

arbitrage activity to gain an advantage from mispricing is known as the synchronization problem. Abreu & 

Brunnermeier (2002) argue that the synchronization problem, in combination with a desire to keep the cost of 

holding positions low, results in traders choosing to delay their arbitrage strategies. This has important 

implications for understanding why bubbles can be sustained, as it allows for lasting discrepancy from efficient 

prices, even in the presence of rational arbitrageurs. 

Herd behavior 

Nearly all individual decision making is influenced by the activities of others. This is commonly exemplified by 

how people tend to rely on popularity when deciding on which restaurants they should try (Shiller, 2015). 

Imagine being in a foreign country with two restaurant options in front of you; they are quite similar, but one 
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has nearly any guests, whereas the other option only has one table left. It is then very relatable to decide on the 

more popular one, even though the other option might have seemed preferable at first. This is a classic example 

of herd behavior, a term for the event where individuals do what everyone else is doing, even when their 

personal information suggests acting differently (Morone, 2012). Such behavior has also been observed in the 

financial markets (Johnson et al., 2002; Shiller, 2015). Herd behavior can be enhanced by a variety of factors and 

is more likely to occur in circumstances that involve fear and uncertainty (Economou et al., 2018). Adapting 

choices to the behavior of others might seem irrational at first glance, but on an individual level, it could very 

well be rational as the behavior of others may reflect information that the individual does not possess (Banerjee, 

1992). However, it can cause the behavior of groups to be irrational on a collective level, thereby serving as a 

potential explanation for speculative bubbles within the stock markets (Johnson et al., 2002). 

Riding the bubble and the risk of standing alone 

It is not always obvious that rational investors who have identified a bubble will be better off by immediately 

executing arbitrage strategies. Ritter (2003) argues that it is practically impossible to detect the peaks of 

mispriced assets in real-time, and there is the famous saying that “the markets can stay irrational longer than 

you can stay solvent”. DeLong et al. (1990b) suggest that rational investors will decide to buy overvalued assets 

if they confidently anticipate that positive feedback traders are willing to pay an even higher price in a 

subsequent period. Brunnermeier & Nagel (2004) also state that due to the synchronization problem, rational 

investors can presume that arbitrageurs are unlikely to instantly trade against the bubble, therefore considering 

it optimal to ride the bubble for a while. Thus, it is argued that the actions of rational investors sometimes can 

enhance mispricing in the markets (Brunnermeier & Nagel, 2004). Further, if investors primarily care about their 

own wealth relative to peers, trading against the crowd can incorporate considerable risk. Hence, they tend to 

avoid positions that would imply a substantial risk of standing alone. DeMarzo at al. (2008) have therefore 

suggested that investors could be inclined to sustain mispricing, despite realizing that prices deviate substantially 

from fundamental value. 

2.4 The Green Transition 

After reviewing theory on how bubbles might take form, this section puts the lens on the green transition that 

currently takes place on the global stage. Governments are increasingly embracing renewables, and the shift in 

paradigm has not gone unnoticed in the financial markets. 
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2.4.1 Climate change and Sustainable finance 

As population and prosperity have increased, so have pollution and impact on nature. This has resulted in 

environmental challenges regarding consumption, clean water, energy, and climate change (Fatemi & Fooladi, 

2013). The impacts of climate change are global in scope and unprecedented in scale, thereby regarded as the 

defining issue of our generation (United Nations, 2021a). The evidence for a changing climate is prominent, 

ranging from shifting and extreme weather patterns to global temperature rise, heated oceans, glacial retreat, 

and rising sea levels (NASA, Retrieved 2021). From a more positive angle, awareness regarding climate change 

has increased among individuals, enterprises, and governments, resulting in numerous environmental initiatives 

being launched over the recent years. 

Traditional economic models were developed in a less populated world where nature provided an overflow of 

goods and services (Daly & Farley, 2011). With an increasing severeness of the current climate crisis, the role of 

finance has developed from the model of shareholder value maximization to “Sustainable Finance” (Fatemi & 

Fooladi, 2013). Sustainable finance generally refers to the process of including ESG considerations in investment 

decisions, ensuring increased allocation of capital towards sustainable projects in the long run (EC, 2021). 

Operations have moved from focusing almost solely on shareholder value maximization to implementing a triple 

bottom line where the perspectives of the planet and people are included as well (Slaper & Hall, 2013). 

2.4.2 Governmental support and economic effects 

The process of converting to a low carbon economy will require disruptive changes, representing significant 

growth potential for the green energy sector (New Climate Economy, 2018). Within renewables, global 

employment has more than four-folded since 2006, reaching 11 million jobs in 2019 (Environmental and Energy 

Study Institute, 2019). To a large extent, the prospects of green energy companies have been driven by 

accelerating governmental support. Sustainability has become a top priority on the global political agenda since 

its intake in the 1980s, putting increased focus on the international economy’s role in securing the needs of 

future generations (Brundtland Commission, 1987). Since the Rio conference in 1992, countless coalitions, 

commissions, agreements, and strategies for sustainability have been introduced both on a national and 

international level (Scoones, 2007). In 2015, the United Nations Sustainable Development Goals were adopted 

by all 193 member states, and in 2016, a total of 196 nations signed a legally binding international treaty on 

fighting climate change, best known as the Paris agreement (United Nations, 2021a).  

The global climate agreements have increasingly motivated a shift in paradigm as participating countries begin 

to pursue conversion to carbon-neutral societies. Both the EU and Japan have already communicated goals to 
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become carbon-neutral by 2050, setting exemplary standards for the rest of the world. To be able to deal with 

environmental challenges, many countries are increasingly subsidizing green initiatives. In 2017, the supply-side 

support to renewables was estimated at approximately $166 billion, including $128 billion for renewable power 

generation (Taylor, 2020). However, the renewable energy sector might benefit from a drastic increase in 

economic support over the next decades as governments need to act to reach their climate targets. The 

increasing support for renewables was recently highlighted by the EU Green deal in 2020, promising to mobilize 

at least one trillion euros over the next ten years to fund the transition to a carbon-neutral economy (EC, 2020b). 

2.4.3 Renewable energy stock prices and bubble speculations 

Undoubtedly, regulatory developments have brought along significant growth opportunities for green energy 

companies. However, as previously noted, this has not gone unnoticed by investors. The stock prices of green 

companies have rocketed over the last years, resulting in increasing speculations of a potential green energy 

bubble (Lee, 2021). A frequent argument is that a green bubble may have taken form due to there not being 

enough companies to match the increasing demand from investors (Vedde, 2021). Further, the significant 

number of inexperienced private investors flocking to the stock markets in recent years is highlighted by the 

green bubble believers. In particular, the observed preference for growth stocks among new investors has raised 

attention (Nilsen, 2021). In figure 3 below, the recent performance of all green energy stocks in Scandinavia (NSD 

Green Energy Index) is illustrated and compared to the general Nordic market (MSCI Nordic Countries). The 

recent surge in prices is apparent and provides a clear illustration of why some experts are now voicing concerns. 

To be able to investigate whether these concerns appear justified, the next chapter will review factors that have 

been central during previous bubbles.  
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Figure 3. Source: Own creation; Bloomberg. 
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3. Literature review on factors related to bubbles 

This chapter aims to review literature on factors commonly associated with bubble periods. The theoretical 

foundation of bubbles may appear diffuse, and there is no proven answer on how to detect them. Financial 

literature emphasizes several areas of concern related to the presence of a bubble, and by drawing parallels with 

previous occurrences in the stock markets, numerous factors emerge as central to our research topic. The 

identified factors we have chosen to emphasize are Financial metrics, Value relevance, IPO environment, and 

Interest rates and yield Spreads. In this chapter, literature on the listed factors and their relationship with bubbles 

will be reviewed. Together, the identified areas constitute the foundation for developing the framework applied 

to answer our research question. 

3.1 Financial metrics - Literature review 
Benchmark valuation methods, often referred to as financial metrics, allow the share price of a specific company 

to be estimated through multiples from comparable firms (Cheng & McNamara, 2000). Within this type of 

valuation, one of the most applied benchmarks is the Price-Earnings (P/E) ratio. The metric offers investors a 

method for allocating funds towards companies with greater earnings performance relative to their pricing, 

characterized by a lower P/E (Nicholson, 1960). Additionally, divergencies between current and future expected 

return on equity are included in the P/E ratio, and hence it is commonly applied as an indicator for expected 

growth in earnings (Cragg & Malkiel, 1982; Penman, 1996). 

Shiller (1996) discovered that the P/E-ratio alone could explain more than half of the variance of price change in 

stocks in the period 1901 to 1986. Still, by looking at the P/E levels of the 1990s, a growing indication of ignorance 

towards the financial metric could be observed. The average P/E ratio in the US stock market increased from 13 

in 1993 to 37 in 1999, implying that investors were paying higher prices for relatively less profitable firms 

(Penman, 2002). However, as the dot-com bubble burst in 2000, P/E ratios fell back to normal levels in 

subsequent years. By analyzing the development in the P/E ratios of renewable energy companies, insight can 

be obtained on the extent to which investors consider underlying earnings when investing in such firms. 

Nonetheless, a weakness of the ratio is its dependence on a company having positive earnings. This was not the 

case for all internet companies during the dot-com bubble, and negative earnings is also evident for many green 

energy companies. 

Where the P/E ratio received academic interest for a long time, the market-to-book value (M/B) received less 

attention until studies by Fama and French in 1992 (Penman, 1996). Research by Fama & French (1992) and Chan, 
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Hamao, & Lakonishok (1992) has documented that the M/B ratio explains mean stock returns, as well as being 

an indicator for mispriced stocks (Penman, 1996). Assuming rational asset pricing, the M/B ratio should 

effectively mirror the relative prospect of a firm (Fama & French, 1992). However, numerous different factors 

are reflected in the ratio, making it a metric not uniquely associated with a firm's economically interpretable 

characteristics (Lakonishok, Shleifer, & Vishny, 1994). For example, a high M/B ratio may represent a company 

with attractive growth opportunities that affect the market price but not the book value (Lakonishok et al., 1994). 

As attractive growth opportunities are prominent within the renewable energy sector, high M/B ratios within 

the sector do not necessarily disclose the presence of a bubble. However, a metric which is suddenly rocketing 

from historical levels could be a potential warning sign. 

Another valuable financial metric is the price-to-sales ratio (P/S). The ratio was popularized by Kenneth Fisher 

(1984) and has gained increased recognition among investors (Vrunwink, Quirin, & O'Bryan, 2007). According to 

Vrunwink et al. (2007), companies with high P/S ratios are popular among investors but unlikely to earn above-

average returns in the long term because of their high stock price relative to sales. However, the ratio possesses 

prominent limitations. For example, when comparing the P/S ratio of different companies, heavy assumptions 

like equal growth rates and operating margins are made (Koller, Goedhart, & Wessels, 2005). These limitations 

result in somewhat moderate predictability of the P/S ratio to disclose mispricing (Alford, 1992). On the other 

hand, when analyzing bubble indications in green stocks, the P/S ratio adds value to the assessment by offering 

a valuation multiple for companies that do not yet generate positive earnings. As with the case for P/E, the P/S 

ratio of internet companies increased substantially during the dot-com bubble, far above other stocks. In the 

absence of earnings, investors utilized revenue as a proxy for market acceptance during this period (Wheale & 

Amin, 2003). As increasing neglect of financial metrics has been a central characteristic of previous stock market 

bubbles, revealing excessive growth expectations in valuations. Thus, it seems highly relevant for our thesis to 

investigate whether such a feature currently applies to green energy stocks. 

3.2 The Value relevance model - Literature review 
The field of value relevance falls under the branch of capital markets-based research, and the term has been 

defined in academic literature as the link between accounting information and security market values (Barth et 

al., 2000). More precisely, value relevance can be regarded as the ability of financial statement information to 

capture and summarize the value of a firm. There has been wide research on which accounting information 

should be regarded as “value relevant”. For example, previous studies within the field have found that both 

earnings and book values of equity are among the variables that have explanatory power on stock market prices 
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(Easton & Harris, 1991; Deschow et al., 1997). It is of great interest to our research topic that such studies have 

picked up on an altering significance of value relevance during previous stock market bubbles. For instance, 

research on the dot-com bubble found a steady decline in the value relevance of accounting fundamentals in the 

years running up to its burst (Binswanger, 2004; Sinha & Watts, 2001). A declining ability of accounting 

information to explain equity values in bubble periods also aligns with the research of Morris & Alam (2012), 

who found that value relevance increased significantly again in the years after the burst of the bubble. 

Behavioral finance suggests that financial markets will demonstrate irrational behavior from time to time, and if 

unconventional forces interfere with traditional valuation techniques, it makes intuitive sense that accounting 

information will lose some of its explanatory power on stock market prices. A widely used empirical approach to 

assess value relevance was first introduced by Ohlson (1995) through a regression analysis where the market 

value of equity is explained as a function of a set of financial statement variables. Such a model made it possible 

to benchmark the emphasis investors put on accounting information across sectors and time by comparing 

developments in the adjusted 𝑅2. Ohlson’s model has since been altered by researchers to include more 

variables, enabling a better explanatory power for the market value of equity (Core et al.,2003; Francis & 

Schipper, 1999). 

Research by Core et al. (2003) examined a large sample of firms over 25 years to understand which accounting 

proxies would be relevant for explaining the equity value of firms. The regression formulation developed in this 

study has been widely cited in subsequent research and applied to examine the trend in value relevance both 

during and after bubbles (Morris & Alam, 2012). Their model explains the market value of equity through the 

book value of equity, current earnings, and various proxies for expected growth in earnings. Applying the 

regression model of Core et al. (2003) on a sample of green energy companies over a recent period could be 

valuable to our research, as by examining the development in adjusted 𝑅2, one would obtain insight on whether 

value relevance has decreased in the sector. A visible and significant negative trend would imply that equity 

values are drifting away from what traditional accounting information can justify. As learned from previous 

occurrences, such a development has been known to potentially signal a bubble in the making. 

3.3 IPO Environment - Literature review 
An initial public offering (IPO) is a term for the process when a private company starts offering its shares to the 

public. Literature reveals many potential reasons to why companies are motivated to go public. However, there 

is no simple answer to why IPOs have been identified to come in waves of high and low activity (Ritter, 1984). 

One possible explanation is that companies seek to benefit from the appealing stock prices of bullish markets. 
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Lucas & McDonald (1990) argue that there is asymmetric information between issuing companies and potential 

investors, and companies will often postpone an equity issue if they feel undervalued by the market. Hence, 

many companies hold IPO-initiation back until the market becomes bullish, which offers the possibility to attract 

more advantageous pricing. Such a reasoning is supported by Ritter (1991) who suggests that investors are 

periodically too optimistic about the earnings potential of young growth firms, and that companies seek to 

exploit such windows of opportunity. Put reversely, one might say that a heated atmosphere in the IPO 

environment could suggest that investors are currently overestimating the abilities of issuing companies to 

generate profits in the future. 

One of the most investigated anomalies within the field of IPOs is the underpricing phenomenon, which 

constitutes something of a puzzle for backers of the efficient market hypothesis (Adams et al., 2008). 

Underpricing is a term for when the price of a stock in the primary market is considerably lower than subsequent 

trades in the aftermarket. To determine initial underpricing, most academic literature have applied the closing 

price on the first trading day as reference variable (Ljungqvist, 2007). Underpriced IPOs are no extraordinary 

event, and Ritter (1987) describes them as a systematical trend over the past century. Looking into a historical 

context, the average underpricing of IPOs in the US stood around 7,2% in the period 1980-1989, and 14,8% in 

the period of 1990-1998 (Ritter, 2021). However, examination of IPOs during the dot-com era reveals extremely 

high first-day returns in the US, with Loughran and Ritter (2004) documenting an average first-day return of 65% 

between 1999 and 2000. This is supported by Ritter (2021), who found that the average IPO in the US was 

underpriced by 71% in 1999 and by 56% in 2000. Such extreme numbers became considerably less common after 

the dot-com bubble burst and underpricing and has since averaged at 14 % in the US between 2001 and 2020 

(Ritter, 2021). 

Chemmanur (1993) argues that firms with projects that are challenging to evaluate, and thereby costly to assess, 

face more prominent underpricing. The dot-com period was characterized by many new and speculative firms 

entering the public market, with untested business plans and barely any foreseeable earnings (Schwartz, 1998). 

Loughran & Ritter (2004) found that even companies without substantial revenue experienced high stock 

performance during the period. In the US in 1999, about 25% of companies related to the internet doubled their 

share price on the first day of trading (Goodnight & Green, 2010). Ljungqvist and Wilhelm (2003) point towards 

an irrational overoptimism among investors in this period, as the IPO environment offered significant rewards 

for any growth potential. Hence, a growth-focused mentality where current financial performance is neglected 

has been related to the formation of a bubble in the stock markets. Therefore, it is relevant for our thesis to 
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investigate whether a growth mindset comparable to that of the dot-com is present in the contemporary IPO 

environment. Further, analyzing how green energy companies are received when going public could indicate 

whether there appears to be an irrational overoptimism specifically related to this sector. 

3.4 Interest rates and yield spreads - Literature review 
Economic bubbles tend to appear when credit is plentiful, and the economy is doing well (Goodnight & Green, 

2010). As fiscal policy regulates credit availability, interest rates are a key factor in bubble formations (Porras, 

2016). Interest rates have for a long time been recognized as one of the most fundamental factors affecting stock 

returns and economic growth (Alam & Uddin, 2009). Zhou (1996) studied the relationship between interest rates 

and stock prices and concluded that interest rates have a considerable impact on stock returns over the long run. 

Further, Fama & Schwert (1977) argued that interest rates are an important explanatory variable for stock price 

movements and found a negative correlation between nominal interest rates and nominal stock returns on short 

horizons. This is also supported by Zordan (2005), who ultimately argues that an inverted relationship between 

stock prices and interest rates has been explanatory for economic cycles since 1880. 

Asset bubbles are closely related to recessions, and previous bursts have been followed by sharp economic 

downturns (Allen & Gale, 2000). Wright (2006) argues that the yield spread between the long-term Treasury 

notes (T-notes) and short-term Treasury bills (T-bills) can be used as an indicator for upcoming recessions. 

Specifically, an inversion of the yield curve is believed to be a leading indicator of recessions, and the 

phenomenon has preceded major recessions historically (Dueker, 1997). The yield spread measures the 

standpoint of current monetary policy relative to long-run expectations. Interest rates on long-term bonds 

roughly reflect the path of expected short-term interest rates over the bond's lifetime, where the expected path 

is influenced by views about the business cycle and monetary policy (Benzoni, Chyruk, & Kelley, 2018). On this 

rationale, the yield curve is known to reflect investor sentiment. If market participants in expect a downturn, 

they usually anticipate that future policy rates will be cut to ease the economy. Followingly, expectations of lower 

future interest rates reduce the long-term rates, potentially resulting in an inverted yield curve (Benzoni et al., 

2018). To the degree that the market participants' forecast of a downturn is accurate, an inverted yield curve 

symbolizes a higher probability of a future recession (Benzoni et al., 2018). 

The historical ability of inverted yield curves to predict recessions has fascinated scholars, leading to broad 

research on how different yield curves can be used as a tool for forecasting recessions. One of the most well-

received models is the recession model by Estrella & Trubin (2006), which applies the spread between the three-

month T-bill and the ten-year T-note to estimate the probability of a recession occurring within the next twelve 
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months. Still, even though yield spreads are considered an important leading indicator of economic trends, 

observations during the 1990s proved to be less explanatory compared to previous years (Dotsey, 1998). 

Additionally, economists have no significant record of accurately predicting recessions, possibly suggesting that 

recessions ultimately are, and will be, unpredictable (Rudebusch & Williams, 2009). 

 

4. Developed framework and research design 

This chapter focuses on the research design applied to disclose indications of a bubble in the green energy sector. 

To answer the research question, we introduce our established framework based on the reviewed literature. The 

framework separates the previously disclosed bubble-related factors into three distinct parts where a set of 

propositions is developed for each component. Further, we will present the research design applied for 

investigating each of the presented propositions, effectively providing an outline for how our analysis has been 

conducted. To further enhance the reader's understanding of the thesis, this chapter will also describe the 

method applied for assembling the underlying data and samples utilized in our analyses. 

4.1 Introduction to framework and development of propositions 
Asset bubbles have fascinated economists for decades, and there exists abundant literature on the topic. 

However, bubbles are notoriously difficult to identify in real-time, and consensus on how to best detect them is 

yet to be reached (Wöckl, 2019). Even one of the greatest geniuses of modern history, Sir Isaac Newton, fell 

victim to losing a significant amount of his fortune during the crash of the South Sea bubble in 1720 (Odlyzko, 

2019). He famously quoted in the aftermath: “I calculate the motions of heavenly bodies, but not the madness of 

people.” Due to the complexity of bubbles and the lack of consensus on how to detect them, it is unlikely that 

the use of a single factor will provide a trustworthy answer to whether a bubble could exist. However, to some 

extent, this problem can be mitigated through the inclusion of multiple factors in our analysis.  

We believe that the most reliable answer can be provided when several factors are interpreted together as a 

whole. Our thesis will therefore make use of a multifactor approach to examine the potential existence of a 

bubble. The analysis will be structured by investigating a set of propositions related to each of the reviewed 

factors. Based on the ability to accept or reject these propositions, a more comprehensive base will be derived 

for answering the recent concerns about the pricing of green energy stocks. Our developed framework consists 

of three distinctive yet interrelated parts, which will now be introduced. 



 

25 
 

 

 

Part 1: Disregard of financial statement information 

As presented in the literature review, substantial divergences between an asset's price and its fundamental value 

could result from excessive speculation and behavioral shortcomings among investors. One of the typical 

characteristics of a bubble is a growing disconnect between valuations and performance reflected in the financial 

statement information. Shiller (2000) therefore suggests that analysis of the relationship between market values 

and fundamental metrics, such as market price over earnings, can be a viable approach to detecting behavioral 

irregularities (Shiller, 2000). As revealed by the review of value relevance, another indication that speculative 

forces influence valuations is a declining ability of accounting information to explain stock prices. Consequently, 

the first and main part of our sector analysis, Disregard of financial statement information, will put its lens on 

recent market valuations of green companies by investigating the recent development in financial metrics and 

value relevance. Based on the literature review in section 3.1 and 3.2, we have developed the following two 

propositions: 

Proposition 1: “Does the development within financial metrics suggest that excessive growth expectations are 

being incorporated into the valuations of green energy stocks? 

Proposition 2: “Are the market valuations of green energy companies becoming decreasingly justified by 

underlying accounting fundamentals?” 

 

Figure 4. Source: Own creation 
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Part 2: Heated atmosphere in the IPO Environment 

A distinct characteristic of the dot-com bubble was an extraordinary growth-focused mentality in the capital 

markets. Both the overall level of IPO activity and the first-day returns were exceptionally high during this period, 

while the quality of many companies going public was questionable at best. The IPO activity within the green 

sector has been on the rise, and it appears relevant to investigate whether the same growth-centered mindset 

that characterized the dot-com bubble is now present in the contemporary IPO environment. Discovering such 

a mentality in the capital markets would suggest a temporary malfunction in the allocation of capital, thereby 

supporting claims of a potential bubble. Thus, the second part of our sector analysis, IPO environment, will 

examine the characteristics of the contemporary IPO environment and the reception of green energy companies 

going public. Based on the reviewed literature in section 3.3, we have developed the following two propositions: 

Proposition 3: Is the current IPO environment characterized by a growth-focused mindset that tends to 

disregard current performance?  

Proposition 4: Does the IPO atmosphere related to green energy companies appear especially heated? 

Part 3: Interest rates and yield spreads 

Monetary policy is regarded to be of great importance to the state of the overall economy, and Fama & Schwert 

(1977) have recognized that the long-term interest rate has a considerable impact on developments in the stock 

market. Monetary policy can leave the economy more exposed to a downturn, and Wright (2006) emphasized 

how the yield spread between long-term Treasury notes and short-term Treasury bills can be used as a measure 

of investor sentiment, potentially signaling a coming recession. Hence, our framework's third and final part seeks 

to address how recent developments could have contributed to forming a potential bubble and reveal investor 

sentiment for the Scandinavian economies. To be able to investigate these matters more closely, the following 

proposition based on section 3.4 has been developed: 

Proposition 5: “Does the level of interest rates and yield spreads reveal recessionary indications and investor 

sentiment associated with bubble periods?” 
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4.2 Data sample 
To conduct our research and test the presented propositions, we will initially classify each company listed on 

Scandinavian stock exchanges as either a green energy company or not. The initial sampling of listed green 

energy companies in Scandinavia is the foundation for investigating several of the previously presented 

propositions. The categorization will be based on an overall assessment of whether each respective company’s 

core activities are centered around renewable energy, defined by Shinn (2018) as energy originating from natural 

resources or processes that are constantly replenished. Based on the classification, an index will be constructed 

containing all Scandinavian green energy companies, hereafter named the NSD Green Energy index (Norway, 

Sweden, Denmark). Our classification resulted in a total of 35 firms matching the criteria, and all selected firms 

are shown in appendix 1. We have gathered the index’s data foundation from the C XB function on the 

Bloomberg terminal, and the index has been capitalization-weighted. The following sections will elaborate 

further on the specific research design applied to investigate each of the propositions in our presented 

framework. Additionally, we will describe how the necessary data and variables have been assembled and 

constructed. 

4.3 Financial metrics - Research design and construction of variables 
In this section, we present the research design established to answer the following proposition: 

Proposition 1: “Does the development within financial metrics suggest that excessive growth expectations are 

being incorporated into the valuations of green energy stocks?” 

As Penman (2002) argued, financial metrics failed to account for the apparent growth during the dot-com period 

as investors justified the astronomical valuations of technology companies with substantial growth expectations. 

Whether current valuations of green stocks in Scandinavia encompass similar traits is examined by utilizing three 

of the most recognized and universally applied stock market valuation metrics: the P/E, the M/B, and the P/S 

ratio. The P/E ratio will be calculated as the closing price of the stocks divided by the twelve-month trailing EPS. 

Our thesis will then examine the development in the P/E of the NSD Green Energy Stock Index with that of the 

overall market. By comparing the evolution in the financial metrics of green energy stocks with a market index, 

we put fluctuations in the metrics in relation to fluctuations in the overall stock market. 

The application of the M/B and P/S ratio adds value to the analysis by capturing the pricing of stocks with negative 

earnings. The M/B ratios are calculated by dividing the stock price by the 12-month trailing book value of equity 

per share. However, companies with a negative book value of equity are excluded from the analysis. Further, the 

P/S ratio will be calculated by dividing the total market value of each company's equity by the 12-month trailing 



 

28 
 

sales contribution. Like with the P/E calculations, the evolution of the M/B and P/S ratio of green stocks are 

compared with the overall market. Due to the limited number of green energy companies in Scandinavia, the 

financial metrics of the NSD Green Energy Stock are sensitive to outliers. An outlier is an observation that lies an 

abnormal distance from other values and including such observations could reduce the legitimacy of our analysis. 

Thus, to ensure that our analysis will not yield biased results, the final data set has been scrubbed for outliers. 

To benchmark the development in financial metrics with stocks in general, we apply the MSCI Nordic Countries 

Index as a proxy for the overall market. This index consists of 79 large and mid-cap stocks from a wide range of 

sectors in the Nordics, thereby constituting a diversified and comparable index (MSCI, 2021). Due to restricted 

availability of data, we will compare the financial metrics of the two indexes in the timespan January 2011 - April 

2021 based on monthly observations. By comparing the financial metrics of the two indexes, the trend in 

valuations relative to current performance can be closely investigated, ultimately indicating whether excessive 

growth expectations appear to be incorporated into the valuations of green energy stocks. 

4.4 The Value Relevance Model - Research design and construction of variables 

In the following section, we elaborate on the research design applied to investigate our second proposition: 

Proposition 2: “Are the market valuations of green energy companies becoming decreasingly justified by 

underlying accounting fundamentals?”   

The value relevance model developed by Core et al. (2003) seeks to determine how much of the variation in the 

market value of companies can be explained by the variation in a set of fundamental accounting variables. When 

executing the model on a data sample, the explanatory power of accounting fundamentals can be measured by 

examining the adjusted 𝑅2. An adjusted 𝑅2 value close to 1 suggests a high degree of explanatory power, 

whereas a value close to 0 suggests the opposite. We will to a large extent replicate the methodology and 

regression model of Core et al. (2003) to examine the recent development in the value relevance of green energy 

companies. Their model has been widely applied, and compared with previously used models, it takes a more 

thorough approach to explain the market value of equity (Morris & Alam, 2012). The dependent variable in the 

model is the market value of equity, measured four months after the end of the fiscal year to ensure that the 

financial statement information has become available to the public. Further, the model includes an independent 

variable for the book value of equity, current earnings, and an extra variable for years with negative income. An 

independent variable for negative income is in line with other literature and allows for different slope coefficients 

for companies with profits and losses. Additionally, the model includes proxies for expected future growth in 
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earnings. Consequently, R&D expenditure, advertising expenditure, capital expenditure, and annual growth in 

sales are included as additional independent variables. The empirical formulation can be written as: 

𝑀𝑉𝐸𝑖,𝑡+4𝑚 = 𝛼0𝑖,𝑡 + 𝛼1(𝐵𝑉𝐸)𝑖,𝑡 + 𝛼2(𝐼𝐵𝑋)𝑖,𝑡 + 𝛼3(𝑁𝐸𝐺_𝐼𝐵𝑋)𝑖,𝑡 + 𝛼4(𝑅&𝐷)𝑖,𝑡 +𝛼5(𝐴𝐷𝑉𝐸𝑅𝑇)𝑖,𝑡 +

𝛼6(𝐶𝐴𝑃𝐸𝑋)𝑖,𝑡 + 𝛼7(𝑆𝐴𝐿𝐸𝑆_𝐺𝑅)𝑖,𝑡 + 𝜀 

In the equation above, 𝑀𝑉𝐸 is the market value of equity for company 𝑖 four months after the end of fiscal-year 

t, 𝐵𝑉𝐸 is the book value of equity  at the end of the fiscal-year t, 𝐼𝐵𝑋 is net income before extraordinary items, 

𝑁𝐸𝐺_𝐼𝐵𝑋 is the net income before extraordinary items if the company is reporting a loss (if there is no negative 

income, this variable will be equal to zero), 𝑅&𝐷 is the expenditures related to research and development, 

𝐴𝐷𝑉𝐸𝑅𝑇 is expenditures related to advertising, 𝐶𝐴𝑃𝐸𝑋 is the capital expenditures, and finally 𝑆𝐴𝐿𝐸𝑆_𝐺𝑅 is the 

change in annual sales between the two most recent fiscal years. 

Consistent with the research of Core et al. (2003), the empirical formulation above must be scaled by the book 

value of equity if the adjusted 𝑅2 values from the different samples are to be comparable. This is because data 

that is not deflated could provide misleading results when compared across observations in the year-to-year 

samples (Brown et al., 1999). Further, the advertising variable must be abandoned due to inaccessibility of this 

specific data, as well as marketing not being especially widespread within the energy industry. Followingly, we 

arrive at the final empirical formulation: 

𝑀𝑉𝐸𝑖,𝑡 + 4𝑚 = 𝛼0 + 𝛼1(1/𝐵𝑉𝐸)𝑖,𝑡 + 𝛼2(𝐼𝐵𝑋/𝐵𝑉𝐸)𝑖,𝑡 + 𝛼3(𝑁𝐸𝐺_𝐼𝐵𝑋/𝐵𝑉𝐸)𝑖,𝑡 + 𝛼4(𝑅&𝐷/𝐵𝑉𝐸)𝑖,𝑡

+ 𝛼5(𝐴𝐷𝑉𝐸𝑅𝑇/𝐵𝑉𝐸)𝑖,𝑡 + 𝛼6(𝐶𝐴𝑃𝐸𝑋/𝐵𝑉𝐸)𝑖,𝑡 + 𝛼7(𝑆𝐴𝐿𝐸𝑆𝐺𝑅/𝐵𝑉𝐸)𝑖,𝑡 + 𝜀 

The equation above is the final formulation that will be utilized in our value relevance analysis. In line with Morris 

& Alam (2012), we will exclude observations where the market value or book value of equity is either negative 

or unavailable. This is because including such observations would lead to errors as the equation above is deflated 

by the book value of equity. Additionally, following the methodology of Morris & Alam (2012) and Core et al. 

(2003) will make results more comparable to previous research on value relevance during bubbles. 

Initially, we sought to restrict the data sample used in the model only to include Scandinavian companies. 

However, as the renewable energy sector is relatively young, the potential sample size is limited. Therefore, we 

have increased our sample to include data on green energy companies from across the whole of Europe. The 

companies included in the data sample are illustrated in appendix 2. Further, due to the many companies that 

have gone public in recent years, obtaining enough observations is increasingly difficult when moving back in 
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time. Followingly, we will constrain the investigated period to five years. A ten-year period would be preferable 

as it would improve the context in which the latest developments are assessed. However, speculation of a green 

bubble is a relatively new phenomenon, and as our primary focus will be towards the developments of the model 

in the last years, a five-year period has been considered sufficient. 

To construct the utilized data sample with information regarding the independent variables for all the included 

companies, we have relied on retrieving accounting information collected from each sample company’s annual 

reports. Further, a Bloomberg terminal has been used to retrieve the market value of equity measured four 

months after fiscal year-end. The limited number of observations in the sample makes the model sensitive to 

outliers, and consequently, the analyzed data has again been scrubbed for outliers. By applying the regression 

expression presented above on annual observations in the final data sample, we will be able to measure yearly 

changes in adjusted 𝑅2. By doing so, we can assess whether the market valuations of green energy companies 

appear to become decreasingly justified by underlying accounting fundamentals. 

4.5 IPO Environment - Research design and construction of variables 

In the following section, the research design related to the third and fourth proposition is introduced: 

Proposition 3: “Is the current IPO environment characterized by a growth-focused mindset that tends to 

disregard current performance?” 

Proposition 4: “Does the IPO atmosphere regarding green companies appear to be especially heated?” 

To be able to evaluate whether there are indications of a growth-centered mindset in the capital markets 

comparable to that of the dot-com period, our thesis will examine the contemporary environment for IPOs in 

the Nordics. More precisely, we will investigate if there has been a shift in investor sentiment by analyzing the 

development in volume, first-day returns, and performance of companies going public. For this purpose, we will 

apply new listings data from the stock exchanges NASDAQ (2021) and EURONEXT (2021). Utilizing these sources 

will allow our analysis to include all IPOs in Norway, Sweden, and Denmark. However, data is only available back 

until 2012, which consequently will become our cutoff date. An additional data sample will be created for IPOs 

from corporations included in the NSD Green Index, allowing us to specifically investigate how the capital market 

reacts to green energy companies. Further, we will apply additional data on IPOs in the US provided by Ritter 

(2021) for comparison purposes with the dot-com bubble. Overall, the analysis will be conducted by investigating 

four distinct elements that collectively will draw a good picture of the atmosphere surrounding IPOs. The four 
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elements that will be analyzed consist of Average first-day returns, IPO activity, Revenue of issuing firms, 

and Profitability of issuing firms. 

4.5.1 Average first-day returns 

In line with academic literature, we will apply the closing price at the first trading day over the initial IPO offering 

price to assess how the market receives new listings. Revealing high average first-day returns is a signal of a 

heated atmosphere in the IPO environment and an optimistic mindset among investors, whereas low average 

first-day returns would suggest the opposite. The initial offering prices in our data sample have been retrieved 

from IPOhub (2021) or the IPO prospectus of each company, while the adjusted first-day close prices of each 

have been retrieved from Yahoo Finance. We will calculate the average first-day return of all Scandinavian IPOs 

on an annual basis. Similar to Ritter (2021), we will use an equal-weighted approach in the yearly averages. The 

weighting implies that we will put the same weight on each observation in our sample, independent of respective 

market values. 

4.5.2 IPO activity 

The literature review established that investors are periodically too optimistic, which is a reason why IPOs are 

known to come in waves. To assess whether we currently could find ourselves in such a period of overoptimism, 

we will be examining the development in overall IPO volume. Additionally, our thesis will investigate the number 

of IPOs initiated by companies in the NSD Green Index to assess if the activity in the sector has developed 

differently from others. If a spike in IPOs is detected, this could suggest that green energy firms are exploiting a 

heated atmosphere in the capital markets. 

4.5.3 Revenue and profitability of issuing firms 

The ability to generate revenue is a central driver of value in a company. Yet, investors during the dot-com bubble 

rushed to buy stocks without any proven record of generating substantial sales. Another prominent feature in 

previous bubbles has been the neglect of the ability to produce considerable earnings. By grouping first-day 

returns from our data sample into different revenue and profitability categories, we will examine how the market 

receives companies without much revenue and profit. Such an analysis will help to uncover if there have been 

changes in investor appetite for growth stocks. Our data on earnings and revenue prior to listings has been 

retrieved through Borsdata (2021) and examination of annual reports, and all relate to the last fiscal year prior 

to going public. Finally, to enable comparability across countries, we have converted all observations into NOK 

by applying historical annual exchange rates provided by Norges Bank (2021). 
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4.6 Interest rate and yield spreads - Research design and construction of variables 
 n this section, the research design applied to investigate our framework’s fifth and final proposition is presented: 

Proposition 5: “Does the level of interest rates and yield spreads reveal recessionary indications and investor 

sentiment associated with bubble periods?” 

To assess whether the monetary policies in Scandinavia could have facilitated excessive growth in the capital 

markets, we will analyze the recent development in national policy interest rates. Data on the policy interest 

rates is collected from each respective national bank's database. The interest rates applied in the analysis are 

the Norwegian folio interest rate, the Swedish marginal and repo rate, and the Danish certificates of deposit rate. 

The data will be sampled monthly over the last three decades, with each data point situated on the month's final 

trading day. The current developments will then be examined and compared with earlier recessions. For this 

purpose, we will apply the Federal Reserve Bank of St. Louis' recession indicator, which is based on the OECD's 

Composite Index of Leading Indicators (FRED, 2021a). FRED defines a recession as "a significant decline in 

economic activity spreading across the economy, lasting more than a few months" (Smith, 2009). By applying 

the recession indicator, periods of economic growth or recession are determined by ten leading indicators, which 

together provide signals of turning points in business cycles (OECD, 2021). 

The yield spread between the three-month and ten-year yields of Norwegian, Swedish, and Danish government 

bonds will be collected and examined to analyze if current investor sentiment shares similarities to previous 

bubbles. Followingly, the current yield spread is compared with the level preceding the dot-com bubble of 2000 

and the housing bubble of 2008. All data is based on monthly observations obtained from FRED's database on 

government bonds (FRED, 2021b). Lastly, as asset bubbles are tightly related to recessions, we will apply Estrella 

and Trubin's (2006) model to calculate the probability of a recession in the forthcoming twelve months based on 

investor sentiment. The model will be based on the yield spread between ten-year and three-month government 

bonds and is utilized to estimate the probability of a recession occurring in Norway, Sweden, and Denmark. The 

model is expressed as follows: 

𝑅𝑒𝑐𝑒𝑠𝑠𝑚𝑡+12 = 𝐹(𝛼 + 𝛽 ⋅ 𝑠𝑝𝑟𝑑𝑡) 

In the formula, 𝛼 and 𝛽 are constants stemming from Estrella & Trubin’s estimates based on data from 19 9-

2005. Hence, 𝛼 equals -0,6045 and 𝛽 equals 0,7374 (Estrella & Trubin, 2006). Further, F is the cumulative normal 

distribution function and 𝑠𝑝𝑟𝑑𝑡 refers to the monthly spread of the three-month and ten-year government 

bonds. Finally, the probability of a recession will be calculated for each country separately and computed on a 

monthly basis to ensure depth in our analysis. 
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5. Analysis – Employing the developed framework  
After introducing the developed framework and research design above, this chapter will focus on analyzing the 

related propositions. In line with the presented framework, our analysis has been split in three separate parts 

which will now be introduced. 

Analysis part 1: Disregard of financial statement information 

5.1 Developments within financial metrics 

Our literature review revealed that elevated financial metrics has characterized previous bubbles in the stock 

markets. In this part of the dissertation, we seek to answer the following proposition: 

Proposition 1: Does the development within financial metrics suggest that excessive growth expectations are 

being incorporated into the valuations of green energy stocks? 

5.1.1 P/E ratio 

The P/E ratio reveals what the market is willing to pay for a stock relative to its current earnings, and it is 

considered a valuable tool for assessing implied growth expectations. Elevating P/E ratios has been a 

characteristic of previous bubbles, indicating investor ignorance towards underlying profitability and excessive 

growth expectations (Penman, 2002). By analyzing the development in P/E for the NSD Green index and 

benchmarking it with the general market, an indication of the growth expectations within the green sector can 

be derived. 

 
Figure 5. Source: Own creation; Annual reports; Bloomberg. 
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Visible in figure 5, the P/E ratio of the market has displayed a moderately increasing trend over the last decade. 

In the same period, The P/E ratio of the NSD green index displayed a level more or less in line with the market 

until 2018, implying that investors back then did not expect companies in the sector to facilitate above-average 

growth in earnings. However, since 2018, there is a visible shift in how these companies are being priced relative 

to their profits. From having similar P/E ratios to the market at around 18 in 2018, the P/E of green companies 

has rocketed the last few years. The ratio peaked at 58 at the beginning of 2021, approximately twice the general 

market level. Comparing with the recent development for stocks in general, one can observe that the P/E ratio 

of the market “only” grew from 18 to 22 between 2018 and 2020. The difference is drastic, and arguably, the 

elevating P/E of green companies could be seen as a concern for a bubble starting to take form within the sector. 

It may be reasoned that increasing growth expectations for companies in the NSD green index seems justified 

when considering our literature review, pointing towards increasing governmental support. However, increased 

political backing has been the apparent scenario for a long time, and it does not seem to justify the steep 

acceleration in valuation levels since 2018. Further, it is important to reflect on the potential impact of interest 

rates. Historically low interest rates have recently facilitated growth in financial markets, pushing up both the 

prices and the P/E ratios of equities (CNBC, 2020). In particular, this is evident for growth companies expected 

to generate most of their cash flows in the future. Hence, some of the acceleration in the P/E of green companies 

relative to the market might be explained by the Norwegian national bank decreasing the policy interest rate by 

75 basis points during the COVID-19 pandemic in 2020. However, both Swedish and Danish policy interest rates 

have been relatively stable since 2016, and the interest rate levels do not appear to be the determining 

explanatory variable for the rocketing P/E ratios. 

Compared with a previous bubble, current P/E ratios in the green energy sector are much lower than those of 

the Nasdaq Composite Index before the dot-com collapse, which came close to 200 at the very peak (Teeter & 

Sandberg, 2016). Still, one can only put limited weight on comparing financial metrics across sectors (Fernando, 

2021). The recent developments within P/E ratios of green energy stocks indicate that valuations of renewable 

energy companies are on the verge of pulling away from underlying earnings, suggesting snowballing optimism 

and perhaps even irrational growth expectations. If market enthusiasm evaporates, there appears to be a risk of 

seeing valuations tumble. Still, an analysis on P/E will not be telling the whole story. The metric is best used 

together with other financial ratios, and the following section will complement our analysis by investigating the 

recent development in the M/B ratio. 
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5.1.2 M/B ratio 

Like the P/E ratio, the Market-to-book ratio has been used as an indicator for mispriced stocks, and conservative 

investors often embrace the metric as it represents a more tangible approach to valuation (Sriram, 2006).  

According to Core et al. (2003), high M/B ratios are typically observed during bubble periods. Stock prices that 

significantly exceed underlying book value could mean that assets are being overvalued, but this is not always 

straightforward. A high M/B ratio might also just be a sign of a company or sector that performs well (Penman, 

1996). Hence, the M/B ratio must be seen in relation to our preceding analysis on P/E and interpreted carefully. 

 

 

 

 
 

 

Figure 6 above shows that the M/B ratio of the market has been relatively stable over the recent decade. For the 

NSD green energy index, the ratio has been close to the levels displayed by the general stock market for most 

parts of the investigated period. Noticeably, the average M/B ratio for green energy companies was below the 

broader stock market in 2011-2013, potentially explained by a significant focus on value stocks in the years which 

followed the financial crisis of 2008.  n contrast to back then, green energy companies’  /B ratios have soared 

since 2019. This implies that valuations are growing faster than the book value of underlying assets, and the ratio 

peaked at around nine at the end of 2020. As stated previously, a high M/B could signal a company or sector 

which performs well by generating above-average earnings on its assets. However, putting the M/B ratio into 

context with our preceding analysis on P/E reveals that the green energy sector is unlikely to be priced based on 

current ability to generate high earnings. Hence, the high M/B ratio is more likely to root from investors who 

include increasing growth opportunities into their valuations. 

 

         Figure 6. Source: Own creation; Annual reports; Bloomberg. 
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The renewable energy sector has high requirements of tangible assets in general, and market values pulling away 

from underlying book values might signal an overvalued sector. However, one could also argue that many green 

energy firms are becoming increasingly technology-intensive and that a growing intangible asset base could, to 

some extent, justify increasing M/B ratios. Nonetheless, the development in M/B for the NSD green index in 2020 

was worrisome, and it might be seen as an indication of unrealistic growth expectations. However, the weakness 

of the M/B ratio means that it cannot account for performance in a proper manner, and to further complement 

the analysis, the next section will investigate how current valuations compare to underlying sales. 

5.1.3 P/S ratio 

The P/S ratio sheds light on how valuations stand relative to sales, and the metric is regarded to be highly 

applicable for companies in the new economy paradigm (Berkman et al., 2000). In general, not all great ideas are 

easy to transfer into revenues, and a high P/S ratio might imply ignorance from investors regarding the ability to 

generate actual sales (Vrunwink et al., 2007). Such a scenario was the case for the dot-com period, where P/S 

ratios boomed due to unproven business models receiving high valuations (Loughran and Ritter, 2004). If a surge 

in the P/S for renewable energy companies is detected, one could argue that a similar scenario might be 

unfolding within the green sector. 

 

Over the last decade, there has been considerable stability in how much investors are willing to pay per dollar of 

sales for stocks in general. For green energy stocks, this was also the case until the last few years. However, after 

reviewing P/E and M/B, it is no surprise to observe that the P/S metric for the NSD green index rocketed in 2019 

and 2020. Comparative to the general market, there is a clear trend of a growing discrepancy in terms of how 

Figure 7. Source: Own creation; Annual reports; Bloomberg. 



 

37 
 

investors value renewable energy stocks relative to sales. However, as the P/S metric fails to account for how 

much sales will be turned into actual profit, one should not put too much weight on comparing green energy 

companies' metrics with the market.  Nonetheless, the development in the ratio for the NSD green energy index 

in 2020 appears extreme. Hence, it again seems fair to question if such a rise in growth expectations could solely 

be based on rational beliefs. Investors are clearly becoming less concerned about proven performance, a trait 

commonly associated with the formation of previous bubbles (Ljungqvist & Wilhelm, 2003). 

Putting the development of P/S in relation to P/E and M/B, they all point towards increasing neglect of financial 

metrics over the last two years. Underlying drivers and interest rates have indeed somewhat improved. Still, the 

surge in valuations relative to underlying profits, assets, and sales has been sufficiently extreme for the implied 

growth expectations to be questioned. Further, we have seen the financial metrics of green energy stocks pulling 

away from the levels displayed by the general market. When seeking to answer whether the current stock 

markets could, in fact, facilitate a bubble, an assessment of where valuations stand for stocks in general would 

be relevant (Kenton, 2021). On this rationale, we will extend the analysis on financial metrics by examining the 

Scandinavian stock exchanges' market capitalization to GDP ratio. 

5.1.4 Market capitalization to GDP 

Investor legends Charlie Munger and Jeremy Grantham recently expressed fears of current stock price levels 

being too high and that a bubble might be developing for the markets as a whole (Yahoo finance, 2021a). Some 

analysts have suggested that this also applies to the Scandinavian stock markets (E24, 2021). As previous bubbles 

have facilitated high valuations of stocks in general, this section aims to evaluate how the stock market is priced 

compared to historical levels. The market cap to GDP ratio is an increasingly popular measure for current 

valuation levels, once described by Warren Buffett as "the best single measure of where valuations stand at any 

given moment" (Fortune, 2001). The ratio measures the total value of all publicly traded stocks in a specific 

market divided by the GDP of the corresponding economy. A high market cap to GDP ratio implies that the stock 

market could be overvalued, and the ratio has proven to have predictive value for signaling an economic 

downturn during previous bubbles (Kenton, 2021). 
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In general, the rule of thumb is that a market cap to GDP ratio above 115% represents an overvalued market 

(Kenton, 2021). However, comparing the ratio in a country with its historical levels is seen as a more viable 

approach outside the US, although this relies on an assumption of consistency between the profits of listed and 

unlisted companies (Vohra, 2021). Examining the development in Scandinavian countries shows that the ratio is 

at record high levels for all three countries. Recent growth in Sweden and Denmark stands out, and the results 

might indicate that stocks are trading at too high levels.  

However, it is important to see the increasing trend in relation to the substantial fall in interest rates that has 

taken place during the investigated period. As mentioned in our literature review, low interest rates stimulate 

stock prices and increase future earnings' theoretical value (Alam & Uddin, 2009). Still, the Scandinavian 

countries have displayed a relatively stable low interest rate environment for many years now, whereas the 

market cap to GDP ratio has continued to elevate further (appendix 4). If the ratio should revert towards the 

historical mean, it implies a substantial downside to stocks in general. Hence, the record-high levels of the market 

cap to GDP ratio indicate that the Scandinavian stock markets could facilitate a bubble, although declining 

interest rate levels interfere with the model's predictive outcome. With our initial analysis suggesting that 

valuations of green energy companies are becoming increasingly bullish with financial metrics far above the 

average stock, a potential correction might be extra harmful to this sector. 

Figure 8. Source: Own creation; World bank (2021). 
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5.1.5 Summary and implications - Financial metrics  

Our analysis revealed that for most parts of the last decade, the valuation of green energy companies was fairly 

similar to stocks in general with respect to underlying earnings, book value, and sales. However, we observed 

that the NSD Green index had experienced a surge in all investigated financial metrics over the last two years. In 

contrast, the metrics of the market have remained somewhat stable during the corresponding period.  

It seems clear that when it comes to green energy companies, investors are placing declining emphasis on the 

existence of current performance. The rocketing financial metrics show that in comparison to the start of 2019, 

investors are now willing to pay more than twice as much for a green energy stock relative to its underlying 

earnings. The surge has been even more intense in the M/B and P/S ratios. In comparison to 2019, investors are 

now willing to pay more than three times as much for a green energy stock relative to underlying book value and 

sales. Such an extreme development over two years is worrying. It seems plausible that a part of the explanation 

could root from investors adding excessive growth expectations to their valuations.  

An assessment of stock prices in general revealed that the Scandinavian stock markets are priced at historically 

high levels relative to GDP. This finding adds further concerns regarding how the financial metrics of green energy 

companies have pulled away from the levels displayed by the market. In sum, our results reveal an apparent 

increase in the neglect of financial metrics within the green energy sector. Based on a comprehensive review of 

our findings, we therefore accept our first proposition stating that “the development within financial metrics 

suggest that excessive growth expectations are being incorporated into the valuations of green energy stocks.” 

5.2 The value relevance model 

The preliminary analysis on financial metrics was restricted to analyze valuations relative to current performance. 

However, the value relevance model of Core et al. (2003) takes a different approach by considering various 

proxies for growth, such as CAPEX, R&D expenditure, and annual increase in sales. In this section, we will apply 

the presented value relevance model to our sample of European renewable energy companies. By doing so, we 

aim to investigate whether there has been a visible decrease in the value relevance for the green sector over 

recent years. A declining ability of accounting fundamentals to explain market valuations for tech companies was 

a central characteristic of the dot-com bubble, and hence, this section will investigate the following proposition: 

Proposition 2: Are the market valuations of green energy companies becoming decreasingly justified by 

underlying accounting fundamentals? 
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5.2.1 Developments in adjusted 𝑅2 

In line with previous research, we will use the adjusted 𝑅2 to measure the accounting fundamentals’ ability to 

explain the market value of companies within our sample. The adjusted 𝑅2 quantifies the fit between the 

regression expression and the data sample and will vary within the interval 0 to 1. Based on the results from 

running the deflated empirical regression expression presented in section 4.4 on our sample of european green 

energy companies, the annual adjusted 𝑅2 values from 2016 - 2020 are displayed in the figure below. 

 

As shown above, the adjusted 𝑅2 has displayed a deteriorating trend during the investigated period. In total, the 

adjusted 𝑅2 of our data sample fell from 0,61 in 2016 to around 0,21 in 2020. In comparison, the mean and 

median for the period were 0,41 and 0,42, respectively. The decline in the value relevance was particularly 

noteworthy in 2020. Initially, the development last year seems drastic, but it aligns well with the observations 

made in our analysis on financial metrics, which revealed elevating ratios in 2020. The adjusted 𝑅2 of 0,21 in 

2020 is low, and the level is close to the values found by Morris & Alam (2012, p. 247) when investigating the 

value relevance of a high-tech sample in the years that preceded the dot-com burst. However, the 𝑅2 level is not 

wholly comparable due to the different periods and sectors being represented in the distinct samples. 

A deteriorating development of adjusted 𝑅2 implies that the market value of the investigated companies is 

increasingly characterized by a source of variation other than the independent variables included in the model. 

Figure 9. Source: Own creation. 
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As seen in previous bubbles, this other source could be an increasing trend among investors to base their 

valuations on speculative behavior rather than information from financial statements. Hence, the decreasing 

development of value relevance over the last five-year period could be regarded as a warning sign of a potential 

bubble. However, we must evaluate the quality and statistical significance of the executed regressions before 

making any meaningful interpretations. Due to the restricted number of listed renewable energy companies in 

Europe, the regression expression has been constrained to being performed on a relatively limited number of 

observations. This could have significant implications for the trustworthiness of our results. 

5.2.2 Coefficient estimates and statistical significance 

Before the decrease in value relevance can be recognized, it is important to evaluate the coefficient estimates 

and their significance. In appendix 3, the independent variables’ coefficient estimates and P-values are displayed 

for each investigated year, in addition to the number of observations utilized each year. When examining the 

coefficients in the regression outputs, it becomes evident that there is substantial variation in the year-to-year 

significance of each of the independent variables (appendix 3). The total number of significant independent 

variables ranges between 2-4 each year, which generally is not very impressive and less than we initially had 

expected. Given the few observations which could be retrieved for each year, it is possible that our data sample 

does not have sufficient statistical power to capture the independent variables’ full effect on the dependent 

variable. This puts the fit between the regression expression and our data sample into question. 

The F-test for every investigated year is significant at the 1% level, which can be interpreted as our data providing 

sufficient evidence to conclude that the regression model fits the data better than a model with no independent 

variables. However, the general rule of thumb for multiple regression analysis is to have at least ten observations 

per independent variable. This implies that our regression should be applied to at least 60 observations each 

year. Despite having expanded the geographical constraint for companies in our data sample from Scandinavia 

to Europe, we have been unable to obtain a sufficient number of observations to meet the rule of thumb criteria. 

Our problem with collecting adequate observations illustrates one of the central arguments used by backers of 

a green bubble, namely that there are still too few listed green energy companies to meet the increasing demand 

from investors (Nilsen, 2020). Unfortunately, the limited number of listed renewable energy companies also have 

implications for the trustworthiness of our results as it weakens the fulfillment of underlying regression 

assumptions such as linearity and multivariate normality. Further, too few observations relative to the number 

of variables could be a potential source of overfitting, which means that the regression coefficients represent 
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noise instead of genuine relationships. Overfitting is damaging as it can result in misleading coefficients and 

adjusted 𝑅2, thereby becoming a source for wrongful interpretations. 

Due to the problems mentioned above, we cannot rule out that the high adjusted 𝑅2 in the first years of our 

analysis might result from the low number of green energy companies listed back then. Thus, we cannot candidly 

recognize the declining value relevance in the investigated period without harming the trustworthiness of our 

research. Still, we would like to highlight that due to an increasing number of green companies going public, the 

number of observations in our sample approaches the rule of thumb requirements towards the end of the 

investigated period. The decline in adjusted 𝑅2 in 2020 is something that stands out, and as the number of listed 

green energy companies continues to expand, it will be highly interesting to continue monitoring their future 

development with respect to value relevance. 

5.2.3 Summary and implications – Value relevance model 

To briefly summarize the results from our value relevance analysis, we found that the explanatory power of 

fundamental accounting variables has deteriorated over the last five years. Notably, we found a substantial 

decrease in the adjusted 𝑅2 from 2019 to 2020. If the results were highly statistically significant, our results could 

indicate a bubble taking shape within the green energy sector. However, due to the restricted number of 

observations available, there are questions regarding our results' trustworthiness and statistical significance. 

Thus, to ensure the validity of our thesis, we neither reject nor accept the proposition that the market valuations 

of green energy companies are becoming less justified by accounting fundamentals. 

 

Analysis part 2: Heated atmosphere in the IPO Environment 

5.3 IPO environment 
As disclosed in the literature review, a heated atmosphere and over-optimism in the IPO environment was a 

central attribute during the dot-com bubble. As a result, this part of the thesis sets out to investigate the 

following two propositions: 

Proposition 3: Is the current IPO environment characterized by a growth-focused mindset that tends to 

disregard current performance?  

Proposition 4: Does the IPO atmosphere regarding green companies appear to be especially heated? 
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5.3.1 IPO activity and average first-day returns  

An increasing frequency of IPOs can be a sign of bullish markets, with businesses being known to use such 

windows of opportunity to raise capital at advantageous price levels (Ritter, 1991). In figure 10 below, all 

Scandinavian IPO activity from 2012-2020 is displayed. The figure reveals a slightly positive trend in annual 

volume, but with high year-to-year variations. There was some decline in activity in both 2018 and 2019, but a 

significant uptick followed up these two years in 2020, where the overall IPO volume nearly tripled from the 

preceding year. The high volume in 2020 was also significantly higher than all other years during the last decade, 

and the recent spike could be a sign of increased attractiveness of going public. Jakobsen (2020) has described 

the current positive investor environment as a critical factor for the recent vigorous IPO activity in the Nordic 

region. By evaluating the developments of average first-day returns for all IPOs, insight is obtained on how 

investors react to new listings in general. 

 

 

 

 

 

As illustrated above, the average first-day returns have increased since 2018 and reached 17,3% in 2020, the 

highest observation from the analyzed period. The practical interpretation of this finding is that on average, the 

price of a newly listed company increased by 17,13% on the first day of trading. This is well above the overall 

average for the analyzed period of 2012-2020, which stands at 8,2%. The current high first-day returns point 

toward a general optimism from investors in the market, providing a possible explanation for the surge in IPO 

volume in 2020. Based on the developments in 2020, one could, to some extent, argue that the atmosphere in 

the IPO environment appears to become heated. However, the average first-day returns observed in Scandinavia 

Figure 10. Source: Own creation; Nasdaq; Euronext; IPOhub. 
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are still far away from the abnormal levels observed during previous bubbles. By benchmarking with the 

development during other bubbles, the 17,13% registered in Scandinavia in 2020 appears minuscule to the levels 

witnessed in the US during the dot-com bubble. As illustrated below, average first-day returns of American IPOs 

reached an astonishing 71,2% at the peak in 1999. 

 

As displayed, the development within first-day returns during the dot-com bubble was far more extreme than 

what is currently observed in Scandinavia. Hence, despite recent high first-day returns signaling growing 

optimism in the market, we do not regard it to be sufficiently abnormal to represent any indication of a bubble. 

Still, IPOs during previous bubbles have also displayed other characteristics, and further analysis will allow us to 

provide a more comprehensive answer to our propositions. One of the central attributes during the dot-com 

period was the deteriorating quality of companies going public. Consequently, the following section will explore 

the recent developments in newly listed companies' ability to generate revenue and profits. 

5.3.3 Pre-IPO revenue and profitability  

Limited sales at the point of going public will often imply growth ambitions, and the market's reaction to an IPO 

tends to vary depending on the size of revenue prior to the listing. If a growth-centered mindset is present, low-

revenue companies should be better received by the market. To investigate the matter more closely, we have 

displayed the development in average first-day returns grouped by the issuing company's revenue in the last 

fiscal year prior to the listing. Our observations are divided into four separate revenue categories, grouped into 

two-year periods to better illustrate the underlying trend and adjust for volatility. 

Figure 11. Source: Own creation; Ritter, 2021. 
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As portrayed above, average first-day returns in the largest revenue segment (above 1.000 mil NOK) have been 

stable during the analyzed period. In contrast, the first-day returns for companies in the smallest revenue 

segment (less than 50 mil NOK) have increased substantially. This segment's positive trend might not be entirely 

unexpected as the years after the financial crisis in 2008 was characterized by a strong emphasis on current 

performance. Such a stance appears to have been evident at the start of the analyzed period, with the two 

smallest revenue segments demonstrating negative first-day returns in 2013-2014. However, a visible shift can 

be observed in the following years, with the low-end revenue segments displaying a firm positive trend. In 2019-

2020, the smallest revenue segment was overshadowing the others with significantly higher first-day returns. 

This signals a market that increasingly has turned to emphasize growth opportunities. To evaluate if this tendency 

has brought along an increasing IPO volume from companies with unproven ability to generate revenue, recent 

IPO activity has been grouped according to the previously applied revenue segments. 

 
 

 

Figure 12. Source: Own creation; Nasdaq; Euronext; Yahoo finance. 

Figure 13. Source: Own creation; Nasdaq; Euronext; Yahoo finance. 
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The number of IPOs from companies within the revenue categories NOK million 50-200, 200-1.000, and 1.000+ 

have shown relatively stable activity over the last eight years. In contrast, the number of IPOs from companies 

with a revenue between 0-50 NOK million has experienced tremendous growth during the analyzed period. While 

there were only 23 listings in this revenue category throughout 2013 and 2014, there was a staggering 76 listings 

across 2019 and 2020. The significant increase in IPOs from companies without substantial revenues suggests a 

deteriorating quality of firms going public and unproven business models, pointing towards an increasingly 

growth-centered IPO environment. However, one should also consider this in relation to the profitability of 

companies before going public. Hence, the percentage of companies profitable prior to their IPO has been 

displayed in figure 14 below. 

 
 

 

 

 

Figure 14 reveals a significant decrease in the relative share of companies with positive earnings before going 

public. Whereas nearly all companies were generating profits prior to their listing in 2013, this was only the case 

for 37% in 2020. The analyzed period shows an apparent decline in the proven ability to generate profits, 

corresponding well with the previous suggestions of deteriorating quality of companies going public. Putting our 

findings together, we argue that there are indications of convergence towards a more growth focused mindset 

surrounding IPOs, illustrated by an increasing tendency to disregard current performance. Nonetheless, our 

analysis has so far investigated the IPO characteristics of all companies, independent of industry. As our thesis 

primarily concerns for green energy companies, looking only at such firms could reveal a different story. 

Figure 14. Source: Own creation; Nasdaq; Euronext; Annual reports; Yahoo finance. 
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5.3.2 IPO Activity and average first-day returns for green energy companies 

This section exclusively examines IPOs initiated by companies included in the NSD green energy sample. By taking 

this approach, we can obtain insight into how investors are embracing the sector. Suppose an especially heated 

IPO environment for green companies is revealed. In that case, this could suggest that a potential malfunction in 

the capital markets could have contributed to forming a bubble. Reversely, a low IPO volume and first-day returns 

for green energy IPOs would suggest the opposite. However, it is essential to mention that the number of 

observations to conclude from is somewhat limited, potentially impacting the evidence's validity. 

 

Evidently, the IPO frequency from green energy companies was relatively stable over the last decade, and most 

years show an activity level close to the period's average of 2,7 IPOs per year. However, the IPO activity surged 

in 2020. A total of nine green energy companies went public last year, more than three times above the analyzed 

period's average. This might suggest that the attractiveness of going public has increased for companies within 

the sector, which one must put in relation to recent developments in first-day returns. From displaying relatively 

normal average first-day returns in line with the overall market from 2012-2018, the levels have rocketed in 2019 

and 2020 to reach 34,2% and 49,7%, respectively. Such vast price increases on the first-day of trading depict a 

significant investor appetite, and it stands out as a robust indication of strong optimism related to these 

companies. Evidently, investors are rushing to buy green energy companies as soon as they go public. Further, 

by putting the above into a historical context, the sector's abnormal first-day returns can be observed to 

Figure 15. Source: Own creation; Nasdaq; Euronext; IPOhub; Yahoo Finance. 
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approach the levels observed in the US during the dot-com bubble, which, as previously mentioned, peaked at 

71,2% (Ritter, 2021). 

5.3.4 Summary and implications - IPO environment 

Our analysis found that both the overall IPO volume and average first-day returns increased considerably in 2020, 

signaling a progressively optimistic atmosphere in the IPO environment. Still, the recent average first-day returns 

were markedly lower than the levels observed during the peak of the dot-com bubble. Further, we found that 

there has been a significant increase in IPO activity from companies without substantial revenues. In contrast, 

the IPO activity from firms with proven revenue-generating abilities has been relatively stable. We also found 

that the companies with the smallest revenue prior to listing received the highest first-day returns over the last 

two years, potentially suggesting a shift to an investor mindset where companies with greater growth potential 

are more sought after. Additionally, a growth-centered attitude was supported by a significant decline in the 

relative share of companies generating profits prior to their listing, revealing a deteriorating quality of companies 

going public. Further, by looking at IPOs from green energy companies exclusively, we found vigorous activity 

and abnormal first-day returns in 2020. The findings portray vast optimism from investors regarding companies 

within the sector. However, few observations may impact the validity of this interpretation. 

In sum, we see an IPO environment with many similarities to the type commonly associated with previous 

bubbles. When interpreting all our findings together, we argue that there is sufficient evidence to accept both 

investigated propositions. Hence, we state that the current IPO environment is increasingly characterized by a 

growth-focused mindset tending to disregard recent performance, in addition to an IPO atmosphere for green 

energy companies that have become especially heated. 

 

Analysis part 3: Interest rates and yield spreads 

5.4 Interest rates and yield spreads 

It was previously established that the interest rate and yield spreads of government bonds have been important 

elements in previous bubbles. In this section, the thesis shifts focus towards analyzing the following proposition: 

Proposition 5: Does the level of interest rates and yield spreads reveal recessionary indications and investor 

sentiment associated with bubble periods? 
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5.4.1 Policy interest rates 

For the Scandinavian countries, the historical relationship between interest rates and recessions has been 

illustrated in appendix 4. Evidently, recessions tend to follow periods of increasing interest rates, although with 

exceptions. During recessions, stock markets are generally volatile, often resulting in plummeting stock prices as 

investors tend to seek safe havens (Fama & Scwhert, 1977). However, the current COVID-19 market situation has 

been somewhat different from earlier recessions. Scandinavian stock markets have recovered impressively in 

the aftermath of the virus outburst, and as illustrated in section 2.4.3, they have performed well over the past 

year. The low policy interest rate levels must be seen as a central explanatory factor for this development. Both 

Norwegian, Swedish, and Danish policy interest rates have shown a decreasing trend since the great recession 

of 2008 and arrived at record-low levels (appendix 4).  

The recent strong performance of the Scandinavian stock markets demonstrates that low interest rates can 

facilitate growth in valuations, even when the overall economy is in a recession. However, this scenario implies 

an increasing discrepancy between the stock markets and the general economy. This was illustrated in section 

5.1.4, which revealed elevated stock market capitalization to GDP ratios. Just as during the dot-com bubble in 

the US, lowered interest rates may have contributed to driving up stock prices in sectors that were already 

trading at too high levels. Additionally, the low interest rates have resulted in debt becoming a cheap alternative 

for businesses, effectively extending credit availability. As bubbles tend to appear when credit is plentiful, the 

recent extended period of low policy rates may have lifted the plausibility of an economic bubble taking shape 

(Goodnight & Green, 2010). 

5.4.2 Yield spreads and investor sentiment 

Unlike policy interest rates, the yield spread of interest rates effectively mirrors investor sentiment as it is 

ultimately driven by the market. A yield spread that turns negative is believed to be an outcome of investors 

predicting a drop in future short-term interest rates (Benzoni et al., 2018). Thus, an inverted yield spread 

represents negative investor sentiment, implying beliefs of a coming downturn in the economy. To be able to 

evaluate current investor sentiment, the yields of Scandinavian ten-year T-notes and three-month T-bills are 

illustrated on the next page, where the spread is calculated as the difference between the two. 
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Figure 16. Source: Own creation; FRED. 

Figure 17. Source: Own creation; FRED. 

Figure 18. Source: Own creation; FRED. 
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As visualized in figures 16-18, it is evident that the investigated yield spreads have varied significantly over the 

analyzed period. The Norwegian yield spread has become inverted in four periods, each corresponding to 

identified Norwegian recessionary periods (1986-1993, 1998-2003, 2007-2010, and 2012). This trend is also 

recognized in the Swedish and Danish yield spreads. The Swedish yield spread became inverted in the periods 

1989-1994 and 2008, and the Danish yield spread was inverted in the periods 1989-1994, 2000, and 2007-2008. 

After years of displaying positive yield spreads, each country's spread became inverted in 2020. Naturally, one 

must see this in relation to the adverse effects of COVID-19. However, it is noteworthy that while the economies 

look set to bounce back with successful vaccination programs, the spread remains close to zero in all three 

countries. 

All Scandinavian countries' yield spreads reveal a somewhat negative investor sentiment with expectations of a 

recessionary period. This observation has historically been a typical trait associated with bubble periods and the 

recessions that tend to follow. Still, it remains essential to acknowledge that inversion of the yield spread is a 

complex matter. Although they signal a coming recession, negative expectations are not probable to originate 

from fears of a potential bubble burst. In the current scenario, much of the negative investor sentiment is likely 

to be associated with COVID-19. However, it is then interesting that the green sector has stood out in terms of 

performance on the stock markets despite the current investor sentiment. With investors seemingly expecting a 

period of lower growth, the elevating valuations of green energy companies may seem preposterous. 

5.4.3 The Recession model 

This section will apply the recession model of Estrella & Trubin (2006) to allow for a more intuitive evaluation of 

current investor sentiment. The model applies the spread between the yield of ten-year T-note and three-month 

T-bill as a predictor of cumulative and marginal economic growth rates (Estrella & Trubin, 2006). By utilizing the 

model, the probability of a recession based on investor sentiment has been estimated for the Norwegian, 

Swedish, and Danish economies on the following page. 
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As illustrated above, the probabilities of a recession within the next twelve months have been increasing since 

2018. The recession model suggests at least a 20% probability of a recession in all the considered economies. 

This is relatively high compared to “normal” levels, although some way off the numbers displayed from the 

period around the financial crisis in 2008. Despite the pandemic approaching its end, the probability of a 

continued recession is relatively high in both Sweden and Denmark. On the other hand, the likelihood of a 

recession in the Norwegian economy has decreased in recent months. As vaccination in the Scandinavian 

countries is moving forward, expectations towards a long-lasting recession may have dropped. The OECD 

forecasts real GDP growth of between 2 and 4 percentage in all countries in 2021 and 2022 (OECD, 2020). Still, 

although forecasted GDP growth is positive, the negative investor sentiment reflected through yield spreads 

suggests that another recession might be on the horizon. 

5.4.4 Summary and implications - Interest rates and yield spreads 

A declining interest rate level has been apparent in the Scandinavian economies, triggering cheaper loans and 

encouragement of consumer and corporate spending. In combination with yields on alternative investments like 

government bonds being low, an increased amount of funds has been allocated towards equities, explaining 

some of the recent strong performance of the stock markets. Further, as stock market bubbles tend to appear 

when credit is plentiful, the recent extended period of record-low policy interest rates was found to have added 

to the plausibility of a bubble taking shape within the stock markets (Goodnight & Green, 2010). 

Figure 19. Source: Own creation; FRED; Estrella & Trubin (2006). 
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The yield spread between ten-year T-notes and three-month T-bills was found to have been declining in all 

Scandinavian countries over recent years, ultimately becoming inverted in 2019 (Norway and Denmark) and 2020 

(Sweden). The yield spreads’ inversion implies negative investor sentiment and low growth expectations for the 

economies. By applying the recession model (Estrella & Trubin, 2006), we found that the probability of a 

recession within the next twelve months has increased significantly since 2018 and is currently above 20% for all 

examined countries. Our findings imply that, equivalent to before previous recessions, the current investor 

sentiment is somewhat negative. However, it does not appear to be as negative as before the great recession of 

2008. Still, putting our findings in relation to theory, we argue that the level of interest rates and yield spreads 

reveal recessionary indications and similar investor sentiment as associated with bubble periods. Hence, the 

framework’s fifth proposition is accepted. However, when interpreting this finding, it is important to consider 

that current investor sentiment is likely to be significantly impacted by the COVID-19 pandemic, ultimately 

impairing comparability with previous bubbles. 

 

 

6. Sub conclusion on investigated framework 
As previously mentioned, the analyzed propositions should be interpreted together as a whole before an 

educated opinion can be provided on our research topic. Although indications of a full-grown bubble in its later 

stages remain limited, our findings have revealed potential signs of concern. The analysis on financial metrics 

showed that there had been a significant shift in valuations relative to current performance when it comes to 

green energy companies. In contrast to the general market, all investigated metrics have become significantly 

elevated in the last two years, implying a sudden surge in the optimism related to the sector's future 

performance.  

When analyzing the IPO environment, we also found indications of a shift towards a more growth-focused 

mindset and a deteriorating quality of companies going public. If investors generally are shifting towards 

emphasizing growth stocks, this might explain some of the recent boom within the green energy sector. Still, 

albeit average IPO first-day returns being high in general last year, the current levels are far below observations 

made during previous stock market bubbles. However, when narrowing the lens down to green energy 

companies, first-day returns were abnormal in both 2019 and 2020, adding to the plausibility of overoptimism 

being attached specifically to this sector. 
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At first glance, bubble concerns were also supported by the value relevance model, which showed that even 

when book value-proxies for growth are accounted for, the ability of accounting information to explain green 

energy stock prices has decreased drastically. However, the model's result was not deemed trustworthy due to 

the limited number of listed green energy companies currently available. Still, revealing that the number of green 

energy stocks is very restricted is essential. One of the more acknowledged reasons behind the dot-com bubble 

was investors having a limited range of internet-related stocks to acquire. With everybody wanting to get in on 

the booming sector, valuations rocketed. Thus, a limited range of green energy stocks might be an essential 

factor behind the growing disconnect with underlying performance. Further, an assessment of interest rates 

revealed that the recent record low levels could have served as fuel for a potential bubble through enhanced 

credit availability and investors moving their money into higher-yield, higher-risk asset classes. Additionally, the 

current yield spreads revealed that investors seemingly expect a period of lower growth in the general economy, 

thereby adding further doubt to the rationale behind the elevating valuations of green energy companies. 

When assessing the most critical findings from the analysis related to each other, we find worrying indications 

of something that could resemble a potential run-up to a bubble. There are certainly some distressing 

developments, and the recent media speculation does not seem to be entirely unfounded. However, our 

framework is not exhaustive, and bubble indications are not necessarily synonymous with the phenomenon's 

existence. Instead, it implies that several of the same traits as previous bubble occurrences are now present. 

Still, many argue that the rocketing valuations are only a natural consequence of the perceived benefits from the 

ongoing green transition. 

No one can tell with certainty, but ultimately, if a bubble is present, this would mean that green energy 

companies are trading above their intrinsic values. Thus, our disclosed indications of a potential bubble can be 

put to the test by implementing a case study valuation on a green energy company. If irrational exuberance has 

gained a grip among investors, a significant difference between the market value and estimated intrinsic value 

should be derived. Hence, the thesis will now shift its focus towards a case-specific analysis on the individual 

company level. As mentioned in our introduction, Danish energy player Ørsted is deemed suitable for this 

purpose. After obtaining a more comprehensive perspective through the case study, both the analyzed 

propositions and the valuation will become the subjects of a more thorough discussion in chapter 8. 
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7. Case study valuation 
In the following part of the thesis, a case study valuation of Ørsted is integrated. By estimating the fundamental 

value of Ørsted and comparing it with the market price, the result will either build upon or question our previous 

findings. A fundamental valuation will be dependent on a thorough understanding of Ørsted's key value drivers. 

Hence, both a strategic and financial analysis has been implemented as a part of the investigation.  

The strategic analysis will assess the external environment through a PEST analysis which sheds light on relevant 

macroeconomic factors. Additionally, an evaluation of the intensity of rivalry in Ørsted's industry will be derived 

using Porter's five forces. Further, we take a resource-based perspective to shift the focus towards internal 

factors at Ørsted. By doing so, we investigate their unique ability to generate value and competitive advantages. 

To assess Ørsted's performance in a time-series and cross-sectional perspective, we will perform the financial 

analysis. For this purpose, a peer group is determined, and all companies' financial statements are reformulated 

for analytical purposes.  

After combining our insights from the strategic and financial analysis, we will forecast the future profitability of 

Ørsted. Then, by utilizing the budgeted pro forma statements, we will derive an estimate of intrinsic value 

through the Discounted Cash Flow (DCF) model. The choice of method is based on its wide use among analysts 

and its flexibility in testing the impact of individual parameters. Also, the model is regarded to be independent 

of the market, which is crucial when there are suspicions of a bubble. Still, a DCF is often highly sensitive to minor 

changes in growth rates and WACC (Rosenbaum & Pearl, 2009). Hence, we will include sensitivity analysis on key 

variables to evaluate and legitimate the result. Finally, a relative valuation is included to investigate Ørsted's 

pricing relative to its peers. 

7.1 Introduction to Ørsted 
Ørsted has established itself at the forefront of the global energy transition. The company is one of the largest 

renewable energy companies in the world, and its business activities are based on the vision of a planet that runs 

entirely on renewable energy. However, the current green strategy has not always been the case; Approximately 

12 years ago, it was one of the most coal-intensive energy companies in Europe. And despite having built their 

first offshore wind farm in 1991, only 15% of their power and heat production was driven by renewables in 2008. 

Then, management declared a radical strategic change in 2009: the company would seek to generate 85% of 

heat and power from renewable sources by 2040 (McKinsey, 2020). Back then, the company was still named 

DONG energy (Danish Oil and Natural Gas), but as the new strategy led to the sale of all its oil and gas fields, a 
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change of name became necessary. Ørsted is now ranked as the world’s most sustainable energy company, and 

their goal from 2009 has already been surpassed as their green share of heat and power generation reached 90 

% in 2020 (Ørsted, 2021a).  

Ørsted’s main focus is on renewable assets, primarily offshore wind farms located in Europe,  orth America, and 

Asia. The offshore wind farms currently supply green power for more than 15 million people, and they have 

strong ambitions to increase this number to 30 million by 2025 (Ørsted, 2021c). In addition to offshore wind, 

Ørsted also holds a growing regional position of onshore wind and solar energy farms in the United States. The 

company also has a non-core part of the business involved in biomass power plants in Denmark. In total, more 

than 6.000 people are employed by Ørsted, highlighting their substantial size. Their revenues for 2020 were more 

than DKK 50 billion, with a corresponding net profit just above DKK 15 billion (Ørsted, 2021a). Ørsted is organized 

into three separate business units: Offshore, Onshore, and Markets & Bioenergy. In the following sections, we 

will explain the company’s business model and divisions. 

7.1.1 Offshore 

The most significant part of Ørsted is their offshore division, centered around the development, construction, 

operation, and ownership of offshore wind farms. The company is the world's largest offshore wind constructor 

and present in four regions: the UK, Continental Europe, North America, and the Asia Pacific (excluding mainland 

China). The unit’s strategic ambition is to maintain its market-leading position in all regions (Ørsted, 2021a). In 

total, the company has 83% of its capital employed within its offshore division, underlining the paramount 

importance of this business unit. At the end of 2020, Ørsted had more than 7,5GW of offshore capacity installed, 

and their ambition is to increase this number to 15GW by 2025. Further, the offshore business unit is considering 

developments within green hydrogen as an additional growth opportunity. 

7.1.2 Onshore 

Ørsted's onshore unit is responsible for the onshore wind and solar PV portfolio located in North America. The 

division is relatively new and was kickstarted by the acquisition of US-based Lincoln Clean Energy in 2018. The 

onshore business model differs from the offshore one as it mainly focuses on development and ownership, 

whereas construction and operation are partly outsourced activities. The division's main strategic ambition is to 

further strengthen its North American position by developing a diverse portfolio of onshore wind and solar PV 

(Ørsted, 2021a). However, opportunities in Europe and Asia are monitored, and Ørsted has stated its desire to 

further diversify across markets and technologies. The company had an installed onshore capacity of 1,6 GW at 

the end of 2020, and the ambition is to reach 5GW by 2025 (Ørsted, 2021a). 
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7.1.3 Markets & Bioenergy 

The Markets & Bioenergy unit serves several purposes. Amongst other activities, it offers support to Ørsted's 

other divisions and third parties by managing risk exposure and delivering services that help offtake energy 

production. Further, it is responsible for Ørsted's combined heat and power (CHP) plants in Denmark, where they 

also provide ancillary services. Additionally, the unit oversees Ørsted's waste recycling plant in the UK, the 

Renescience Northwich. Despite being involved in multiple areas, Markets & Bioenergy is relatively small 

compared to offshore and only accounts for 5% of the total capital employed (Ørsted, 2021a). 

Ørsted has been streamlining its Markets & Bioenergy division in recent years, deciding to focus on growth 

opportunities within the other units instead (Ørsted, 2021a). Due to the apparent streamlining, low significance 

on profitability, and our paper's restricted scope, we will put limited emphasis on Markets & Bioenergy in the 

strategic analysis. Still, we acknowledge the unit's importance, and it will be incorporated in the later section for 

budgeting and fundamental valuation. 

 

 

Figure 20. Own creation based on Ørsted, 2021a. 
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7.2 PEST Analysis 
By evaluating macroeconomic factors, the focus is directed towards elements in the external environment that 

could influence Ørsted’s future cash flows. For this purpose, the PEST model is considered advantageous, 

emphasizing aspects in the political and legal, economic, socio-cultural, and technological environment (Petersen 

et al., 2017, p. 271). The framework is constrained to analyzing past and present events, but it can nonetheless 

reveal elements of significant importance to Ørsted. 

7.2.1 Political factors 
As Ørsted operates in multiple geographies, they are exposed to various political environments. Still, their 

locations are generally politically stable, and the risk of turmoil impacting their freedom of action is deemed low. 

However, governmental interference plays a substantial role in the renewable energy sector. Hence, the 

following section sets out to shed light on elements in Ørsted’s political environment. 

Country-specific elements 

The Danish government has a 50,1% ownership stake in Ørsted, and followingly, Danish politics are of particular 

significance for the company (Ørsted, 2021a). The Danish government’s strong ambition for the green transition 

is regarded as positive, and the continued development of wind energy is central to their political goals. Among 

other initiatives, the Danish parliament recently approved the construction of two artificial energy islands within 

2030, planning to deliver a combined capacity of 5GW (GWEC, 2020). Another positive country-specific factor to 

consider is the inauguration of President Joe Biden in the United States. The environmentally friendly stance of 

the democrats looks set to boost Ørsted’s business in  orth America, recently exemplified by Biden’s signature 

on an executive order stating to end federal subsidies for fossil fuels and double US offshore wind capacity by 

2030 (White House, 2021).  

There are also high growth expectations for renewables in Asia, but countries such as China restrict foreign 

players’ opportunities. Taiwan is possibly the most accessible market, and attractive F T agreements compared 

to other Asian markets support their ambitious goals for renewables (Norwegian Energy Partners, 2018). In the 

UK, which currently holds the world’s largest offshore wind market, there is some political risk related to Brexit. 

A worsened relationship with the EU could impact the regions’ GDP and the value of the pound, potentially 

harming British prices on renewable electricity. However, the UK government has signaled considerable devotion 

to green energy. The government has introduced a carbon price floor which taxes fossil fuels used to generate 

electricity, which to a certain extent secures the competitiveness of renewables (LSE, 2018). 
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Strong political support for renewables 

As argued in section 2.4, global warming has become the leading subject on the political stage, triggering 

international attention towards potential tools for decarbonization. As approximately 73% of global greenhouse 

gas emissions come from the energy sector, numerous actions have been initiated to transform the industry 

(Climate Watch, 2020). As mentioned before, the Paris agreement is among the more prominent measures, with 

197 countries planning to maintain the global temperature rise in the 21st century well below 2 degrees above 

pre-industrial levels. In a short timeframe, the European Commission (EC) has set an ambitious target of reducing 

greenhouse gas emissions to at least 55% below 1990 levels by 2030 (EEA, 2021). The seriousness of the EC was 

recently underlined by the EU Green deal, promising to mobilize at least one trillion euros over the next ten years 

to fund the transition to a climate-neutral economy (European Commission, 2020b). 

There is an urgency related to the green transition, and the political picture is currently exhibiting undeniable 

support for renewables. This points toward significant activity in Ørsted’s business segments, which is also 

reflected through solid forecasts for the renewable sector.  n figure 21 below, B EF’s (2020) forecasted growth 

over the next decade in different renewable technologies’ installed energy capacity has been displayed. 

The forecast illustrates high expectations for most 

renewable energy technologies. Offshore wind stands out 

as the fastest-growing segment with a forecasted annual 

growth of 19% over the next ten years. However, a 

substantial portion of this growth will come from China, a 

market that historically has been inaccessible for foreign 

companies (Rystad Energy, 2020). Further, the prospect is 

looking good for both onshore wind and solar PV, whereas 

biomass is estimated to be restricted to a modest 2% 

yearly growth. By looking at the absolute numbers, it is 

evident that onshore wind and large-scale PV are 

anticipated to maintain their position as the dominant 

sources of renewable energy in 2030. 

 

 

Figure 21. Source: BNEF (2020); Authors’ creation. 



 

60 
 

Subsidies 

Ørsted’s accessibility to profitable investment opportunities is enhanced through subsidies, and their operational 

earnings would have deteriorated substantially without such support. There are different types of government 

grants available dependent on geographical area, and many countries use Feed-in tariffs (FITs). This subsidy 

provides renewable energy producers with fixed electricity prices for each unit of energy produced, sometimes 

guaranteed for a period equivalent to the respective project’s economic lifetime.  n 2020, recognized 

government grants constituted approximately 2 % of Ørsted’s total revenue.  

Despite substantial support from politicians, there are uncertainties regarding future subsidies for offshore wind 

projects in mature markets. As the industry has experienced a drastic decrease in costs, governments have been 

seeking to lower their contributions. Regulators are increasingly turning to a more market-driven approach, 

introducing auctions where the company bidding with the lowest electricity price per energy unit produced wins 

the development rights for a specific location (McKinsey, 2018). This trend has led to declining subsidies in recent 

years. Several auctions have now been won by zero-subsidy bids, implying that wind farms will sell their 

electricity to wholesale prices. Such bids primarily occur for locations where production conditions are optimal, 

but the subsidy-free market is expected to grow significantly with further improvements in the cost of producing 

energy, especially through a lowered CAPEX (Arup, 2019). 

Tax 

Ørsted’s presence on several continents makes their profits subject to various tax rates. The Danish tax rate is of 

particular importance as the company is listed on Nasdaq Copenhagen and has corporate headquarters located 

in Denmark. The ordinary statutory tax rate in Denmark is 22%, and the territoriality principle prevents double 

taxation for companies with branches abroad (PwC, 2021). In the US, Ørsted receives support through tax credits, 

central to the onshore division’s current profitability.  nitially, this support was supposed to be phased out over 

the next few years. However, the Biden administration is working on implementing the GREEN Act, which would 

extend the tax incentives for wind and solar energy (KP G, 2021). The GREE  act’s impact on tax credits looks 

set to boost Ørsted’s profitability until 202 , and the proposed changes are displayed in appendix  . 

Summary political factors 
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7.2.2 Economical factors 
Ørsted’s profitability is exposed to the economic environment both in the short- and long term. In the following 

part, we will focus on interest rates, exchange rates, GDP, and power prices. 

Interest rates and currency risk 

As illustrated in chapter 5.4, low interest rates have been a key characteristic of recent years. The wind industry 

is capital-intensive, and as most companies rely on debt financing, there is a risk of increased financial costs. 

Ørsted is no exception, and upward adjustments in the interest rate policy would deteriorate the industry’s 

investment opportunities. The Danish certificates of deposit rate (CD-rate) has been exhibiting negative levels 

since 2014 and was at -0,50% as of April 2021. The low interest rate level helps to stimulate the activity in the 

renewable sector, and we take it as a positive that the danish CD-rate is expected to remain at low levels over 

the coming years (SEB, 2021). Further, Ørsted is exposed to adjustments in the currency rates between DKK and 

their geographical locations’ functional currencies. Due to a considerable investment in British offshore wind 

farms, the primary currency exposure relates to GBP. Further, due to a recent international expansion, there is 

also a growing exposure to the USD and New Taiwan Dollar. However, a large part of the currency risk is mitigated 

by hedging currencies and commodity prices for up to five years (Ørsted, 2021a). Additionally, the medium- to 

long-term currency risk is mitigated by matching income and liabilities in the same currencies. 

GDP 

GDP is tightly related to consumption, unemployment 

rates, and wage increases, and the metric provides a 

viable portrait of the economic environment. The GDP 

developments in the geographical areas currently 

most central to Ørsted are depicted in figure 22 to the 

right. The outbreak of COVID-19 is reflected through 

negative GDP growth in 2020 for all countries except 

Taiwan. However, 2021 and 2022 are expected to be 

comeback years as vaccination programs continue to 

roll out, returning economic growth and stability to 

Ørsted’s markets.  

  

Figure 22. Source: Own creation; OECD (2021a); Statista (2021). 
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Power prices 

The development in power prices is an essential driver for renewable energy attractiveness, and deteriorating 

prices would naturally hurt profitability in the sector. To some extent, Ørsted receives protection against price 

fluctuations through fixed subsidy prices and corporate power purchase agreements (CPPAs), a long-term 

contract where a business agrees to purchase electricity directly from an energy generator to fixed prices 

(Ørsted, 2021a).  

Traditionally, gas prices have been the most significant factor influencing price levels in Europe (ICIS, 2019). 

However, this dynamic might change as renewables capture a larger market share and increase the total energy 

supply. Such a scenario could imply higher volatility in power prices as renewables are dependent on local 

weather conditions (S&P Global, 2020). Consequently, the price difference between geographical regions could 

diverge more in the future (ICIS, 2019). The long-term power prices are both an uncertain and complex subject, 

and forecasts from analysts differ. A decrease in subsidies would make companies like Ørsted more exposed to 

the power price. Although the exact effect remains unclear, it is vital to be aware that changes in the power price 

could both enhance or deteriorate offshore wind companies' prospects. 

Summary Economical factors 

 

 

 

7.2.3 Sociocultural factors 

The energy demand is to no small extent coupled with the size of the population. As Ørsted is present on several 

continents, the global population developments are interesting to examine. Figure 23 on the next page portrays 

the U ’s medium growth scenario for the global population, suggesting a continuing expansion of humanity. As 

the population is on the rise and living standards in less developed countries are expected to increase, the global 

energy demand looks set for growth over the coming decades. This belief was highlighted in a recent report from 

Eia (2019), projecting that worldwide energy consumption will grow by nearly 50% within 2050. However, it is 

evident that most of the population growth is expected to stem from Africa. In contrast, the number of 

inhabitants in Ørsted’s current geographical areas look set to remain relatively stable.  
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When considering sociocultural factors, it is also relevant to mention that a growing environmental focus is one 

of society’s biggest trends, potentially impacting the demand for renewable energy. The individual consumer will 

have a minimal influence on the industry, but together in large numbers, they can influence both politics and 

regulations to promote a shift towards renewables. Hence, a continued environmental focus in society could 

benefit the prospects of green energy companies like Ørsted. 

Summary Sociocultural factors 

 

7.2.4 Technological factors 
 

Decrease in LOCE for renewables 

Through a large scale-up and rapidly decreasing learning curves, renewables have become the cheapest source 

of new power generation in most parts of the world (Irena, 2020a). Improvements in technology have been 

crucial in achieving this, and further advancements could influence Ørsted’s profitability. Levelized cost of energy 

(LCOE) is frequently used to compare the cost of producing energy from different sources. The metric distributes 

an energy plant’s costs across its useful life, thereby providing an effective price per unit of energy (kWh). As 

illustrated in figure 24 on the next page, the recent decade encompassed a significant decrease in LCOE for 

renewable technologies. 

Figure 23. Source: Own creation based on Our world in data (2020), UN (2019). 
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For Ørsted, the outlook seems encouraging as cost reductions in solar and wind technology show no immediate 

signs of stopping. In the offshore wind industry, the capacity factor will be improved through a continued shift 

to larger wind turbines with higher hub heights and swept areas. Larger turbines play an essential role, and 

capacity per turbine has increased by 16% annually since 2014 (Wind Europe, 2020). New technologies also 

enable offshore wind farms to move into deeper waters where wind resources are more stable. Additionally, 

increasing the size and frequency of wind parks can reduce installation, operation, and maintenance costs.  Figure 

2  below displays  rena’s (2020) expectations for the cost-developments in the technologies most relevant to 

Ørsted. However, the LCOE of a specific technology will always depend on local conditions. Thus, both a range 

for LCOE (from best to worst location) and an average LCOE for G20 countries are displayed. 

 

 
Opportunity for green hydrogen 

A drawback with renewable energy is that production is not maximized when demand is high but when wind or 

solar conditions are excellent. For large-scale storage of renewable energy, hydrogen is widely considered the 

superior alternative. Further, hydrogen is increasingly utilized as a fuel for heavy transportation and serves as an 

input in various industries. The technology for generating hydrogen from renewable energy is called electrolysis, 

and it splits water molecules into oxygen and hydrogen by applying electricity. As the average price for renewable 

electricity has declined substantially, the potential for creating green hydrogen through electrolysis has improved 

Figure 24. Source: Own creation; Irena (2020b). 

Figure 25. Source: Own creation based on Irena (2020a)  
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in recent years (Hydrogen council, 2020). This development has led to a vast increase in the number of players 

in the hydrogen industry, with Ørsted being one of the companies currently exploring opportunities in the field 

(Ørsted, 2021a). A recent report from the Hydrogen council (2020) projected that by 2030, the costs of producing 

green hydrogen could fall as much as 60%, partially driven by automation, technological improvements, and 

learning effects. Ørsted is still in an early stage, and their plans remain uncertain. Still, expanding their technology 

portfolio by the inclusion of electrolysis could be a potential future income source. 

Risk from competing technology 

Technological improvements are not exclusively restricted to positive outcomes for Ørsted, and there are 

potential drawbacks to consider. New and superior technology from competitors can deteriorate Ørsted’s 

competitive position, and they must keep up with costs and innovation in their business segments. Many 

competitors are turning their focus to developing floating offshore wind farms, but Ørsted has so far only been 

monitoring the situation (Energywatch, 2020). According to GWEC (2020), floating wind installations are 

expected to take off from 2025 and achieve full commercialization by the end of the decade. Additionally, there 

is an unprecedented focus on renewable energy innovation, and emerging technologies could make wind and 

solar power less relevant in the future. Potential substitutes will be further discussed in Porter’s five forces. 

Summary technological factors 

 

 

 

7.3 Porter’s five forces 
Having analyzed macro trends, we now seek to investigate the competitive dynamics in Ørsted’s industry. For 

this purpose, the five forces framework developed by Porter (2008) is applied. Here, the aim is to uncover 

valuable insights by putting the lens on the threat of new entrants, the danger from substitute products, the 

bargaining power of customers, the bargaining power of suppliers, and the degree of rivalry among existing 

competitors. The framework is not free of criticism, and opponents often claim that it is too static and fails to 

capture the aspects of increased digitalization (Recklies, 2001). Nonetheless, some of the weaknesses are 

mitigated by complementing the findings with the PEST analysis. In combination, they constitute a 

comprehensive tool for investigating a company’s external environment (Grundy, 200 ). Due to Ørsted’s strategy 
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and market position, we will mainly concentrate on the offshore wind industry. However, many of the discussed 

dynamics are also evident in both onshore wind and solar PV. By extending our approach to evaluate the onshore 

industry briefly, we will aim to make the analysis more applicable for Ørsted as a whole. 

7.3.1 Threat of substitutes 
Broadly speaking, the threat from substitutes is influenced by their relative price, performance, and consumers’ 

inclination to substitute (Sørensen, 2017). There are no genuine substitutes for power, but it can be produced 

through multiple technologies. In the following section, we focus on substituting ways to generate low-carbon 

electricity. 

Non-renewable substitutes 

Coal, gas, and nuclear are currently dominating global power generation, but none fall under the renewable 

category (BNEF, 2020). Still, nuclear power is frequently being discussed as a potential remedy to reduce global 

emissions. However, the bad reputation gained from severe scandals throughout history has resulted in public 

resistance against the construction of new reactors. Further, nuclear technology has fallen behind renewables in 

terms of cost in recent years (WNISR, 2020). Looking towards power generation by gas and coal, the 

attractiveness has been significantly reduced by their adverse effects on the environment. To some extent, this 

problem could be mitigated by applying carbon capture, utilization, and storage (CCUS) technology on coal- and 

gas-fired units. However, due to the high investment costs of CCUS equipment and the reduced thermal 

efficiency, renewable technologies currently constitute a more competitive option for generating low-carbon 

electricity (IEA, 2020). 

Renewable substitutes 

With many renewable energy technologies available, one can argue that offshore wind’s most significant threat 

of substitution comes from the source that can produce electricity at the lowest cost. The global weighted 

average LCOE per 2019 for different renewable sources is displayed in figure 26 below. It is noticeable that energy 

from offshore wind has higher expenses than its substitutes, with hydropower standing out as the most cost-

efficient solution. 

 
Figure 26. Global weighted average LCOE for different renewable sources. Source: Irena, 2020b. 



 

67 
 

Looking at average LCOE can be somewhat misleading as costs vary considerably by country and region due to 

favorable sites for generation and local technology maturity (IEA, 2020). There are also certain limitations to 

specific technologies. Hydropower, for example, has limited possibilities for future expansion due to its reliance 

on the availability of waterfalls. Sun power is set for a continued decline in cost, but it will remain most attractive 

for geographic areas with substantial sun exposure. Also, solar panels will never be able to produce electricity 

when it is dark. Further, onshore wind has gained many critics due to taking up considerable space and the 

significant intervention it can have with local areas.  

Offshore wind should benefit from the fact that  1% of our planet’s surface is covered by water, but there are 

extra costs to consider when building at the seabed (USGS, 2021). With significant needs for renewable power, 

it does not appear likely that we will rely on one winning technology in the immediate future, but rather on a 

mix of different sources. This is evident in the figure below, which displays the historical development of global 

electricity generation in addition to B EF’s (2020) forecasts until 20 0. Still, we highlight that the future energy 

composition is uncertain, and disruption in one technology can drastically alter the current expectations. 

 

 
 

 

To conclude, there are many alternatives for producing low-carbon energy, and the average cost of energy is 

currently higher for offshore wind than most of its substitutes. As electricity is a standardized product, we see a 

high threat of substitution for offshore wind. Further, we also see a medium to high threat of substitution for 

both onshore wind and solar PV due to their cost being highly dependent on local conditions. Nonetheless, it is 

a worthy mention that we see mitigation to the threat of substitution for Ørsted through their exposure to three 

of the most promising renewable energy sources (Ørsted, 2021a). 

 

Figure 27. Global electricity generation by source (%). Source: BNEF, 2020. 
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7.3.2 Threat of new entrants  
Within offshore wind, the number of competitors has been increasing in recent years. New players will be 

attracted by the high growth prospects of renewable energy, and the threat they compose is closely connected 

to the entry barriers in the industry. High financial requirements are one of the most noticeable barriers for 

entries as renewable energy production is known to be a very capital-intensive process. Ørsted is an excellent 

example of the industry’s substantial investment outlays with its announced plan of a net CAPEX spend of DKK 

200 billion from 2019 to 2025 (Ørsted 2021a). The requirement for capital is especially high in the offshore wind 

segment due to expensive turbines and substantial costs related to installation at sea (Poudineh et al., 2017). 

Still, new entrants can potentially find alleviation through the current investor environment, which appears to 

be in strong favor of green companies, as illustrated in the first part of this thesis.  

Another entry barrier takes shape through economies of scale as it plays an important role in the cost 

competitiveness of the renewable energy sector (IEA, 2020). Maintaining low costs is crucial for winning capacity 

at auctions, and having insufficient scale is a possible factor that could scare entrants away. However, from a 

demand perspective, having price as the decisive factor in renewable energy projects implies that established 

brands play an insignificant role for respective market shares. This should be advantageous for newcomers. 

Nonetheless, new entrants need to be able to display credibility and stability as contracts are commonly agreed 

upon for long periods. Winning projects will also be challenging without the experience and expertise possessed 

by established players. One remedy could be to acquire tangible and intangible assets through inorganic growth, 

but this would not be possible without further intensifying the previously mentioned capital requirements. 

An entry-trend in recent years has been the decision of oil and gas companies to leverage their portfolio by 

including renewables, with Ørsted’s transition setting an example for the industry. Figure 28 below displays 

renewable electricity projects set to be built by four 

European oil majors, portraying that they are well 

underway to become the dominant players in the 

industry. Many aspects support their move into 

renewable energy. Primarily, these companies need to 

find growth alternatives to oil and reduce their current 

emissions. Simultaneously, they can finance capital-

intensive investments through the cash-generating 

fossil-based part of their business. Offshore wind has Figure 28. Source: Own creation; Ambrose, 2021. 
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been the obvious destination as oil companies have many transferable skills due to a very similar engineering 

proposition (Ambrose, 2021). As highlighted by Mark Lewis (2021) from BNP Paribas; “We’re talking about 

building big infrastructure in the middle of the sea, and that’s something we know oil companies do well.” 

To synthesize, the bright prospects of renewable energy will undoubtedly attract numerous new entrants. Still, 

there are several entry barriers present which they must overcome, particularly in offshore wind. However, these 

barriers appear to smaller for established oil and gas companies, and we expect them to continue expanding into 

renewables, especially offshore wind. Followingly, we consider the threat of new entry to be medium-to-high for 

offshore wind, whereas only moderate for solar PV and onshore wind. 

7.3.3 Bargaining power of buyers 
The degree of customer power determines the buyer’s capability to put pressure on prices and set high demands, 

thereby reducing industry profitability (Porter, 2008). There are different types of buyers in the renewable energy 

industries, and the number of private corporations buying electricity directly from wind farms through CPPAs is 

increasing (Fieldfisher, 2020). Nonetheless, it can be argued that governments and public utilities are the central 

buyers of power (frequently through PPAs) and renewable energy projects (through auctions), an assumption 

we emphasize in our analysis. 

The final product from renewable energy is electricity to the consumers, which is standardized and has the same 

functionality independent of the original energy source (IEA, 2019). This makes renewable electricity a very 

generic product, and as buyers are usually not dependent on acquiring power from one specific energy source, 

price becomes a crucial determinant. Further, large or state-owned utilities are generally the buyers capable of 

purchasing renewable energy projects due to the substantial size standard in the industry. This limits the 

potential range of customers, and with few buyers and significant transactions, the buyer power is enhanced. 

The buyers’ strong position is reflected in current market dynamics, exemplified by how wind power companies 

must compete in public tenders and auctions to build and operate a wind farm (Poudineh et al., 2017). Such a 

procedure is also standard for onshore wind, and the winner will typically be the bidder with the lowest price 

per unit of electricity, effectively suppressing industry prices. Additionally, there are usually separate auctions 

for each new project, leading to insignificant switching costs, thereby adding to the buyer’s position. 

To conclude, several factors point toward a high degree of bargaining power from customers in both the offshore 

and onshore segments. Still, it is noteworthy that some moderation can be expected in geographical areas where 
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ideal conditions enable one specific energy technology to outperform others. Hence, we ultimately argue for a 

medium to high bargaining power of buyers. 

7.3.4 Bargaining position of suppliers 

The degree of supplier power in an industry determines the supplier’s ability to charge higher prices, limit quality, 

offer services, and transfer costs to other participants in the industry (Porter, 2008). The number of companies 

delivering products and services related to power production has increased in line with demand. Nonetheless, 

many renewable energy technologies are still under development and require economies of scale, effectively 

causing suppliers to remain relatively concentrated. This becomes highly apparent in offshore wind turbine 

manufacturing, a market with a structure bearing a 

resemblance to a duopoly. Figure 29 shows the market share 

of offshore wind turbine manufacturers in Europe in 2019, 

highlighting how two majors jointly constituted 90% of the 

market (Wind Europe, 2020). Turbines are the most expensive 

element in offshore wind energy production, making up 

approximately 45% of total investment costs (Thema, 2020). 

Hence, Siemens Gamesa and  H  Vestas’ importance for wind 

farm owners stands undisputed. On a positive note, General 

Electric (GE) has strong ambitions for its turbine manufacturing 

business, which should increase the future competitiveness 

among turbine suppliers (GE, 2021). 

In other vital parts of the offshore wind supply chain, suppliers also remain relatively few. The matter is portrayed 

in appendix 7, which shows that the largest supplier of both substructures and cables had more than a 50% 

market share in Europe in 2019 (Wind Europe, 2020). However, Ørsted’s position as the market leader for 

offshore wind farms makes them of great importance to most of its suppliers. Hence, the suppliers’ bargaining 

power is partly mitigated by a mutual dependency and Ørsted reports of having built up close relationships with 

the companies in its offshore wind supply chain (Ørsted, 2021b). 

To conclude, there is generally a high degree of supplier power in the offshore wind industry, particularly 

regarding turbines. Still, the threat only appears to be moderate for Ørsted given their significant position in the 

market. Further, it is worth mentioning that Ørsted does not have the same strong impact on suppliers in its 

onshore division, being a comparatively small player in both onshore wind and solar PV. Nonetheless, these 

Figure 29. Source: Own creation; Wind Europe (2020). 
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industries are characterized by many suppliers providing components, low switching costs, and a high degree of 

standardization in production. Hence, we observe a relatively low threat from suppliers in the onshore division. 

7.3.5 Intensity of rivalry among existing competitors 

Rivalry among competitors is closely tied to an industry’s profitability, and the intensity of the rivalry is 

determined by factors such as the number of competitors and their relative strengths (Porter, 2008).  As growth 

opportunities have increased, so has the intensity of competition in offshore wind (Ørsted, 2021a). According to 

Wind Europe (2020), the four most prominent players in the European market measured by the share of total 

cumulative installed capacity are Ørsted (16%), RWE (12%), Vattenfall (7%), and Macquarie Capital (7%). The 

competitor fragmentation is further demonstrated by no other competitor having a market share above 4%. 

Also, switching costs for customers are low, and several companies with strong financial muscles look eager to 

strengthen their position in the industry. The competitive landscape has become more intense through the 

presence of oil majors, utilities, regional developers, and institutional investors. With little product 

differentiation between participants, gaining capacity through auctions and tender mechanisms require high 

standardization and cost-competitiveness. At the same time, flexibility will be significant going forward as the 

inclusion of storage solutions and renewable hydrogen could be increasingly emphasized at auctions (Ørsted, 

2021a). 

Hefty competition at auctions has been the trend for some time now, and as previously mentioned, it has 

resulted in the first subsidy-free projects being awarded. Despite being market leaders, the pressure on prices 

implies that Ørsted cannot win all auctions and tenders in which they participate. From a more positive 

perspective, the considerable growth expected within offshore wind should provide plenty of auctions. Further, 

the active bidders per auction will be narrowed down as participation requires significant work, effectively 

causing competitors to prioritize the projects most suitable to their capabilities. Based on the above, we argue 

that the intensity of rivalry in offshore wind is medium to high. 

Most of the competitive dynamics discussed above are also valid for the existing rivalry in onshore wind and solar 

PV. Both industries are characterized by high competitor fragmentation, a low opportunity for product 

differentiation, low switching costs, low customer loyalty, and high exit barriers due to large CAPEX 

requirements. Still, these are also industries in significant growth, potentially modifying the competition. 

Therefore, we conclude that the rivalry among competitors in both onshore wind and solar PV corresponds to 

the medium to high intensity we argued for within offshore wind. 
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7.3.6 Summary of Porter’s five forces 
The outcome of the analysis on competitive forces is illustrated in figure 30 below. Due to a high similarity of 

factors impacting the rivalry in onshore wind and Solar PV, their competitive environments are illustrated 

together as one under “onshore”. 

 

 

 

 

 

 

 

7.4 Internal analysis 
Ørsted’s future success will be closely tied to internal factors. A firm’s strategic capabilities are the product of its 

resources and capabilities. By applying a resource-based perspective, we aim to analyze the source of value 

creation and competitive advantages. Hence, Ørsted’s material, immaterial, human, and financial resources and 

capabilities will be put under the loop (Sørensen, 2017).  

7.4.1 Material resources and capabilities 
The most significant part of Ørsted’s material resources consists of their energy production facilities in Europe, 

North America, and Asia. In total, the company has 27 offshore wind farms under full or partial ownership, 

making them the market leader in terms of capacity installed. Ørsted’s large portfolio of offshore wind farms is 

important as it provides the company with economies of scale, leading to improved cost efficiency and 

competitiveness. Among others, Ørsted’s scale allows them to use a multi-contracting approach where contracts 

are more focused and based on direct involvement with suppliers (Ørsted, 2018). In contrast, smaller 

competitors usually sign aggregated contracts with grouped service providers, increasing their overall costs.  

Figure 30. Source: Own creation. 



 

73 
 

Other than offshore, Ørsted currently owns seven onshore wind farms in North America while having three solar 

parks under construction. This adds value to Ørsted by providing technology diversification, increased energy 

production, and an added proposition to customers. Further, profitability and diversification are enhanced by 

the  arkets & Bioenergy division’s seven CHP plants and three heat and ancillary service plants, all making up 

valuable material assets. 

7.4.2 Immaterial resources and capabilities 
The immaterial resources and competencies in a business is a term for resources such as rights, patents, 

customer relations, and reputation (Sørensen, 2017, p.76). With an international presence and continuous focus 

on innovation, Ørsted has led from the front and built a respected brand. Their vision of solving one of the world’s 

biggest problems has also led to high praise outside the industry, highlighted by being crowned the most 

sustainable company in the world at the Corporate Knights global top-100 awards (Ørsted, 2021a). In addition 

to providing assurance to customers, their strong brand is essential for acquiring exceptional people that can 

continue to drive innovation and growth. Ørsted has also established close relations with players in its supply 

chain. Together with suppliers, they collaborate on improving solutions for offshore wind. This approach provides 

a valuable ability to stay at the forefront of technological disruption, although this also relates to an innovative 

culture. 

Establishing the desired culture can be difficult for competitors, and Ørsted describes the willingness 

to “challenge the notion of what is possible, identify opportunities and innovate their way around challenges” as 

one of the key competencies which have allowed them to maintain their leadership position (Ørsted, 2021a, 

p.31). As a result of their culture, the company has become a first-mover on many new technologies and 

integrated edge-cutting digital systems. Amongst others, the company applies analytics and machine learning to 

achieve cost reductions and energy production uplift. For example, the previous calendar-based maintenance 

schedules have been replaced by a data-driven approach where assets are inspected remotely, leading to 

avoidance of costs when physical maintenance is not required (Ørsted, 2021a). 

7.4.3 Human resources and capabilities 
By putting the lens on Ørsted’s employees, it becomes apparent that the organization’s skills and competencies 

are essential contributors to the strategic capabilities. Through accumulating an installed offshore capacity of 

more than  GW, Ørsted’s has gained significant in-house expertise. Their ability to obtain knowledge is leveraged 

through the relatively unique end-to-end business model where they develop, construct, operate, and own 

offshore wind farms. The organization’s know-how is invaluable as it provides benefits related to risk evaluation 
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and decision-making related to their sizeable offshore wind projects. Additionally, their know-how is not quickly 

imitable as it would require an extensive period to build up. 

Ørsted’s staff is based in various countries, and their international experience should simplify potential entries 

into new markets. Such a resource could prove vital as many new countries are expected to start realizing their 

potential for offshore wind. Additionally, Ørsted’s management has led the acquisition and integration of several 

strategic targets. As this process is nothing from straightforward, experience in the area enhances the potential 

for further inorganic growth.  n sum, considerable knowledge is spread across Ørsted’s organization, and thus, 

their ability to retain the employees is essential. The company has consistently scored in the top 10% of their 

external benchmark group concerning employee satisfaction, and we regard this to be a critical contributor for 

maintaining the organization’s expertise (Ørsted, 2021a). 

7.4.5 Financial resources and capabilities 
Ørsted’s high level of equity relative to debt provides them with a better balance sheet than most competitors. 

According to Ørsted’s CFO,  arianne Wiinholt, this means that their build-out does not rely heavily on project 

financing, which stands in contrast to most rivals (EnergyWatch, 2020b). Ørsted’s model leads to funding being 

available for multiple years ahead, implying that they do not have to concern themselves with the accessibility 

to capital to the same extent as rivals. Historically, this advantage has been partly enabled through Ørsted’s farm-

down model. The farm-down model can be explained as a strategy of divesting 50% of a wind farm to a partner 

about 1-2 years after the project’s final investment decision (F D) is taken. For example, the partner can be 

another utility or a pension fund, and the transaction reduces the risk for Ørsted and frees up cash for more 

projects (EnergyWatch, 2021a). When Ørsted agrees on a farm-down with a partner, they typically also enter 

agreements on construction and operation of the sold parts of the offshore wind farm. 

More recently, Ørsted has decided to pursue a more flexible strategy for farm-downs. This means that if they 

win many auctions and require funding, the necessary capital could be raised through additional farm-downs. 

On the contrary, if they do not achieve many wins and are in a period where stakes in wind farms do not need 

to be sold, they are likely to retain 100% ownership (EnergyWatch, 2021a). Still, Ørsted has other ways to 

generate funding. Being listed on Nasdaq Copenhagen is regarded as a financial resource as it can quickly provide 

them with fresh capital. Being public also stimulates liquidity which is advantageous for shareholders. Finally, the 

global trend of more investor-focus on ESG-stocks could benefit Ørsted’s ability to obtain capital and issue green 

bonds. Hence, we see the benefits from gaining high-quality ESG-scores consistently as another valuable financial 

resource. 
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7.4.6 VRIO 
To be able to determine Ørsted’s future ability to generate value, it is essential to understand the competitive 

implications of the resources cited above. Utilizing the VRIO framework developed by Barney (1991) reveals 

competitive implications through analyzing if the resources are valuable, rare, inimitable, and organized to 

capture value (Sørensen, 2017, p. 79). Followingly, the findings from our internal analysis have been integrated 

into the VRIO framework below.  

 

Visible in the figure above, most identified resources are only temporary advantages, which will reduce Ørsted’s 

ability to fend off the increasing number of players within offshore wind. Contrarily, we have considered Ørsted’s 

culture and know-how to be sustained competitive advantages, which should provide some mitigation against 

increasing competition. Still, one might question whether these resources truly are inimitable, as one would 

expect other significant players to catch up on experience in the long run. Thus, when taking the resource-based 

perspective, it appears that Ørsted’s first-mover advantage in offshore wind has only provided limited benefits. 

Naturally, this is linked to the restricted ability to differentiate and gain customer loyalty for players within the 

utility industry. Based on the above, we argue that utilizing the innovative culture to maintain cost efficiency will 

be key for Ørsted if they are to maintain their market position within offshore wind. 

Figure 31. Source: Own creation. 
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7.5 SWOT 
To briefly summarize the strategic analysis, the most important elements have been included in the SWOT model 

below. This approach encapsulates the strategic analysis by pointing out the external opportunities and threats 

Ørsted is exposed to, in addition to shedding light on its internal strengths and weaknesses. 

 

 

7.6 Financial analysis 
 n this part of the valuation, we concentrate on Ørsted’s financials and historical performance. By conducting the 

financial analysis, we aim to obtain knowledge about key financial ratios for Ørsted and its peer group and reveal 

the current trend in profitability and financial risk. For this intent, Ørsted and the peers’ financial statements 

have been reformulated for analytical purposes. Still, the investigated period is influenced by streamlining, and 

preferably we would have removed all items related to divestments of enterprises to get a better overview of 

the current business activities’ development. However, this has not been possible due to limited information 

regarding the divested enterprises and related assets. We will investigate a five-year period, but most emphasis 

is put on recent years due to a changing industry and the mentioned streamlining. The result of the financial 

analysis is of great importance for the final valuation, as in combination with the strategic part, it serves as the 

foundation for developing the pro forma statements and subsequent valuation. 

Figure 32. Source: Own creation. 
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7.6.1 Reformulations 

7.6.1.1 Analytical income statement 

Operating activities are the driving force of a firm's value, and isolation of such activities enables us to assess the 

operational performance (Petersen et al., 2017). Ørsted’s core operations are mainly related to the construction 

and operation of renewable energy plants. By reformulating the original income statement, we identify the 

operating profit by separating items not related to the core activities. Ørsted’s analytical income statement is 

illustrated in its whole in appendix 8.1, but we comment on the most important reformulations below. 

Operating leases 

Leasing is widespread in industries with heavy investment requirements, and Ørsted leases a portion of its 

equipment (Ørsted, 2021a). Leases can be classified as either operating or financing dependent on the specific 

attributes of the lease agreement (Petersen et al., 2017). The classification can have a major influence on the 

valuation of a company as the treatment of expenses related to the leases and balance sheets differ between 

the two methods (Damodaran, 2008). Until 2019, Ørsted treated its leases as operating leases where the lease 

payments are tax-deductible operating expenses. However, Damodaran (2008) argues that lease expenses 

should be considered as related to financing. Further, in 2019, Ørsted implemented the accounting rules of 

IFRS16' Leases', which treat leases as financing activities (Ørsted 2020). Thus, leases are treated as financing 

leases in the analytical income statement. When reclassifying operating leases into financing leases, we first add 

the payments treated as operating expenses back to the EBIT. Subsequently, the yearly depreciation and the 

imputed interest payments are charged (Damodaran, 2008). 

Gain (loss) on divestment of enterprises 

Ørsted has in recent years divested parts of their business such as its gas distribution in 2016 and the Danish 

power distribution in 2020 (Ørsted, 2017; Ørsted 2021a). As divestment of enterprises is non-recurring in nature 

and not a part of core operations, gain (loss) on divestment of enterprises is classified as a financing activity. 

Other operating income and expenses 

Other operating income and expenses have mainly been related to gain on divestment of assets. Divestments 

are usually regarded as non-recurring and therefore classified as financial income. However, farm-downs have 

been an important part of Ørsted’s business model, and even though income from farm-downs vary greatly on 

a yearly basis, they have been a recurring driver for EBITDA (appendix 8.1). Consequently, we have decided to 

classify the gain and loss related to divestment of assets as an operational activity. 
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Share of profit (loss) in associates and joint ventures 

Whether the share of profit (loss) in associates and joint ventures should be seen as an operational or financial 

activity is somewhat debatable. In the case of Ørsted, projects in associates and joint ventures are sometimes 

essential to operations, and profit/loss from these projects have been recurring. However, the annual reports 

separate the share of profit (loss) in associates and joint ventures generated from principal and non-principal 

activities. Thus, only the share from principal activities is regarded to be related to operations. 

7.6.1.2 Analytical balance sheet 

The analytical balance sheet is created by classifying the items of the original balance sheet into operational or 

financial assets and liabilities. By doing so, the invested capital and Net interest-bearing liabilities (NIBL) can be 

derived. The full analytical balance sheet is shown in appendix 8.2, but we elaborate on the classification of 

selected items below. 

Operating leases 

The previously mentioned reclassification of leases will also influence the analytical balance sheet. When leases 

are classified as operational, the leases are absent from the balance sheet, effectively reducing the stated 

invested capital. When assets do not appear on the balance sheet, companies appear to have artificially high 

capital productivity (Koller et al., 2015). Thus, to effectively compare the performance of companies with 

different leasing policies, the lease value is included as an operating asset, with a corresponding financial debt 

(Koller et al., 2015). In other words, the leased assets are capitalized on the balance sheet to reflect the 

company's assets and liabilities more accurately. For this purpose, we have applied the present value of the 

minimum future lease payments stated in Ørsted's annual reports (Petersen et al., 2017). However, we have only 

capitalized on leased assets in 2016-2018 as Ørsted changed its accounting policy from 2019 (Ørsted, 2020a). 

Investments in/receivables from associates and joint ventures 

As previously mentioned, Ørsted’s activities related to associates and joint ventures are mainly regarded as 

operational.  n contrast to the item “share of profit (loss) in associates and joint venture”, Ørsted has not 

classified investments in/receivables from associates and joint ventures as principal or non-principal. Thus, both 

investments and receivables related to associates and joint ventures are regarded as operational assets. 
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Hybrid capital 

Ørsted has a significant amount of outstanding hybrid capital in all investigated years (appendix 8.2). The purpose 

of issuing hybrid capital is to improve the capital base and fund investments (Ørsted, 2020). Hybrid capital is 

treated as less important than other debt as the instrument's characteristics resemble those of both equity and 

debt (Koller et al., 2015). In the original balance sheets, Ørsted has classified hybrid capital as 100% equity. 

However, according to rating agencies' definition, Ørsted's hybrid capital qualify as 50% equity and 50% debt for 

financial leverage purposes (Fitch Ratings, 2021; Yahoo Finance, 2021b). Followingly, hybrid capital is restated as 

50% equity and 50% debt. 

7.6.2 Peer group 
The inclusion of peers in the financial analysis can add value as it enables a comparison of Ørsted’s performance 

relative to other companies in the industry. Ideally, the applied peers should ideally have similar core activities, 

customers, geography, and financial characteristics to ensure an unbiased comparison (Rosenbaum & Pearl, 

2009, p. 16). However, in the case of Ørsted, comparable companies are rather limited due to their significant 

exposure to offshore wind. When examining the offshore wind industry, several of the closest competitors are 

also significant players within oil and gas. Further, other large utilities generally have a much more diversified 

renewable technology split, making Ørsted’s structure of earnings and cash flows somewhat different to peers. 

However, despite there being no companies with precisely the same traits as Ørsted, a few shares some of the 

most important characteristics. Potential peers have been illustrated below together with their renewable 

energy technology split. 

 

 

 

 

 
Figure 33. Source: Own creation; Annual reports. 
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It is evident that in contrast to Ørsted, other utilities are more active within onshore wind or have a broader 

scope of technology, including hydropower. Despite having a substantial presence in the wind industry, only a 

small portion of EO  and RWE’s total operations are related to renewable energy. Thus, applying them as peers 

could be misleading. Further, Vattenfall’s operations related to wind energy are significantly lower than Ørsted’s, 

and their large exposure to nuclear energy ultimately eliminate them as a peer. Further, when assessing each 

company’s geographical markets, all companies except Brookfield Renewable Partners somehow operate in the 

same markets as Ørsted. Thus, based on the companies’ technological split and geographical segments, EDP 

Renewables and Iberdrola are identified as most comparable to Ørsted. 

Like Ørsted, EDPR is a pure-play renewable energy company (EDPR, 2020). Further, Iberdrola shares the same 

geographical markets and has a significant portion of its operations related to wind and solar power. With the 

two peers identified, these will be applied to compare financial performance. Followingly, both companies’ 

income statements and balance sheets have been prepared for analytical purposes (Appendix 9-10). However, 

not too much weight can be put on the benchmarking due to the apparent differences within core activities and 

limited presence within offshore wind. 

7.6.3 Profitability analysis 
With two peers having been selected, this part of the thesis will try to reveal Ørsted's key figures by performing 

a profitability analysis. We mainly seek to assess the development in Ørsted’s financial performance, but peers 

are included to gain an understanding of the company's development relative to others in the renewable sector. 

Moreover, we utilize a decomposition as presented in the Dupont model (Petersen et al., 2017). The 

decomposing is essential to understand future value drivers as it can indicate the company's financial 

performance and stability. 

7.6.3.1 EBITDA-margin 

The EBITDA-margin is a widely applied profitability measure and is calculated as the company’s operating profit 

before tax, depreciation, and amortization divided by operating revenue. The measure provides a clear picture 

of a company’s core operations and is especially useful for comparing companies from countries with different 

tax policies. The EBITDA-margin is calculated as follows: 

𝐸𝐵𝐼𝑇𝐷𝐴𝑚𝑎𝑟𝑔𝑖𝑛 =
𝐸𝐵𝐼𝑇𝐷𝐴

𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑟𝑒𝑣𝑒𝑛𝑢𝑒
 

Figure 34 on the next page reveals that Ørsted's EBITDA-margin has historically been significantly inferior to 

EDPR, but this must be seen in relation to the differences in technology split. Ørsted's EBITDA-margin has varied 
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over the period, fluctuating between 27% and 39%. The explanation for such large variation is mainly profits 

generated from farm-downs. Due to the scope of our paper, a more thorough breakdown of the impact of farm-

downs and the EBITDA performance of offshore wind has been restricted to appendix 11. Farm-downs have 

occurred sporadically and generate significant income, as exemplified by the income from farm-downs being 3 

billion in 2016, 15 billion in 2018, and 0 in 2019. One could argue that income from farm-downs should be 

restated as financial income, but this would not be entirely correct due to their recurring trend. Looking at 2020, 

a year without significant revenues from farm-downs, Ørsted had an EBITDA-margin of 33,1%. In the same year, 

operating revenues and cost of sales dropped by 29% and 40%, respectively, ultimately improving the EBITDA-

margin from 2019. The decrease in both revenues and expenses was mainly a result of the divestment of danish 

gas distribution in 2020. Hence, the EBITDA-margin of 2020 implies that Ørsted divested a less profitable part of 

the business, thus increasing its overall margins. 

 

7.6.3.2 Return on Invested Capital 

The RO C measures a company’s ability to earn money on its invested capital. In other words, ROIC measures the 

profitability of operating activities, regardless of how a firm is financed. Hence, ROIC is regarded as appropriate 

for comparing the operating performance of peers (Petersen et al., 2017). When assessing a company’s RO C, a 

positive ROIC alone does not mean that a company performs well. If the ROIC is lower than the WACC, economic 

value added (EVA) is negative, and the company does not create value. 

 

 

Figure 34. Source: Source: Own creation; Annual reports. 
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 The after-tax ROIC is calculated as: 

𝑅𝑂𝐼𝐶𝑎𝑓𝑡𝑒𝑟 𝑡𝑎𝑥 =
𝑁𝑂𝑃𝐴𝑇

1
2

(𝐼𝑛𝑣𝑒𝑠𝑡𝑒𝑑 𝑐𝑎𝑝𝑖𝑡𝑎𝑙𝑡 + 𝐼𝑛𝑣𝑒𝑠𝑡𝑒𝑑 𝑐𝑎𝑝𝑖𝑡𝑎𝑙𝑡−1)
 

Ørsted’s WACC is estimated equal to 4,562% in section 7.6.5, and figure 35 below illustrates that Ørsted’s RO C 

has exceeded the cost of capital with a significant margin for all investigated years. The result implies that the 

company creates value for the shareholders. It is further apparent that Ørsted has had a high ROIC compared to 

the peers, especially until 2018. Nonetheless, the ROIC of Ørsted shows a negative trend in recent years. The 

exceptions are 2017 and 2018, where Ørsted earned substantial profits from farm-downs. The negative trend 

indicates that Ørsted has struggled to maintain its value creation. To further analyze the negative trend, ROIC is 

decomposed in the subsequent sections. 

 

7.6.3.3 Decomposing ROIC 

A shortcoming of the ROIC is that it does not express to what extent profitability is caused by a good relationship 

between revenues and expenses or through high utilization of capital (Petersen et al., 2017). Therefore, a 

decomposition of the ROIC to operating profit margin (OPM) and turnover rate on invested capital is necessary. 

The decomposed ROIC can be expressed as: 

𝑅𝑂𝐼𝐶 = 𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑝𝑟𝑜𝑓𝑖𝑡 𝑚𝑎𝑟𝑔𝑖𝑛 ⋅ 𝑇𝑢𝑟𝑛𝑜𝑣𝑒𝑟 𝑟𝑎𝑡𝑒 𝑜𝑛 𝑖𝑛𝑣𝑒𝑠𝑡𝑒𝑑 𝑐𝑎𝑝𝑖𝑡𝑎𝑙 

Figure 35. Source: Own creation; Annual reports. 
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The OPM expresses the relationship between operating income and expenses (Petersen et al., 2017). Ceteris 

paribus, a high OPM is favorable as it implies that the company generates more revenue relative to expenses. 

The after-tax OPM is calculated as: 

𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑝𝑟𝑜𝑓𝑖𝑡 𝑚𝑎𝑟𝑔𝑖𝑛𝑎𝑓𝑡𝑒𝑟 𝑡𝑎𝑥 =
𝑁𝑂𝑃𝐴𝑇

𝑅𝑒𝑣𝑒𝑛𝑢𝑒
⋅ 100 

Figure    below illustrates that the OP  of Ørsted has varied over the investigated period. Ørsted’s OP  showed 

a positive trend between 2016 and 2018 before dropping substantially in 2019. Again, the decrease was most 

importantly a result of a trailing NOPAT due to little farm-down activity. Evidently, the development of Ørsted’s 

OPM can explain much of the reduced ROIC in 2019. However, in contrast to ROIC, the OPM recovered slightly 

in 2020. This was much due to the divestment of danish gas distribution, which had lower margins than Ørsted’s 

core activities. By focusing on its core, the recovery of the OPM indicates that Ørsted, to a greater extent, 

generates operating revenue relative to expenses. 

 

ROIC’s second component is the turnover rate, which expresses a company’s ability to utilize its invested capital. 

Other factors kept constant, a high turnover rate on invested capital is preferable as the company ties up capital 

over a shorter period (Petersen et al., 2017). The turnover rate has been calculated as: 

𝑇𝑢𝑟𝑛𝑜𝑣𝑒𝑟 𝑟𝑎𝑡𝑒 𝑜𝑛 𝑖𝑛𝑣𝑒𝑠𝑡𝑒𝑑 𝑐𝑎𝑝𝑖𝑡𝑎𝑙 =
𝑅𝑒𝑣𝑒𝑛𝑢𝑒

1
2 (𝐼𝑛𝑣𝑒𝑠𝑡𝑒𝑑 𝑐𝑎𝑝𝑖𝑡𝑎𝑙𝑡 + 𝐼𝑛𝑣𝑒𝑠𝑡𝑒𝑑 𝑐𝑎𝑝𝑖𝑡𝑎𝑙𝑡−1)

 

Figure 36: Own creation; Annual reports. 



 

84 
 

Figure 37 below illustrates how Ørsted’s turnover rate on invested capital has been significantly above peers in 

most years. Also, it is visible that the significant profit margins of EDPR go along with a much lower turnover rate 

than others. However, Ørsted has shown a negative trend since 2018, much due to divestments of enterprises 

with substantial revenue and an increasing level of invested capital. The development indicates that Ørsted has 

increasingly struggled to utilize its capital to generate large revenues, ultimately reducing ROIC. Conclusively, the 

downward sloping ROIC of Ørsted can in part be explained by a reduced turnover rate. In addition to 

streamlining, a possible reason for the dropping turnover rate could be the increased competition in auctions 

and tender rounds, which reduces revenues relative to assets. 

 
 

The decomposition of ROIC has shed light on the main drivers behind ROIC. Based on the above, the recent 

negative development of Ørsted’s RO C is explained by a decline in both operational profit margin and turnover 

rate on invested capital. 

7.6.3.4 Return on Equity 

Whereas ROIC only reflects the profitability of operating activities, return on equity (ROE) is a measure of a 

company’s profitability when both returns earned on operations and the effect of financial leverage are 

considered (Petersen et al., 2017). ROE can be expressed in two ways: 

            𝑅𝑂𝐸 =
Net earnings after tax

1

2
 ⋅ (Book value of equityt+Book value of equityt−1)

   

               𝑅𝑂𝐸 = 𝑅𝑂𝐼𝐶 + (𝑅𝑂𝐼𝐶 − 𝑁𝐵𝐶) ⋅   
 
1

2
 ⋅ (𝑁𝐼𝐵𝐿𝑡+𝑁𝐼𝐵𝐿𝑡−1)

1

2
 ⋅ (𝐵𝑉𝐸𝑡+𝐵𝑉𝐸𝑡−1)

 

Figure 37. Source: Own creation; Annual reports. 
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In the formula above, 𝑁𝐼𝐵𝐿 is the Net Interest Bearing Liabilities and 𝑁𝐵𝐶 is the Net Borrowing Cost in percent. 

Figure 38 below illustrates that Ørsted’s ROE has exceeded the ROIC all years, implying that the company’s 

financial gearing has had a positive influence on profitability. Further, it is evident that Ørsted’s ROE 

outperformed peers until 2018. However, the ROE has shown a negative trend since 2018, dropping from 23,68% 

to 6,35% over two years. Naturally, the main explanation for this shift is the decreasing farm-down activity. The 

trend shows that Ørsted will find it much harder to outperform peers without consistently selling off some of 

their wind farms. This is an important observation, as the intensifying competition at wind farm auctions has 

caused Ørsted to reduce their farm-down activity. Hence, it seems questionable that the previous ROE-

outperformance of peers can continue over a long horizon. Still, on a shorter frame, Ørsted has agreed to farm-

downs in 2021, and ROE should somewhat recover in 2021. However, as competition continues to intensify, it is 

expected that Ørsted’s future ROE will be closer to the peer average than the levels of 201  and 2018.  

 

 

7.6.3.6 Conclusion on profitability analysis 

The profitability analysis unveils that Ørsted has performed relatively stable in the top tier of analyzed firms since 

2016. However, both ROIC and ROE have shown a negative trend since 2018, converging towards the level 

displayed by peers. An important explanation for this was the reduced farm-down activity. As 2017 and 2018 

were abnormal years in terms of farm-downs, and Ørsted changed its farm-down strategy from 2019, we regard 

the future profitability to be more likely to mirror the levels shown over the last two years. Emphasizing the most 

recent years in our forecasts is also supported by Ørsted’s having streamlined parts of its non-core business 

throughout the investigated period, effectively improving their overall margins. 

Figure 38. Source: Own creation; Annual reports 
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7.6.4 Liquidity risk  
Liquidity risk is the risk of lacking funds to repay financial obligations, and identification of such risk is valuable 

as the consequences of lacking funds can be severe for shareholders, with bankruptcy as the worst-case scenario 

(Petersen et al., 2017). The liquidity risk analysis is presented in full in appendix 12, whereas the following section 

will summarize its key findings. 

Short-term liquidity risk 

Ørsted has shown a solid ability to repay current financial obligations, indicating that the company is subject to 

limited short-term liquidity risk. Appendix 12 shows that both the current ratio and the quick ratio are above one 

over the entire analyzed period, implying sufficient current assets to repay short-term debt. However, the ratios 

have shown a negative trend since 2017 due to a reduced current assets base. Nonetheless, the ratios are still 

strong, and Ørsted shows few signs of struggling to repay short-term debt. Additionally, both the current ratio 

and quick ratio are significantly higher than the peer average, further supporting the notion of Ørsted having low 

short-term liquidity risk. 

Long-term liquidity risk 

When turning attention towards long-term liquidity risk, the scope changes to Ørsted’s capability to repay long-

term financial obligations (Petersen et al., 2017). Appendix 12 shows that Ørsted has a high and increasing 

solvency ratio, suggesting a low risk of default on debt obligations (Petersen et al., 2017). The solvency ratio is 

calculated based on market values, and Ørsted outperforms the peers as well as having increased the ratio over 

the past five years. To further assess Ørsted’s long-term liquidity risk, the NIBL/EBITDA has been calculated. 

  BL/EB TDA shows a company’s ability to repay its debt by indicating how many years the company would take 

to repay debt outstanding. Ørsted has a ratio significantly below the rule-of-thumb of 4 as well as peers, further 

supporting the perception of it being a company with low long-term liquidity risk. 

The short-term and long-term liquidity risk analysis has demonstrated that Ørsted’s liquidity risk is low compared 

with rules of thumb and peers. Even though the short-term liquidity risk ratios showed a negative trend in recent 

years, Ørsted’s ability to handle such risk remains strong. Consequently, we argue that Ørsted is a company with 

low liquidity risk. 
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7.6.5 Cost of Capital 
Calculating an appropriate discount rate is essential for our valuation. For this purpose, we apply WACC, which 

is the weighted average of the after-tax cost of debt and the cost of equity (Brealey, Myers, & Allen, 2017). Hence, 

WACC can be calculated as: 

𝑊𝐴𝐶𝐶 = 𝑟𝑒 ⋅
𝐸𝑞𝑢𝑖𝑡𝑦

𝑁𝐼𝐵𝐿+𝐸𝑞𝑢𝑖𝑡𝑦
+ 𝑟𝑑 ⋅ (1 − 𝑇𝐶) ⋅

𝑁𝐼𝐵𝐿

𝑁𝐼𝐵𝐿+𝐸𝑞𝑢𝑖𝑡𝑦
  

In the formula, re represents the cost of equity, whereas the cost of debt is expressed as rd. To determine WACC, 

three key components must first be estimated: Ørsted’s capital structure, cost of equity, and cost of debt. 

7.6.5.1 Capital structure 

Ørsted has an overarching target for their capital structure focused on retaining a credit rating of Baa1/BBB+ in 

addition to ensuring that funds from operations over adjusted net debt is not below 30% (Ørsted, 2021a). Beyond 

this, Ørsted has not communicated a specific target capital structure. Thus, this section focuses on determining 

the likely capital structure for the coming years. 

When applying the WACC formula, the D/V and E/V ratios should be based on market values (Brealey et al., 

2017). As Ørsted is a listed company, the market value of equity is calculated as the share price times the number 

of outstanding shares. In our calculations, the share price at the end of 2020 has been applied. Further, as Ørsted 

has issued bonds, the market value of these liabilities is used to calculate the value of debt. The market values 

of the relevant bonds have been obtained from Ørsted’s annual report (Ørsted, 2021a). Beyond this, we assume 

that for all other debt, market value is approximately equal to book value. 

Calculations of Ørsted’s market value of equity are shown in appendix 13, and it has increased from DKK 184 

billion in 2016 to DKK 629 billion at the end of 2020. The increase has mainly resulted from a threefold of the 

share price, effectively increasing the E/V ratio from 55% to 82% in the mentioned period. However, 82% is a 

high E/V ratio compared to the five-year average and the level displayed by peers (Appendix 13). Additionally, 

the E/V ratio is sensitive to changes in the share price, which increased significantly in 2020. Looking ahead, 

Ørsted is likely to issue green bonds as a part of their growth strategy (Ørsted, 2021a). Based on the above, we 

have decided to apply a slightly lower E/V ratio of 75% in the calculation of WACC. 
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7.6.5.2 Cost of equity 

The cost of equity expresses the minimum return required by shareholders. For determining this return, the 

Capital Asset Pricing Model (CAPM) is one of the most used approaches. Central in the CAPM is that investors 

get compensated with an increase in expected excess return for exposing themselves to systematic risk. This 

compensation is determined by three factors: the risk-free rate, the market risk premium, and the systematic 

risk adjustment (Brealey et al., 2017). Despite being widely acknowledged, the CAPM has its limitations, and 

scholars have criticized it for resting on too simplistic assumptions. Nonetheless, we have chosen to apply the 

model with superior alternatives being few. According to CAPM, the cost of equity is given as: 

𝐸(𝑟𝑒) = 𝑟𝑓 + 𝛽𝑒 ⋅ (𝐸(𝑟𝑚) − 𝑟𝑓)  

Risk-free rate 

The risk-free rate (𝑟𝑓) is the expected return investors demand from a risk-free investment. In real life, few 

securities are entirely risk-free. However, government bonds' effective interest rate is commonly applied as a 

proxy due to their low risk of default. Further, interest rates on bonds with longer maturities usually remain more 

stable than those with shorter maturities. On this rationale, we have chosen to apply the yield of 10-year Danish 

government bonds as a proxy for the risk-free rate. Based on monthly observations, the average yield of 10-year 

government bonds was -0,36% in 2020 (FRED, 2021). However, 2020 was subject to special circumstances due 

to COVID-19, and the yield was low compared to previous and current levels. Consequently, we regard the 

average from last year to not appropriately reflect the yield as we advance. As vaccination rolls out and daily life 

gradually turns normal, we will instead apply a more recent yield. Hence, the 0,009% yield to maturity on a 10-

year Danish government bond per 31.03.2021 is applied as the risk-free rate (Nationalbanken, 2021). 

Market risk premium 

As with other aspects of life, risk matters in finance, and riskier investments should be compensated with higher 

expected returns (Damodaran, 2012). The market risk premium (MRP) and is a term for the spread between the 

expected return of the entire market and the risk-free rate. In August 2020, a survey revealed that an average 

MRP of 5,6% was used by respondents from the Danish financial sector (PwC, 2020). Still, there is no definite 

consensus on the level, and KPMG estimated an increased market risk premium of 6,75% during the first wave 

of COVID-19 (KPMG, 2020). However, the estimate should be forward-looking, and with COVID-19 on the retreat, 

we have chosen to rely on the more recent estimate of 5,6% (PwC, 2020). Further, we have decided against 

adding a liquidity- or small-cap premium as Ørsted is a listed company with a relatively high market capitalization. 
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Beta 

Beta (𝛽) is a measure of an individual stock's systematic risk and can be derived from the covariance between 

the share price and the market (Brealey et al., 2017). Followingly, beta measures an investment's volatility 

relative to the market and can be expressed as: 

𝛽𝑝 =
𝐶𝑜𝑣(𝑟𝑝, 𝑟𝑏)

𝑉𝑎𝑟(𝑟𝑏)
 

There are various ways of estimating a company’s beta. The most common approach for determining beta is to 

run a simple regression on historical stock returns. Still, some prefer utilizing the pure-play method where the 

average beta of peers is un-levered and re-levered according to Ørsted’s capital structure. However, for our 

scenario, we regard this method to be inferior due to Ørsted’s unique technology split and the limited number 

of pure-plays available. Hence, Ørsted’s beta will be calculated through a regression analysis with the market 

based on weekly observations over a 2-year period. The selected period is chosen to provide sufficient data while 

at the same time not yielding biased results due to changes in Ørsted’s risk profile. Further, it is common to use 

indices from the exchange where the share is traded to represent the market. We have chosen to use the 

OMXCGI index, which is broadly diversified through the inclusion of all shares listed on the Copenhagen Stock 

Exchange. Finally, the regression has been based on excess returns as an alternative to raw returns, as suggested 

by Christensen & Feltham (2009). 

By following the above-presented approach, the raw beta of Ørsted is estimated as 0,897 (appendix 14.1). The 

value is slightly below 1, which means that the stock price correlates with market movements but with some 

fluctuations. According to Blume (1975), all betas tend to move towards one over time. As the applied beta 

should be forward-looking, the raw beta is modified by the following formula (Bloomberg, 2019): 

𝐵𝑒𝑡𝑎𝑎𝑑𝑗𝑢𝑠𝑡𝑒𝑑 = (𝐵𝑒𝑡𝑎𝑟𝑎𝑤 ⋅
2

3
) +

1

3
 

From applying the formula above, we get that Ørsted’s adjusted beta equals 0,9 1. Finally, a fundamental beta 

analysis has been conducted to sanity check whether the determined beta appropriately reflects Ørsted’s risk 

profile (Pettersen et al., 2017). The fundamental beta approach emphasizes the company’s current and future 

risk profile, in contrast to a regression analysis exclusively based on historical data. The analysis is found in 

Appendix 14.2 and proposes that Ørsted has a neutral risk profile, suggesting that the beta should lie between 

0,85 and 1,15. Comparing with the derived estimate of 0,931, the adjusted beta is considered appropriate. 
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Estimated cost of equity 

Based on a risk-free rate of 0,009%, a MRP of 5,6%, and a beta of 0,931, the cost of equity is calculated as 5,23%. 

7.6.5.3 Cost of debt 

The cost of debt, or required return on NIBL, is the return Ørsted’s creditors require for lending money to the 

company. As interest expenses are tax-deductible, the effective cost of debt is calculated as: 

𝑟𝑑𝑎𝑓𝑡𝑒𝑟 𝑡𝑎𝑥
= 𝑟𝑑 ⋅ (1 − 𝑇𝑐) 

There are various ways to estimate a company’s cost of debt. As Ørsted has long-term bonds outstanding, the 

yield to maturity of these could have been used to estimate the cost of debt (Damodaran, 2012). Further, other 

approaches are to use the credit rating or interest coverage ratio and apply the corresponding default spread 

and the risk-free rate (Koller et al., 2015). However, Ørsted has stated that its average effective interest rate for 

general borrowing was 3,3% in 2020 (Ørsted, 2021). The average effective interest rate is the pre-tax cost of 

debt, and we regard Ørsted’s own statements to provide the most correct estimate. By utilizing the danish 

corporate tax rate, the after-tax cost of debt is found as: 

𝑟𝑑𝑎𝑓𝑡𝑒𝑟 𝑡𝑎𝑥 = 3,3% ⋅ (1 − 22%) = 2,574% 

7.6.5.4 WACC 

As the necessary components have been estimated, the WACC is calculated as 4,562% in the figure below. 

However, as the determined value rests on several assumptions, sensitivity analysis has been included for key 

inputs. Hence, we have illustrated the relative change in WACC when adjusting our assumptions for the levered 

beta, risk-free rate, before-tax cost of debt, and capital structure. 

 

Figure 39. Source: Own creation 
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7.7 Forecasting 
This section will draw on our findings from the strategic and financial analyses to assess the future development 

in Ørsted’s key value drivers. To allow for a better link between activity, costs, and investments, the pro forma 

statements will generally be based on a sales-driven approach (Petersen et al., 2017). Further, the growth in sales 

will mainly be based on our own forecasts for the offshore and onshore capacity. In line with forecasts from ICIS 

(2019), we assume relative stability in the long-term power prices. Ørsted is a company in growth, and it is 

important that the selected budgeting period is long enough for the financial results to reach normalized levels, 

entering the steady-state. However, nobody can accurately predict the future, and a longer budget period will 

add more uncertainty to our estimates. 

Based on the rationale above, a budgeting period of 11 years is considered appropriate. To contemplate for the 

uncertainties our budget period brings along, sensitivity analyses will be conducted on key estimates. In the first 

part of this chapter, we will comment on the most important items related to forecasting the EBITDA for each of 

Ørsted’s three business units. To view the full forecast for each unit in detail, we refer to appendix 15-17. 

However, after budgeting on the EBITDA level, the remaining forecasts will be completed on an aggregated level 

due to limited information being available. 

7.7.1 Offshore 

7.7.1.1 Offshore capacity forecast 

The most central driver behind Ørsted’s profitability will arguably be the expansion of their offshore wind farms. 

Building out capacity will be capital intensive, and the low interest rate level is seen as an important contributor 

to a high continued build-out in the industry. As pointed out in the PEST, the demand for renewable energy is 

substantial. There are strong growth expectations for the global offshore wind capacity, implying that many 

potential windfarm-auctions will take place. Ørsted has a stated goal to reach 15.000 MW in installed capacity 

by 2025, approximately twice as much as their current capacity. Winning auctions over the coming years will be 

challenging, but by examining capacity awarded and capacity currently under construction, it seems likely that 

Ørsted will achieve its goal (Ørsted, 2021a, p24). Reaching 15.000 MW by 2025 corresponds to a CAGR of 14,7% 

in capacity over the next five years. However, considering the fierce competition experienced at recent auctions 

and the competitive environment uncovered by Porter’s five forces, maintaining such considerable growth will 

be challenging for Ørsted over an extended period. 
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As oil majors and other energy companies gain more experience within offshore wind, we expect many of 

Ørsted’s competitive advantages highlighted in the VRIO to be eroded. Even more crucially, oil companies have 

shown willingness to accept lower IRR on projects due to strong financial capabilities and hunt for a greener 

profile, ultimately making it harder for others to win capacity. Ørsted’s strategy is to remain financially disciplined 

in bidding and final investment decisions, which will protect their margins, but also limit potential growth 

measured in capacity. Still, there will be many opportunities over the next decade as offshore wind accelerates 

in emerging markets such as North America and Asia. Followingly, we expect a positive but declining growth rate 

in capacity from 2026, which stabilizes around 2,5% in the years preceding the terminal period. 

 

7.7.1.2 Offshore revenue 

Ørsted’s offshore business is in high growth and has yielded a 1 % CAGR in revenue from 201 -2020. The 

capacity build-out is arguably the most crucial driver, suggesting revenue growth over the coming years. 

However, the revenue dropped last year, primarily due to limited activity in construction work for partners 

relative to 2019 (Appendix 11). In many ways, 2020 was a special year, but we expect revenues from construction 

agreements to bounce back in 2021 due to the recent farm-down of greater Changhua 1 in Taiwan (Ørsted, 

2021a). The income stream of the offshore unit can be split into revenue from customers and revenue from 

government grants, and we will forecast each item separately. 

 

 

Figure 40. Source: Own creation. 
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Revenue from customers 

Revenue from customers originates from two main sources: “Sites, O&M, and PPAs” and “Construction 

agreements” (Appendix 15). Revenue from Sites, O&M, and PPAs is mainly related to the generation and sale of 

power from Ørsted’s offshore wind farms. To a large extent, this revenue is a function of the capacity installed. 

Therefore, we expect it to yield a similar growth rate to the one we previously forecasted for the overall capacity. 

Revenue from Construction agreements primarily relates to the construction of offshore wind farms for partners. 

Such agreements are usually made together with farm-downs, increasing the complexity of providing reliable 

estimates. However, due to the very nature of farm-downs, construction for partners is also closely connected 

with Ørsted’s build-out as the agreements primarily relate to construction at the same offshore fields. 

Followingly, revenue from construction agreements will be forecasted based on their historical relationship with 

Ørsted’s yearly increase in offshore capacity. For this purpose, we apply an average of the revenue from 

construction agreements over Ørsted’s annual increase in capacity. A three-year period from 2018-2020 is 

selected to ensure that years with both high and low farm-down activity are included. Our approach yields an 

average of 8,1 MDKK in revenue per MW increase in capacity, and the ratio will be held constant throughout the 

budget period. 

Our forecasting approach implies that revenue from construction agreements will be high in the next years due 

to the substantial forecasted expansion in offshore capacity. However, there will be considerably less farm-down 

activity as Ørsted wins less MW at auctions and capacity build-out declines. Followingly, the revenue from 

construction agreements is expected to drop significantly between 2025 and the terminal period. 

Revenue from government grants 

In addition to revenue from customers, Ørsted receives government grants through various schemes dependent 

on geographical region. The most significant part of this revenue derives from grants for environmentally 

sustainable power generation, often determined as a fixed price per MWh produced. Followingly, the size of 

government grants is closely connected to the overall activity in Sites, O&M, and PPAs. As discussed in the PEST, 

the coming years look set to exhibit declining subsidies due to falling costs and more competition, particularly in 

mature markets. Still, this should not impact Ørsted’s short-term income as most subsidies in their current 

windfarm portfolio are fixed for long periods. Over the last couple of years, revenue from government grants has 

been relatively stable as a percentage of “revenue from Sites, O& , and PPAs” and stood at   % in 2020. 

Consequently, the revenue from government grants will be forecasted as a percentage of the revenue in Sites, 
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O&M, and PPAs. For the next four years, Ørsted will be commissioning their awarded projects with similar 

subsidies-arrangements as in their current portfolio. Hence, our best estimate for this period is a constant 66% 

ratio between revenue from government grants and sites, O&M, and PPAs. 

Over the long term, it seems inevitable that subsidies will fall due to trailing costs and competitive auctions. 

However, the exact significance of the decline remains uncertain. The reduction in subsidies will ultimately be 

driven by falling costs, allowing participants at auctions to submit lower bids. Our best estimate for the fall in 

government grants is hence a decline similar to the expected CAGR of LCOE, derived from our PEST at −4,8% 

over the next decade (Irena, 2020a). Utilizing this rate from 2025-2028 on our initial estimate corresponds to 

reducing government grants as a percentage of “Revenue from Sites, O&  and PPAs” from   % to  1% by 2028. 

Moving on to the final years of the budgeting period, the uncertainty regarding both offshore subsidies and costs 

will be increasing. However, they share a common ground as further reduction in both subsidies and LCOE is 

mainly expected to be driven by a continued decline in CAPEX per MW. Still, due to the large uncertainty 

surrounding developments at the end of our budgeting period, the level of government grants as a percentage 

of “Revenue from Sites, O& , and PPAs” will be held constant in line with 2028 for the remainder of the budget 

period. It is crucial to mention that this approach relies on the assumption that a continued reduction of subsidies 

indeed will be mitigated by a corresponding decrease in CAPEX. Thus, for stabilizing subsidy levels to be justified, 

our estimates on CAPEX per MW will also be held constant beyond 2028. Under the assumption that a 

corresponding decrease in costs will mitigate a potential continued reduction of subsidies, Ørsted’s profitability 

will start to stabilize, rationalizing the argument of convergence to the steady-state in 2031. 

Figure 41. Source: Own creation. 
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7.7.1.3 Offshore EBITDA 

Ørsted’s operational costs for offshore wind mainly consist of “cost of sales” and “Employee costs and other 

external expenses” (Appendix 15). These costs are primarily related to the operation and maintenance of wind 

farms, offsetting energy production, and constructing wind farms for partners. As government grants contain 

little direct costs, operational costs should be a function of revenue from customers rather than total revenue. 

As a percentage of the revenue from customers, the sum of cost of sales, employee costs, and other external 

expenses have been stable in the past few years. However, it was higher than normal in 2020 (96%), which must 

be seen in relation to the COVID-19 pandemic disrupting the supply chain (Ørsted, 2021a). As we expect the 

industry to converge towards the normal in 2021, using a cost margin similar to 2018 (87%) and 2019 (86%) is 

believed to be more appropriate. 

For the next decade, there are valid arguments for a decrease in operational costs due to larger turbines and 

improved technology. Simultaneously, the fierce competition for capacity will put pressure on Ørsted’s margins 

in new fields. Hence, it seems unlikely that Ørsted will be able to improve its operational cost margin significantly 

over the budget period. With two forces pulling in opposite directions, we argue that the sum of cost of sales, 

employee costs, and other external expenses will remain stable at around 88% of revenue from customers over 

the budget period, which is marginally higher than the levels displayed before the pandemic. 

Gain on divestments of non-current assets has been a contributor to EBITDA in years with high farm-down activity 

and relates to the sale of stakes in wind farms in operation. However, gain on divestment of non-current assets 

was insignificant in 2019 and 2020. As wins at auctions are becoming increasingly difficult, Ørsted has partly 

moved away from the farm-down strategy (Energy watch, 2021a). We have decided not to forecast on this item 

as there is too much uncertainty regarding which assets will be divested and to what price they would be sold. 

This approach is also necessary to align with our previous forecasts on offshore capacity, which has not taken 

significant divestment of MW capacity into account. Hence, instead of budgeting income through gains on 

divestment of non-current assets, the value of these assets will be reflected in our valuation through the 

generation of higher revenue and EBITDA in subsequent years. Still, an exception will be made for 2021, where 

we will include a DKKm 6.000 gain on divestment of assets. The estimate is based on information released by 

Ørsted and relates to the recent farm-downs of greater Changhua 1 and Borssele 1 & 2 (DN, 2021). 
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7.7.2 Onshore 

7.7.2.1 Onshore capacity forecast 

As highlighted in our PEST, both onshore wind and solar PV should experience substantial growth in global 

installed capacity over the next decade (B EF, 20 0). Ørsted’s onshore division is still restricted to North 

America, but the company has expressed interest in expanding geographically. Ørsted is still a relatively small 

player in onshore renewables, but their dynamic culture should contribute to making their move to solid ground 

successful. With the onshore division’s central driver of revenue being onshore wind farms and solar PV parks, 

the outlook appears positive. In terms of expanding capacity, Ørsted has obtained an impressive pipeline for the 

coming years. In 2021, the commissioning of the wind farms Western Trail and Haystack and the solar farms 

Permian Energy Center and  uscle Shoal will add another 1. 12  W to Ørsted’s total onshore capacity, nearly 

doubling it from 2020 (Ørsted, 2021a). A high growth rate in onshore capacity is an extension of the trend in 

recent years, but it is essential to see this in relation to the division starting from scratch in 2018. As the onshore 

portfolio grows larger, capacity cannot continue to double each year. Therefore, we consider it impossible for 

Ørsted to maintain the recent growth rates. Nonetheless, the high demand for renewable energy supports a 

strong growth over the next decade. 

Based on the rationale above, we believe Ørsted’s goal of reaching  .000  W in installed onshore capacity by 

2025 is likely to be achieved, despite this implying higher growth rates than expected in the global build-out of 

both onshore wind and solar PV. After 2025, competition should intensify as more energy companies invest in 

renewables. Further, as Ørsted’s main focus is on offshore wind, it is not likely that their onshore capacity can 

achieve higher organic growth rates than the overall market. As we assume no further acquisitions, the growth 

rate in Ørsted’s onshore capacity is assumed to converge towards  % in the years preceding the terminal period. 

 
Figure 42. Source: Own creation. 



 

97 
 

7.7.2.2 Onshore revenue 

The Onshore division’s primary source of revenue comes from the generation of renewable power. Fixed subsidy 

prices should decrease over the next decade, but the increasing popularity of long-term CPPAs will guarantee 

private companies’ access to green energy and provide stability in the prices received for the sale of power. The 

generated power from the installed capacity will vary due to year-to-year factors such as wind speed and sun 

exposure, but these cannot be predicted in advance. Followingly, we regard the revenue from power generation 

to yield equivalent growth rates to the installed capacity. Further, the onshore division receives some of its 

revenue from government grants. However, the significant portion of subsidies received by the onshore division 

stems from tax credits, and these are reported directly on EBITDA rather than included under revenue. Hence, 

revenue from government grants has only a minimal impact on the top line. Nonetheless, the expected future 

decrease in subsidies needs to be considered. The Green Act proposed in the US suggests stable subsidies until 

2026 before a significant reduction in 2027 (KPMG, 2021). Followingly, revenue from government grants will be 

held constant as a percentage of revenue from customers until 2026 but then set to 0 for the rest of the 

budgeting period. 

 

7.7.2.3 Onshore EBITDA 

The onshore division’s main operating costs are “employee costs” and other “external expenses”. Currently, 

operational costs are high, but they have shown a rapid declining tendency when measured as a percentage of 

revenue (Appendix 16). Over the budget period, both improving technology, a larger scale, and an increased 

onshore experience suggest that the operational expenditures will continue to fall. Notably, this will be driven 

by solar PV, where large cost savings are expected to be achieved over the coming decade, although the extent 

Figure 43. Source: Own creation. 
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of the decline is somewhat uncertain. Hence, it is assumed that employee costs and other external expenses as 

a percentage of revenue from customers will decrease in line with the average LCOE for onshore wind and solar 

PV, which results in a gradual decrease to approximately 75% in the terminal year (Appendix 16). Additionally, 

we assume that no divestment of assets will impact EBITDA in the budget period. 

The item “Additional other operating income” primarily relates to income from US production tax credits (PTCs). 

In line with Ørsted’s reporting, it is reported directly to EB TDA and not included under revenue. PTCs are a 

significant driver for onshore profitability, and the exclusion of the item from the top line is the main reason that 

onshore EBITDA is observed to exceed revenue. As discussed in the PEST, the GREEN Act should maintain the 

current PTC rates until 2026, but from 2027, PTCs will no longer be eligible for new capacity installed (KPMG, 

2021). Still, PTCs are usually valid for at least ten years, and the capacity installed before 2027 will continue to 

receive the subsidy for a sustained time. Over the last couple of years, additional other operating income has 

been stable as a function of onshore capacity, making up 0,61 MDKK per MW of installed capacity in 2020. 

Followingly, additional other operating income will be forecasted from 2021-2026 by holding this ratio constant. 

As new capacity commissioned after 2026 no longer will be eligible to PTCs, additional other operating income 

is assumed to remain constant at the levels of 2026 until the terminal period. 

7.7.3 Markets & Bioenergy unit 

7.7.3.1 EBITDA and implied revenue 

As a result of high divestment activity and low investments, Markets & Bioenergy’s significance on Ørsted’s 

profitability has been reduced in recent years. The unit’s revenue dropped   % last year and looks set to drop 

further in 2021 due to the divestment of the Danish power distribution, residential customer, and city light 

businesses at the end of 2020 (Ørsted, 2021a). Ørsted may continue to divest during the budget period to fund 

their offshore expansion, but this is only speculation, and we will assume that the current business activities will 

be retained. Hence, profitability in the budget period will be generated by the unit’s three remaining segments: 

“CHP plants”, “Gas Markets & Infrastructure,” and “Other, incl. project development”. There is a lack of available 

information regarding the cost and revenue of the three segments, but Ørsted reports information on each 

segment’s EB TDA (appendix 17).  

The Markets & Bioenergy division is regarded as mature and had a total EBITDA margin of 10% in 2020. Due to 

the many divestments in previous years and the maturity of the remaining business activities, the EBITDA margin 

from 2020 is seen as the most representable estimate for future years. Therefore, we assume the 10% EBITDA 

margin to remain constant over the budget period. On this foundation, implied revenue is added to our budgets. 
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In line with Ørsted’s own statements, we expect the EB TDA in 2021 from both “CHP plants” and “Other, incl. 

project development” to be equivalent to the levels experienced in 2020 (Ørsted, 2021a). However, EB TDA from 

“Gas Markets & Infrastructure” is expected to be lower than in 2020 due to the reversion of the high gas prices 

at the end of last year (Ørsted, 2021a). Hence, the EBITDA in 2021 from “Gas Markets & Infrastructure” is 

expected to be in line with the levels displayed in 2019 rather than 2020. Looking beyond 2021, the combination 

of mature business activities and insignificant CAPEX investments suggests a low growth rate for Markets & 

Bioenergy. With reference to our PEST, the general market for bioenergy is expected to grow by 2-3% annually 

over the next decade (BNEF, 2020). In the first years after 2021, we expect the EBITDA of Markets and Bioenergy 

to follow the market growth at 2, %. However, Ørsted’s strategic priorities suggest a lower than market growth 

over the long term. Followingly, the growth rate in EBITDA is assumed to converge towards 2% in the years 

preceding the terminal period. 

7.7.4 CAPEX 
Ørsted’s increase in offshore capacity will require large CAPEX investments, and the growth in revenue must be 

accompanied by an increasing asset base. The cost of building offshore wind farms is substantial, and the 

company has guided a gross investment spend of DKK 150 billion between 2021 and 2025 (Ørsted, 2021a). Many 

prefer to estimate CAPEX as a fixed percentage of revenue, but we do not believe that this approach will be 

appropriate as the cost per MW capacity is expected to decrease significantly over the next decade. In 2018, 

Ørsted guided an average CAPEX spend of around DKKm 20 per MW for wind farms in their IPO portfolio (Ørsted, 

2018). The cost has already declined since then, and NREL (2021) estimates a CAGR of about -3,1% in CAPEX per 

MW for the next decade. This corresponds to Ørsted’s CAPEX per  W gradually decreasing towards DKKm 14,5 

in 2028, mainly driven by larger turbines, supply chain maturation, and continuous efforts to reduce costs. 

Beyond 2028, the company edges close to the steady-state. To align with our previous assumption regarding 

stabilizing revenues from government grants, the CAPEX cost per MW will be held stable at DKKm 14,5 up until 

the terminal period. 

To budget the total CAPEX related to offshore wind, the estimates on CAPEX per MW will be combined with our 

previous forecasts on Ørsted’s  W increase in offshore capacity (appendix 18). However, it is important to 

remember that offshore windfarms are not finite constructions. At some point, Ørsted’s wind turbines will reach 

the end of their operational life, implying that they will have to be replaced to continue generating revenues. 

The average lifetime of a modern offshore windfarm is around 26 years according to GWEC (2020). The main 

part of Ørsted’s wind farms portfolio is still relatively young and we have therefore excluded costs related to 
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retention during most parts of our budgeting period (Ørsted, 2021d). However, several wind farms will edge 

towards maturity towards the end of our budgeting period, and it is crucial that retention is considered in the 

terminal period. Followingly, a retention rate of 
1

𝑊𝑖𝑛𝑑𝑓𝑎𝑟𝑚 𝑙𝑖𝑓𝑒𝑡𝑖𝑚𝑒
=

1

26
= 3,8% will be included in our CAPEX 

estimations from 2030. This means that in addition to the CAPEX costs related to expansion of total MW capacity, 

Ørsted is assumed to replace 3,8% of the MW capacity they had at the beginning of the year. Followingly, we get 

that from 2030, the offshore CAPEX is calculated as: 

𝐶𝐴𝑃𝐸𝑋𝑂𝑓𝑓𝑠𝑜𝑟𝑒 = 𝐶𝐴𝑃𝐸𝑋𝑝𝑒𝑟𝑀𝑊 ⋅ (𝑀𝑊𝑖𝑛𝑐𝑟𝑒𝑎𝑠𝑒 𝑖𝑛 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 + 3,8% ⋅ 𝑀𝑊𝑇𝑜𝑡𝑎𝑙 𝑐𝑎𝑝𝑎𝑐𝑡𝑦 𝑝𝑟𝑖𝑚𝑜) 

Finally, Ørsted has expressed that around 85% of total CAPEX will be spent on offshore wind (Ørsted, 2018). 

Hence, the company’s total CAPEX we finally be budgeted as: 

𝐶𝐴𝑃𝐸𝑋𝑡𝑜𝑡𝑎𝑙 =
𝐶𝐴𝑃𝐸𝑋𝑂𝑓𝑓𝑠ℎ𝑜𝑟𝑒

0,85
  

 

 

7.7.5 Depreciation, Invested capital and NWC 
Depreciation has been stable as a percentage of Property, Plant and Equipment (PPE), and it will be budgeted 

in line with the 8% displayed in 2020. For this purpose, PPE primo year t is estimated in appendix 18 as:   

𝑃𝑃𝐸𝑡,𝑝𝑟𝑖𝑚𝑜 = 𝑃𝑃𝐸𝑡−1 + 𝐶𝐴𝑃𝐸𝑋𝑡 − 𝐷𝑒𝑝𝑟𝑒𝑐𝑖𝑎𝑡𝑖𝑜𝑛𝑡−1. 

Thus, our budgeted depreciation will take an increasing asset base into account. This approach is preferred over 

an estimation based on the relationship with revenue as depreciation should only increase following a capital 

Figure 44. Source: Own creation. 
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expenditure (Damodaran, 2012). Further, Ørsted’s  et Working Capital ( WC) has decreased in recent years due 

to divestments within Markets & Bioenergy. However, NWC is closely tied with the level of activity and should 

grow over the coming years as the offshore and onshore business expands. NWC as a percentage of revenue was 

at 8,7% in 2020. The recent percentage estimate is seen as most representative for the future, and it is therefore 

held constant throughout the budget period. 

By forecasting on the invested capital, a foundation is established for determining Ørsted’s balance sheet. As a 

result of substantial expansion in renewable capacity over the coming decade, the invested capital will also 

increase. The invested capital will be calculated for each year as the primo invested capital plus reinvestments. 

Hence, we get that: 

𝐼𝑛𝑣𝑒𝑠𝑡𝑒𝑑 𝐶𝑎𝑝𝑖𝑡𝑎𝑙𝑡 = 𝐼𝑛𝑣𝑒𝑠𝑡𝑒𝑑 𝐶𝑎𝑝𝑖𝑡𝑎𝑙𝑡−1 + 𝑅𝑒𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑡. 

Further, reinvestments will be calculated as: 

𝑅𝑒𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑡 = 𝐶𝐴𝑃𝐸𝑋𝑡 + Δ𝑁𝑊𝐶𝑡 − 𝐷𝑒𝑝𝑟𝑒𝑐𝑖𝑎𝑡𝑖𝑜𝑛𝑡. 

The estimated invested capital can be observed to nearly double between 2020 and 2027, illustrating the large 

expansion in Ørsted’s underlying asset base. In 2028 and 2029, CAPEX will be low due to our forecasted decrease 

in the offshore capacity buildout, which in combination with high depreciation causes a marginal reduction in 

the invested capital. However, our CAPEX estimates are assumed to reach normalized levels in 2030 as the 

retention of windfarms starts to be incorporated in our estimates. From this point, invested capital can be 

observed to grow in line with activity. The invested capital is displayed in figure 45 below, together with both 

NWC and depreciation as a percentage of revenue. 

 

 

 

 

 

Figure 45. Source: Own creation. 

 



 

102 
 

7.7.6 Tax rate, interest expenses and dividends 
Tax expenses will be calculated based on the Danish company tax rate, expected to stay at 22% for the whole 

budgeting period. One could argue that using the Danish rate could be misleading due to Ørsted’s multinational 

presence. However, we do not see this as a problem due to the Danish tax rate being fairly similar to Ørsted’s 

other markets. The average corporate tax rate is 21,7% for European OECD countries whereas, 21% in the US 

(Tax foundation, 2021). Further, we will apply the after-tax cost of debt to calculate the effective interest 

expense. The after-tax cost of debt was previously found to be 2,57%. Hence the effective interest expense in 

each year will be calculated as: 

𝐴𝑓𝑡𝑒𝑟 𝑡𝑎𝑥 𝑖𝑛𝑡𝑒𝑟𝑒𝑠𝑡 𝑒𝑥𝑝𝑒𝑛𝑠𝑒𝑡 = 2,57% ⋅ 𝑁𝐼𝐵𝐿𝑡−1. 

When the interest expense is determined, net income can be calculated by subtracting the after-tax interest 

expense from NOPAT. Further, Ørsted has shown determination to reward its shareholders with dividends, but 

the company has no fixed dividend payout policy. Hence, we assume that dividends as a percentage of net 

income will remain stable at the 31% displayed in 2020. 

7.7.7 Pro forma balance sheet 
Determining the pro forma balance sheet is important to get a view of how Ørsted will be able to finance its large 

investments over the coming decade. For this purpose, the balance sheet will be determined on an aggregated 

level where: 

𝐼𝑛𝑣𝑒𝑠𝑡𝑒𝑑 𝑐𝑎𝑝𝑖𝑡𝑎𝑙𝑡 =  𝐸𝑞𝑢𝑖𝑡𝑦𝑡 + 𝑁𝐼𝐵𝐿𝑡. 

The invested capital was forecasted above, whereas the equity in each year will be calculated as: 

𝐸𝑞𝑢𝑖𝑡𝑦𝑡 = 𝐸𝑞𝑢𝑖𝑡𝑦𝑡−1 + 𝑁𝑒𝑡 𝑖𝑛𝑐𝑜𝑚𝑒𝑡 − 𝑑𝑖𝑣𝑖𝑑𝑒𝑛𝑑𝑠𝑡. 

Finally, the size of 𝑁𝐼𝐵𝐿𝑡 will be used as a plug to ensure balance in our pro forma statements. Through this 

approach, NIBL is assumed to increase over the next few years, a consequence of Ørsted investing heavily in new 

capacity. NIBL has already started to increase over the past years, with Ørsted issuing green bonds as part of its 

financing strategy (Ørsted, 2021a). A somewhat increasing debt level has also been considered when estimating 

WACC, as we have argued for a long-term solvency ratio moving closer to the peer average. 

 

 



 

103 
 

7.7.8 Terminal period 
Ørsted will have arrived at the terminal period in 20 1, where it is assumed that the company’s FCFF will grow 

at a constant rate in all future years. From a theoretical standpoint, the selected growth rate should not exceed 

the increase in GDP as this would imply that Ørsted ultimately would comprise the entire economy (Koller et al., 

2015). From a more practical viewpoint, the growth rate should be in the higher part of the possible range due 

to renewables replacing other energy sources over the long run. The future of offshore wind appears bright, and 

we argue that a growth rate equivalent to global GDP will be appropriate as Ørsted operates in a variety of 

markets. Hence, we will apply a growth equivalent to forecasts from OECD (2021b) who estimates a 2,5% yearly 

increase in the world GDP between 2020-2060. 

7.7.9 Budgeting results 
Adding together all the forecasted items result in the final pro forma statements displayed in figure 46 below. 

 
Figure 46. Source: Own creation. 
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For the first five years, the budgeting period is characterized by a substantial increase in both revenue and 

EBITDA, especially in 2021 due to the sale of Greater Changhua 1 and Borssele 1&2. However, revenue is 

expected to go through a few years of slightly negative development from 2026. Partially, this is because revenue 

from government grants is expected to drop. Even more crucially, revenue from construction agreements for 

partners will drop significantly as the growth in offshore capacity declines. 

The EBITDA margin displays relative stability throughout the period and builds on our conservative forecasts on 

the expansion of capacity, underlining that Ørsted will be committed to protecting shareholder value when 

bidding against oil majors at auctions. Still, only looking at the overall EBITDA margin is not telling the whole 

story. Due to trailing subsidies, the EBITDA margin will decline quite drastically when excluding construction 

agreements for partners. However, revenue from construction agreements develops to make up a significantly 

smaller portion of total revenue in the years succeeding 2025, and as this revenue has lower margins than energy 

production, overall EBITDA margin increases. Towards the end of the budgeting period, the growth in offshore 

capacity is assumed to stabilize, steadying both margins and revenue growth. Further, retention of windfarms is 

being incorporated into CAPEX from 2030, thereby normalizing profitability and supporting convergence towards 

the steady-state.  

 

7.8 Valuation of Ørsted 
In this part of the thesis, we build upon the budgeting section to determine the intrinsic value of Ørsted. Due to 

our research topic and the market-dependence of relative models, we will mainly emphasize an absolute 

valuation method. However, the outcome of this approach is impacted by subjective assumptions about future 

events. Sensitivity analysis on selected parameters will therefore be included, in addition to a bull and bear 

scenario for the estimated share price. 

7.8.1 DCF Valuation 
The Discounted Cash Flow (DCF) model estimates the fundamental value through a present value calculation of 

the budgeted cash flows and the terminal value (Petersen et al., 2017). The model has a reputation for being 

flexible and convenient as it allows for testing the underlying assumptions. However, the model also has some 

drawbacks as it assumes a constant capital structure and is sensitive to changes in growth rates and WACC 

(Rosenbaum and Pearl, 2009). Our valuation applies the Enterprise Value (EV) approach where value is only 

affected by Free Cash Flow to the Firm (FCFF) and WACC (Petersen et al., 2017, p. 304). The FCFF will be calculated 
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by adding depreciation and amortization to the net operating profit after tax in addition to subtracting capital 

expenditures and changes in net working capital (Rosenbaum & Pearl, 2009). Thus, FCFF can be expressed as: 

𝐹𝐶𝐹𝐹 = 𝑁𝑂𝑃𝐴𝑇 + 𝐷𝑒𝑝𝑟𝑒𝑐𝑖𝑎𝑡𝑖𝑜𝑛 & 𝐴𝑚𝑜𝑟𝑡𝑖𝑧𝑎𝑡𝑖𝑜𝑛 − 𝐶𝐴𝑃𝐸𝑋 − ∆𝑁𝑊𝐶 

Based on the budgeted FCFF, enterprise value will be determined through a two-stage DCF model (Petersen et 

al., 2017, p. 305). 

𝐸𝑉0 = ∑
𝐹𝐶𝐹𝐹𝑡

(1 + 𝑊𝐴𝐶𝐶)𝑡
+

𝐹𝐶𝐹𝐹𝑡+1

(1 + 𝑊𝐴𝐶𝐶)𝑡+1
+ ⋯ +

𝐹𝐶𝐹𝐹𝑛+1

𝑊𝐴𝐶𝐶 − 𝑔
⋅

1

(1 + 𝑊𝐴𝐶𝐶)𝑛

𝑛

𝑡=1

 

In the formula above, we will apply the previously disclosed WACC at 4,56% and a constant growth rate in the 

terminal period of 2,5% in line with section 7.7.8. Further, we determine the implied equity value by subtracting 

NIBL and minority interests from EV (Petersen et al., 2017). The equity value is initially calculated per 31.12.2020, 

but as we would like to compare with the market price two weeks after the annual report was released, we 

adjust the value to 18.02.2021: 

𝐸𝑞𝑢𝑖𝑡𝑦 𝑉𝑎𝑙𝑢𝑒18.02.2021 = 𝐸𝑞𝑢𝑖𝑡𝑦 𝑣𝑎𝑙𝑢𝑒31.12.2020 ⋅ (1 + 𝑟𝑒)
𝑛

365 

The concluding results from our DCF model is illustrated below. 

 
Figure 47. Source: Own creation. 
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Our DCF model estimates an enterprise value of DKKm 362.253 and an implied share price of DKK 789 per 

18.02.2021. This suggests that the stock was trading with a 21% downside per 18.02.21. However, the model is 

no better than its underlying assumptions, and it is possible that naive expectations in the budgeting section 

could result in erroneous results. It seems crucial to mention that as much as 91,3% of the enterprise value 

originates from the terminal period, making the outcome more sensitive to changes in the terminal growth rate 

and WACC. A potential remedy could be an extension of the budgeting period, but this would have had to rely 

on nebulous assumptions. We therefore restrict the budget period to 11 years but investigate the potential 

impact of changes in the underlying assumptions through a bull and bear scenario in addition to sensitivity 

analysis. 

7.8.2 Bull and Bear scenario 
Bull scenario 

The bull scenario presents an optimistic view on the valuation where oil and gas majors pursue a more 

conservative bidding strategy at offshore wind auctions, ultimately contributing to higher subsidies for all players 

within the industry. Further, Ørsted will use their international experience to move into emerging markets where 

the intensity of competition is smaller. The company will successfully use its experience and know-how to select 

projects with good margins, which in combination with the above reasoning is assumed to improve the EBITDA 

margin by 2% in the terminal period. Further, the bull scenario assumes that offshore wind will increase its 

competitiveness against other renewables in the long run and make up a larger share of the global energy 

composition. Hence, another 0,25% is added to the perpetual growth rate. When combined, the realization of 

the above-mentioned scenarios would add a 29% upside to our base case price, equivalent to DKK 1.018 per 

share. 

Bear scenario 

The bear case takes a pessimistic stance where oil companies like Equinor continue to bid lowest at auctions to 

become the dominant players within offshore wind. Ørsted’s competitive advantages are nearly completely 

eroded over the budget period, and the company must accept lower margins to continue their offshore capacity 

expansion. Followingly, the bear case EBITDA margin is reduced by 2% in the terminal year. Further, a large 

portion of the offshore wind market will consist of floating technology, a segment where Ørsted has dropped 

behind several competitors. Hence, the long-term growth will be lower, and the terminal growth rate is reduced 

to 2,25%. When we adjust for the scenarios mentioned above, our model suggests a share price of DKK 606, 
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equivalent to a potential 23% downside from our base case estimate. In figure 48 below, the bull, base, and bear 

scenarios’ sensitivity to changes in the EBITDA margin and growth rate is displayed. 

  

7.8.2 Sensitivity analysis 
As parameters in our DCF model are based on assumptions regarding future development, the result of the 

valuation is exposed to uncertainty. This section will present how sensitive our model is to changes in critical 

assumptions, and we will primarily put emphasis on the terminal growth rate and WACC. Additionally, light can 

be shed on the valuation’s robustness when exposed to changes in central items in the pro forma income 

statement. 

 

The sensitivity table above shows that an increase in WACC by 25 basis points would reduce the suggested share 

price by DKK 104, whereas an equivalent increase in the terminal growth rate would add DKK 109. Thus, the 

model is observed to be highly sensitivity to changes in WACC and growth rate, much due to a significant portion 

Figure 48. Source: Own creation. 

Figure 49. Source: Own creation. 
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of the calculated value deriving from the terminal period. Further, figure 50 illustrates the sensitivity with respect 

to changes in parameters used to determine offshore government grants and CAPEX in the terminal year.  For 

example, it can be observed that a DKKm 0,25 increase in the CAPEX per MW estimate would reduce the share 

price with DKK 26. Further, a 1 percentage point increase in the estimate for government grants would add DKK 

27 to the final outcome. As a result of our model’s sensitivity to underlying assumptions, we stress that the 

suggested share price must be seen more as an indication of intrinsic value rather than an exact estimate. 

 

 

7.8.3 Relative valuation 
Relative valuation is another frequently applied method for determining the value of a company. The technique 

is based upon the pricing of comparable companies, and it is popular due to being simple to understand and 

communicate (Liu, Nissim & Thomas, 2002, p. 136). One of the drawbacks with multiples is that they are not 

independent of the market, meaning that relative valuations are likely to be too high during abnormal market 

deviations such as bubbles. Followingly, relative valuation cannot be used to evaluate a potential discrepancy 

between fundamental value and market prices. However, as the scope of our thesis only allows for fundamental 

valuation of one company, it is relevant to investigate how Ørsted is priced in relation to its closest peers. If 

Ørsted trades at a significant premium, the divergence we found between our DCF estimate and the market price 

could be more likely to root from factors related to the specific company rather than the green energy sector in 

general. 

 

Figure 50. Source: Own creation. 
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An overview of the benefits and downsides to different multiples is presented in appendix 19, and we have 

decided to focus on EV/EBITDA, EV/Sales due to them not being impacted by capital structure. Further, 

price/earnings are included due to it being easy to interpret intuitively. In addition to using multiples based on 

performance in 2020, we have included forward-looking multiples for 2021 based on Bloomberg consensus 

estimates. The rationale behind this approach is derived from empirical studies showing that multiples based on 

forward-looking estimates often yield more correct results than previous performance (Petersen et al., 2017). 

However, the peers used for a relative valuation should preferably share Ørsted’s business model, accounting 

policies, industry, geography, and capital structure (Petersen et al., 2017). As discussed in section 7.6.2, no 

company would meet all criteria, ultimately reducing the validity of the relative approach. 

 

 

 

 

 

 

Figure 51 above shows the multiples of Ørsted and eight other utility companies active within renewables, based 

on Bloomberg estimates. As the selected companies have substantially diverging business models, the multiples 

vary drastically. RWE, EON, and ENEL are all utility companies with significant portions of their operations related 

to oil and gas. Therefore, their multiples are generally lower than the companies most active within green energy. 

Further, Eolus Vind & ABO Wind are significantly smaller than Ørsted in terms of scale and market cap. Based on 

the dissimilarities between Ørsted and the above-mentioned companies, we have excluded them for our further 

analysis. On the other hand, the peers identified in section 7.6.2, Iberdrola and EDPR, in addition to Brookfield 

Renewable Partners, have relatively similar same risk profiles and prospects as Ørsted. Thus, we will proceed 

with the three identified peers as they show prominent similarities with Ørsted. Nonetheless, based on the small 

sample size and the companies’ diverging prospects, we stress that one must exercise caution in the 

interpretation of the results. An overview of our analysis is illustrated below, while the calculations are offered 

in appendix 20. 

Figure 51. Source: Own creation; Bloomberg. 
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The use of different multiples yields significant variations in the implied share price of Ørsted. As highlighted 

above, the share price calculated by the harmonic mean gives a result with smaller deviations than both the 

average and median. Further, Baker & Ruback (1999) claim that the harmonic mean generates more accurate 

results than other mean variations as it is not significantly affected by fluctuations in the sample. We will 

therefore emphasize the estimates provided by using the harmonic mean. Further, the calculated share prices 

based on P/E ratios deviate significantly due to Brookfield having abnormal P/E ratios. Therefore, the share price 

based on P/E ratios is ultimately excluded from the final multiple valuation range. 

 

Considering both trailing-, and forward-looking multiples, the analysis implies a share price of DKK 778, or in the 

interval DKK 653 – 888. Hence, the initial result of the relative valuation shows similar results to our fundamental 

approach. However, it is essential to underline that an evident weakness of the multiple analysis is the low 

number of peers, making the analysis exposed to company-specific factors. This is especially harmful for the 

validity of the analysis as the comparability of the utilized peers is questionable. Still, increasing the number of 

companies would enhance the apparent differences between the selected companies. In sum, the relative 

valuation implies that Ørsted trades at a premium to peers, thereby questioning whether the DCF’s suggested 

discrepancy between intrinsic value and market price could root from general mispricing in the industry. Still, we 

conclude that limited weight can be put on this result due to the unavoidable limitations caused by a lack of truly 

comparable companies. 

Figure 52. Source: Own creation; Bloomberg. 

Figure 53. Source: Own creation. 
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7.9 Valuation results 
Our base case valuation suggested an intrinsic value of DKK 789 per share. Due to the problems with the limited 

comparability of Ørsted’s peers and the relative approach being market-dependent, we will mainly emphasize 

the fundamental valuation. The figure below illustrates the various share prices estimated through different 

scenarios in the fundamental valuation, in addition to the relative valuation’s average estimate and the actual 

market price per 18.02.21. Again, the degree of variation in the estimates underlines our model’s sensitivity to 

key inputs. However, apart from the bull scenario, all the derived estimates share a common ground in being 

below the actual market price. Followingly, we argue that the case study valuation builds upon the initial analysis 

on the green energy sector, suggesting that recent growth expectations might be too optimistic. 

 

 

 

 

 

Figure 54. Source: Own creation. 
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8. Discussion 
In previous parts of the thesis, we have performed analyses and introduced the results to establish a foundation 

for answering our research question. As explained in the introduction, our research motivation was triggered by 

speculations of a potential green energy bubble in the media. Financial analysts have begun to draw parallels to 

the dot-com bubble of the ’90s, a period where irrational exuberance led to astronomic valuations for internet 

companies. Literature on the dot-com period and previous bubbles were central behind developing a framework 

applied to answer the main research question of our dissertation: 

“Does the development within Scandinavian renewable energy stocks reveal indications of a bubble?” 

Our developed framework was confined to investigating a set of carefully selected propositions based on the 

reviewed literature. As presented in chapter 6, assessing the combined results of all investigated propositions 

suggested that the recent media speculation has not been entirely unfounded. The development in the financial 

metrics suggested that valuations of green energy companies might incorporate excessive growth expectations, 

further supported by a heating IPO environment for the sector. Still, despite the recent surge, financial metrics 

remain considerably lower than the peak of the dot-com bubble, providing somewhat mixed results. This might 

imply that if a bubble is present, it would still be in its early stages, restricting the potential consequences of an 

immediate burst. Further, the expected benefits from the political support and the green transition should bring 

along considerable growth opportunities, seemingly justifying higher financial metrics than for stocks in general. 

Still, whereas the underlying fundamental outlook for green companies did not alter significantly in 2020, both 

their stock prices and financial metrics surged. Hence, the sudden shift in valuations seems hard to explain. Our 

doubts about the rocketing valuations are also enhanced by the recent yield spreads that reveal negative investor 

sentiment for the Scandinavian economies. 

As disclosed in our review of behavioral finance, there are multiple human factors that may hinder rational 

decisions from investors. As green energy stocks started to outperform the market, a fear of missing out might 

have taken its hold, effectively driving demand up. Our research found a limited range of green investment 

opportunities available, and a mismatch between supply and demand could have contributed to pushing prices 

above intrinsic values.  t is also possible that the sector’s recent superior stock performance has triggered 

overconfidence among investors, leveraging demand in a vicious cycle. With our initial framework being 

somewhat restricted and not allowing for assessing fundamental values, a case study valuation was implemented 

to add to the understanding of the current situation. Thus, we arrived at our secondary main research question: 
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“Was Ørsted priced in line with intrinsic value as of 18.02.2021?” 

Our valuation suggested a share price of DKK 789 per 18.02.21, implying a potential downside of 21% when 

compared to trades in the market on the corresponding date. Although the implied downside is considerable, 

the relative size of the discrepancy is not equivalent to the level one would typically associate with a bubble. 

Commonly, a fall of 21% would be seen as a correction rather than a bubble burst. Hence, the initial results of 

our valuation suggest that claims of a full-grown bubble for green energy companies might be exaggerated. 

However, the outcome of the valuation aligns well with the findings from our aggregated sector analysis, which 

revealed indications of a potential bubble in its early stages. Further, Ørsted’s market price was relatively similar 

to the value derived from our bull scenario, adding to findings of a strong optimism related to the green energy 

sector. 

Despite our case study valuation being in line with expectations from the initial analysis on the sector level, it is 

essential to consider the DCF models’ sizable sensitivity to change in underlying variables. Large upfront 

investments are currently synonymous with renewables, and the positive impact they are expected to yield will 

only come to light when using a sufficiently long budget period. This causes extra uncertainty in our estimates, 

which we see as a weakness due to the increased reliance on subjectivity. Our sensitivity analysis showed that 

changes in assumptions related to the terminal period could alter the final outcome substantially. One of the 

most uncertain estimates was the future revenue from subsidies, which could change both up and down with a 

shift in the political environment. Essentially all companies within the green energy sector are dependent on 

governmental support, and some might argue that this leads to an extra risk exposure which should be 

considered. Further, if a potential green energy bubble bursts and harm the overall economy, the effect on the 

sector might become reinforced through a declining ability of governments to subsidize them. 

As illustrated in the analysis of Ørsted’s external environment, competition is intensifying within renewables, 

implying that not every company will succeed. Just as in the case of the dot-com bubble, there should be 

companies like Amazon and Microsoft capitalizing on the apparent growth opportunities and creating 

tremendous value for its shareholders in the future. However, the years succeeding the dot-com period revealed 

that far from every company was a Microsoft, with many of the once sought-after businesses filing for 

bankruptcy. Hence, although the future is likely to be green, investors should carefully examine each renewable 

energy company before investing, reflecting on whether current expectations appear to be aligned with reality.  
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Among the existing renewable technologies reviewed in the thesis, any are yet to reveal potential to dominate 

the market. If all companies are priced according to expectations of them being the winners in the future, this 

would naturally imply an unsustainable valuation level in the green energy sector. This line of argumentation is 

also reflected in our valuation, where the final result is impacted by assuming that competitors will catch up with 

Ørsted over the long term. However, if our beliefs are wrong and Ørsted is able to sustain most of their 

competitive advantages, this would certainly defend a higher share price. However, with reference to the VRIO 

analysis, our thesis argues that such a scenario does not seem very likely. 

Investors are likely to display heterogeneous beliefs when valuations rely on uncertain predictions of distant cash 

flows. This characteristic was surely evident during the dot-com period, and when the discrepancy between 

valuations is large, prices often adjust towards the more optimistic estimates, increasing the feasibility of a 

potential bubble formation (Miller, 1977). This might explain why our results have suggested that current price 

levels appear somewhat overly hopeful. And if the heated atmosphere among investors displayed in 2020 

continues to develop, the gap between intrinsic values and stock prices might eventually result in a bubble 

equivalent to the scale of the dot-com. However, the elements investigated in our thesis have primarily 

suggested indications of something which could resemble the beginning of such an event. Ultimately, it remains 

impossible to predict whether prices will continue to elevate, stabilize, or drop. Thus, we argue that investors 

should follow the continued developments with care. 

Our thesis has not aimed at investigating the potential sources for a bubble burst, but some of our findings have 

made it an interesting topic for discussion. For example, our analysis made it evident that a sudden increase in 

interest rates could punch the air out of highly-priced stocks. The sustained period of low interest was found as 

an essential contributor to driving the stock markets up. If the actions being taken by regulators to mitigate 

against COVID-19 lead to an overheated economy, central banks might feel the urge to cool things down by 

increasing policy rates. Naturally, such a scenario would impact growth stocks by inflating their financial costs 

and exacerbating the theoretical value of future cash flows. Further, we found a spike in IPO activity from 

renewable energy companies in 2020. If the current market environment continues to attract green players to 

the stock markets, an increasing number of investment opportunities may be sufficient to calm down the heated 

atmosphere which appears to surround the sector. 

From a different angle than above, there is no ruling out that the recent situation develops into euphoria with 

fund managers facing increasing requirements of including ESG-stocks in their portfolios, ultimately levitating 

prices by pushing up demand for a restricted range of stocks. As emphasized in chapter 2, the markets are 
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heading towards the model of sustainable finance, and investors demand more than just a financial return. 

Simultaneously, the stock markets are becoming more popular among the broader population, which might 

cause irrational behavior to accelerate. The potential impact of private investors was recently exemplified by the 

recent GameStop short-squeeze, which saw the stock price explode without any novelties reported from the 

underlying company. Additionally, as discussed in the literature review, rational investors could also benefit from 

choosing to ride the bubble for a while, ultimately enhancing potential mispricing. 

Further, it is interesting to reflect on the impact a bubble might have on the companies like Ørsted. For the 

moment, fossil-based energy is still widely used due to it being inexpensive and less demanding of upfront 

investments. Yet, if green energy companies have access to cheaper financing, it might give them a competitive 

advantage that could accelerate the green transition, effectively enhancing the sector’s prospects. Further, a 

favorable financing environment could help businesses realize crucial innovation to the benefit of society, 

despite many of the new and innovative companies ultimately forfeiting in the end. However, from the 

perspective of a company like Ørsted, cheap financing would not necessarily be all positive. In relation to our 

analysis of Porter’s five forces, we saw that large financial requirements are an important entry barrier in the 

renewable industry. If capital is easily accessible, the threat of new entrants may become substantial, eventually 

harming the profitability in the industry. Hence, the heated atmosphere among investors could ultimately prove 

to be a two-edged sword for existing green energy companies. 

Pulling all threads together in relation to our research topic, it seems apparent that the current price levels for 

green energy companies are high. Still, the general outlook for green energy is undoubtedly promising. In light 

of our research, we believe it is far too soon to insinuate that investors should exclude all green energy 

companies from their portfolios. Instead, we urge investors to conduct a thorough fundamental analysis before 

any investment decision is made, thereby preventing investments in companies where the current valuation 

level suggests that expectations have surpassed reality. Still, if the green energy sector continues to facilitate 

elevating valuations, investors should be aware of the risk that this development could be driven by irrational 

exuberance. 
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9. Limitations and further research 
Throughout the thesis, we have conducted various analyses to detect a bubble within the Scandinavian 

renewable energy sector. However, as to answer whether a bubble is present is more complex than a yes-, or no 

answer, many of the analyses have positioned themselves against the term "indications of a bubble". To what 

extent these indications are reasonable and can explain a bubble is difficult to answer before a potential burst. 

Further, with regards to the selection of analyzed factors, we have based this on academic literature. 

Nonetheless, the literature suggests various factors for detecting bubbles, and subjective assessments have been 

necessary to select a logical and manageable research design. Still, by including additional factors such as the 

role of corporate lending or surveys on investor behavior, our analysis could provide a more comprehensive base 

for disclosing bubble indications. 

Regarding data selection, we would further highlight the limited sample size as a cause for restricting the 

robustness and reliability of the analysis. The renewable energy sector is still reasonably young, and the number 

of pure-play renewable energy companies in Scandinavia has proven to be limited. The sample size has 

particularly affected the analyses on value relevance and IPOs. As these analyses are based on limited 

observations, outliers and errors in the data sampling represent a threat to our findings' legitimacy. One might 

argue that our analysis is too early, and research conducted in the future should be able to provide more 

generalizable results. Further, as all companies related to improving the environment have been subject to 

bubble speculations, an investigation of all companies associated with the green transition, not only renewable 

energy companies, could increase the sample size, possibly increasing the reliability of the thesis. 

We have been constrained to primarily analyzing developments in Scandinavia. As such, the geographical 

delimitation might not be telling the full story as economic globalization has increased the interdependence 

between financial markets. Scandinavian equities are undoubtedly affected by the development within other 

economies. For instance, the level of interest rates of the world’s largest economy, the US, often has great impact 

on markets outside America. Thus, putting more weight on macro factors outside Scandinavia could enhance the 

generalizability and validity our thesis. 

By conducting the case study on Ørsted, we tested whether mispricing of the company could support the bubble 

indications unveiled in the sector analysis. For this purpose, we conducted a DCF valuation based on each 

business segment. Another approach could have been to examine each project in Ørsted's project portfolio. By 

valuing each project in a sum-of-the-parts valuation, individual WACCs for each project could be calculated. As 



 

117 
 

apparent in the sensitivity analysis, the estimated value of Ørsted is susceptible to changes in the WACC, so a 

valuation of each project could give a more accurate share price. However, quantifying the risk associated with 

each project would be complicated, and getting our hands on the necessary information could prove difficult. 

Furthermore, one could question to which extent determining a high market price of Ørsted is generalizable to 

the green energy sector. Under normal circumstances, a fundamental valuation of one individual company would 

not be sufficient to reflect the pricing of the overall industry. However, as a bubble would imply that companies 

within the sector are trading significantly above intrinsic values, we argue that a case study valuation is still of 

considerable relevance to the research topic. To compare the price of Ørsted with the sector, we conducted a 

relative valuation. However, the problem of limited comparability with peers affects the results, potentially 

yielding biased results. This is also a problem for comparisons with peers in the analysis on profitability and 

liquidity risk. 

Despite the limitations mentioned above, the thesis’ results could be the root of a wide range of future research. 

Amongst others, researchers can apply the proposed framework when assessing initial speculations of other 

potential bubbles in the stock markets. For example, it could be applied to the renewable energy sector in other 

markets like the US for cross-continental comparison. Certainly, applying the framework to a larger market could 

mitigate against concerns regarding the limited number of observations. Another direction for future research is 

to expand the framework with additional factors believed to have an explanatory or predictive power on bubbles. 

Adding relevant factors would increase the framework’s comprehensiveness, thereby enhancing the validity of 

its final result. Lastly, as this thesis has examined the existence of a renewable energy bubble, another interesting 

direction for future research is to investigate what factors could potentially offset a bubble burst. As the burst of 

a bubble can be devastating for both businesses and individuals, identifying such factors could be of great value 

to the underlying economies. 
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10. Conclusion 
The objective of our thesis was to study the pricing of green energy companies in Scandinavia. The approach 

taken was investigating indications of a potential bubble in addition to performing a fundamental valuation of 

Ørsted AS. 

To be able to disclose bubble indications, a framework containing a set of five propositions based on literature 

from previous bubbles was developed and analyzed. The initial investigation of financial metrics revealed a 

significant shift in valuations relative to current performance, with both the P/E, M/B, and P/S ratios of green 

energy companies rocketing since 2019. The development in 2020 was especially worrisome, but the metrics are 

nonetheless some way off the levels seen in the peak of previous bubbles. Thus, we argued that if a potential 

bubble is present, it is still likely to be in its early stages. A potential bubble taking place was also supported by 

analyzing IPOs, where we recognized a shift towards a more growth-focused environment characterized by a 

deteriorating quality of companies going public. Further, the average first-day returns for green energy 

companies were found to be abnormally high in 2020, adding to the plausibility of overoptimism and perhaps 

even irrationality being attached to the sector. 

A declining ability of fundamental accounting information to explain market prices was observed in our analysis 

on value relevance, although this development could not be recognized due to the limited number of 

observations available. Simultaneously, the limited range of green energy companies illustrated how investors 

wanting to get in on the sector are restricted to chasing the same stocks. Further, we observed that the low level 

of interest rates could have served as fuel to a potential bubble by allocating more funds towards equities, in 

addition to providing cheap debt for companies and investors. Finally, the assessment of yield spreads disclosed 

negative investor sentiment and expectations of a period of lower growth in the Scandinavian economies. Such 

anticipations are in sharp contrast to the elevating valuations of green energy companies, effectively enhancing 

concerns about the vast growth expectations that appear incorporated into recent valuations. 

When conducting the case study valuation of Ørsted, the strategic analysis revealed that despite a solid projected 

growth for global renewable capacity, the competitive landscape is intensifying with an increasing presence of 

oil and gas majors. This development was also reflected in the profitability analysis, which showed that Ørsted’s 

ROE has moved from being significantly above peers to displaying a level more in line with the industry. Our VRIO 

analysis revealed that it should be hard for Ørsted to maintain their competitive advantages, and the base case 

DCF scenario suggested a share price of 789 DKK per 18.02.21. This implies a downside of 21% compared to 
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trades in the market on the corresponding day. On the contrary, our bull scenario estimated a share price much 

closer to the actual market price, adding to suspicions that a strong optimism from investors could be reflected 

in recent valuations related to the green energy sector. 

Considering all elements discussed in our thesis, we argue that the recent development in the Scandinavian green 

energy sector resembles indications of a potential run-up to a bubble. Looking ahead, if investors converge 

towards more irrational behavior, as they might have done during the last two years, it is not unthinkable that 

an event comparable to the dot-com bubble could take place. However, as expressed in our discussion, it is still 

too soon to insinuate that investors should exclude all green energy companies from their portfolios. Instead, 

we argue that investments related to the sector should be preceded by a thorough fundamental analysis, thereby 

enabling an assessment of whether the market’s expectations appear realistic. 
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Sector analysis 

Appendix 1: Companies included in NSD Green stock Index 

 

Company Country Stock exchange

Ørsted Denmark Nasdaq Copenhagen

Vestas Wind systems Denmark Nasdaq Copenhagen

NEL Norway Euronext Oslo Børs

Scatec Norway Euronext Oslo Børs

Aker Offshore Wind Norway Euronext Growth Oslo

Cloudberry Clean Energy Norway Euronext Growth Oslo

Everfuel Norway Euronext Growth Oslo

Hexagon Purus Norway Euronext Growth Oslo

Hydrogenpro Norway Euronext Growth Oslo

MPC Energy Solutions Norway Euronext Growth Oslo

Ocean Sun Norway Euronext Growth Oslo

TECO 2030 Norway Euronext Growth Oslo

Zaptec Norway Euronext Growth Oslo

Cadeler Norway Euronext Oslo Børs

Hexagon Composites Norway Euronext Oslo Børs

Magnora Norway Euronext Oslo Børs

Rec Silicon Norway Euronext Oslo Børs

Quantafuel Norway Euronext Growth Oslo

Eolus Vind Sweden Nasdaq Stockholm

Arise Sweden Nasdaq Stockholm

Etrion Sweden Nasdaq Stockholm

Climeon Sweden First North Growth Market Sweden

Ecoclime group Sweden First North Growth Market Sweden

Midsummer Sweden First North Growth Market Sweden

SaltX technology Sweden First North Growth Market Sweden

Swedish stirling Sweden First North Growth Market Sweden

Azelio Sweden First North Growth Market Sweden

Cortus Energy Sweden First North Growth Market Sweden

EWPG Holding Sweden First North Growth Market Sweden

Minesto Sweden First North Growth Market Sweden

PowerCell Sweden Sweden First North Growth Market Sweden

Saxlund Group Sweden First North Growth Market Sweden

Slitevind Sweden First North Growth Market Sweden

Soltech Sweden First North Growth Market Sweden

SeaTwirl Sweden First North Growth Market Sweden



 

137 
 

Appendix 2: Companies included in the Value relevance model data sample 

 

Company Country Included since

Ørsted Denmark 2017

Vestas Wind systems Denmark 2016

NEL Norway 2016

Scatec Norway 2016

Magnora Norway 2019

Hexagon Composites Norway 2016

Cloudberry Clean Energy Norway 2020

Hexagon Purus Norway 2020

Ocean Sun Norway 2020

TECO 2030 Norway 2020

Cadeler Norway 2020

REC Silicon Norway 2016

Quantafuel Norway 2020

Eolus Vind Sweden 2016

Arise Sweden 2016

Climeon Sweden 2018

Ecoclime group Sweden 2016

Midsummer Sweden 2019

SaltX technology Sweden 2016

Swedish stirling Sweden 2017

Azelio Sweden 2019

Cortus Energy Sweden 2016

EWPG Holding Sweden 2019

Minesto Sweden 2016

PowerCell Sweden AB Sweden 2016

Slitevind Sweden 2019

SolTech Energy Sweden Sweden 2016

SeaTwirl Sweden 2016

Saxlund Group Sweden 2016

Etrion Sweden 2016

Savosolar Finland 2017

Fortum Finland 2016

Taaleri Energia Finland 2016

ABO Wind Germany 2020

7c Solarparken Germany 2019

Energiekontor AG Germany 2018

SMA Solar Technology AG Germany 2016

RWE Germany 2016

Encavis Germany 2016

Singulus technologies Germany 2016

Envitec Biogas Germany 2016

Verbio Vereinigte Bioenergie Germany 2016

PNE AG Germany 2016

Cropenergies Germany 2016

Nordex SE Germany 2016

Albioma France 2016

Boostheat France 2019

Enertime France 2016

Engie France 2018

MCPHY Energy France 2016

Methanor France 2016

Neoen France 2018

Vergnet France 2016

Voltalia France 2016

Audax Renovables Spain 2016

Berkeley Energia Spain 2018

Endesa Spain 2016

Grenergy Renovables Spain 2018

Iberdrola Spain 2016

Naturgy Energy Spain 2016

Solaria Energia Y Medio Ambiente Spain 2016

Solarpack Spain 2018

Siemens Gamesa Spain 2016

Acciona Spain 2016

EDP Renovaveis Portugal 2016

Falck Renewables Italy 2016
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Appendix 3: Results and coefficient estimates from the value relevance model 
Significance is considered at the 5% level. Hence, all estimates are regarded as statistically significant if             

P-value <0,05. 

Annual regression output: 
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Appendix 4: Scandinavian policy interest rates and previous recessions 
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Case study valuation 

Appendix 5: Ørsted’s current geographical presence (MW in operation) 

 

 

 

Appendix 6: Green act impact on US tax credits 

 

Source: KMPG, 2021. 
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Appendix 7: Top 3 market shares, European offshore wind 2019 
 

 

Appendix 8.1: Analytical income statement – Ørsted 

 

DKK million 2016 2017 2018 2019 2020

Effective tax rate 14,08% 11,78% 16,84% 29,84% 10,25%

Operating income and expenses

Revenue 57 393          59 709         75 520         70 398         50 151         

Share of profit (loss) in associates and joint ventures 25                  (119)             (6)                  (20)               71                 

Cost of sales (37 622)        (40 694)       (54 018)       (42 836)       (25 784)       

Employee costs (3 088)           (3 197)          (3 126)          (3 952)          (4 283)          

Other external expenses (4 078)           (4 241)          (5 865)          (6 091)          (5 774)          

Other operating expenses (558)              (549)             (289)             (260)             (403)             

Other operating income (excl. Gain from divesment of assets) 1 374            523               1 189           1 781           1 603           

Reversal of recognised operating lease payment in profit (loss) for the year 868                885               936               

Operating profit (EBITDA) excluding gain from divestment of assets 14 314          12 317         14 341         19 020         15 581         

Gain from divestment of assets 3 356            11 142         15 086         -               1 017           

Operating profit (EBITDA) including gain from divestment of assets 17 670          23 459         29 427         19 020         16 598         

Depreciation, amortization and impairment (5 232)           (6 284)          (5 375)          (6 833)          (7 002)          

Depreciation on leased assets (236)              (138)             (348)             (599)             (586)             

EBIT 12 203          17 037         23 703         11 588         9 010           

Tax (tax shield) on EBIT 1 718            2 006           3 993           3 458           924               

NOPAT 10 485          15 031         19 711         8 130           8 086           

Financial income and expenses

Insurance compensation 137                

Share of profit (loss) in associates and joint ventures (8)                   (10)               1                   2                   7                   

Financial income 8 179            4 253           3 179           7 718           5 779           

Financial expenses (8 946)           (5 295)          (4 457)          (8 682)          (8 126)          

Interest on lease debt (194)              (234)             -               (171)             (177)             

Net financial income (before tax) (832)              (1 286)          (1 277)          (1 133)          (2 517)          

Tax (tax shield) on net financial income (117)              (151)             (215)             (338)             (258)             

Net financial income after tax (715)              (1 135)          (1 062)          (795)             (2 259)          

Profit before tax 11 371          15 751         22 426         10 455         6 493           

Tax expense 1 601            1 855           3 778           3 120           666               

Profit after tax (From continuing operations) 12 971          17 606         26 204         13 575         7 159           

Gain (loss) on divestment of enterprises (after tax) 1 074            (123)             106               (44)               9 721           

Income from discontinued operations (after tax) (2 532)           6 104           10                 (56)               (11)               

Profit after tax (from discontinued operations) (1 458)           5 981           116               (100)             9 710           

Total profit after tax 11 513          23 587         26 319         13 475         16 868         
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Appendix 8.2: Analytical balance sheet – Ørsted 

 

DKK million 2016 2017 2018 2019 2020

OPERATIONAL ASSETS

Non-current

Intangible assets 955               689                  777                  672                  639                  

Land and buildings 1 505            1 501              969                  5 177              5 574              

Production assets 53 708          60 603            66 310            76 682            86 184            

Fixtures and fittings, tools and equipment 438               413                  342                  652                  507                  

Property, plant and equipment under construction 14 531          13 328            16 434            23 502            29 345            

Of which, leased assets 5 332              5 054              

Investments in associates and joint ventures 1 060            339                  457                  497                  555                  

Receivables from associates and joint ventures 626               48                    60                    

Deferred tax 88                  2 865              4 588              6 847              6 784              

Capitalized operating leases 3986 6095 4819

 Total non-current assets 76 897          85 881            94 756            114 029          129 588          

Current

Inventories 3 451            3 853              13 943            14 031            14 739            

Contract assets 6 453            10 817            1 451              739                  30                    

Trade receivables 7 286            9 170              10 741            8 140              6 732              

Other receivables 1 681            4 826              3 842              5 510              4 391              

Receivables from associates and joint ventures 49                  

Income tax 430               296                  1 525              346                  852                  

Total current assets 19 350          28 962            31 502            28 766            26 744            

Total operational assets 96 247          114 843          126 258          142 795          156 332          

OPERATIONAL LIABILITIES

Non-current

Deferred tax 2 185            2 128              4 025              3 371              2 187              

Provisions 8 337            10 840            12 774            12 063            12 475            

Other payables 6 622            5 714              409                  469                  374                  

Contract liabilities 3 642              3 762              3 650              

Total operational non-current liabilities 17 144          18 682            20 850            19 665            18 686            

Current

Provisions 702               680                  680                  538                  1 388              

Contract liabilities 171               1 317              924                  784                  480                  

Trade payables 10 024          11 499            13 082            10 832            9 742              

Other payables 5 648            5 486              4 106              3 008              4 555              

Income tax 54                  1 498              4 717              4 075              6 220              

Total operational current liabilities 16 599          20 480            23 509            19 237            22 385            

Total operational liabilities 33 743          39 162            44 359            38 902            41 071            

Invested capital 62 504          75 681            81 899            103 893          115 261          
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DKK million 2016 2017 2018 2019 2020

EQUITY

Share capital 4 204            4 204              4 204              4 204              4 204              

Reserves 20 218          (1 524)             (1 827)             413                  (1 956)             

Retained earnings 14 684          52 111            66 111            68 465            74 294            

Proposed dividends 4 834              

Hybrid capital 6 624            6 620              6 620              6 616              6 616              

Non-controlling interests 5 146            3 807              3 388              3 248              2 721              

Total equity 50 876          65 218            78 496            82 946            90 713            

FINANCIAL LIABILITIES

Non-current

Bank loans and issued bonds 22 164          25 715            25 095            36 039            34 374            

Tax equity liabilities 3 728              4 563              6 780              

Hybrid capital 6 624            6 620              6 620              6 616              6 616              

Operating lease liabilities 4 728              4 455              

Capitalized operating leases 3 986            6 095              4 819              

Total financial non-current liabilities 32 774          38 430            40 262            51 946            52 225            

Current

Bank loans and issued bonds 2 019            3 921              2 201              801                  2 392              

Derivatives 6 930            4 374              8 094              6 958              6 318              

Other payables 629               882                  687                  1 239              1 527              

Liabilities relating to assets classified as held for sale 13 504          630                  4 851              8 832              687                  

Tax equity liabilities 445                  632                  1 187              

Operating lease liabilities 604                  599                  

Total financial current liabilities 23 082          9 807              16 278            19 066            12 710            

Total financial liabilities 55 856          48 237            56 540            71 012            64 935            

FINANCIAL ASSETS

Non-current

Other securities and equity investments 158               130                  211                  217                  209                  

Total non-current financial assets 158               130                  211                  217                  209                  

Current

Other receivables 544               648                  3 218              1 456              1 254              

Derivatives 8 689            4 870              5 468              7 740              6 109              

Cash 2 931            4 203              3 515              7 148              6 178              

Securities 16 533          25 280            25 501            16 552            25 173            

Assets classified as held for sale 15 373          2 642              15 223            16 952            1 464              

Total current financial assets 44 070          37 643            52 925            49 848            40 178            

Total financial assets 44 228          37 773            53 136            50 065            40 387            

Net interest-bearing liabilities (NIBL) 11 628          10 464            3 404              20 947            24 548            

Invested capital 62 504          75 681            81 899            103 893          115 261          
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Appendix 9.1: Analytical income statement – EDP Renewables 

 

EUR million 2016 2017 2018 2019 2020

Effective tax rate 17,58% 9,33% 11,84% 11,70% 10,78%

Operating income and expenses

Revenue 1 453       1 602       1 512           1 642       1 529       

Income from institutional partnerships in U.S. wind farms 198           226           185               182           202           

Other income 54             95             192               86             54             

Supplies and services costs (305)         (327)         (345)             (309)         (304)         

Reversal of recognised operating lease payment in profit (loss) for the year 55             58             60                 

Personnel costs and employee benefits (94)           (101)         (115)             (131)         (141)         

Other expenses (135)         (128)         (128)             (134)         (123)         

Impairment losses on trade receivables and debtors 3               (0)              

Share of net profit in joint ventures and associates (0)              3               2                   (2)              (6)              

Provisions (5)              0               (0)                  (1)              (1)              

Operating profit (EBITDA) 1 221       1 427       1 361           1 337       1 210       

Amortization and impairment (602)         (563)         (546)             (559)         (566)         

Depreciation on leased assets (36)           (32)           (38)               (33)           (34)           

EBIT 582           832           777               745           610           

Tax (tax shield) on EBIT 102           78             92                 87             66             

NOPAT 480           754           685               658           544           

Financial income and expenses

Gains on disposals 313           444           

Financial income 54             41             131               38             77             

Financial expenses (404)         (343)         (351)             (359)         (332)         

Interest on lease debt (51)           (44)           (46)               (28)           (30)           

Net financial income (before tax) (401)         (346)         (266)             (36)           159           

Tax (tax shield) on net financial income (71)           (32)           (31)               (4)              17             

Net financial income after tax (331)         (313)         (234)             (32)           142           

Profit before tax 181           486           511               709           769           

Extraordinary contribution to the energy sector (CESE) 3               3               

Tax expense 32             45             61                 83             83             

Profit after tax 149           441           451               623           683           
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Appendix 9.2: Analytical balance sheet – EDP Renewables 

 

EUR million 2016 2017 2018 2019 2020

OPERATIONAL ASSETS

Non-current

Property, plant and equipment 13 437          13 185       13 922       13 264    13 492       

Right-of-use assets 616          674             

Intangible assets 210                250             251             290          314             

Goodwill 1 385             1 296          1 327          1 199      1 223          

Investments in joint ventures and associates 340                304             349             460          475             

Debtors and other assets from commercial activities 84                  41               20               19            23               

Other debtors and other assets 7                     23               68               93            238             

Deferred tax assets 32                  16               114             76            75               

Capitalized operating leases 843                743             776             

Total non-current assets 16 338          15 857       16 825       16 018    16 514       

Current

Inventories 24                  29               36               34            55               

Debtors and other assets from commercial activities 281                323             314             284          256             

Other debtors and other assets 40                  50               343             365          93               

Current tax assets 78                  72               60               56            141             

Total current assets 422                474             752             738          544             

Total operational assets 16 760          16 331       17 577       16 757    17 058       

OPERATIONAL LIABILITIES

Non-current

Deferred tax 363                353             461             349          416             

Provisions 270                270             290             272          310             

Institutional partnerships in U.S, wind farms 2 339             2 164          2 231          2 290      1 934          

Trade and other payables from commercial acitivities 464                490             419             460          439             

Other liabilities and other payables 574                591             398             216          157             

Total operational non-current liabilities 4 010             3 868          3 800          3 587      3 255          

Current

Provisions 6                     5                  5                  6              6                  

Trade and other payables from commercial acitivities 810                685             1 176          1 269      1 346          

Other liabilities and other payables 68                  56               462             149          86               

Current tax liabilities 88                  90               87               93            110             

Total operational current liabilities 973                837             1 730          1 517      1 547          

Total operational liabilities 4 983             4 705          5 530          5 104      4 802          

Invested capital 11 778          11 626       12 047       11 653    12 256       
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EUR million 2 016             2 017          2 018          2 019      2 020          

EQUITY

Share capital 4 362             4 362          4 362          4 362      4 362          

Share premium 552                552             552             552          552             

Reserves (20)                 (125)           (173)           (125)        (245)           

Other reserves and Retained earnings 1 175             1 270          1 455          1 709      2 123          

Consolidated net profit attributable from commercial activities 56                  276             313             475          556             

Non-controlling interests 1 448             1 560          1 613          1 362      1 276          

Total equity 7 573             7 895          8 122          8 335      8 624          

FINANCIAL LIABILITIES

Non-current

Medium / Long term financial debt 3 293             2 809          3 208          2 599      3 450          

Deffered tax 2                     2                  2                  6              11               

Other liabilities and other payables 581                59               156             135          63               

Rents due from lease contracts 573          634             

Capitalized operating leases 843                743             776             

Total financial non-current liabilities 4 718             3 613          4 142          3 313      4 157          

Current

Short term financial debt 113                428             442             818          497             

Other liabilities and other payables 190                325             78               51            26               

Liabilities held for sale 27            0                  

Rents due from lease contracts 45            56               

Total financial current liabilities 304                754             521             941          579             

Total financial liabilities 5 022             4 367          4 662          4 254      4 736          

FINANCIAL ASSETS

Non-current

Equity instruments at fair value 9                  8                  16            13               

Deferred tax assets 44                  48               61               50            47               

Other debtors and other assets 53                  26               43               14            35               

Collateral deposits associated with financial debt 29                  33               25               20            22               

Available for sale financial assets

Total non-current financial assets 126                115             137             100          117             

Current

Other debtors and other assets 62                  64               28               29            492             

Collateral deposits associated with financial debt 17                  10               13               11            9                  

Cash and cash equivalents 603                388             552             582          474             

Assets held for sale 8                     58               8                  214          12               

Total current financial assets 691                520             600             836          988             

Total financial assets 817                635             737             936          1 104          

Net interest-bearing liabilities (NIBL) 4 205             3 731          3 925          3 318      3 632          

Invested capital 11 778          11 626       12 047       11 653    12 256       
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Appendix 10.1: Analytical income statement – Iberdrola 

 

EUR million 2016 2017 2018 2019 2020

Effective tax rate 24,11% -68,96% 22,07% 19,07% 21,43%

Operating income and expenses

Net revenue 28 759           31 263           35 076           36 438           33 145           

Procurements (15 824)          (17 899)          (19 641)          (20 175)          (17 000)          

Gross profit 12 935           13 364           15 435           16 263           16 145           

Net staff costs (1 810)            (2 172)            (2 020)            (2 146)            (2 149)            

Net external services (1 656)            (1 999)            (2 135)            (2 184)            (2 165)            

Taxes other than income (1 536)            (1 875)            (1 931)            (1 829)            (1 821)            

Reversal of recognised operating lease payment in profit (loss) for the year 147                 149                 149                 

Operating profit (EBITDA) 8 080              7 468              9 498              10 104           10 010           

Depreciation and amortization charges and provisions (3 248)            (4 606)            (3 656)            (3 929)            (4 093)            

Depreciation on leased assets (44)                  (44)                  (51)                  (140)               (138)               

EBIT 4 788              2 817              5 790              6 175              5 917              

Tax (tax shield) on EBIT 1 154              (1 943)            1 278              1 177              1 268              

NOPAT 3 634              4 760              4 513              4 997              4 649              

Financial income and expenses

Result of companies accounted for using the equity method - net of taxes 47                   (29)                  56                   14                   (5)                    

Financial revenue 1 041              922                 840                 864                 1 038              

Financial expenses (1 944)            (1 859)            (1 996)            (2 107)            (1 968)            

Interest on lease debt (6)                    (4)                    (6)                    (57)                  (61)                  

Gain (loss) on disposal of non-current assets 49                   279                 9                      203                 513                 

Valuation adjustments, trade and contract assets (254)               (297)               (381)               

Net financial income (before tax) (813)               (691)               (1 351)            (1 381)            (864)               

Tax (tax shield) on net financial income (196)               476                 (298)               (263)               (185)               

Net financial income after tax (617)               (1 167)            (1 053)            (1 117)            (679)               

Profit before tax 3 975              2 126              4 440              4 794              5 053              

Tax expense 959                 (1 466)            980                 914                 1 083              

Profit after tax (From continuing operations) 3 017              3 593              3 460              3 880              3 970              

Income from discontinued operations (after tax) (101)               (253)               (51)                  (66)                  (18)                  

Total profit after tax 2 916              3 340              3 409              3 814              3 952              
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Appendix 10.2: Analytical balance sheet – Iberdrola 

 

EUR million 2016 2017 2018 2019 2020

OPERATIONAL ASSETS

Non-current

Intangible assets 19 934       21 148          21 000          20 368          18 222          

Real estate investments 462             424               429               342               301               

Property, plant and equipment 63 834       64 082          66 109          71 289          71 779          

Trade and other non-current assets 887             839               815               2 851            3 161            

Deferred tax assets 6 374          5 079            5 213            5 321            5 546            

Right-of-use assets (Leases) -              -                -                1 782            1 974            

Non-current tax assets -              -                666               666               666               

Capitalized operating leases 168             146               142               

Total non-current assets 91 660       91 718          94 374          102 620       101 649       

Current

Nuclear fuel 323             332               273               306               260               

Inventories 1 634          1 870            2 174            2 542            2 443            

Current tax assets 503             546               253               318               564               

Other tax receivables 143             319               503               507               623               

Trade and other receivables current 5 216          5 856            6 098            6 674            6 477            

Total current assets 7 819          8 923            9 301            10 346          10 367          

Total operational assets 99 479       100 641       103 675       112 966       112 016       

OPERATIONAL LIABILITIES

Non-current

Deferred income 6 595          6 389            -                -                

Provisions 4 905          5 487            5 268            5 990            5 836            

Other non-current payables 602             848               375               407               262               

Deferred tax liabilities 12 741       8 558            9 043            9 359            9 607            

Tax liabilities 180               261               285               

Total operational non-current liabilities 24 843       21 282          14 865          16 018          15 990          

Current

Provisions 144             627               580               660               579               

Trade payables 5 491          5 308            5 223            5 098            5 138            

Current tax liabilities 237             260               349               243               178               

Other tax payables 914             989               1 039            1 021            1 226            

Other current payables 1 656          1 698            508               674               478               

Total operational current liabilities 8 442          8 881            7 699            7 695            7 599            

Total operational liabilities 33 285       30 163          22 564          23 713          23 589          

Invested capital 66 194       70 478          81 111          89 253          88 427          
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EUR million 2016 2017 2018 2019 2020

EQUITY

Share capital 4 772          4 738            4 798            4 772            4 762            

Unrealised assets and liabilities revaluation reserve /Valution adjustments (149)           (42)                (32)                (544)              (242)              

Other reserves 31 506       31 436          32 732          33 582          34 420          

Treasury shares (1 083)        (598)              (1 010)          (1 436)          (1 985)          

Translation differences (1 059)        (2 828)          (2 919)          (2 101)          (5 154)          

Net profit of the year 2 705          2 804            3 014            3 406            3 611            

Equity of minority shareholders 3 446          5 671            7 394            9 516            11 806          

Equity of subordinated perpetual obligations/Capital grants 551             1 552            1 478            1 399            1 240            

Total equity 40 687       42 733          45 454          48 593          48 458          

FINANCIAL LIABILITIES

Non-current

Financial liabilities 26 927       29 785          31 779          32 025          33 169          

Leases 1 614            1 927            

Non-current equity instruments having the substance of a financial liability 137             47                  -                -                -                

Deferred income (4)                (10)                -                -                -                

Other non-current payables 135             158               -                -                -                

Facilities assigned and financed by third parties -              -                4 823            4 987            5 043            

Capitalized operating leases 168             146               142               

Total financial non-current liabilities 27 363       30 126          36 744          38 627          40 139          

Current

Liabilities linked to assets held for sale -              135               1                    -                

Financial liabilities 5 404          7 510            8 417            11 283          10 201          

Leases 153               131               

Other current liabilities 135             168               -                -                -                

Total financial current liabilities 5 539          7 812            8 417            11 436          10 332          

Total financial liabilities 32 902       37 938          45 162          50 063          50 471          

FINANCIAL ASSETS

Non-current

Financial investments 3 904          5 014            5 191            5 819            5 461            

Deferred tax 584             304               273               373               436               

Total non-current financial assets 4 488          5 317            5 464            6 192            5 897            

Current

Assets held for sale -              356               62                  -                

Financial investments 1 475          1 323            1 178            1 098            1 178            

Cash and cash equivalents 1 433          3 197            2 801            2 113            3 427            

Total current financial assets 2 907          4 876            4 041            3 211            4 605            

Total financial assets 7 396          10 193          9 505            9 403            10 502          

Net interest-bearing liabilities (NIBL) 25 506       27 745          35 656          40 660          39 969          

Invested capital 66 194       70 477          81 111          89 253          88 427          



 

150 
 

Appendix 11: Performance of offshore wind 
Because of the immense influence of offshore wind on Ørsted's development, we will assess this business 

segment's performance in detail. Ørsted's offshore wind segment consists of several core activities organized 

into two main categories: "Sites, O&M and PPAs" and "Construction agreements." The item Sites, O&M, and 

PPAs primarily relate to the generation and sale of power from Ørsted's offshore wind farms, whereas 

"Construction agreements" mainly relate to the construction of offshore wind farms for partners. Construction 

agreements are often made together with the divestment of assets, also known as farm-downs. The 

development of EBITDA generated from the two divisions are illustrated in the figures below. 

 

 

The figures illustrate that both revenue and EBITDA from "Sites, O&M, and PPAs" have shown a stable positive 

development over the period. Revenue from production has been relatively predictable as Ørsted has entered 

many PPAs, which hedges against energy price exposure (Ørsted, 2021a). On the contrary, EBITDA from 
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construction agreements have been more volatile during the analyzed period. The explanation for these 

observed variations is the effect of farm-downs. Farm-downs occur sporadically, and the timing of the farm-

downs can influence Ørsted profitability substantially from year to year. In 2017, Ørsted earned DKK9,7 billion 

from the 50% farm-downs of Walney Extension and Borkum Riffground 2 (Ørsted, 2018). Further, in 2018, the 

50% farm-down of Hornsea 1 yielded a total gain of DKK15,1 billion (Ørsted, 2019). These big-money farm-downs 

can explain the extreme levels of EBITDA from construction agreements in 2017 and 2018. Quite the opposite, 

2019 and 2020 were years with limited farm-down activity, which is also mirrored in the years' respective 

revenue and EBITDA from construction agreements. The figure below illustrates Ørsted’s yearly gains from farm-

downs. 

 

The figure shows the significant variations in gains from farm-downs over the period. Additionally, it is evident 

that farm-downs have a substantial influence on Ørsted's overall EBITDA as more than 50% of overall EBITDA in 

2018 stemmed from gains from farm-downs. Conclusively, farm-down activity clearly affects the profitability of 

Ørsted. Therefore, profitability measures such as EBITDA-margin, ROIC, and ROE are elevated in 2017 and 2018, 

and at more moderate levels in 2019 and 2020. 
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Appendix 12: Liquidity Risk Analysis of Ørsted 

Short-term liquidity risk 
Short-term liquidity risk is the firm’s ability to repay current financial obligations, usually within one year 

(Petersen et al., 2017). The ratios analyzed to express the ability to meet short-term obligations to creditors are 

the current ratio and quick ratio. 

  Current ratio 
Current ratio expresses how many times current assets cover current liabilities in case of liquidation, and is 

calculated as follows: 

𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑟𝑎𝑡𝑖𝑜 =
𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑎𝑠𝑠𝑒𝑡𝑠

𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑙𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠
 

A high current ratio implies that the probability that the sale of current assets covers current liabilities in case 

of liquidation is high (Petersen et al., 2017). Generally, a current ratio exceeding 1 implies sufficient current 

assets to repay current liabilities. Further, a current ratio higher than two is difficult to achieve in most 

industries. 
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  Quick ratio 
The quick ratio expresses how many times a company’s most liquid assets cover the current liabilities. 

Hereunder, the most liquid assets are cash, securities, and receivables, which gives the following formula: 

𝑄𝑢𝑖𝑐𝑘 𝑟𝑎𝑡𝑖𝑜 =
𝑐𝑎𝑠ℎ + 𝑠𝑒𝑐𝑢𝑟𝑖𝑡𝑖𝑒𝑠 + 𝑟𝑒𝑐𝑒𝑖𝑣𝑎𝑏𝑙𝑒𝑠

𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑙𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠
 

 

Long-term liquidity risk 
Long-term liquidity risk is the risk associated with the company's capability to repay long-term financial 

obligations (Petersen et al., 2017).  

  Solvency ratio 
The solvency ratio, or the Equity/Value ratio, expresses how the firm is financed. Generally, a low solvency 

ratio is discouraging as it indicates a high risk of default on debt obligations (Petersen et al., 2017). The 

following formula is applied to calculate the solvency ratio: 

𝑆𝑜𝑙𝑣𝑒𝑛𝑐𝑦 𝑟𝑎𝑡𝑖𝑜 =
𝐸𝑞𝑢𝑖𝑡𝑦

𝑇𝑜𝑡𝑎𝑙 𝑙𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠 + 𝐸𝑞𝑢𝑖𝑡𝑦
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NIBL/EBITDA 
The ratio shows a company’s ability to handle and repay debt. Assuming that   BL and EB TDA are held 

constant, NIBL/EBITDA expresses how many years it will take for a company to repay current debt outstanding. 

As a rule-of-thumb, a ratio above four or five indicates a low ability to repay debt, ultimately resulting in the 

company most likely not being able to raise additional debt for future growth.  
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Appendix 13: Capital Structure of Ørsted 

 

Source: Authors’ creation; Ørsted’s annual reports; Yahoo Finance. 

Appendix 14.1 Beta regression  
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Appendix 14.2: Fundamental Beta analysis of Ørsted 

 

Source: Authors’ creation; Petersen et al., 201 . 

 

Type of risk Risk level Ørsted's ability to manage operating risk

Operating risk

External risk Not sufficient

Reduced subsidies High Low abilitiy to influence. Subsidies will be reduced as the industry becomes more 

profitable.

Electricity prices Moderate Affects Ørsted's earnings substantially. Ørsted have some influence as they initiate 

CPPAs to hedge their exposure towards electricity prices.

Strategic risk Not sufficient

Rivalry among competitors Moderate / High Low ability to influence. 

Suppliers' power Moderate Moderate ability to influence. Duopolistic market conditions within production of 

wind turbines. Ørsted has a significant position in the market, reducing the 

bargaining power of suppliers. 

Customers' power High Low ability to influence. Tender rounds and auctions to win projects. The winner is 

often the company offering the lowest price per unit of electricity, surpressing 

industry prices.

Threat of new entrants High Low ability to influence. Substaintial entry barriers. However, oil companies seem to 

have lower entry barriers, especially within the offshore wind segment.

Threat of substitute products High Moderate ability to influence. Diversified within the three most promising prospects 

of renewable energy. If one dominant design emerges, Ørsted is likely to already be 

invested in the technology.

Competitive advantage Medium Ørsted hold sustained competitive advantage.

Operational risk Sufficient

Choice of cost structure Moderate Industry-average cost level.

Quality of staff Low Unmatched in-house expertise. 

Production facilities Low Numerous production facilities facilitates economies of scale.

Total assessment of operating risk High
Attractive market with strong competition. Cost pressure. Threat of substitutes and 

new entrants. Ørsted have a moderate cost level and operational excellence.

Financial risk Sufficient

Financial leverage Low Decreasing and low debt ratio in recent years. Currently at 18%.

Variable interest rates Medium Low floating rates on NIBL.

Short term to maturity Low Good perfromance on both current ratio and quick ratio.

Currency Medium
Operating in different markets, exposed to currency fluctutations. Currency hedging 

strategies initiated.

Total assessment of financial risk Low Solid debt ratio and short-term liquidity. Exposure to currency fluctuaions managed 

through hedging strategies.

Total risk Neutral
High operational risk and low financial risk corresponds to a neutral beta in the 

interval 0,85 - 1,15.
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Appendix 15: Offshore business unit EBITDA and revenue forecast 

 

 



 

158 
 

Appendix 16: Onshore business unit EBITDA and revenue forecast 
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Appendix 17: Markets & Bioenergy, EBITDA forecast and implied revenue 

 

Appendix 18: CAPEX calculation, Depreciation and NWC 
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Appendix 19: Strengths/weaknesses of multiples applied for relative valuation 

 

Multiple Strengths Weaknesses

EV/EBITDA Unaffected by capital structure

Unaffected by accounting policies Transitory items have to be adjusted

Unaffected by differences in depreciation and tax

EV/Sales Unaffected by capital structure Disregards costs

Unaffected by accounting policies May be biased (e.g. discounts)

P/E Classifications of assets and liabilities irrelevant Affected by capital structure

Considers capital intensity, leverage and taxes Affected by accounting policies
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Appendix 20: Calculations – Relative valuation 

 

EV/EBITDA

Company 2020 2021E 2020 2021E

Iberdrola 13,17x 11,76x 218 596    272 632     

EDPR 22,64x 13,64x 375 779    316 216     

Brookfield 21,42x 24,08x 355 529    558 247     

Enterprise value (average) 15,44x 13,99x 316 635    382 365     

Enterprise value (harmonic mean) 10,33x 11,30x 298 552    347 961     

Enterprise value (median) 17,3x 12,7x 355 529    316 216     

Enterprise value (max) 375 779    558 247     

Enterprise value (min) 218 596    272 632     

Less: NIBL and minority interest 24 121       

Equity value (average) 292 514    358 244     

Equity value (harmonic mean) 274 431    323 840     

Equity value (median) 331 408    292 095     

Equity value (max) 351 658    534 126     

Equity value (min) 194 475    248 511     

Number of shares (million) 420,056

Share price (average) 696            853             

Share price (harmonic mean) 653            771             

Share price (median) 789            695             

Share price (max) 837            1 272          

Share price (min) 463            592             

Ørsted
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Source: Authors’ creation; Bloomberg; Yahoo Finance. 

 

EV/Sales

Ørsted

Company 2020 2021E 2020 2021E

Iberdrola 3,65x 3,45x 183 051      173 021     

EDPR 14,85x 11,47x 744 742      575 232     

Brookfield 12,98x 13,27x 650 960      665 504     

Enterprise value (average) 8,22x 7,37x 526 251      471 252     

Enterprise value (harmonic mean) 3,5x 3,26x 359 631      397 211     

Enterprise value (median) 8,32x 7,46x 650 960      575 232     

Enterprise value (max) 744 742      665 504     

Enterprise value (min) 183 051      173 021     

Less: NIBL and minority interest 24 121    

Equity value (average) 502 130      447 131     

Equity value (harmonic mean) 335 510      373 090     

Equity value (median) 626 839      551 111     

Equity value (max) 720 621      641 383     

Equity value (min) 158 930      148 900     

Number of shares (million) 420,056

Share price (average) 1 195          1 064         

Share price (harmonic mean) 799              888             

Share price (median) 1 492          1 312         

Share price (max) 1 716          1 527         

Share price (min) 378              354             

Price/earnings

Ørsted

Company 2020 2021E 2020 2021E

Iberdrola 21,22x 19,37x 322 953      197 497       

EDPR 31,74x 37,45x 483 060      381 840       

Brookfield 117,82x 877,9x 1 793 137   8 951 068    

Equity value (average) 56,93x 311,57x 866 384      3 176 802    

Equity value (harmonic mean) 34,44x 37,75x 524 087      384 912       

Equity value (median) 31,74x 37,45x 483 060      381 840       

Equity value (max) 1 793 137   8 951 068    

Equity value (min) 322 953      197 497       

Number of shares (million) 420,056

Share price (average) 2 063           7 563            

Share price (harmonic mean) 1 248           916               

Share price (median) 1 150           909               

Share price (max) 4 269           21 309         

Share price (min) 769              470               


