
Thomas Juhl Hansen [1] MSc. IBP 
 
 

Executive summary 

This paper is an exploratory paper, since it seeks to determine if there exist a causal relationship 

between EU regulations and the competitiveness of renewable energy. This possible causal 

relationship is explored due to the investment cycle of the energy industry. Any investment into the 

energy industry in Europe is done with a long term commitment in mind. And therefore, if the 

regulatory role of the EU can impact the desire to invest, it is important to address this. 

To highlight this matter, I have created the following research question: will the EU‟s 

acknowledgment of nuclear power to fulfill the EU‟s 2020 and 2050 climate and energy goals, have 

an effect on the competitiveness of renewable energy?  

To answer this, I have combined theories of competitiveness together with theory of political 

science. This has proven to me that there exist a causal relationship between implemented 

regulations and competitiveness within the energy sector. By applying competitive theory, to 

determine the economic factors on which renewable energy and nuclear energy compete, I have 

determined, that from a purely economic point of view, that the EU‟s  inclusion of nuclear power 

does not impact the competitiveness of renewable energy.  

However, as I have also argued, and subsequently proven, the concept of whether or not 

regulations can affect competitiveness cannot be viewed solely from an economic point of view. 

The political environment is a key factor in defining the investment attractiveness of an industry. 

And when we consider how investment intensive the energy sector is then, the desire to invest in 

renewable energy is proportional to the competitiveness of renewable energy. If the policy 

framework is deemed too unstable, then investment will not occur, and without investment erosion 

in competitiveness occurs. 

What I have shown in this thesis is whether or not the EU‟s inclusion of nuclear energy can have 

an effect on the competitiveness of renewable energy. This is dependent on the stability of the 

EU‟s future energy policies. If the EU can act as a guarantee for stability, through long term, 

properly implemented policies, then the decision to invest will reassert itself to an economic 

comparison. And then it is clear that, within a stable framework, the EU‟s inclusion of nuclear 

energy would not have a detrimental effect on renewable energy. 
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1 Introduction 
A power system based on 100% renewable is both technologically and economically feasible to 

reach by 2050 (EWEA‟s EU energy policy to 2050, pg. 12)  

“We do not think nuclear is the answer to the problem of supplying more energy while reducing 

carbon emissions, but we are convinced there is no solution without it.” (Climate Change & 

Nuclear Power pg. 3, 2003) 

It would appear from the above two quotes, from European Wind Energy Association and the 

European Nuclear society, that it would be impossible for the EU to create a balanced policy that 

would appease both parties without leaving the other part worse off. This apparent conflict between 

the nuclear industry and the renewable energy industry is the reason for my research on EU policy 

and its influence on the energy sector.  

With the EU‟s 2020 and 2050 plan, we are seeing a move towards a supranational energy policy of 

Europe, where the EU creates the plan and framework for the long-term energy policy of the 

European Union. The research conducted in this thesis addresses the assumption that there exist 

a causal relationship between EU politics and the competitiveness within the energy industry, and 

it will look into how the EU‟s future energy mix towards 2050 will be composed, because as argued 

by the EWEA, the “2050 may seem a long time from now but in the power sector, 2050 is only one 

investment cycle away (EWEA‟s EU energy policy to 2050 pg. 7).  

Therefore, with the above quote in mind, I think it is necessary to determine, whether or not it can 

be argued that the EU‟s polices can have an effect on the competitiveness within the energy 

sector, and if this is the case, then what effect would the EU‟s current inclusion of nuclear energy 

have on the competitiveness of renewable energy?  

  



Thomas Juhl Hansen [5] MSc. IBP 
 
 

2 Methodology 
In this section I will explain my research approach, my choice of theory, what data I have collected 

and the form they have taken. 

2.1 Research Question 

Will the EU acknowledgment of nuclear power as a mean to reach the EU 2020-2050 climate 

and energy goals, have an effect on the competitiveness of renewable energy?  

The reason I have chosen this research question is because I find the current climate and energy 

debate fascinating. In a combination of climate concerns and desire to ensure security of energy 

supply, the EU has created an ambitious goal for 2020; to reduce CO2 emissions by 20 percent, 

and to increase the energy supply from renewable sources to an average of 20 percent throughout 

the EU. This, timeline speaking, short term plan is well under way, as I will touch upon in my 

analysis, however, the EU is now trying to determine how to create a long term climate and energy 

supply plan. In this plan it has been proposed that the EU should move towards a low-carbon 

efficient energy society ((EU low carbon roadmap, 2011).). What I find interesting is that the term 

low-carbon energy has replaced the term renewable energy, thus making it possible to use nuclear 

power as an tool to reach these climate and energy goals. My research question has therefore 

been formulated under the assumption that this could have a detrimental effect on the 

competitiveness of renewable energy. 
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2.2 Research Philosophy 

Within the realm of business methods there are two main research philosophies we can identify, 

epistemology and ontology. The main distinction between these two is the approach they take: 

epistemology is closely connected to the mindset of that of natural sciences, because it considers 

reality as a tangible thing which can be experienced objectively. Ontology, on the other hand, is 

more closely connected to social science, because it argues that we cannot understand the 

research without taking into account the social aspect in which it and we are embedded (Saunders 

et. Al 2007).   

However, as it can quickly boil down to a pro vs. con and subsequent argument of what to choose, 

instead, I believe that the research philosophy best served to answer my research question is a 

research philosophy which, although based within the realm of ontology, also draws upon the 

epistemological research philosophy. This approach is called pragmatism, and it has been 

introduced in “mixed methodology: combining qualitative and quantitative approaches” by 

Tashakkory and Teddlie in 1998. Here they argue that it might not be possible or appropriate to 

limit oneself to one research approach, rather they argue for a mixed methods approach when 

appropriate. They argue that the research philosophy adopted should be dependent on the 

research question, and if neither epistemological nor ontological suits the research question 

unambiguously then it might be better to go with a mixed method approach, thereby using the 

pragmatism research philosophy (Tashakkory and Teddlie , 1998).  

If we consider my research question and what I seek to investigate, it seems clear to me that I 

cannot rely solely on the epistemological approach. I need to understand the sociological aspect of 

my data, i.e. the reason behind. On the other hand, since this is a business project I will rely in part 

on statistical and quantitative data; this means that I cannot rely solely on an ontological research 

approach, since I am making generalized law-like observations based on the statistical data. For 

that reason, I believe that the pragmatism research philosophy is best suited for this thesis. Doing 

so allows me to incorporate and reflect on my research question from both a perspective grounded 

in an epistemological approach, but also from a perspective that enables me to analyze the 

sociological aspects of my research question. Furthermore, the pragmatic approach is best suited 

when I am using quantitative data and using them to analyze and argue on future events. Thereby 

I am taking a research grounded epistemological approach in my analysis, and subsequently 

applying these data via an ontological approach in order to discuss whether or not the EU‟s 

inclusion of nuclear energy can be said to have an impact on renewable energy on the EU market.  
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2.3 Research Approach 

The choice of my research approach can be characterized as either theory following data or data 

following theory (Saunders et. al. 2007). This means that I can either use a deductive approach 

where I create a theory and then subject this theory to testing via the collecting of data, or I can 

use an inductive approach where I gather data and from them derive a theory (Saunders et. al, 

2007). The two approaches are closely linked to the choice of research philosophy as mentioned 

above.  The deductive approach has close ties to that of natural science like the epistemological 

research approach has, whereas inductive holds a lot in common with the ontological research 

approach. Deductive approach believes that the theory we generate will be a law-like theory, which 

is then tested via the collection of data, and from there confirmed or rejected. 

The research approach that best suits my thesis is the deductive approach. This is evident in the 

fact that I am trying to establish whether or not a causal relationship exists between the policies of 

the European Union and the competiveness of renewable energy. The deductive approach is often 

characterized by the use of quantitative data, which allow for generalization and a statistical 

representation of data. The use of deductive theory does not exclude the use of qualitative data, 

e.g. interviews. As such, instead of using an either/or approach I find it more relevant to use an 

approach called mixed methods (Saunders et. al, 2007). This method, as the name implies, 

involves mixing different methods of collecting data, instead of relying solely on qualitative or 

quantitative data, the mixed method approach advocates the use of both. The strength of such an 

approach is that it allows for a more in-depth understanding of quantitative data via qualitative 

interviews from relevant persons. One such strength is the possibility of triangulation. In order to 

pinpoint a position in a 3-dimensional space you need to triangulate. The same sort of pinpoint 

technique can be used within research methods, and this is the strength of a mixed methods 

approach. Triangulation is to verify existing data by comparing with other sources. Therefore, 

triangulation of an interview could mean to compare it against relevant statistical data to see if the 

findings correspond (Saunders et. Al 2007). An inherent weakness, which goes for all research 

approaches, is that there is a relationship between how you obtain data and what results you get. 

However, this weakness is present within all data collection techniques, but when using a mixed 

method approach, there is a greater chance to offset this weakness (Saunders et. Al 2007).  

2.4 Interview Methodology 

In this section I will touch upon the chosen methodology for my interviews, the construct of them, 

and the pitfalls I need to be aware of, e.g. reliability and bias and ultimately why I have chosen this 

form of interview. 
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My interviews have been conducted via the use of Skype, due to logistic issues in terms of 

meeting. Both interviews have been conducted in Danish, since it is the natural language for both 

the interviewees as well as me. This also means that any misinterpretations that have occurred in 

terms of translation rest solely with me.  

In my interviews I have talked to Jakob Lau Holst, the vice-director of vindmølleindustrien, a 

Danish lobby organization which represents companies from within the wind-sector in Denmark. 

His areas of expertise are, among others, Climate and EU politics (Windpower.org/secretariat). My 

interview with Jakob Holst was conducted as a semi-structured interview, meaning that I had some 

overall questions which I could use to guide the interview into a direction where I felt that I would 

cover the most essential questions I had in regards to my master thesis. The interview revolved 

around the wind energy industry and how the public-private framework relates to them. When 

referring to the interview, I will remain aware of the inherent bias from the interviewee, as he 

advocates a specific agenda with regards to renewable energy in the future European energy mix.  

The second interview was conducted with Jens Rohde, Danish member of the European 

Parliament. Jens Rohde is vice chairman of ITRE (Industri, Technology, Research and Energy). 

The fact that he is a vice-chairman of this group allowed me to gain a more in-depth understanding 

of the political processes that is involved in deciding the climate and energy ambitions and policies 

of the European Union. And like with the interview I conducted with Jakob Holst, I am aware of the 

potential bias been advocated by Jens Rohde, i.e. a European energy policy which is backed by all 

countries and which does not necessarily include a unilateral approach to any one type of energy, 

but also the potential bias from Jens Rohde as a politician with personal standpoints. 

The two interviews are interesting in that they represent two different aspects to my research 

question, namely the industrial point of view and the political point of view. 

Since I am using a qualitative style approach, it means that I have conducted one-on-one 

interviews with the subjects and this has allowed me to ask follow-up questions when clarification 

was needed and tailor the questions to the individual interview to ensure optimal knowledge 

extraction from the subject. The style of the interviews has been conducted as a semi-structured 

interview (Saunders et. al, 2007). A semi-structured interview means that although I have a series 

of question prepared, but the framework of the interview is flexible which would allow me to pursue 

new questions as new knowledge appear. A weakness of such an approach is that the uniqueness 

of the individual interviews does not allow for a statistical comparison, rather the interviews can 

only reflect the point of view of the individual at that given point in time (Saunders et. al, 2007). 
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However, the strength of these kinds of interviews is that it allows for the researcher to understand 

the how, what and also the why of a question (Saunders et. al. 2007). 

Whenever one is conducting an interview, one must consider the issues of reliability and bias 

regardless if it is a quantitative or a qualitative interview. In terms of reliability, one has to realize 

that the interview conducted is time-sensitive, meaning that the opinions and assumptions being 

expressed are based on facts available at that given moment in time. However, with a qualitative 

interview, this also allows for flexibility and a chance to gain an in-depth understanding of why an 

opinion is being expressed. As such, it is not necessary a weakness, as long as the researcher is 

aware that the findings, based on the interview, might not be duplicable later on (Saunders et. al. 

2007).  

The other thing to be aware of is bias, it can either derive from the interviewer in terms of the 

question asked, or from the interviewee with regards to the perception and willingness to share 

information. The first example can be avoided by not asking loaded questions, one of the ways to 

ensure non-biased answer is to ask open-ended questions, thereby giving the subject the 

possibility to answer freely without putting words in their mouth (Saunders et. al, 2007).  

A final aspect, in terms of bias, which one has to consider, is the role of the interviewee, what 

firm/organization/interest group does the interview represent, and will this influence the answer 

given? This final issue should be addressed after the interview, so that the researcher can maintain 

a critical reflection of the issues discussed and thereby avoid using subjective statements from the 

interviewee as facts (Saunders et. al. 2007). 

2.5 Delimitation 

Since the master thesis is a time sensitive project, i.e. it has to be done within a set amount of 

time, then the role of the financial crisis is hard to include. As we still see shocks from the financial 

crisis, and this paper takes a long-term perspective in terms of policies and investment, I have 

chosen to not focus on the financial crisis.  

As I am proving in this paper, the deciding factor in terms of investment is stability, and if the 

government can provide this, then investment will occur. Therefore, I believe that the financial 

crisis plays an inferior role to that of proper implanted regulations when it comes to the long-term 

perspective, both in terms of policies as well as with investment. 

 

The term renewable energy covers a broad spectrum of technologies, hydropower, geothermal, 

wind, solar energy etc. However, in this paper, in terms of economics, the focus is on wind energy. 
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This focus has been chosen due to the predominance of wind power in the EU energy mix, and 

also because it is the most technological advanced, and therefore, when looking at competitive 

factors, using wind as example provides for a fair economic comparison. Had I e.g. been using 

solar power, or wave breakers, which are still technological underdeveloped, then the competitive 

picture would have been skewed. So, I have chosen wind, which is the most mature and fastest 

growing sector within the renewable energy sector, to provide a contemporary competitive scope 

for this paper. This also means, that most of my economic comparisons, in the discussion, is based 

on wind, a fact which I am also stating.  
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3 Theory 
In this section I will outline and argue for my choice of theory for my master thesis in order to 

answer my research question: Will the EU acknowledgment of nuclear power as a mean to reach 

the EU 2020 and 2050 climate and energy goals, have an effect on the competitiveness of 

renewable energy?  

In this thesis I will use theories from within the fields of competition as well as political science. In 

terms of competition I am using elements of the company-level theories Porter‟s 5 forces and 

Resource-based theory of competitive advantage (R-A) on an industrial level. In terms of political 

science I am using the state-level theory of public-private agreements (PPA) on a supranational 

level when arguing the role of the European Union in shaping competition. Since I am focusing on 

the European Union and how the EU shapes competition, it means that I am applying these 

theories to another level than the one originally intended. In order to apply the theory of PPA on a 

European level, I will first outline why I believe that the EU within some sections resembles that of 

a state.  

It is important to understand that although the chosen competitive theories, Porter‟s 5 forces and 

R-A model of competition cannot in their entirety be applied to this paper, there are elements that 

can. I will explain how these theories can be used to describe the competitiveness between 

nuclear and renewable energy, which ultimately will allow me to discuss and answer my research 

question.  
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3.1 Outline of Theory 

In this section I will explain how the theories I have chosen to use can complement each other, and 

allow me to answer my research question. I will be taking an outside-in approach by using the 

theory of PPA to define the competitive framework; this definition of the competitive framework will 

allow me to use elements of the IO and R-A model of competition to define the competitive nature 

of nuclear and renewable. Therefore, a visual depiction of my approach will look like this: 

Figure 1: theoretical approach 

  

3.2 EU as a State 

In the following section I will elaborate on why I believe the EU can be argued to function similar to 

a state in terms of governance. I will outline why some areas of the European Union hold some 

resemblance to that of a state, and why this resemblance makes it possible to use the theory of 

PPA on a European level rather than on a strict state level. I will be taking this approach, by using 

the arguments presented by Rosamond, (Cini, 2003, ch. 8) and by providing relevant examples in 

my analysis.   

The EU is a vast institution and therefore it can be difficult to apply one single theory to the whole 

of the EU. However, with regard to the Lisbon treaty and the definition of competences shared 

between member states and the EU, I believe that it can be argued, that the EU in some policy 

areas has regulatory power over that of the member states, and that the EU in terms of 

governance and regulation can be argued to function similar to a state in some areas. 

In order to understand the role of the EU compared to that of a state, it is important to understand 

the classic definition of a state. A state, in its classic understanding, is defined by territorial 

boundaries wherein the government holds sovereign authority. This authority ranges from e.g. 

police and military forces, the authority to redistribute wealth and control the welfare of its citizens, 
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e.g. collection and redistributing taxes and authority to regulate and control the market as seen fit 

(Cini, 2003, ch. 8). This general definition of a state cannot be readily applied to the European 

Union since the EU lacks several of the elements described above, e.g. a monopoly on violence 

(Cini, 2003, ch. 8).  

In the book, European Union Politics from 2003, Ben Rosamond contributes with a focus on 

theories that can explain the form and shape of the European Union, and how it has evolved, and 

to what extent it can be argued that the member states have yielded sovereignty to the EU (Cini, 

2003, ch. 8).   

If we look at the history and development of the EU, we can see that there has been a shift away 

from the intergovernmental institution originally designed to ensure peace in Europe via economic 

cooperation, the ECSC, to the present day Euro-zone, which is characterized by 17 states having a 

common currency controlled by the European Central Bank. I believe that this shift demonstrates 

that we can no longer argue that the European Union is a union controlled and governed by the 

member states. Rather, as is also argued by Rosamond, the theory of intergovernmentalism can 

no longer adequately explain the EU of today (Cini, 2003, ch. 8). However, the extreme opposite, 

neo-functionalism, where the institution takes on a life of its own and snowballs from there is not 

fully functional either. This is because, as argued by Rosamond, the member states retain 

sovereignty and have the ability to interfere in EU matters, e.g. the recent discussion on the Euro-

zone debt crisis where the member states negotiated solutions.  

Instead, Rosamond focuses on the middle ground where we can see that the member states have 

ceded sovereignty in certain areas, yet still maintain sovereignty in other areas, and it is in this 

middle ground this paper is positioned. I believe, as described by Rosamond, that the EU in certain 

areas resembles that of a state, in terms of exclusive competences to create polices, as 

exemplified with the Lisbon Treaty from 2007, which I will touch upon in the background section of 

the European Union. Here we can see the role of the EU versus that of member states in terms of 

competences; exclusive, shares and supporting. These areas of competences point to the fact that 

the EU in certain areas has taken on the mantle of governance from the member states, this is also 

argued by Rosamond “there has been a substantial „drift‟ of policy-making competence from 

member states to the European level” (Rosamond, pg. 118, in Cini, 2003).  

In the chapter by Rosamond we are introduced to the theory of the regulatory state (Rosamond 

2003). The chapter presents two distinct types of states. The interventionist and the regulatory type 

of state. The former kind concerns the government taking an active interventionist role and 

redistributing the wealth, e.g. collecting taxes and using the money to run a welfare system like in 
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Denmark. The latter type, the regulatory state, is very similar to that of a federal style government, 

and in terms of the EU this is seen e.g. with the regulation of the Single European Market (SEM) 

(Cini, 2003, ch.8). This means that the governance of the European Union is concentrated on 

correcting market failures; as such, the role of the EU is to ensure that member states comply with 

the Single European Market, and if compliance is not met, then the EU takes regulatory steps to 

ensure compliance with the SEM.  

When applying the theory mentioned by Rosamond, the role of the EU boils down to one of 

governance. And in the case of governance we can see how the Lisbon Treaty has defined the role 

of the EU versus that of the member states through the definitions of competences. The realm of 

energy lies in the bracket of shared competences, and as we can see, the current role of the EU is 

to ensure a common energy policy in Europe through regulatory means, e.g. implementation of 

transnational networks, harmonization of support schemes for renewable energy and common 

energy goals for the European Union. In order to fulfill these goals, the EU is able to use a variety 

of governance tools, both market-based regulations as well as regulatory tools. In my analysis 

section I will elaborate on some of the tools used by the European Union.  

To sum up, I believe, as argued by Rosamond, that this type of supranational governance by the 

EU points to the fact that in certain policy areas the EU holds regulatory power over that of the 

individual member states, i.e. that within some areas of policy, the EU functions similar to that of a 

state. In my analysis I will provide examples on how the EU puts regulations in place which 

stipulate how and when the individual member states should fulfill certain criteria, e.g. domestic 

CO2 reductions, increased renewable shares in the energy mix etc.  

3.3 Public-Private Agreement Theory 

The focus of this paper is whether or not it can be argued that the EU‟s focus on including nuclear 

energy into the long-term energy mix of Europe can be said to have a detrimental effect on 

renewable energy. I believe that the best course of action is to focus on governmental influences in 

shaping competition within an industry. In this respect I find that the most relevant theory to use is 

the theory of public-private agreements from the book: Co-operative Environmental Governance 

from 1998 by Pieter Glasbergen. Public-Private Agreements (PPA) is a variant of public-private 

partnership, and before I argue why I believe PPA is relevant for my thesis, I will explain what 

public-private partnership is.  

3.3.1 Public-Private Partnership 

The definition of PPP is taken from the book Public Private Partnership from 2004 by D. Grimsey 

and M. Lewis. In this book they look at the emergence of public-private partnership (PPP) and the 
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incentives within PPP that enable governments to attract private investments to public projects. 

The use of PPP is nothing new; e.g. the construction of toll roads in Medieval UK, highways in 

France in the 1900‟s etc. (Grimsey & Lewis, 2004). In all of these examples we see PPP as a tool 

for the government to ensure financing and operation of infrastructure programs.  

The classic use of PPP is where the government grants a player in the private sector concession to 

build and operate a specific piece of infrastructure under specific performance criteria, e.g. the 

building and operation of a road, utility companies etc. or in the case of Denmark, the concession 

given to Maersk to search for oil in the North Sea in the 1960‟s. The private sector agrees to 

undertake the initial financial burden and risks associated with the endeavor; however, unlike a 

regular bid on a government contract, the player in the private sector obtains control of the project 

after construction. The control of the finished project is not indefinite; they are only given control for 

a certain timeframe before the government regains control. This means that the player from the 

private sector needs to ensure that the expenses are covered within this timeframe (Grimsey & 

Lewis, 2004). Unlike a traditional public procurement where private bids are compared and then a 

contract is given for a project, the government in a PPP-scheme essentially purchases a long-term 

service, where they have little or no financial risk.  The main point of PPP is that, when properly 

created, it acts as a win-win situation for both the public, i.e. the government, and the private sector 

(Grimsey & Lewis, 2004).  

Within the realm of public-private partnership Glasbergen (Glasbergen 1998) has highlighted a 

new approach as how to use PPP as a policy management tool. Instead of using PPP as a 

traditional tool to ensure investment into infrastructure, Glasbergen introduces an approach where 

the PPP can be used to implement government policies, especially within the framework of energy 

and environment. This is called public-private agreements, and the theory is presented in the book 

Co-operative environmental governance (Glasbergen 1998).  

3.3.2 Public-private agreements 

Glasbergen analyses the need and use for environmental governance as a tool to create and fulfill 

goals (Glasbergen, 1998). Public-private agreements build upon the theory of public-private 

partnership, however, unlike PPP which focuses on investment relations between the state and 

private actor, the approach in PPA is to focus on how the government can act as a facilitator for 

change within the private industry. This is done via environmental governance where the 

government interacts with the private sector by setting standards and creating incentives for 

change within the private sector. The government can, according to the theory of PPA, take one of 

several approaches which I will outline in the following section.  
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Glasbergen outlines several modes of environmental governance, from strict government 

intervention from government to more market-based incentives. The main element of the theory of 

public-private agreements is the interrelation between the government and the industry. The 

government takes an active role and creates a framework in which the industry can operate. The 

government, either national or supranational helps create either a level playing field within a sector, 

or the government can create legislation which forces the private sector to move in a specific 

direction. These two approaches can be seen in terms of government granted subsidies, i.e. 

leveling the playing field to allow for competition on equal terms, or in terms of creating an un-level 

playing field, i.e. moving the private sector in a specific direction where the government focuses on 

one specific aspect within an industry, e.g. like the 2050 approach envisioned by the EWEA.  

3.3.2.1 5 modes of public-private agreement 

In the following section I will outline the regulatory and the market based approach of governance, 

and afterwards I will argue why the environmental governance fits as a theory to explain the role of 

the EU in shaping competition on the EU energy market.  

Within the theory of public-private partnership Glasbergen focuses on 5 modes of public-private 

agreements and who the key actors are within each modes of PPA. In terms of this paper, I find 

the regulatory control theory and that of market regulations most relevant to focus on. The other 3 

which I will only mention here, but not go into detail with are: civil society governance, contextual 

control and self-regulation, and co-operative management.  

Regulatory control  

Regulatory power is an all-encompassing term which refers to a decision-making body creating 

changes in a market. The degree of regulation can be divided into a question of “direct steering” or 

“indirect steering” (Glasbergen, 1998, pg. 44/45), also referred to as regulatory power or market 

based approach (Glasbergen, 1998). Direct steering regulatory power entails that the decision-

makers take a hand-on approach and govern the market, either through awarding permits and 

licenses to specific companies or by issuing a band on specific technologies.  

The government plays a key role in setting regulatory statutes which will effect a change within a 

given industry e.g. setting minimum standards, imposing rules etc. Each of these regulatory 

statutes will effect a change within an industry. One such example is the mandatory purchase of 

20% renewable energy overall in the European Union introduced in the EU 2020 plan. This sets a 

standard for the energy industry in terms of how much produced energy can come from 

conventional fossil fuel sources (Glasbergen, 1998).  
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Market Regulation Approach  

On the other hand, the theory behind the market-based approach, or indirect steering, holds that 

the governing body should set the goals and targets, i.e. defining the overall framework, and then 

the companies and the industry will align in order to fulfill these goals (Glasbergen, 1998). The idea 

behind the market-based approach is to provide incentives for the companies to implement 

cheaper and better technologies, thereby speeding up the progress to fulfill the vision behind the 

regulation (Stavin, 2007). 

This approach runs somewhat counter to the idea of regulatory control. Proponents of a market 

based approach believe that the single most efficient way to ensure environmental governance is 

via price mechanisms. Although the government plays a small role, i.e. as facilitators, the market 

should be allowed to work unobstructed. As such, the role of the government is merely to produce 

a proper financial incentive structure; from there the market will be able to provide the desired 

result. An example of such an approach is the Emission Trading System in the EU. The EU has set 

specific standards for CO2 emissions via a cap and trade system and, in theory, the market will 

from there automatically correct itself towards the most cost-efficient mode of production, which will 

coincide with higher environmental standards. (Glasbergen, 1998). 

 

In the discussion section of this paper I will look into the pro‟s and con‟s of these two approaches 

and argue which of these can best explain the current proposals laid out by the EU in the 2020 and 

2050 plans. 

3.3.3 Environmental economics 

The public-private agreements presented by Glasbergen are further elaborated upon by Robert 

Stavin (Stavin, 2007). In his work from 2007 „Environmental Economics‟ he touches upon the 

market based incentives to facilitate change, also known as opportunity cost. In his paper he 

focuses on what will drive a market to change its behavior, and according to Stavin (2007) the 

market based approach can be divided into 4 sub-fields: pollution charges, tradable permits, 

market-friction reductions and government subsidy reductions. Each of these will induce a change 

on the market. Similar to the market-based approach by Glasbergen (1998), we can see that the 

role of the government is small. The role of the government is to provide the market with 

incentives, from there the market will change on its own due to the financial incentives to do so 

(Stavins, 2007). The key concern with a market-based approach is the inherent unwillingness to 

change. This means that change within an industry is based on cost-effectiveness, and only when 

business as usual will result in financial loss will changes occur. This, according to Glasbergen 

entails that the role of the government is to create the proper financial incentive; otherwise the 
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state runs the risk that the financial incentive policy has no effect due to the fact that it is more 

costly for the company to comply than not to comply (Glasbergen, 1998). 

In Stavin‟s paper (2007) the alternative to the market based approach is called command – and 

control, which is rather similar to Glasbergen‟s regulatory control. Here the role of the  government 

is much larger than in a market-based approach. The main point is that the market is seen as 

having failed to correct itself, and as such the government is needed to provide regulatory means 

to move towards the desired objective (Stavin, 2007).  

According to Glasbergen and Stavin the problem with command- and control/regulatory control is 

that it provides very little flexibility for the companies within the industry. This means that the 

companies within the industry are expected to shoulder the burden equally. This theory of control 

works in a homogeneous market where each actor within the industry can be expected to have 

similar resources at their disposal. However, since almost any industry is heterogeneous, this 

would create an unbalanced regulatory burden, thereby achieving what Glasbergen (1998) warned 

about, namely a poorly implemented regulatory control mechanism.  

3.3.4 EU’s role defined by PPA 

Although the PPA-theory is founded on a national level and looks at national governance, it can 

also be applied to an EU level. Rosamond argues that we see a shift towards more supranational 

control, and as such, within certain sectors of the EU. I believe that it would make sense to apply 

the theory of public-private agreements, and the energy sector is one of them. 

By using the theory of public-private agreements, as introduced by Glasbergen, and the points 

raised regarding regulatory control and market based incentives, I can discuss and highlight the 

role of the EU, and how the policies of the EU can affect competitiveness on the EU energy 

market. This will allow me to incorporate the elements of concern raised by both the European 

Wind Energy Association and the European Nuclear Society. Both of them express concern 

regarding the potential impact the EU 2050 roadmap will have on either renewable or nuclear 

energy within the future European energy sector. After my analysis of the EU 2020 directive and 

the 2050 plan, I will touch upon the positioning papers of the ENS and the EWEA. This will, 

together with the PPA theory introduced above, allow me to discuss whether or not the EU 

acknowledgment of nuclear power as a way of reaching the EU 2020 and 2050 climate and energy 

goals will have an effect on the competitiveness of renewable energy within the European energy 

sector. 

 



Thomas Juhl Hansen [19] MSc. IBP 
 
 

3.4 Competition theories 

In the following section I will explain my choice of theory to analyze the competition within the 

energy industry in Europe. The theories I have chosen to apply are two company-level theories of 

competition that together provides an external and internal view, on which criteria are important for 

a company to operate within an industry. The first one is Porter‟s 5 forces from 1979, and the other 

one is the Resource-based theory of competitive advantage (R-A) from 2001 by Robert M. Grant.  

Although these two theories of competition, Porter‟s 5 forces and the R-A model, focus on 

competition from a company-level perspective, there are elements from within these two theories 

which can be applied to an industrial level. In the following section I will argue why it is possible to 

apply elements of them at another level, namely a general industrial level. This will enable me to 

use these two theories in my discussion section to discuss the competitiveness between nuclear 

energy and renewable energy under the EU 2020 and 2050 plan.  

3.4.1 Porter’s 5 forces 

The Industrial Organization approach to competition argues that the company should adapt to the 

external market rather than seek to differentiate themselves as is the case of the R-A based view. 

Porter looks at 5 external factors within an industry that define the rivalry and thereby the fit of the 

company, as can be in figure 2: 

Figure 2: Porter’s 5 forces 

 

(Porter, 1979) 

Porter has listed 5 criteria a company should consider before entering a market based on an 

external analysis. Porter argues that the layout of the market defines the agree of attractiveness 

and thereby whether or not a company should enter the market. This stands contrary to the R-A 

model, which argues that the internal fit, the competences of the company is the deciding factor. 

We cannot readily apply Porter‟s 5 forces of competition to an industrial level, but there are certain 
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elements which would make sense to apply to an industrial level, e.g. the competitive rivalry within 

the energy sector, as well as the threat of new entrants. However, there are also elements within 

Porter‟s 5 forces which are less relevant in terms of this paper, and in the following section I will 

look at each of the aspects of Porter‟s 5 forces and argue their applicability in relation to this paper.  

It is important to notice that similar to the R-A based theory part, I will be applying this theory with a 

focus on the competitiveness between nuclear energy and renewable energy.  

Bargaining power of customers 

Many of the points presented in Porter‟s 5 forces changes in importance depending on the role of 

government. The bargaining power of customers, i.e. utility companies who deliver the energy to 

the end-users, are often required to purchase specific amounts of energy at specific prices due to 

subsidies, this erodes the bargaining power of customers. The importance of bargaining power of 

customers is eroded in an industry with political mandated purchases from specific sources, and 

therefore this aspect holds little relevance to this paper. This is so since the mandated purchases, 

e.g. low-carbon sources benefits both nuclear and renewable, thereby removing a competitive 

factor.  

Bargaining power of supplier 

The bargaining power of suppliers is an interesting aspect to look at when considering the 

competitiveness between nuclear energy and renewable energy. In this section, bargaining power 

of suppliers is not including the materials needed to construct a nuclear power plant or a wind 

turbine, as this cost differ from country to country. Rather, when talking about bargaining power of 

supplier, the area I will focus on is the area of fuel to power plants. In my discussion section, I will 

look further into this aspect of the competitive nature of renewable and nuclear energy.  

Threat of substitute products 

The threat of substitute products is a very important aspect of Porter‟s 5 forces to look at. 

Substitute products refer to a new player entering the market, from a heretofore unknown source. 

This aspect of Porter‟s is possible when we consider that within the energy sector, as a whole, the 

various technologies that provide energy can be divided into sub-industries. Therefore, if we argue 

that coal, oil and gas, as the traditional fuel sources, have made up the composition of energy for 

many years, then the emergence and introduction of nuclear energy and then renewable energy, 

signals a substitute product entering the market. The reason for nuclear and renewable being able 

to enter the market and compete against the traditional fuel sources stems from the government 
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acting as a game changer, as argued in the PPA-section. I will return to this aspect in my 

discussion section.  

Threat of new entrants 

The threat of new entrants looks at the barriers to enter a market. These barriers can be defined as 

high or low, signifying the ease a company would have to enter. From the point of view of a 

company within an industry, the higher the entry barriers the better, as this would mean less 

likelihood of new competition. High barriers to entry can exist due to high upfront capital 

investments or high technological demands or a large degree of regulations imposed upon the 

actors within an industry (Porter, 1979).  

The energy industry is characterized by high barriers to entry, both due to high capital intensive 

investments needed upfront, but also due to the regulatory challenges involved in getting 

permissions to construct power plants, and furthermore the technology demands are quite high in 

terms of know-how to build and operate e.g. power plants and wind turbines. Moreover, one merely 

has to look at nuclear power plants to get an understanding of the huge capital costs and 

regulatory challenges associated with construction of a new power plant (Energy Science 

Coalition, 2010).  

Rivalry within the industry 

The degree of rivalry is important in order to determine the attractiveness for a company to operate 

within a given industry (Porter, 1979). If the degree of rivalry is too high, then the competition 

amongst the companies drives the profit towards zero, thereby decreasing the attractiveness of the 

market. Some of the factors that define the degree of rivalry are industry concentration, how many 

companies are operating in the industry, diversification and product differences within the industry 

etc. (Porter, 1979).  

Since the EU has created a long-term target of reducing carbon-emissions by 80-95 % before 

2050, the relevance of focusing on competition between low-carbon yielding technologies and 

fossil-fuel power driven technologies is low, in terms of this paper. Rather, the degree of rivalry will 

be focusing on the competitive rivalry between nuclear energy and that of renewable energy. I can 

look upon them as rivals within the industry due to the distinctiveness between them, and as such I 

can analyze the competition between them.  

Both nuclear and renewable share similar characteristics, they are both delivering the same end 

product, namely energy. This further means that their diversification lies in the way they produce 
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this energy, and what this entails in terms of their competitiveness. I will look further into this in my 

discussion section. 

3.5 The Resource-based Theory of Competitive Advantage 

“A firm‟s ability to earn a rate of profit ... depends upon two factors: the attractiveness of the 

industry in which it is located, and its establishment of competitive advantage over rivals” (Grant, 

2001, pg. 117). 

Regardless of which theory that is applied, the definition of competition always takes a point of 

departure in the company‟s strategy. The main difference between Porter‟s 5 forces and the R-A 

model is their focal point in what is important in order to be able to obtain a profit. This is evident 

from the quote above, where Porter‟s 5 forces look at the external factors, the R-A argues that the 

strategy the company should adapt should reflect its internal competences rather than focusing on 

the external environment (Grant, 2001).  

This means that the definition of competition in an R-A based approach is “the link between 

strategy and skills” (Grant, 2001, pg. 114). When the strategy is derived from the competences of 

the company, then it is easier to develop a long-term viable strategy, whereas a strategy focused 

on how the company fit into the external environment, is subject to the fluctuations of external 

factors (Grant, 2001).  

When we consider that the European Union has a value-laden position of reducing CO2 emissions 

by 80-95 percent before 2050 (EU Low carbon roadmap, 2011), then it can be argued that the 

competitive advantage of low-CO2 emitting technologies is that they are in a position to benefit 

from the goals and ambitions of the European Union. Therefore, if we apply the R-A based view of 

competitiveness on the energy industry of Europe and look at the low-carbon yielding technologies 

of nuclear and renewable energy, then, according to Grant, the competitive advantage of these 

technologies would be the very fact that they are low-carbon yielding (Grant, 2001).  

Therefore, if we look at sustainable competitive advantage from the point of view of durability, then 

it makes a certain sense to apply the R-A based view of competitiveness. “… the longevity of a 

firm‟s competitive advantage depends upon the rate at which the underlying resources and 

capabilities depreciate or become obsolete” (Grant, 2001, pg. 124). 

As the above quote argues, the durability of a competitive advantage is dependent on the 

availability of resources and also, and most important in terms of this paper, whether or not the 

capabilities of the firm become obsolete. If we lift the R-A view up to an industrial level and look at 

the competiveness of low-carbon yielding sources, then it can be argued that the durability of their 
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competitiveness is defined by the political framework from the EU. However, this also questions 

the long-term sustainability of their competitiveness. If we use the arguments of the R-A theory 

regarding durability, then it would stand to reason that the durability of the competitive advantage is 

directly tied to the long-term plans of the EU. I will touch upon the political aspect of shaping 

competition when I look into the theory of public-private agreements (PPA).  

3.6 Application of Porter’s 5 Forces and the R-A model of competition  

As I have outlined above, although I cannot use both theories in total, both of them hold elements 

which I will be able to use in order to discuss the competitiveness between nuclear energy and that 

of renewable energy. In terms of the R-A model I can draw upon the explicit competences that 

mark the difference between nuclear and renewable energy, and on which they compete. Similar, 

with Porter‟s 5 forces, I will be able to draw upon certain elements in order to discuss the external 

dimensions that shape the competition between nuclear and renewable energy.   

However, in terms of the influence of politics, neither Porter‟s 5 forces nor the R-A model can 

adequately be used to explain the role of the government, be that national or, in this case, 

supranational. The fact that nuclear and renewable electricity generation currently accounts for 

roughly 45% of produced electricity in Europe (EU 27 Key Figures, 2011) would indicate an ability 

to compete. However, this competition is only possible due to the backing from national politics and 

increasingly also due to political backing from the European Union as argued in the PPA section. In 

my discussion section I will return to these theories and apply them together with my analysis in 

order to answer my research question. 

3.7 Competitiveness Defined by PPA 

In the theory section above I have presented and argued why I find it relevant to use company 

level theory of competition and state level theories of public-private partnership and apply them to 

a higher level, namely industrial and supranational levels. The concept of competition, be that from 

the R-A based point of view or the IO point of view, holds certain elements which can be applied to 

a general industrial level. However, the only way this can be done is by acknowledging the role of 

the state in shaping competition due to the regulations and goals and ambitions that the state sets 

forth. As I have argued, with reference to Ben Rosamond (Cini, 2003), the EU can in some areas 

be considered akin to a state in terms of regulatory power. By adapting this point of view, I believe 

the EU holds regulatory power similar to that of a state within the area of energy. And viewing it 

this way I will be able to use the theory of PPA; together with elements of Porter‟s 5 forces and the 

R-A based theory of competition in my discussion section. 
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By combining the useful elements of the competition theories of Porter‟s 5 forces and that of the R-

A model and apply them together with the PPA theory, I believe we end up with a hybrid theory of 

competition. A theory where competition is defined by the PPA framework: An EU model of 

competition through public-private agreements. I believe that by creating this hybrid, I will be able 

to discuss and provide an answer to my research question:  Will the EU acknowledgment of 

nuclear power as a way of reaching the EU 2020 and 2050 climate and energy goals, have an 

effect on the competitiveness of renewable energy? 
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4 Background of the European Union and the Euratom: 
In this section I will briefly describe the history of the European Union, how it were conceived and 

how it has evolved into the political and economic union we know today, and then I will look at the 

role and history of the Euratom.  

The time from 1945 to present day marks the longest stretch of peace in Europe between 

countries. One of the main attributes to this long peace is the European Union. The European 

Union represents a political desire to make peace by creating interdependence on trade. The 

starting point of the European Union can be credited to Jean Monnet and Robert Schumann. In 

1943 Jean Monnet stated “There will be no peace in Europe, if the states are reconstituted on the 

basis of national sovereignty” (Suder, 2007, pg. 19). With the signing of the Treaty of Paris in 1951 

the European Coal and Steel Community (ECSC) was created, the ECSC pooled the resources of 

Germany (West), France, Italy, Belgium, the Netherlands and Luxembourg together, and it was the 

understanding that economic integration and interdependence was the recipe to ensure peace in 

Europe.  

4.1 Evolution of the European Union, from coal and steel to the European 

Union 

At the heart of the European Union lies the treaty of Rome from 1957/581, which created the 

Euratom and the European Economic Community (EEC), they were merged in 1965/67 with the 

ECSC to form the European Communities. The implementation of the EEC created the Common 

Market which sought to introduce a common internal tariff in the member states, and a common 

foreign tariff towards non-member states. In 1986 the Single European Act was introduced, it 

sought to set a fixed deadline for the streamlining of the Internal Market. The SEA was followed by 

the Maastricht Treaty in 1992/1993. With the signing of the Maastricht Treaty the European Union 

was created (Suder, 2007).  

The Treaty of Maastricht created 3 pillars which, until the Lisbon treaty formed the bedrock of the 

European Union. 

These 3 pillars each represent different aspects of European cooperation.  In terms of sovereignty, 

the 1st pillar is the most encompassing, since it involves the largest degree of supranational control, 

the 2nd and 3rd pillar focuses more on inter-governmental cooperation (Suder, 2007) 

The first pillar, the Community Pillar, concerns the “achievement, management and improvement 

of the internal market” (Suder, pg. 31, 2007). It is by far the largest and most encompassing of the 

3 pillars. It includes, amongst others, Customs Union, EU competition law, economic and monetary 

                                                
1
 1957/58 means it was drafted in 1957 and adapted and came into effect in 1958. 
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union, etc. The 1st Pillar also concerned itself with the creation and implementation of the common 

currency, the Euro. It was introduced in 1999 and currently 17 countries have it as official currency. 

The second pillar of the European Union concerns the Common Foreign and Security Policy. This 

pillar allows for the creation of a common foreign policy action, it also controls the grounds for EU 

peacekeeping, human rights enforcement etc. The 3rd pillar consists of Police and Judical 

Cooperation in Criminal Matters (PJCC), and it contains the Schengen Policy, as well as policies in 

the areas of: asylum and immigration policies, smuggling, terrorism, organized crime etc. 

In figure 3 we can  see a visual representation of the development of the European Union, from the 

Treaty of Paris which established the European Coal and Steel Coalition to the Treaty of 

Maastricht which formed the European Union and up till the treaty of Nice. 

Figure 3: Timeline of the EU 

 

(newworldencyclopedia 2008) 

The above graph only goes so far as the Nice treaty. This treaty ended the ECSC which was then 

adopted into the EC as a whole. The next step for the EU was the Treaty of Lisbon, which sought 

to streamline and clarify the role of the EU vs. the role of the member states (The treaty at a 

glance). 

4.2 Treaty of Lisbon 

In the following section I will outline the EU under the Lisbon treaty and explain its importance in 

terms of the EU energy policy.  

The creation of the Treaty of Lisbon comes as a result of the 2004 accession of 10 new states into 

the European Union. This accession highlighted the need for a review of the EU‟s constitutional 

framework. The idea was that the treaty of Lisbon should build upon the work of the existing 

treaties of Amsterdam and Nice, in terms of enhancing efficiency and legitimacy of the EU. The 
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initial proposal of a European constitution was put on a hold after Dutch and French referendums 

showed a firm rejection of the proposed treaty in May and June 2005, the opposition to the new 

constitution argued that it eroded the sovereignty of the Member States and gave too much power 

to the EU (The road to Lisbon, BBC News, Nov. 3rd 2009). In 2007 the European head of states 

passed the Berlin Declaration in which they committed themselves to agree upon a new treaty 

before 2009. This new treaty removed all constitutional symbols, e.g. the term constitution, flags, 

anthems, EU Foreign affair minister etc. since these were the points which had initially raised 

opposition(Schuman Foundation, Lisbon Treaty, 2007). This treaty, the Treaty of Lisbon was 

signed in 2007, and after initial rejection by the Irish, ratified by all member states on Dec. 1st 2009 

(The road to Lisbon, BBC News, Nov. 3rd 2009). The aim and scope of the Lisbon Treaty is to 

streamline the decision making process of the European Union, which makes it easier to provide 

stability in terms of governing and also provides opportunity for institutional changes if necessary. 

In terms of stability, the Lisbon treaty created the office of President of the European Council and 

an office as High Representative of the Union for Foreign Affairs, currently chaired by, respectively, 

Herman van Rompuy and Catherine Ashton. These two offices are the official representatives of 

the European Union thereby signaling a coherent and unified foreign policy as well as stability in 

the European Union. The president of the European Council used to be the head-of-state of the 

member state currently holding the Presidency of the European Council, and now it is a permanent 

position with election every 2½ year. The role of the new office as president of the European 

Council, aside from being the official representatives of the EU, is also to prepare and chair the 

meetings of the European Council. (Schuman Foundation, Lisbon Treaty, 2007) 

4.3 The competences of the European Union and the member states 

In relation to this paper, some of the important changes revolve around the concept of 

simplification of the European Union. The Lisbon Treaty merged the 3 community pillars as 

mentioned earlier into a simpler design of competences. This design of competences was created 

to make it easier to understand the question of: who is responsible for what? Essentially, the 

European Union has been granted privileged exclusive competences in certain areas by the 

member states and in all other areas than specified under the exclusive and shared competence 

the member states retain their competences. This ensures that the EU cannot gain additional 

power without the expressed say-so by the national governments (Division of competences within 

the European Union, 2010). The 3 types of competences which were created with the signing of 

the Lisbon Treaty are exclusive competences, shared competences and supporting competences.  

In terms of the latter, this means that the EU can only act in a supporting role, and that the decision 

making right are left entirely to the member states. The exclusive competences refer to areas such 
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as: Customs Union, competition rules needed for the functioning of the internal market, monetary 

policy for the Euro-zone countries, common trading policy etc. Within these areas the EU can 

legislate alone and enact binding procedures on the member states.  

The shared competences refer to areas of responsibility such as energy, environment, 

transeuropean networks, internal market, transport and consumer protection etc. The member 

states can exercise their competences within these areas, provided that the EU is not exercising its 

own rights. The EU have exercised its right to create goals for the EU as a whole within the areas 

of energy and environment, as such, the member states cannot create goals which counteracts or 

are less demanding than those created by the European Union (Division of competences within the 

European Union, 2010).  

4.4 3 pillars of European Energy 

The energy policy of Europe has since 2007 rested on 3 pillars: sustainability, security of supply 

and competiveness (An energy policy for Europe, 2007). These 3 pillars are not new, however, 

prior to 2007 they were treated individually, and as such, the importance of them has varied greatly 

at the expense of each other since the foundation of the European Union/European Communities 

in the 1950‟s. The importance of each of these aspects of the energy p illar is tied together with 

geopolitical occurrences and the subsequent mindset of the member states. With the Suez crisis in 

the 1950‟s and the oil crises in the 1970‟s, security of supply was the most important subject, in 

terms of energy. It resulted in national monopolies on energy to ensure stability, as well as 

subsidies to introduce nuclear power, and then renewable energy (An energy policy for Europe, 

2007). The logic behind this is touched upon in the book The New Energy Paradigm by Helm et. Al 

from 2007. In the book he argues how in surplus years, political regulation is minimal, but when 

disruption occurs, the need for government intervention comes to the fore (Helm et. Al, 2007). 

During the 80‟s and 90‟s the economic prevalent theory of laissez-faire and free market powers 

were dominant, a dominance which also were prevalent within the energy markets. Here we saw 

the desire for liberalization and privatization. As such, the 1980‟s and 1990‟s saw a desire to 

liberalize the energy markets, and to lift the national monopolies on energy which were prevalent at 

the time (Helms et. al.  2007). However, in terms of energy, the liberalization of the national 

monopolies has been very slow, which has attributed to a less than ideal sector for 

competitiveness. With regards to addressing climate concerns, during the 1980‟s and upwards, the 

EU began to realize the impact that manmade pollution had on the environment, in terms of acid 

rains and global warming. This spurred the desire to move toward the use of renewable energy. 

Initially only at individual member state level, but with the 1997 EU signing of the Kyoto protocol 

the EU as a whole pledged to reduce its CO2 emissions to 8% below 1990 levels before 2012. 
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These targets have later been revised to correspond with the EU 2020 targets (What is the EU 

doing on climate change, 2010).  

So as we can see, prior to the official creation of the 3 pillars of the EU energy policy, the 3 pillars, 

sustainability, competition and addressing climate concerns, have each vied for attention, and 

received attention depending on the geopolitical situation at the time. With the creation of the 3 

pillars, the EU signals that these 3 targets are interrelated and a key to fulfill the EU„s long term 

energy plans (An energy policy for Europe, 2007), this I will return to in my analysis as well as the 

discussion section. 

4.5 History of Euratom and nuclear energy in Europe 

In the following section I will outline the history and role of the Euratom and the use of nuclear 

energy in Europe. By explaining the emergence of the Euratom and thereby the political choice for 

using nuclear in Europe, I can set the ground for a discussion on the role of the European Union in 

shaping competition on the EU energy market.  

The creation of the Euratom is closely linked to the Suez-crisis of 1956, and as such the creation 

and implementation of Euratom and nuclear energy in Europe is closely linked to geopolitical 

situations (CVCE, 2011). In 1956 the Egyptian government decided to nationalize and close of the 

Suez Canal, thereby shutting off a vital supply route between the Mediterranean and Asia, 

including the supply route for oil to Western Europe. Although the crisis was quickly resolved, the 

aftermath of it was a realization that the rapidly depleting coal deposits in Europe would lead to an 

increasing dependence on oil, especially from the Middle East. The Suez-Crisis illustrated the risk 

of relying too heavily on import of oil, a notion which was strengthened during the oil crises of the 

1970‟s (CVCE, 2011). After the Suez Crisis, the Common Assembly of the ECSC formally 

proposed extending the supranational authority of the ECSC to also include sources of energy 

such as gas, electricity and nuclear energy. It was, however, decided that nuclear energy should 

be kept separate from conventional sources of energy in order to promote research and industrial 

development of nuclear energy. The idea of Euratom was to create a common Treaty under which 

the member countries could pool funding, research and cooperation into, in order to start 

investment into nuclear programs, programs which were/are very costly (Euratom, 2007).  

The structure of the Euratom was initially comprised of 234 paragraphs divided into 6 sections 

(Euratom, 2007). The Euratom is part of the Acquis Communitaire, which means that any country 

entering into the European Union also agrees to adopt and follow the already enforced 

agreements. Included in these are the provisions of non proliferation of nuclear energy.  
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The Euratom acts as a monitor of the 152 current operational nuclear power plants in Europe 

across 15 member states. France holds 59 nuclear reactors which counts for nearly 80 percent of 

total electricity generation in France, whereas Germany has 17 nuclear power plants, which 

accounts for roughly 27 percent of total electricity generation in Germany. In total, the output of the 

nuclear power plants in Europe generates 1/3 of European electricity generation. Since the 1980‟s 

few nuclear power plants have been build in Europe, this means that, with an expected lifecycle of 

40 years, many of the plants in Europe would need to be replaced or their lifecycle extended, 

where safely possible, by 2020 (Energy Science Coalition, June 2010). In my analysis of the EU 

2050 plan I will look into the European Nuclear Society‟s (ENS) positioning paper on the future of 

nuclear energy in Europe.  

4.6 History of renewable energy: 

The harnessing of nature‟s power in order to generate energy has been around for several 

thousand years, but apart from hydropower which has been used since the late 19th century, the 

real use of renewable energy, as a fuel source to meet the supply demands of the average 

consumer, did not come to the fore until the second half of the 20th Century (Renewable energy 

history). The term renewable energy refers to the use of natural persistent energy sources, like the 

harnessing of the wind, water, solar power, and also the burning of biofuel to generate energy.  

Unlike hydropower, other types of renewable energy sources can, similar to nuclear power, trace 

its origins to geopolitical situations. As mentioned earlier, the use of nuclear energy can trace its 

roots back to the Suez-crisis of 1956, which spurred the countries of Europe to create the Euratom 

and from there start the use of nuclear energy in Europe. Similar, the use of renewable energy can 

trace its origins to the oil crises of the 1970‟s, these crises highlighted the growing import 

dependency on energy and the inherent security of supply danger herein. However, unlike the 

Euratom, which was created to pool resources together due to the extreme cost of introducing a 

nuclear program, the emergence of renewable energy has been locally centered in the individual 

member states, and only recently has it been moved to an European level (Cameron, 2007).  

In Denmark the use of renewable energy started in the wake of the 1970‟s oil crises, when the 

Danish government decided to use renewable energy as a tool to ensure security of supply (Wind 

Energy Policy, Denmark, Krohn, 2002). The introduction of renewable energy was, similar to 

nuclear energy in Europe, secured via national subsidizing and support schemes.  
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This desire to use renewable energy to ensure security of supply is also mimicked in e.g. Sweden 

which generates roughly 40% of its energy from renewable energy sources, primarily hydropower 

(Sweden.se, energy, 2011).  

With the increased awareness of climate changes and the increased concern over reliance on 

energy imports, the EU has moved the question of implementation and use of renewable energy 

away from a national level and up to a supranational level. This was done with the 2001 renewable 

directive 2001/77/EC which provided guidelines on the amount of renewable each member state 

was to achieve before 2010, as well as guidelines on reporting. This was replaced with 

2009/287EC which mandated the overall targets which were to be met before 2020, as such, this 

directive was made to corresponds with the EU 2020 plan (EU 2020).  
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5 Analysis 
In this section of my thesis I will analyze the EU 2020 plan and the 2050 roadmap, these two 

together detail the short – and long term energy goals and ambitions of the European Union. By 

analyzing these two papers I will be able to discuss, with offset in my chosen theory, to what extent 

it can be argued that the policies of the European Union has an effect on the competitiveness 

within the energy industry.  

I believe that it is important to understand that the energy plans of the European Union starts from 

a value-laden perspective, namely that all fossil-fuel powered plants should be phased out in the 

long run, in order to cut CO2 emissions and ensure compliance with the 3 pillars of European 

energy policy.. Throughout this analysis I will touch upon how the EU 2020 plan as well as the EU 

2050 plan corresponds to these 3 pillars. 

In the first part of the analysis I will look into the EU 2020 plan, also known as the 20-20-20 plan 

because it has created improvement targets on 20% within the areas of renewable energy, energy 

efficiency and reduction of CO2 emissions. In the second part of the analysis I will look into the 

proposed 2050 plan, a plan which was approved by the EU in December 2011. This plan outlines 

the long-term goals for the European Union, from 2020-2050. It builds and improves on already 

existing directives as well as the directives put in place in the 20-20-20 plan. In this section of the 

analysis I will furthermore analyze the positioning papers of the European Wind Energy 

Association and the European Nuclear Society. Because, as already mentioned, since the EU 

holds that a phase out of fossil-fuel powered plants are necessary to fulfill their long-term strategy, 

then the renewable as well as the nuclear energy industry stands to benefit the most from the EU‟s 

energy plans. 

By conducting such an analysis, I believe that it will provide me the foundation for a discussion on 

the role of the EU in shaping competition within the energy industry of Europe, and to what extent it 

can be argued that this ability to shape competition will have a detrimental effect on renewable 

energy.  
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5.1 EU 20-20-20 by 2020 

 The EU 2020 plan, which is a series of directives which was adopted in 2009, sets forth what is 

known as the EU 20-20-20 plan. The EU 20-20-20 plan is a 3-tiered energy action plan, and the 

goal is that by 2020 the EU, as a whole, should have achieved a 20 % reduction in greenhouse 

gasses, increased the use of renewable energy in EU, as a whole, by 20% and achieved a 20 % 

increase in energy efficiency.  In the following section I will analyze this 3-tiered strategy and look 

into the political measures the EU is taking in order to reach these goals (EU 20-20-20, 2010). 

5.1.1 20% greenhouse gas reduction 

 The common consensus among world scientist is that global warming is not just a natural 

phenomenon, but that man-made pollution is adding to the effect. In order to address this issue the 

European Union has in its 2020 goals set a target to reduce its greenhouse gas emissions by 20%, 

compared to 1990 levels (EU 20-20-20, 2010).  

One of the main tools to achieve this reduction is through an EU placed „cap and trade‟ system on 

emissions, the so called Emission Trading System (ETS).This system provides companies with a 

certain amount of greenhouse gas allowance; the amount is different from industry to industry.  

The idea is that during a year, the company can at most produce CO2 emissions equal to that 

given by the EU, the cap. If the company goes above this cap, it will be penalized in form of fines. 

The trade aspect of the ETS mean that the company, if it does not use all of its CO2 allowance, 

can keep it to use in the future, or sell it off to other companies, thereby earning a premium for 

producing less CO2 than what the cap allows for (EU ETS, 2010).  

This system, which is a market based system, seeks to make it attractive for companies to reduce 

their greenhouse gas emission via the use of financial incentives, i.e. reduce and save. In order to 

make the companies move towards a less- CO2 emitting European future, the cap in the ETS is 

slowly decreased each year, thereby forcing the companies to move in the desired direction, 

unless they which to be financially penalized. The initial ETS system, which was created in 2005, 

allowed for the individual member states to create own National Action Plans (NAP). This had the 

effect that 27 different national goals in terms of the amount of cap to be allowed and how it was 

distributed was created. This led to a large degree of complexity in terms of cross-country 

comparison, and it also demonstrated a favoring of certain industries within the various member 

states (EU ETS, 2010). Accordingly, the EU has implemented changes in the ETS system; the new 

ETS system will be harmonized on an EU level from 2013. This system is based on an average of 

the allowances from the 27 member states, and then set with a linear reduction of 1.74%, which 

will end up with an average of 20% by 2020 (EU ETS, FAQ, 2010). It is important to note that the 
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current ETS system only aim towards reaching the 2020 goal, and as such, the linear reduction 

does not correspond to the 2050 ambition of a 80-95 reduction in CO2 emissions. I will touch upon 

this in the 2050 analysis. 

5.1.2 EU energy efficiency to increase by 20% before 2020 

One of the single best ways for the European Union to reduce its overall reliance on energy 

imports is by increasing the level of energy efficiency in the EU. Since the main area of focus 

where the EU can achieve the 20% increase in energy efficiency lies within the areas of transport, 

residential and commercial buildings (EU commission, energy efficiency, 2006), the relevance in 

terms of this thesis can be argued, however, I will briefly touch upon it since the desire for energy 

efficiency touches upon all three pillars of the European energy policy.  

If the EU continues with business as usual, it has been projected that the EU will face a cost of a 

100 billion euro annually by 2020 for energy purchase, due to inability to increase energy efficiency 

(EU commission, energy efficiency, 2006). In terms of the three pillars, energy efficiency has a 

direct influence on security of supply, because when we use the energy we have and the energy 

we import more efficiently, then our import dependency will decrease as a result. This will also 

affect the pillar regarding climate concerns, since more efficient energy usage results in less 

greenhouse gasses being emitted. In terms of the implementation of the Single European Market 

in the area of energy, the EU focuses on one key challenge: to fully implement the already existing 

directives, regulations etc within the areas of energy efficiency and competition. By implementing 

these, it is argued that the competitive ability of the companies will increase, because when the 

companies are more energy efficient they use less money on energy, which free up funds to be 

used for profit-maximization (EU commission, energy efficiency, 2006). However, although this 

aspect of the 2020-plan touches upon the 3 pillars of European energy, the main areas of interest 

lies within the real estate and transport sector of the EU, and as such the relevance of this 

particular aspect of the 2020 in terms of my thesis is small. 

5.1.3 20 % renewable energy by 2020 

In the following section I will look into the EU‟s desire to achieve a total of 20% renewable energy 

in the EU energy mix by 2020, I will analyze the motivation for this, how the EU can accomplish 

this and how far they are in the process. Furthermore, I will look into the policies created to make 

this goal feasible as this will provide me with a foundation for my discussion section. It is important 

to note that unlike the 2050 plan which focuses on low-carbon emitting technologies, the EU 2020 

plan focuses specifically on renewable energy, and as such, it does not include the use of nuclear 

energy or carbon capture and storage.  
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In 2009 the EU adopted a renewable directive, which outlined the individual targets the member 

states should achieve, in order for the EU as a whole to have 20% of its energy derived from 

renewable sources, compared to the 2005 base year. One of the main reasons for this is the 

expected increase in oil and gas import, mainly from the Middle East and Russia, which is 

expected to rise to upwards of 90 % for oil and 80 % for gas by 2030, unless measures are taken 

now (Geopolitics of EU energy supply, 2007).  

Table 1, which is adapted from a table in the Directive 2009/28 (Directive 2009/28, 2009) shows 

the current progress. Here we can see the 2020 targets of the individual member states compared 

to the amount of renewable they had in the base year, 2005. As we can see, the amount of 

renewable energy to be introduced into the energy mix varies greatly from country to country.  

Some countries like Malta, whose reliance on energy import is close to 100 % need to reach 10% 

by 2020, whereas countries like Sweden and Austria are required to reach close to 50 and 35 % 

respectively (EU 27 key figures, 2011). The large amount of renewable energy currently in place in 

Austria and Sweden are due to the availability of hydropower.  

Table 1: National overall targets for the share of energy from renewable sources: 

 2005   2009 

(exp) 

   2020   2005 2009 

(exp) 

2020 

Austria 23,3 29,3 34  Latvia 32,6 36,8 40 

Belgium 2,2 3,8 13  Lithuania 15 16,9 23 

Bulgaria 9,4 11,5 16  Lux.bourg 0,9 2,8 11 

Cyprus 2,9 3,8 13  Malta 0 0,7 10 

Czech Rep 6,1 8,5 13  Netherlands 2,4 4,2 14 

Denmark 17 19,7 30  Poland 7,2 9,4 15 

Estonia 18 22,7 25  Portugal 20,5 25,7 31 

Finland 28,5 29,8 38  Romania 17,8 21,6 24 

France 10,3 12,4 23  Slovak Rep. 6,7 10 14 

Germany 5,8 9,7 18  Slovenia 16 17,5 25 

Greece 6,9 7,9 18  Spain 8,7 13 20 

Hungary 4,3 9,5 13  Sweden 39,8 50,2 49 

Ireland 3,1 5,1 16  UK 1,3 2,9 15 

Italy 5,2 7,8 17  EU27 8,5 11,6 20 

         

(Adapted from the Directive 2009/28, promotion of renewable sources, 2009) 
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The EU has mandated the member states to implement an overall of 20% renewable energy, with 

specific targets for each individual country, however, the tools to use to accomplish this is left to 

the member states.  

5.1.4 Feed-in-Tariff  

In the following section I will look at the most common regulatory incentive used in the European 

Union. The EU has mandated a 20% total increase in renewable energy in the overall energy mix 

of Europe, which has resulted in specific targets for the 27 member states. The EU has left it to the 

individual member states to decide which policies to implement in order to fulfill this goal. The 

policies enacted varies between regulatory and market-based schemes, however, the most 

popular subsidy scheme used in the European Union is the Feed-in Tariff. 

The Feed-in tariff (FiT) is a regulatory based scheme which obliges the utility companies, who 

supply the electricity to the end consumers, to purchase renewable energy at a premium set by the 

government. The FiT is typically set for a long-term period of time, e.g. 10 to 20 years, and it is 

designed so that the premium the utility companies have to pay is gradually reduced. This will spur 

further innovation and technological development, which, in theory, will result in a renewable 

energy source ending up being price competitive to that of fossil fuel. FiT is one of the most 

popular regulatory schemes currently in place in Europe, and it operates in at least 18 EU states in 

some form or another (House of Lords, 2008).   

The main benefit of the FiT is that the premium the utility companies have to pay can differ 

depending on the various technologies. This mean that the premium paid for purchasing electricity 

generated from solar differs from that of wind, thereby ensuring a similar incentive to invest and 

research into solar. The role of the government in this regulatory scheme is to lay the foundation of 

the premium, and decide the amount the utility companies have to purchase from which renewable 

energy source. The FiT-model is seen as one of the most popular methods of regulation currently 

in the EU (House of Lords, 2008). One of the main reasons for its popularity is the sense of 

security it gives to investors, in terms of stable framework. Since the FiT premium is set for 10-20 

years, the investors can rely on a specific return on investment. Furthermore, in terms of research 

and development into different renewable technologies, the FiT-model does not promote any single 

technology, since the premium paid varies amongst the different renewable technologies, thereby 

ensuring that no single technology is preferred over others (EU working document, 2008). 

However, the FiT is not completely flawless, amongst the points of critique raised against FiT is the 

role the government play. The more regulatory a scheme is, the higher is the demand for prudence 

and sensibility from the government, if the government cannot ensure investors etc. that they can 

establish a long-term positive framework, then the FiT might work counter to what was intended 
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(Clumsy handling of solar subsidy, Guardian, UK, 22nd Dec. 2011). This point of concern is also 

raised by Glasbergen (1998), and I will look further into this in the discussion section. 

5.1.5 Sum up of EU 20-20-20 

In the previous section I have touched upon the three aspects of the EU 20-20-20 plan, and how it 

relates to this thesis. As mentioned, the 20-20-20 by 2020 plan is a series of directives from 2009 

which put energy and climate on the agenda. Through these directives the EU seek to achieve 3 

strategic targets: 20% reduction in CO2 emissions, a 20% increase in energy efficiency, and a 20% 

increase of renewable into the energy mix of the EU. These plans are well under way, but this plan 

only goes to 2020, i.e. it is a short-term plan. This means that the EU needs a plan which goes 

beyond 2020 in order to focus on the long-term energy perspective of Europe. In the next section I 

will analyze the proposed EU 2050 roadmap to a low-carbon future, a roadmap which is proposed 

by the European Union, and it details the steps that are necessary to fulfill the long-term goal of the 

EU: to reduce CO2 emissions by 80-95% before 2050. 

The EU 20-20-20 plan hold several elements which points towards the role of the EU as more than 

merely a mediator and a meeting facilitator for the 27 member states, rather the EU holds power to 

create and impose rules and regulations in many areas, including energy. After I have conducted 

my analysis of the EU 2050 plan, I will be fully able to discuss the role the EU plays in shaping 

competition on the EU energy market, and through this discussion I will be able to answer my 

research question.  

5.1.6 EU after 2020 

The European Union has set itself an ambitious goal to reduce CO2 emissions by 80-95% before 

2050 (EU low carbon roadmap, 2011). This plan is outlined in the „Roadmap for moving to a low 

carbon economy in 2050. The 2050 roadmap is a series of suggestions on how the European 

Union should act in order to move to a low-carbon future. As can be expected, this roadmap has 

spurred a lot of comments and lobbying from within the energy industry of Europe. After I have 

analyzed the suggestions in the roadmap and how it ties together with the current EU legislations 

as well as the 2020 plan, I will look into the responses given by the European Wind Energy 

Association (EWEA) and the European Nuclear Society (ENS), two of the sectors within the energy 

industry which stand to gain the most from the proposed 2050 roadmap. This approach will allow 

me to properly analyze and highlight the difference in opinion between the politicians in the 

European Union and the lobbyist from within the energy industry. This will also enable me to 

discuss to what extent it can be argued that the energy policy of the European Union shapes the 

competition within the energy industry. 
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Where the 2020 plan is a series of directives for CO2 reduction and increase in renewable energy 

sources, the 2050 is merely a roadmap which was adopted on the 15 th of December 2011. This 

roadmap highlight the challenges of reaching an 80-95% CO2 reduction and at the same time 

ensure security of supply and competitiveness. As such, while not legally binding as the 2020 plan 

is, it seek to highlight how the EU can move forwards (EU low carbon roadmap, 2011). In this 

roadmap, the EU commission has certain areas which they see as key areas to focus on in order 

to fulfill the vision of a low-carbon efficient economy by 2050. Amongst these areas are domestic 

CO2 emission reductions via implementation of low-carbon technologies, R&D into cost-effective 

technologies, increased reliance on renewable energy and an investment into smart grid and better 

grid infrastructure in Europe.  

5.2 EU 2050 plan 

Where the EU 2020 can be characterized as a short term plan for the EU, the proposed 2050 plan 

sets the long term perspective for European energy policy. “2050 may seem a long time from now 

but in the power sector, 2050 is only one investment cycle away, which means decision makers 

must act today and provide the markets with clear signals on technology choice (EWEA 2050 pg. 

7, 2011). Although the quote is from the EWEA‟s take on how the future of European energy 

should be shaped, the message holds a certain truth; in order to meet a goal as ambitious as the 

2050 plan proposes, the EU needs to act now.  

The EU 2050 plan will build upon already existing energy policies as well as those being enacted in 

the EU 2020 plan. Within these already existing EU energy policies is the European Trading 

System (ETS). As mentioned in the 2020 analysis, the ETS is currently only set to function until 

2020, this would mean that the EU need to prolong the ETS and by doing so, set new targets in 

order to reach the long-term goal. As such, to ensure a low-carbon future, the EU 2050 plan 

suggests a sufficient high carbon price, as well as a long-term implementation, thereby ensuring 

economic incentives for R&D into low carbon technologies (EU low carbon roadmap, 2011).  

Another regulation, which the EU 2050 plan builds upon, is Directive 2009/72 regarding common 

rules for the internal electricity market (EU Directives 2009/72, 2009), this directive is a tool by 

which the EU seeks to create a European infrastructure grid by making the national Transmission 

System Operators (TSO) cooperate and create “common rules for the internal market in electricity” 

(energy infrastructure 2020 and beyond, 2010, pg. 11, 2010). Basically this means that the EU has 

created a directive which requires the national regulators to consider the effects of their actions on 

the European Union internal market as a whole rather than merely looking towards the good of the 

member state (EU energy infrastructure 2020 and beyond, 2010). 
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5.2.1 Implementation of 2050 plan 

In the following sections I will address the areas mentioned above, and how the EU seeks to 

achieve this. The EU 2050 plan holds 3 key elements which I will address in the following section, 

domestic CO2 reduction, increase in renewable energy and implementation of transnational energy 

infrastructure. The focus on these 3 elements in the 2050 plan corresponds to the 3 pillars of the 

EU energy policy. 

5.2.2 CO2 reductions, addressing the climate concerns up to 2050 

By 2050 the European Union seeks to reduce total CO2 emissions with 80-95% in comparison with 

the 1990 levels, this CO2 reduction target is for the whole of the EU, meaning both energy industry, 

agricultural, transport sector etc. These reduction targets correspond to the UN climate targets 

agreed upon at COP-negations in Cancun and Copenhagen (EU low carbon roadmap, 2011). In 

terms of addressing climate concerns, these targets are seen as critical to ensure that the world 

temperature does not increase by more than 2 degrees Celsius in the future. The 2050 roadmap 

sets a series of suggestions and guidelines which can ensure that the EU reaches its 2050 target. 

Amongst these suggestions is the need for a reduction in domestic emissions by 80% by 2050. 

Domestic reduction means an actual reduction of CO2 emissions and not merely a trade within the 

CO2 carbon market (EU low carbon roadmap, 2011). As such, the EU 2050 plan suggests that the 

move towards a low-carbon future can be achieved via, among others, an 80% decrease in CO2 

emissions, with ten year target plans for 2020, 2030 and 2040. The 2050 target is tied together 

with the targets set forth in the EU 2020 plan, namely a 20% reduction in CO2 emissions by 2020. 

This is followed by 10 year goals; a 40% decrease by 2030 and a 60% decrease by 2040. The idea 

is that the focus on a reduction of CO2 emissions will have an accelerating effect, meaning that as 

the technology progresses so will the ability to reduce CO2 emission improve (EU low carbon 

roadmap, 2011).  

Graph 1 below shows how an 80% reduction of emissions could be achieved by adhering to the 

current EU 2050 proposal. The red „current policy‟ line shows where the EU would end up in 2050 

by following the current policy line laid down in the EU 2020 plan. 
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Graph 1: Suggested EU GHG emissions towards an 80% reduction in 2050 

  

(EU low carbon roadmap, 2011)  

From the above graph it is evident to see how the EU aims to achieve the 2050 goal of an 80 % 

total domestic CO2 reduction. This is to do be done primarily via an almost 100% reduction in CO2 

emissions from within the power sector. The power sector plays a crucial role in the proposed EU 

2050 plan, since the largest degrees of CO2 emissions can be saved within this sector, e.g. via the 

use of the ETS model but also through an overall graduate move away from the use of fossil fuel.  

5.2.2.1 Security of supply towards 2050 

In the following section I will look at the proposed implementations within the energy sector, where 

the EU 2050 roadmap points to a low-carbon fueled future and how, with specific 10 year targets, 

this could be achieved by 2050.  

Within the area of energy, including renewable energy, it is important to distinguish between what 

is used for generating electricity and what is used for generating energy to the heating sector. 

Within the heating sector, biomass is the predominant renewable energy source, while within the 

electricity sector, the most predominant electricity generating renewable is hydropower, however 

hydropower is considered a stagnating power source. This is because it cannot be readily 

expanded upon, due to its geographical limitations. So although it is predominant, it is a renewable 

energy source which is difficult to further expand upon. Apart from the geographical limitations, 
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another obstacle is due to the major environmental impact large scale hydropower facilities cause, 

e.g. the Three Gorges Dam in China, which after its completion have caused ecological changes 

downstream on the Yangtze river, as well as seismic disturbances caused by the massive amount 

of water in the reservoir behind the Three Gorges Dam (CBS News).  

As such, within the area of electricity generation the most rapid growing source is wind energy. 

This is also evident to see in graph 2; this shows the current progression of renewable energy 

within the European Union, as well as the projected growth up until 2020. Here we can see that 

hydropower remains static, replacing roughly 35000 kilo tons oil equivalent (1 kTOE = 1000 tons) 

per year, whereas wind is rapidly growing, and with the current rate of growth it is predicted to 

replace roughly 45000 kTOE by 2020 (EU 27, key figures, 2011).  

Graph 2: expected development in instalment of renewable energy sources 

 (EU 27, key figures, 2011) 

The goals set by the EU 2050 plan aims for a low-carbon electricity mix; this includes renewable 

electricity sources such as wind, photovoltaic (solar), hydropower, geothermal etc. however, a low-

carbon electricity mix also includes the use of nuclear power. Currently, the EU‟s share of low-

carbon technologies within the electricity sector is roughly 45%, and it is expected to rise to 60% by 

2020, according to the 2050 roadmap, and its projected that this can be increased to 75% by 2030, 

which means that it would be achievable to hit a 100% low-carbon electricity mix by 2050 (EU low 

carbon roadmap, 2011). However, it is important to notice that this expected rise in low-carbon 

sources can only be achieved if action is taken. Currently, the 45% of electricity generated from 

low-carbon sources is expected to decline after 2020, if the current policies are kept (Nuclear 

Illustrative programme, 2007). The decline will occur due to the life cycle ending of nuclear power 
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plants. This means that the EU‟s 2050 proposal is expected to reinvigorate the low-carbon 

industry. This would indicate that the EU‟s 2050 proposal can be expended to have a direct impact 

on certain sections of the energy industry; I will touch upon this in my discussion section.  

Graph 3 is from 2009 from the European Commission of Energy‟s (EU 27, key figures, 2011), and 

it shows the current electricity generation in the EU and which fuel sources is most heavily used. 

Here we can see that the use of fossil fuel is still dominant, although the share of coal is heavily 

declining. This share has in large part been substituted with gas, mainly from Russia, who is 

currently the single largest exporter of natural gas to Europe (EU 27, key figures, 2011). This graph 

also corresponds to the 45% electricity being generated from low-carbon sources.  

Graph 3: electricity generation in the EU by type of in 1990 and 2009 

 

(Graph from EU 27 Key Figures, 2011) 

The EU 2050 plan proposes that the way to reach a 100% low-carbon electricity production by 

2050 should be left up to the individual member states (EU low carbon roadmap, 2011). This would 

most likely mean that countries such as France and Finland would continue to use nuclear energy, 

whereas other countries, such as Denmark and Germany (if Germany does not renege on out 

phasing nuclear energy) would focus on generating electricity from renewable energy sources. 

This plan would mean that the EU dependency on oil from the Middle East or natural gas from 

Russia could be reduced moving towards a complete independence in 2050, this tie neatly 

together with the security of supply issue within the 3 pillars of European energy policy.  

However, the electricity generating aspect is only a small part of the European energy policy. In 

terms of the overall energy industry in Europe, the usage of fossil fuel still accounts for roughly ¾ 

of total energy used. This is evidenced from graph 4 from EU 27 key figures from 2011.  
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Graph 4: EU gross inland energy consumption in 1990 and 2009 

(Graph from EU 27 key figures, 2011)  

Here we can see the dependency on oil and gas within the energy sector accounts for roughly 

60%. And furthermore, when we take into account that the amount of Energy produced within the 

European Union can only cover 48% of its total demand (EU 27, key figures, 2011), then we can 

see the reasoning behind moving towards a low-carbon future in Europe. Moving towards a low-

carbon future in Europe will address two of the three pillars of energy policy in Europe; security of 

supply, and climate concerns. However, the 3rd pillar of the EU energy policy, competition on the 

internal market is crucial if the EU 2050 goals shall be accomplished.  

5.2.2.2 Energy infrastructure towards 2050 

The third aspect of the proposed 2050 plan which I will now analyze is the part regarding the 

energy infrastructure of the EU, which also ties together with the 3rd pillar of European energy 

policy, namely the pillar of competition. Currently, the energy and electricity infrastructure of the EU 

favors the classic centralized national power plants, be that coal, gas or nuclear powered. This 

current infrastructure needs to be revised and reformed, both according to the 2050 proposals (EU 

low carbon roadmap, 2011), but also according to the 2010 report from the Energy Commission 

(EU energy infrastructure 2020 and beyond, 2010). This report argues that the increased 

decentralized energy structure requires massive investments, both in the short term from 2012-

2020, but also in order to move towards a low-carbon 2050 economy (EU energy infrastructure 

2020 and beyond, 2010). The key thing for the EU infrastructure is to move away from the nation 

state centric point of view. Many member states still consider the question of energy as a matter of 
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national security, as such, they take measures to protect and ensure security of supply for 

themselves. Rather, as is also argued by the EU, the need has come for the EU to act and 

promote unified supranational measures and regulations to ensure a stable security of supply for 

the entire European Union. To that end the EU has created a European Network of Transmission 

System Operators, via the directive outlined earlier (EU Directives 2009/72, 2009), and alongside 

with the Emission Trading System, these will help address and fulfill the EU energy plans for 2020 

and beyond. 

Model 1 is a proposal as to how a common joint infrastructure program for offshore wind clusters in 

the North Sea and the Baltic Sea could be created. The red lines symbolize already existing 

infrastructure grids, the greens are planned, the pink has been commissioned and the blue lines 

represent the infrastructure grid necessary to create. This proposal depicts a joint infrastructure 

grid which would create a link between the offshore decentralized wind farms and the onshore 

national transmission systems, thereby creating a highway of energy across Europe (EU energy 

infrastructure 2020 and beyond, 2010). 
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Model 1: Possible offshore grid for the North Seas and the Baltic 

 

(EU energy infrastructure 2020 and beyond, 2010) 

As we can see, the proposal, as laid out by the European Union, would require an unprecedented 

cooperation between the national transmission system operators, and although it has been 

decreed in the EU 2020 plan, we have yet to see evidence of it happening. A factor to consider in 

terms of a multi-national grid as depicted above is the possible offshore to onshore connection cost 

reductions for each country. This is due to the possibility of optimization available through cross-

country cooperation (EU energy infrastructure 2020 and beyond, 2010). The expected cost 

reduction can be upwards of 20% in 2030 if a transnational grid can be fully implemented (EU 

energy infrastructure 2020 and beyond, 2010).  
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5.3 The EWEA 2050 plan 

In the following section I will analyze the 2050 proposal laid out by the European Wind Energy 

Association (EWEA). This plan focuses on a total renewable energy implementation in Europe and 

how this could be achieved. By analyzing this, I believe that I can highlight the difference in 

opinions and accentuate the concerns and effects the EWEA considers an EU energy mix would 

have on competition within the EU energy market. 

The EU 2050 plan stands contrary to the European energy proposal envisioned by the European 

Wind Energy Association in their “EU Energy Policy to 2050” plan. Here they present their view on 

how the European Union can achieve a 100% non-carbon energy production by 2050, with wind as 

the predominant renewable energy source.  

5.4 Moving towards a 2050 zero-carbon energy industry 

According to the EWEA the only real way to ensure that the EU can move towards an 80-95% 

emission reduction as stated in the EU 2050 plan is to focus heavily on renewable energy, and to 

adapt the current polices to reflect this (EWEA 2050, 2011). In order to fulfill the carbon reduction 

goals set forth by the EU, the EWEA recommend that the energy sector should become completely 

zero carbon emitting in 2050 at the latest. This is necessary in order to fulfill the overall 2050 goal 

of an 80-95% reduction, mainly because of the expected difficulties in reducing CO2 emissions 

within the transport and agricultural sector. According to the EWEA this means that after 2015, 

fossil-fuel powered plants should no longer be built. As such, the EWEA has an overall strategy 

with 3 key elements which would enable the EU to achieve a non-carbon emitting electricity sector 

by 2050. 

1) Similar to the binding and ambitious 2020 goals, the EU should create legally binding 

renewable energy target for 2030, this would create the stability and predictability needed 

to ensure investment into the renewable energy area. 

The EWEA suggests that the EU cannot rely solely on market based incentives; rather they need 

to take a hand on approach by creating regulations that will ensure investment into the renewable 

energy area. This is also evident in the last two elements of EWEA‟s 2050 plan: 

2) The EWEA suggest that the EU creates a Emissions Performance Standard (EPS) which 

would serve to put a ban on carbon emitting power plants being build after 2015, the idea is 

to make it economically unattractive to construct carbon emitting power plants. An 

alternative would be to allow an EPS of 350 g CO2/kWh, which is the average of a new gas 

powered plant. In the latter case the EPS would then annually be diminished thereby 

promoting progress towards less and less CO2 emissions. 
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3) Chiefly, the EWEA suggests that the EU Emission Trading System should be tightened 

significantly in order to promote clean tech. The EWEA does not believe that the current 

ETS system is sufficient to ensure the EU 2050 could be achieved. (EU Energy Policy to 

2050 (EWEA 2050, 2011)) 

5.4.1 Implementation of long-term energy plans 

The 3 above points made by the EWEA suggests that the way forward for the EU is a combination 

of regulatory control and market based incentives, with an emphasis on a more hands on 

approach, with more regulatory control, rather than the current market based approach. In other 

words, the EU should, according to the EWEA be picking winners and losers, by implementing 

regulations in the industry, which would benefit technologies with little to none CO2 emission. The 

actions to be taken are a combination of a tightening of the current policies, like the Emissions 

Trading System. Currently the pricing of CO2 emissions is constructed so that the price reflects the 

2020 targets of a 20% CO2 reduction. This means that the current annual CO2 price is set to 

induce an annual reduction in CO2 emission which will end with fulfilling the EU 2020 plan of a 20% 

reduction. The EWEA suggests that the ETS should be changed to aim towards a 30% reduction in 

2020. This would mean an increase in CO2 pricing, thereby further promoting a shift towards 

renewable energy sources. 

The second option which the EWEA suggests is a ban on the construction of fossil-fueled power 

plants after 2015. This would mean that the only economically viable option would be to construct 

low- CO2 emitting power plants. Another option would be to gradually outface the attractiveness of 

fossil-fueled plants, rather than a complete stop. This would mean that an allowance of 350 g 

CO2/kWh would be permissible, and then the cap would be gradually diminished.  

In table 2 we can see the expected CO2 emissions throughout the entire lifecycle of an electricity 

source. The survey is taken from B. Sovacool‟s analysis of greenhouse gas emissions from 

nuclear power plants throughout the entire lifecycle, from initial construction to decommission 

(Sovacool 2008). When looking at this table we can see that, except for nuclear energy, all other 

fossil fuel electricity sources emit vastly more CO2 than nuclear or any renewable electricity 

source. 
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Table 2: Expected CO2 emission throughout entire life cycle.  

Technology                   Capacity/configuration/fuel                Estimate g CO2e/kWh) 

 

Wind   2.5MW, offshore    9 

Hydroelectric  3.1MW, reservoir    10 

Wind   1.5MW, onshore    10 

Biogas   Anaerobic digestion    11 

Hydroelectric  300 kW, run-of-river    13 

Solar thermal 80MW, parabolic trough                        13 

Biomass   Forest wood Co-combustion with hard coal  14 

Biomass   Forest wood steam turbine   22 

Biomass   Short rotation forestry Co-combustion  

                                           with hard coal                                                               23 

Biomass   Forest Wood reciprocating engine                       27 

Biomass   Waste wood steam turbine   31 

Solar PV   Polycrystalline silicone                        32 

Biomass   Short rotation forestry steam turbine                      35 

Geothermal                      80MW, hot dry rock                        38 

Biomass   Short rotation forestry reciprocating engine  41 

Nuclear   Various reactor types    66 

Natural gas   Various combined cycle turbines                        443 

Fuel cell   Hydrogen from gas reforming   664 

Diesel   Various generator and turbine types                        778 

Heavy oil   Various generator and turbine types                   778 

Coal   Various generator types with scrubbing  960 

Coal   Various generator types without scrubbing                 1050 

(Valuing the greenhouse gas emissions from nuclear power: A critical survey, by Benjamin K. 

Sovacool, 2008) 
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5.4.2 Sum up of EWEA 2050 plan 

The energy path that the EWEA advocates for is, naturally, strongly biased towards wind; they 

consider the best option for the future of Europe is an energy policy based solely on renewable 

energy, and in this wind would be the most predominant. This is based on the fact that wind is 

currently the most technological advanced renewable energy source. The approach the EWEA 

suggests is a combination of market driven incentives and regulatory schemes. The market based 

incentives are evident in the way the EWEA suggest an ambitious and binding target for 2030. In 

the theory of PPA by Glasbergen (1998), it is theorized that the job of a government entity is to 

create a framework in which the market can operate. By setting long-term legally binding goals, the 

market, according to theory, will correct itself and move towards low-carbon emitting sources 

(Glasbergen, 1998). This is evident in the way the EWEA proposes that the Emission Trade 

System should be altered to reflect the new future targets to ensure cohesion between the post 

2020 suggested framework and the mechanism to ensure that the industry will comply. The 

regulatory aspect of the EWEA‟s plan is represented by the suggestion of the Emission 

Performance Standard (EPS), which would put a stop to future construction of fossil fuel powered 

plants. The rationale behind regulatory control, according to Glasbergen, is that the market is 

inherently unable/unwilling to correct itself, and any correction will only occur through external 

forces, e.g. government. The use of regulatory control is characterized by being developed and 

implemented by the state, or in this case the EU, and then policed and enforced by agencies, 

rather than the market. The EWEA suggest that the role of the European Union should be to take a 

more hands on approach by creating a stable long-term framework, combined with regulatory 

schemes to ensure investment into renewable energy. This the EWEA sees as important to ensure 

that renewable energy can compete on the EU energy market in a post 2020 Europe. 

However, one point of concern must be mentioned in terms of the EWEA plan, the desire to focus 

heavily on renewable energy, and set high renewable targets before 2020 will most likely have a 

detrimental effect in terms of competition within the renewable energy sector. This is due to wind 

power being the most technological advanced renewable source available. As such, a proposal like 

the EWEA‟s is set to favor the wind energy industry more than any other renewable sources 

(House of Lords, 2008). I will touch upon this again in the discussion section.  
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5.5 European Nuclear Society 

“We do not think nuclear is the answer to the problem of supplying more energy while reducing 

carbon emissions, but we are convinced there is no solution without it.” (Climate Change & 

Nuclear Power pg. 3, 2003) 

The final part of my analysis of the European 2050 roadmap will focus on the European Nuclear 

Society (ENS) and their viewpoints on the future of the EU energy policy. The ENS is a lobby 

organization for “the advancement of science and engineering in the field of the peaceful uses of 

nuclear energy” (Euronuclear.org/aims). The ENS is the largest society for nuclear power in 

Europe, it is composed of members within the fields of science, research and industry, and they 

seek to promote the advancement of nuclear power to decisions makers and the general public. As 

such, one of the aims of the European Nuclear Society is to strengthen the current use of nuclear 

power as well as ensure a continued use of nuclear power in Europe, both via lobbying but also 

through research and development to improve the capacity of nuclear power in the future 

(Euronuclear.org).  

5.5.1 The role of nuclear power in Europe 

The positioning paper of the European Nuclear Society is, naturally, heavily biased towards the 

continued use of nuclear power, just like the EWEA‟s focus was on the use of wind power. 

However, unlike the EWEA, the European Nuclear Society stance on the future European energy 

policy is very much similar to that of the proposed 2050 plan of the European Union. In the 

following section I will analyze how the ENS argue that their proposal corresponds with the 2 of the 

3 pillars of the European energy policy, namely security of supply and addressing climate 

concerns. 

The ENS argue that the use of nuclear power can fulfill the demands of 2 of the 3 pillars of the 

European energy policy, security of supply and that of addressing climate concerns. If we look at 

the current energy mix in the EU and the expected increase in energy demand, both from within 

Europe, but also worldwide, it is evident that the current reliance on oil from the Middle East and 

natural gas from Russia, which is expected to rise unless measures is taken, provides an 

unacceptable security of supply situation (An Energy policy for Europe, 2007). This is also evident 

in graph 5; this is taken from the World Energy Outlook 2011 (WEO, 2011), released by the 

International Energy Agency. It shows the projected sale of natural gas from Russia and the 

change in who purchases this, and the subsequent revenue increase. As we can see, the revenue 

generated from sale of natural gas is expected to be diversified due to new markets opening up. 

This benefits Russia due to diversified markets, but in terms of the EU it provides them with a 

security of supply concern, due to expected price rises. It stands to reason that with multiple 
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purchasers of energy, the supplier controls the price. This could result in price rises, which would 

mean that the EU‟s expenditures on energy import rises accordingly.  

Graph 5: IEA’s expected revenue from Russian sale of natural gas 

 

(World Energy Outlook 2011, fig. 9.4, pg. 7) 

The issue of security of supply is one of the main arguments for continued, and even increased, 

use of nuclear power in a future EU energy mix. As graph 5 shows, the future outlook for energy 

import looks bleak. In order to fulfill the security of supply gap which would be created when 

shifting away from traditional fossil fuel sources, the ENS advocates for the use of nuclear energy 

(Climate change and Nuclear Power, 2003). Alongside with the argument of security of supply the 

ENS also argues that in order to fulfill Europe‟s vision of an 80-95% reduction in CO2 emission to 

offset the climate changes, the EU would need to rely on nuclear power due to its low-carbon 

emission.  

5.5.2 Challenges for nuclear power 

The main concern from the ENS, which is also addressed in their positioning papers, is that the life 

expectancy of the current nuclear power plants in Europe cannot be maintained past 2030. The 

ENS argues that the EU needs to provide a clear signal via a firm and fixed long-term energy 

policy to provide incentives to invest into nuclear power. This is argued in the 2007 paper “Nuclear 

illustrative programme” from the EU commission for energy (Nuclear Illustrative programme, 2007). 

In this it is projected that the current 15% share of energy produced from nuclear power plants in 

Europe will decline to 8% by 2030, unless the present polices are changed, and considering that a 

nuclear power plant takes an average of 10 years, from planning to operation can commence, then 
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the EU needs to address the topic of nuclear power in Europe in their post-2020 plans (Nuclear 

Illustrative programme, 2007).  

The argument of a current need to create a long-term plan for energy in Europe is also mimicked 

by the EWEA. Both the ENS and the EWEA argues that the role of the EU is to create a stable and 

long-term framework, via ambitious energy goals, and provide the regulatory means to ensure this. 

In terms of the ENS, they wish for the EU to put nuclear power on the agenda as a part of the long-

term commitment towards reducing CO2 emissions and to ensure security of supply. The main 

reason for this is due to the huge capital cost of creating a nuclear power plant. The expected 

construction costs are ranging from 2 to 3.5 billion euro depending on size (Nuclear Illustrative 

programme, 2007) and combined with the current estimates of the life expectancy, the ENS 

advocates for a clear nuclear strategy from the European Union. 
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5.6 Sum Up of the 2050 Analysis 

In the analysis I have just conducted I have looked into the proposed 2050 roadmap of the 

European Union and analyzed how this addresses the 3 pillars of energy, namely competition, 

security of supply and climate concerns. Through this analysis I have shown that the EU are 

contemplating, as proposed in the current form, an energy mix which addresses the overall goal to 

cut CO2 emission by 80-95% before 2050. Currently, the EU is considering an energy mix in which 

the EU creates a overall framework for the member states to work within, however, the proposal of 

an energy mix will provide the individual member states a large degree of autonomy in regards to 

which policies they which to pursue. 

Within the framework envisioned by the 2050 plan several already existing policies are included, 

amongst these is the low-carbon goals and the emission trading system which will be combined 

with a proposed infrastructure creation. The low-carbon goals and the ETS acts as regulatory 

means which should create a marked based incentive, which would serve to fulfill the EU goals of 

a low-carbon future.  

The fact that the EU aims to address the question of infrastructure on a supranational level points 

to the fact that the current National Transmission Carriers, have failed to fulfill the vision of the EU 

to create a free, open competitive energy market. Rather the member states have pursued 

individual national agendas, thereby thwarting the EU‟s open market desire. This could point 

towards tighter regulatory control from the EU, in order to enforce an open internal market. Finally, 

in terms of the energy mix, the EU aims towards a low-carbon future through market-based 

incentives, approaches which is touched upon by Sahvin (2007) and Glasbergen (1998) in the 

theory of public-private partnership.  

To conclude, the proposed 2050 roadmap from the European Union is seen, both from the point of 

view of the ENS and the EWEA, to have too little regulatory control. This could point towards a 

disbelief in the ability of a free market to correct itself and automatically move towards a low-

carbon future. Rather, the ENS and the EWEA argues that the EU needs to take a more hands on 

approach via regulatory control mechanisms to ensure that the market actually complies with the 

vision from the EU.  

The EWEA and the ENS each argues for more regulatory control from the EU, they do not believe 

that the market-based incentives, as proposed by merely creating a framework, can fulfill the EU‟s 

ambition of a low-carbon future. And at the same time, the EWEA and the ENS argues that without 

a commitment towards their specific industry then it will have a detrimental effect on their 

competitiveness. In the following part I will discuss these points of concern raised by the EWEA 
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and the ENS, and by combining them with the theories of competitiveness and public-private 

partnership I will discuss to what extent it can be argued that the European Union‟s energy policy 

can affect the competitiveness of renewable energy in Europe. 
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6 Discussion 
In this part of my master thesis I will be combining my chosen theory together with the analyses I 

have conducted, and this will allow me to discuss the role of the EU in terms of competitiveness on 

the EU energy market. In this discussion section I will take an outside- in approach. This approach 

is useful as it will allow me to first establish the framework in which nuclear and renewable energy 

operate, and then to discuss the competitive nature between them. Therefore, my discussion 

section will look similar to the theoretic build-up shown in figure 1. 

This figure shows how I will take an outside-in approach by first applying the theory of PPA to 

discuss the role of the European Union in defining the energy market. Having defined the market, I 

will be able to discuss the competitiveness between nuclear and renewable energy. This I will do 

by first looking at the external factors on which they can be argued to compete, by applying 

elements of Porter‟s 5 forces, and then I will look at the internal competences of nuclear and 

renewable energy by applying the R-A theory of sustainable competitive advantage.  

I will be looking at the competitive nature between nuclear energy and renewable energy, from two 

different angles. First, I will apply a purely economic competitive analysis and discussion of 

renewable energy vs. that of nuclear energy, from both an external and internal aspect. Secondly, I 

will return to looking at the role of the EU, and discuss how the political framework can act as a 

determining factor in defining competitiveness. 

By doing so, I will be able to define the competitive nature between the renewable and nuclear 

technologies and then contrast the findings of the economic competition discussion with the 

concerns expressed by the renewable energy industry. This will allow me to determine the role of 

the EU in creating/worsening the competitive nature of renewable energy within the European 

energy sector.  

6.1 How the EU defines the framework of the energy industry  

In the following section, I will be using the theory of public-private agreements to argue how the EU 

can and does act as a game changer in terms of competition on the EU energy market. 

As I touched upon in my theory section, the regulatory power the EU holds within certain sections 

of the European Union has a certain resemblance to that of a state. One of these sections is the 

area of energy. Here the EU has the power to create directives and regulations which the member 

states have to comply with and enforce nationally. These directives have the ability to change the 

framework in the EU energy market, and thereby change the competitive nature within the market. 

In my analysis section I have touched upon the two most profound plans, the EU 2020 plan and 

the EU 2050 roadmap.  
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The EU 2020 and 2050 signal a change within the area of energy. As argued by Glasbergen 

(1998) PPA comes in various shapes, amongst these are the aspect of regulatory power. 

Regulatory power means that the governing body creates legally binding rules and goals which the 

industry has to comply with. In the case of the EU energy market, the EU 2020 and 2050 act as 

game changers. With these two plans, the EU has adapted a position that fossil fuel should be 

phased out before 2050, and thus the competitive conditions of the EU energy market has 

changed. By signaling a shift away from traditional fossil fuel and a higher reliance on low-carbon 

yielding sources (EU low carbon roadmap, 2011), the EU seeks to entice investors into investing in 

the low-carbon yielding technologies. The idea is that a stable framework will attract investment. 

The importance of stability is also commented on in the Renewable Energy Country Attractiveness 

Indices from Ernst & Young (2011). In this report they argue that the role of the government is not 

to guarantee the optimal environment for investment, but rather to guarantee stability, and to 

guarantee that the government will not be engaging in retroactive policy making, (Ernst & Young, 

2011).  

The rationale behind this is obvious when we look at the graph 6. It shows the correlation between 

installed wind power and the presence of economic incentives in the US. We can see a strong 

correlation between framework stability and construction of renewable energy facilities. The US 

production tax credit (PTC) provides a tax deduction to investors when investing in renewable 

energy, and whenever the PTC was not prolonged, the US experienced a significant drop in the 

installment of wind energy the subsequent years (Union of Concerned Scientists, 2011) 

Graph 6: Annual installed U.S wind power capacity 

 (Taken from Union of Concerned Scientists, 2011) 
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The above example serves to show the correlation between investment desire and the framework 

of the industry. In terms of the energy framework in the EU, the EU hopes that the combination of 

the EU 2020 plan and the long-term 2050 goals will provide the investors with a sense of security, 

due to long term stability provided by a common EU energy plan. This desire for a common energy 

policy is also touched upon by Jakob Holst, vice-chairman of windpower.org. In my interview with 

him we talked about the importance of the EU to fully implement the common market within the 

sector, as a liberalized internal market would benefit the competitiveness of renewable energy 

(Jakob Holst, 18‟23‟‟-19‟55‟‟). 

 As mentioned in the analysis, the 2020 and 2050 plans are created on a supranational level. Then 

the implementation and fulfillment of these are left to the individual member states and some of the 

tools used to fulfill the plan are subsidy programs. Although the EU uses a different system than 

the PTC in the US, the purpose of the subsidy programs are the same: To entice investment into 

renewable project because of a favorable and guaranteed return of investment. This corresponds 

with the theory of PPA, as argued by Glasbergen (1998), namely that a properly implemented 

policy “can trigger innovations that lower the cost of the product or improve its value (Glasbergen, 

1998 pg. 5).  

When we look at how the EU act as game changer by changing the framework on the energy 

market, a key question that arises when looking at the role of the European Union is the degree of 

regulatory power that is used. One example of the market based approach is the „cap and trade‟ of 

the European Trading System.  

As can be imagined, the regulatory approaches, be that market-based or the more direct steering, 

are not flawless, and some points of critique have been raised, both by Glasbergen but also by 

others.  

The use of a direct-steering regulatory policy scheme assumes that the industry you wish to induce 

a change in, is predictable, consistent and above all manageable (Glasbergen, 1998). However, 

few, if any industries can be acclaimed to be governable by a technocratic-like rule. Technocratic 

builds on the assumption that science, knowledge and expertise should be the deciding factors in 

terms of governing, but due to the heterogeneity of any competitive industry, it can be questioned 

to what extent any industry can ascribe to be governable by these factors. 

If an industry was homogenous, i.e. equal shares, equal opportunities for all companies within the 

industry. Then it can be argued that a regulatory approach would be possible, since everyone 

would be equally affected thus sharing the economic costs equally. Thereby making the 

repercussions of any regulatory scheme predictable. However, as most industries are heterogenic 
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in nature, i.e. the companies abilities differ from one another, a regulatory approach could result in 

some companies and industries being affected worse than others (Stavin, 2007). One example of 

this relates to the current subsidy program being used in the UK. The UK uses a method of 

Renewable Certificates, which mandates the utility companies that specific amounts of electricity 

must be purchased from a renewable energy source, but as the RE does not stipulate from which 

source, the result is that the utility companies purchase from the cheapest source, which currently 

is wind (House of Lords, European Union Committee, 2008). This problem corresponds to the 

issue raised by both Stavin (2007) and Glasbergen (1998), that a poorly implemented policy, which 

e.g. does not take the heterogeneity of an industry into account, will have undesirable side effects.  

Another point, which has been raised by Dieter Helm et. al in „the New Energy Paradigm‟ from 

2007, deals with the risk of picking losers. Picking losers refers to the government suffering from 

inadequate information and thereby ends up backing a technology which later turns out not to be 

viable in the long run (Helm et. al 2007). If the government is not properly informed, then the 

decision of what regulatory standards to impose can backfire and thereby have an adverse impact 

on the industry. One example is if the government focuses on the wrong kind of technology, then it 

will have repercussions, not only for the environment, but also for competition and security of 

energy supply. This is due to the fact that any regulatory incentive which favors one technology 

over another automatically reduces the desire to invest in the disfavored industry/segment, which 

often leads to a lack of R&D and thereby less development. The real problem then occurs if it turns 

out that the government has been backing a non-viable technology. This is perhaps the main 

drawback of a direct-steering approach, it forces the industry to move in a specific direction and 

focus on a specific technology, thereby excluding other types of technology. Therefore, the real 

challenge of a direct-steering regulatory approach is to obtain sufficient information to ensure a 

long-term viable regulation in order to avoid it backfiring (Helm et. al 2007). This also corresponds 

to the issues raised by Glasbergen (1998), “the more elaborate the system of rules becomes and 

the greater the complexity of the problems that have to be managed, the less the effect will be”  

(Glasbergen, 1998 pg. 5). 

The market-based approach is not without flaws either. Amongst the point of critiques raised is the 

concern of how much the market can actually be expected to move in the desired direction and at 

the speed desired by the regulatory power. If the economic incentives are less than the cost of 

non-compliance, i.e. if maintaining status quo is more economic sound, then the market will not be 

moving on the desired path set by the regulation body (Stavin, 2007). This is also argued by 

Glasbergen, the role of the governing body is to ensure “internalization of external effects” 

(Glasbergen, 1998, pg. 46). Internalizing external effects means that the industry will pay the cost 
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of pollution, waste management etc., and then, according to theory, the industry will seek cost-

minimization while maximizing pollution control (Stavin, 2007). This means that the market-based 

approach cannot function autonomously, the framework and incentives provided with it need to be 

monitored and, if need be, changed. Otherwise, as mentioned above, the result might be that the 

incentives are too weak to spur progress, or in other cases, the initial design might result in 

conflicting implementations (Stavin, 2007).   

One example of the later is the Emission Trading System (ETS) currently in place in Europe; this 

market-based approach has been created to fulfill 2 parts of the 3-tiered EU 2020 goals: namely 

20% CO2 reduction and 20% increase in energy efficiency (EU 20-20-20, 2010). The ETS currently 

in place in Europe functions with the „cap and trade‟ system as analyzed earlier. According to 

theory the gradual reduction in the cap and the ability to sell excess CO2 allowances will spur a 

move towards fulfilling the EU 2020 goals. The program was created in 2005 and has so far 

functioned by letting the individual member states allocate the cap to the national industries. 

However, the experience gained from 2005-2012 has shown that by letting the cap be set 

according to a national agenda, the ETS has inadvertently begun to threaten competition on the 

internal market due to national interests behind the cap allocation (Lessons learned, 2008). As a 

result of this, the EU will, from 2013, be harmonizing the ETS system on an EU level, thereby 

creating a level playing field which does not disrupt the competitiveness on the internal market. 

This example serves to show how the market-based approach cannot function without monitoring 

from the regulatory body, who, if need be, must step in and take steps to ensure that the market 

moves along the desired path. Furthermore, I believe that the EU‟s intention to move the cap on 

the ETS away from the member states points to the fact that the regulatory power, as argued by 

Rosamond (Cini, 2003), within the energy sector of the EU has been moved away from the 

member states and up to a supranational level. 

6.2 Sum up of EU framework 

To sum up, the degree of regulation depends on which type of support scheme is being used to 

promote the goal of the governing body. As I have argued above, there is no surefire way to 

ensure optimal results, since neither direct-steering with tight regulatory control nor indirect-

steering via market-based approach are without flaws. Both of these approaches suffer from flaws 

in terms of how much control to have or to relinquish, as argued by both Glasbergen and Stavin 

(1998) (2007). To have a lot of control necessitates a high degree of information being available; 

and the need to act with foresight, in order to prevent the implemented program from backfiring. On 

the other hand, too little control can prevent progress. This is due to the market acting in a self -

enlightened interest, and if the price of compliance is higher than the price to fail to comply, then 
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the market will maintain status quo and thereby not move towards the intended goal. As a result, 

the governing body needs to have the ability to regulate the market in case the market acts in 

unintended ways. Therefore, what we are seeing in Europe is a middle way, the direct-steering 

approach is only done at a general level, i.e. the 2050 80-90% CO2 reduction, and then the market-

based approach is used in order to move along the desired path, i.e. the Feed-in Tariffs and other 

subsidy programs being used to provide market based incentives. What we are seeing is that the 

role of the EU is to act as a game changer, “it defines the operational goals of environmental 

polices … then design concrete measures to be taken” (Glasbergen, 1998, pg. 44). The 2020 and 

2050 plans have changed and will continue to change the competitive framework of the energy 

industry in Europe, and the question is: how does the EU‟s inclusion of nuclear energy change the 

competitiveness of renewable energy.  

This I will discuss in the following sections, and as explained in the beginning of the discussion 

section, I will first look at it from an economic perspective, using Porter‟s 5 forces to look at the 

external factors that define the competition, and then by looking at the internal factors via the R-A 

based view of competitiveness. Afterwards I will contrast these findings with the concerns voiced 

by the renewable energy industry, and this will provide me with an answer to my research 

question: Will the EU acknowledgment of nuclear power as a way of reaching the EU 2020-2050 

climate and energy goals have an effect on the competitiveness of renewable energy?   

6.3 External factors of competition 

Having highlighted the role of the EU in creating the framework, I can now discuss the external 

factors on which nuclear and renewable energy compete from an economic perspective. I will be 

focusing only on areas in which renewable and nuclear compete, and from there, I will be able to 

define the degree of competitiveness and attractiveness between renewable and nuclear 

technologies.  

To do so I will be using the relevant elements from Porter‟s 5 forces. In the following section I will 

discuss these aspects and argue how they define the external competition, and from there I will 

touch upon 3 areas in which nuclear and renewable compete 

Bargaining power of supplier 

As I mentioned in my theory section, the bargaining power of supplier is not a reference to the 

construction materials used for construction, since this price differs from country to country. Rather, 

the interesting thing to look at is the role of the fuel supplier. In terms of traditional fossil fuel, it is 

clear that oil, coal and gas are very reliant on fuel, and thereby also on the price fluctuations, which 

provides the supplier of fuel with a high degree of bargaining power. Similar, when we look at the 
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competitiveness between nuclear energy and renewable energy, the renewable energy industry‟s 

independence of fuel, compared to nuclear energy, suggests that in terms of bargaining power of 

supplier, that renewable energy holds a competitive edge. Unlike renewable energy, nuclear 

energy is depending on fuel in the shape of a nuclear fuel rod, and this is where the bargaining 

power of supplier comes into play, and why renewable energy is at an advantage over that of 

nuclear energy. This is due to the economic costs associated with procuring a nuclear fuel rod, and 

even though the average lifetime of a nuclear fuel rod is close to 4 years before replacement,  and 

that depending on type of reactor the fuel rod can be reused (Akraft.dk, brændsel, 2010), the 

procurement costs of the required amounts of fuel rods play a significant factor when looking at the 

competitiveness between renewable energy and that of nuclear energy. This would indicate, 

following the theory of Porter (1979), that the bargaining power of supplier is high, in terms of 

nuclear energy, which would reduce investment desire. And in terms of the renewable energy 

industry, regardless if it is silicon for solar panels, concrete for hydrodams, metal for wind turbines 

etc., the amount of suppliers and that quantities of material available would mean that the 

bargaining power of the supplier is low, thereby indicating a favorable area of investment. 

Threat of new entrants  

When we look at the energy industry, with its resource intensive and high regulatory framework, 

the question arises, how come nuclear and renewable are able to even exist in this market? The 

answer to that is due to the reshaping of the political framework as argued above, by both 

Glasbergen (1998) and Stavin (2007). This reshaping of the framework has also altered the 

competitive nature of the industry, and thereby it has allowed for nuclear and renewable energy to 

enter the market. The nuclear industry developed due to the political desire in Europe to limit the 

dependency on imported energy, and therefore the framework of the energy policy changed to 

allow for the entrance of nuclear energy.  

Similar, the emergence of renewable energy is tied together with the oil crises of the 1970‟s, but 

also the rising concern of global warming which came to the fore during the 1980‟s. This 

combination is evident in Denmark which introduced a long-term plan to cut CO2 emissions by 22% 

between 1980 and 2005 (Wind Energy Policy, Denmark, Krohn, 2002). And like the political 

framework was adapted to introduce nuclear energy into the energy mix in some countries during 

the 1970‟s, so was the political framework adapted to make renewable ab le to compete, e.g. in 

Denmark, 30% of the cost of construction was initially covered by the state, and Denmark still 

maintains a FiT (Wind Energy Policy, Denmark, Krohn, 2002).  
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The two above examples on how nuclear and renewable energy were able to enter and compete 

on the energy market serve to show how the barriers of entry, which are either high or low, can be 

altered due to political intentions, thereby allowing for new products to enter the market (Porter, 

1979). In the present case, the barriers to entry are currently high, meaning that it would be difficult 

for new players to enter the market, this, however, could be altered due to the political environment 

as argued above. But currently, in terms of competition, neither part is worse off in terms of the 

threat of new entrants. This would indicate, following the theory of Porter, that the current political 

environment suits both nuclear and renewable energy in terms of the threat of new entrants 

(Porter, 1979). 

Substitute products  

The threat of substitute products, according to Porter‟s 5 forces, defines the ability of a new 

product from outside the industry to enter and compete against existing products (Porter, 1979). I 

believe the energy sector of Europe can be divided into sub-industries. Therefore, if we consider 

fossil fuel sources like oil, gas and coal fired plants as the traditional industry, then the substitute 

products threatening them are nuclear and renewable energy sources. Porter argues that a 

substitution from one product to another occurs when the new product is cheaper and/or the 

performance is better (Porter, 1979). When we look at the presence of nuclear and renewable 

energy on the EU market, the question then arises, how come they are able to compete? The 

answer to that lies in the arguments presented in the previous section, namely that the EU has 

redefined the framework of the energy industry in Europe. The ability to substitute the fossil fuel to 

nuclear or renewable has become financially attractive, due to subsides, e.g. the FiT guaranteeing 

a premium for a predefined long term period. Similar to the threat of new entrants, the lack of 

immediate substitute products for nuclear and renewable energy points to the fact that the current 

climate on the EU energy market suits both nuclear and renewable energy. However, the argument 

can also be raised that the Fukushima accident in Japan has made people question if nuclear 

power has a role to play as a mean to provide energy to the consumer. If this becomes the case, 

then renewable energy is the only current low-carbon alternative. And this would mean that the 

aspect of substitute products benefit renewable energy the most. 

Rivalry within the industry  

One would assume that rivalry within the industry would be high, and that there would be a fierce 

fight for market shares. However, the question is to what extent the rivalry can be argued to be 

high?  
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The concern, expressed with regards to the renewable industry is that the inclusion of nuclear 

energy in the long term energy plan of Europe can have a detrimental effect on the 

competitiveness of renewable energy. Not so much because of a battle of market shares, but 

because of the impact it can have on the investment climate (PWC, executive summary, 2011). 

This would indicate that in term of competitiveness, the competition within the market is less 

important than the framework that defines the market in which they operate, a point which has also 

been argued by both Glasbergen (1998) and Stavin (2007). Moreover, if we consider the diversity 

of where the energy comes from, then this could also signal that in terms of competition and rivalry, 

it can best be characterized as low. Although nuclear and renewable energy can be placed under 

the same bracket, low carbon yielding, they cannot be argued to be comparable products, due to 

the way they produce the energy. According to Porter, the diversification is important when 

determining the degree of rivalry; the more alike the product is, the higher the competition will be 

since the consumer cost for switching is low, and vice versa (Porter, 1979). Therefore, although the 

end result, electricity, is the same, the difference in production defines the distinctiveness between 

them. 

Nuclear energy makes use of refined uranium, which is a finite resource, and although the 

technology is progressing and it allows for better utilization of fuel rods, the fact remains that 

nuclear energy can, at best, be characterized as semi-renewable. On the other hand, renewable 

energy harnesses an infinite resource, be that sun, wind, thermal or water. These kinds of 

technologies are renewable since, once constructed, they can operate without the need of external 

fuel sources. Moreover, when we consider the current political climate, evident in the EU 2020 

plan, then it seems obvious that the competitive nature between nuclear and renewable has to be 

characterized as low. This is because the EU 2020 plan aims towards a 20% increase in 

renewable energy, thereby giving renewable a competitive edge. Moreover, the competitiveness 

defined by Porter (1979) argue that the more distinct the different products are, the less 

competition there will be, because of the lower risk of the consumer switching. Therefore, as 

demonstrated above, there exist distinct differences between nuclear and renewable energy in the 

way they produce energy. A distinctiveness which therefore would define the competition between 

them as low, when following the theory of Porter (1979). 

However, when we look at rivalry in the long-term perspective, the EU 2050 plan, then the question 

of competition and rivalry has to be revised. The EU 2050 plan calls for a move towards a low-

carbonized Europe, and to achieve this goal, the EU has included the use of nuclear energy to 

reduce CO2 emissions from the energy sector. This means that in the long-term perspective, 

nuclear and renewable energy would, to some extent, compete on equal terms. Therefore, when 
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applying the theory of Porter, the rivalry within the industry would be changing, since both nuclear 

and renewable are supplying the same, namely low-carbon energy. The diversification criteria of 

competition changes, since both nuclear and renewable become viable options. This would mean 

that the rivalry within the sector, when seen from a long term perspective, can no longer be 

characterized as being low. To determine the degree of rivalry in the long run, we have to look at it 

from two different perspectives, an economic and a political part. In the former I am determining 

the investment attractiveness from a set of economic comparable criteria between the two sub-

industries. Whereas, in the latter, I will be addressing the factors determined in the economic 

comparison and contrast them with the concerns accentuated with regards to the competitiveness 

of renewable energy. This will allow me to discuss the role of the EU in changing competitiveness 

within the energy industry.  

6.3.1 Economic competitiveness 

The definition of economic competitiveness, which to a large degree defines the attractiveness of a 

sector within an industry, is very hard to define within the realm of energy. This is due to the 

availability and use of government policies, as argued earlier. These aspects make a direct 

comparison between nuclear and renewable very hard to accomplish. However, by focusing on 

certain aspects it is possible to discuss the competitiveness between them. Those aspects are 

capital cost, construction time and expected return of investment. These aspects can, to a large 

degree, be viewed independent from government policies and therefore, these external factors are 

able to present a general idea of the attractiveness of nuclear or renewable when disregarding 

government policies.  
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When we look at the economic difference between nuclear energy and renewable energy, as 

characterized in table 3, we can see the calculated overnight price in $/kWh.  

Table 3: overnight capital cost of RE electricity and other technologies 

 

 
Table adapted from Economics of Nuclear and Renewable Electricity, Energy Science Coalition, June 2010, pg. 16. 

 

(Overnight capital costs (OCC) are the average dollar/kWh if the plant could be constructed 

tomorrow, this means that budget exceeds due to delay is not included. 

Capacity factor (CF): is found by taking the total capacity of a power plant, e.g. if it has been 

running at full capacity for 1 month, and dividing that by the actual amount produced (average over 

a year).  

Overnight capital cost ($/kW av) is the average cost derived from OCC/CF. It is important to note 

that baseload power plants, e.g. fossil fuels plants cannot be compared directly to non-baseload 

power plants, moreover, the figures from table 4 does not take into account the fuel required to 

operate the fossil-fuel powered plants.) 

 

Technology 
 

Overnight capital cost 
($/kW) Column 1 

Capacity Factor 
Column 2 

Overnight capital cost 
($/kWav) 
Column 3 

Gas turbine, open-cycle 875 0.1 8750 
Gas, combined-cycle, 
intermediate-load 

930 0.5 1860 

Gas, combined-cycle, 
base-load 

930 0.8 1163 

MSW Landfill gas 2056 0.8 2570 
Hydro, peak-load 2343 0.1 23,430 

 
Hydro, intermediate-load 2343 0.5 4686 
Coal, pulverised fuel 2749 0.8 3436 
Wind onshore 1679 0.3 5597 
Wind offshore 2879 0.45 6398 
IGCC (coal into gas) 3052 0.8 3815 
Geothermal, conventional 3201 0.8 4001 
Biomass, base-load 3294  0.8 4118 
Biomass, intermediate-
load 

3294 0.5 6588 

Solar thermal, no storage   4550 0.2 22,750 
Nuclear  4933 0.8 6166 
Solar PV, no storage 5578  0.2 27,890 
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In table 3 we can see a distinct difference in $/kW between nuclear and renewable. This table 

shows a difference on more than 3000 $/kW between the cheapest renewable, onshore wind at 

1679 $/kW and nuclear energy at 4933 $/kW, when taking an average overnight cost, and even 

when comparing to more expensive renewable options like biomass and hydropower, they still 

range cheaper than nuclear power. In fact, apart from solar power, the construction of nuclear 

energy, when using an overnight capital cost, is more expensive than renewable energy.  

And in terms of solar power, the high degree of capital cost, which we can see in column 1 in table 

3, can be ascribed to the scale of production, which translates to the capacity factor of solar power. 

These high capital costs are subject to technological development, as research and development 

progresses, so can the expected capital costs also be expected to fall.  

Overnight capital cost refers to the cost of a power plant if it could be constructed overnight. 

Thereby the overnight cost disregards the accumulation of interests, the added costs of delays etc. 

however, in terms of giving an average approximation of cost; the overnight capital cost is useful 

(Energy Science Coalition, 2010).  

When looking at the competition between nuclear and renewable, it is necessary to take their 

construction track record into account, since the overnight capital cost does not take delays of 

project into account 

By track record I am referring to the average construction time and also the degree of delays 

experienced. Construction time refers to the time from the initial planning to the facility is 

operational. On average, the planning and construction of wind or solar can be accomplished in 2-

3 years since most of the construction takes place in specialized factories, and then the 

assembling occurs on site. Nuclear power, on the other hand, can take 10-15 years to construct, 

from initial planning to operation commence (Energy Science Coalition, 2010). Although, the 10-15 

years seem a long time, it must be considered that in the initial planning and approval phase there 

are no cost associated with construction. The actual lead time for a nuclear power plant is around 5 

years, at the most optimistic assessments (EU Nuclear Illustrative Programme, 2007). When we 

compare this to an average construction time of a onshore wind turbine is 1 to 2 years, depending 

on size (Wind farm case study, Leonardo ENERGY, 2007), it gives a timeframe difference on 3-4 

years in the most optimistic scenario before a return on investment (ROI) can be expected. And 

when we furthermore consider that the capital cost requirements for constructing a nuclear power 

plants are upwards of 3000$ pr. kW/h higher than for a wind turbine, and that upwards of 60% of 

total capital cost are required in the actual building phase, then payback requires a more or less 

faultless run time the next 15-20 years (EU Nuclear Illustrative Programme, 2007).  

These numbers clearly suggest that in terms of investment, certain technologies within the 

renewable sector, e.g. wind is more attractive, and when we consider the technological progresses 
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being made, it is a fair assumption that the attractiveness of other renewable will increase as well. 

The main reason for wind being more attractive than nuclear, is the initial capital cost and the time 

until the investors can see a ROI when building a nuclear plant. In the case of wind, the average 

time before an initial payback of investment can occur is around 2 years, compared to the, 

optimistic, 5 years with a nuclear power plant. When looking at all the external factors, construction 

time, the capital cost and the ROI, the wind energy industry therefore has a competitive edge over 

that of nuclear power, and as previously stated, as the other renewable energy types mature, it 

must assumed that they will gain a similar competitive edge. And when we furthermore consider 

that, to date, almost no nuclear power plants have been constructed on time and on schedule 

(Energy Science Coalition, 2010), then from an economic point of view, the external factors of 

competition point towards wind currently, and renewable in general later on, being more attractive 

to invest in, than that of nuclear power.  

6.4 Internal competences 

In the following section I will look at the competitive nature from an internal point of view. To do this 

I will be using the R-A theory of competitiveness, which focuses on the internal competences of the 

firm (Grant, 2001). Similar to the external fit, where I used Porter‟s diamond, the R-A theory is 

originally designed to be applied on a company level, but due to the differences between nuclear 

and renewable technology, it is possible to apply this theory at a general industrial level.  

The R-A theory argues that the company, or in this case, the specific branch within the industry, 

should strive to develop their internal competences which give them a unique position from which 

to compete. In this case, with my focus being on the competitiveness between nuclear and 

renewable, it is important to consider the role and the goals of the European Union. As argued by 

Grant (2001) a sustainable competitive advantage is defined by a number of characteristics, and 

amongst these are durability. Durability refers to how long the company can maintain the 

competitive advantage before the competitors are able to mimic and copy it (Grant, 2001).  

If we look at nuclear and renewable, from an economic point of view, then the issue of durability is 

defined by the EU. As long as the EU holds that the traditional fossil fuel sources should be phased 

out, moving towards a low-carbon 2050, then the nuclear and renewable energy holds a 

sustainable competitive advantage over that of fossil fuel. In terms of the competition between 

nuclear and renewable it can be argued that the durability aspect of the R-A theory, in terms of 

political favor, only remains a competitive advantage for renewable until 2020. After 2020, the EU 

goals are aimed towards a low-carbon yielding energy sector, which also includes nuclear power. 

With regards to durability and the EU‟s visions after 2020, according to Grant (2001), this particular 
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aspect of renewable competition against nuclear cannot be defined as a long term durable 

competitive advantage.  

However, a long-term competitive advantage belonging to renewable energy is the very fact that 

they are renewable, and as such, independent on fuel. This ability grants them immunity to fuel 

price fluctuations as well as a protection from scarcity of fossil fuel. Nuclear energy is dependent 

on fuel rods and also on removal and long term storage of depleted fuel rods. As can be seen, 

elements of this internal aspect are also present in the external aspect of Porter‟s 5 forces. 

This aspect of competition is defined by Grant as transferability and the extent this can be done by 

competitors (Grant, 2001). And since nuclear energy, at best, can be described as a semi-

renewable, and any technological change to this is still far off in the future (NEI.org, nuclear waste 

disposal, 2010), this aspect of competiveness between nuclear and renewable energy constitutes 

a long term sustainable competitive advantage to renewable energy over that of nuclear energy.   

In terms of nuclear energy, the key current competitive advantage they hold is the stability of 

supply. With a nuclear power plant the amount of energy available is fixed and can provide a stable 

base load, meaning that they can operate at high capacity at peak hours, thereby covering the 

demand. With the exception of hydropower, renewable energy is dependent on the source, e.g. if 

no wind is blowing, no energy from wind is generated and similar, no sun no energy. This also 

means that storage capacity is needed in order to provide a stability of supply; however, this has 

and still is an expensive option. In terms of competition, however, it can be expected that this 

competitive advantage that nuclear currently holds over renewable cannot continue. The 

technology is progressing rapidly, the ability to store excess energy, and make it economical to do 

so, will come at some point. This corresponds to the aspect of transparency, as argued by Grant 

(2001) “the firm‟s ability to sustain its competitive advantage over time depends upon the speed 

with which other firms can imitate its strategy” (Grant, 2001, pg. 125). This, to me, indicate that 

nuclear energy‟s current stability advantage over that of renewable energy, cannot be called a long 

term sustainable competitive advantage, due to the technological progresses being made within 

the renewable energy sector in terms of storage and stability of supply. 

6.4.1 Sum up of competitiveness 

I believe, that when looking from an internal point of view in order to define the competences of 

nuclear and renewable, it can be argued that renewable energy holds a long term sustainable 

advantage over that of nuclear power, because of renewable energy‟s independence of fuel and 

waste. Therefore, when looking at it from both an internal and external point of view and 

addressing it from an economical perspective, there is, as I see it, no doubt that the renewable 
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energy industry holds a competitive advantage over that of nuclear power. This advantage is 

derived from both external and internal factors, which when combined serve to make renewable 

energy more attractive to invest in rather than nuclear energy.  

6.5 Political influence on competition 

In the following section I will be following up on the political part of competitiveness in order to 

determine how the EU shapes competition between nuclear and renewable. 

As I have demonstrated in the previous section, from a purely economic cost-benefit point of view, 

renewable energy would be more attractive to invest in, compared to that of nuclear energy. 

Therefore, if the economic aspect was the sole decider, then it could be argued that, after having 

ensured that renewable and nuclear energy could enter the market and compete, the role of the 

EU in shaping competition would be minimal and that an economic comparison between them 

would be sufficient to entice investors to invest in renewable.  

However, when we look at the lessons learned, from amongst other, the US (Union of Concerned 

Scientists, 2011), then it is clear to see that the desire to invest is not only contingent on the 

economic aspect, but to a very large degree also to the political aspect. With the EU‟s 2020 

directives and the 2050 goals, and the subsequent subsidy programs being used to implement 

these plans, then it seems clear to me that the EU does play a role in shaping competition, even 

after the creation of the framework 

6.5.1 Subsidy programs 

In the following section I will give two examples of subsidy programs being used in Europe and 

discuss the amount of regulatory power invested in them; based on the discussion above, it will 

serve to highlight the environment in which the energy industry competes, and how the EU, and 

the member states, can affect the investment desire and thereby the competitive nature of 

renewable energy via its policies. The two methods I will be looking at are the Renewable 

Obligation Certificate system (ROC) and the Feed-in Tariff (FiT).   

6.5.1.1 Renewable obligations certificate 

In the UK, a subsidy model which is currently in use is the Renewable Obligation (RO) scheme 

(House of Lords, 2008). This regulatory model mandates the suppliers of electricity to purchase a 

set amount of electricity from a renewable source. In order to ensure this, the model functions as a 

trading scheme, meaning that the suppliers purchase certificates from the renewable company to 

act as proof of purchase. These certificates can be sold separately or together with the energy 

delivered, which allows for a trading system to exist, not unlike the Emission Trading Scheme 

(House of Lords, 2008). The main tool of the RO is that if a company fails to reach its intended 
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target, it must pay a buy-out to a fund; the size of the buy-out is dependent on the amount of 

certificates the company lack. The money in the fund is then distributed back to the suppliers 

corresponding to the amount of excess Renewable Obligation Certificates they can present. The 

problem with this approach is that the size of the fund, and thereby the price of the certificates, are 

subject to fluctuation, since the size of the fund varies according to the shortfall in meeting the 

quotas. The desire to purchase certificates varies from year to year depending on how much 

shortfall is predicted, and this has been a point of critique in terms of the uncertainty it creates 

among investors. Furthermore, this approach does not distinguish between the different renewable 

technologies, rather it awards certificates based on an Mw/h basis (House of Lords, 2008).  

This latter point reflects the critique raised by Helm (2007) in terms of picking losers and winners. 

When the certificates are provided on a flat line basis regardless of technology, the utility suppliers 

who need to purchase these ROC will do so from the most cost-efficient renewable energy source, 

and currently that is wind, and the result is that other types of renewable technology is worse off 

(Helm et. al., 2007) (House of Lords, 2008). The point is that the unintended consequences stem 

from a lack of regulation, which again point to the challenges associated with any kind of regulatory 

control, namely the degree of autonomy (Helm et. al., 2007).  

6.5.1.2 Feed-in Tariff 

The other type of subsidy I will look at is the Feed-in Tariff, which I touched upon in the analysis 

section. The main difference between the FiT and the ROC is the fixed price mechanism that the 

FiT provides. Unlike the ROC where the price on the RO‟s can fluctuate, the FiT provides the 

producers of renewable energy a fixed premium on their production. This means that the utility 

companies has to pay a set price, plus  a premium, set by the government, which will gradually be 

reduced from year to year, thereby providing added incentives for cost-minimizing. In a typical FiT-

scheme the length ranges from between 10-20 years, thereby providing a long term stable 

framework for investment due to predictability (House of Lords, 2008). Moreover, unlike the ROC, 

in its current form, the FiT does provide better flexibility in terms of which renewable technology to 

purchase. This is due to the design of the FiT, it allows for differentiation between sources, thereby 

ensuring that the emerging technologies are paid a higher premium than more mature renewable 

technologies. This helps to ensure a level playing field in terms of investing in renewable 

technology. And this is probably why it is the most dominant subsidy program currently in use in 

the EU with 18 countries using the FiT in one shape or another (House of Lords, 2008). 

However, as argued by Glasbergen (1998), Stavin (2008) and Helm et. al (2007), the more 

regulatory control, the more prudence and care is demanded from the governing body to ensure 

proper implementation. One example, which I touched briefly upon in the analysis, is the case of 
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solar power in the UK. The UK government had initially set the premium awarded to solar power 

producers so as to compensate for the cost associated with installment. However, when the price 

for installment fell, without the FiT following, it resulted in a rush to install solar power both at home 

and in large scale, thereby putting a strain on the budget allocated to the FiT. In order to counter 

this, the government halved the premium given, with only a few weeks‟ notice, thereby creating 

uncertainty, frustration and postponement of new solar power, in short eroding the confidence of 

investors (Guardian, UK, 22nd Dec. 2011). And although this decision by the UK government was 

overruled by court, the uncertainty and erosion of confidence from the investors remain, not only 

within the solar power industry, but throughout the energy industry in general (Guardian, UK, 27th 

of Jan, 2012).  

6.5.2 Political aspect of competition 

The above two examples of subsidy shows how the European Union can and does act as a game 

changer, not only in the initial face by defining the framework of the industry, but also after the 

framework has been defined. The lack of proper framework can erode the confidence in the 

market, and thereby lead to a postponement of investment (Ernst & Young, 2011). This again 

points back to the arguments made by Glasbergen (1998) and Stavin (2007), that the regulatory 

control, be that a market-based or the more direct-steering approach can have a detrimental effect 

on the industry if not properly implemented. 

This decline in confidence and subsequent postponement also point to the fact, that the purely 

economic point of view cannot be applied solely, since from an economic point of view, the 

competition between nuclear and renewable would result in an investment in either one. Whereas, 

when we incorporate the political environment, we can see that the problem is not that investors 

are going to choose nuclear energy over that of renewable. Rather the problem is that investors 

are not going to invest in the energy industry, because of the ambiguity and uncertainties 

expressed by the regulatory body, be that the EU or the member states. This concern is raised by 

the renewable energy industry. They argue that the EU‟s low carbon strategy is not ambitious 

enough. They feel that a zero-carbon economy is the best option, both in terms of addressing the 

climate concerns, but also in terms of providing the infrastructure needed for renewable energy, 

since a double strategy, which would include both nuclear and renewable, would be to expensive 

in the long term, considering the difference in infrastructure renewable and nuclear energy 

mandates (Jakob Holst, 36‟-39‟09‟‟). 

This to me demonstrates that the role of the EU is not only as a creator of the framework in the 

initial face, but that the EU has a role throughout the entire process, a role of guaranteeing stability 

and predictability. This is further expressed by Jakob Holst, in my interview with him, we talked 
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about the importance of the EU to promote competition through a fully opened and liberalized 

market which would enable the renewable energy industry to sell and trade energy across borders 

(Jakob Holst, 18‟23‟‟-19‟55‟‟). This aspect of competition, where the role of the EU is to fully 

implement the common market on the energy sector, would make investment into renewable 

energy more attractive, due to the potential integration of the energy networks of the 27 member 

states. So that instead of 27 member states, i.e. 27 different markets, the EU, through the common 

market, would be one single market on which renewable energy could compete.  

This subject is also touched upon in my interview with Jens Rohde. We talked about how the EU 

should seek to fully implement the internal market on the energy sector. This would constitute a 

move away from the narrow national point of view regarding security of supply, which, amongst 

other, would constitute a removal of national CO2 quotas, in order to promote one single market 

(Jens Rohde, 8‟40‟‟-9‟30‟‟). This point from Jens Rohde also corresponds with the lessons learned 

with the ETS (Lessons learned, ETS FAQ, 2008). Furthermore, the integration of the energy 

market would not only introduce one common market, it would also help the EU, in terms of 

creating the transnational electricity networks which is necessary if the vision of a low-carbon 

Europe is to be fulfilled.  

The above discussion regarding the role of the EU in the entire process, and not merely as an 

initial creator of the framework, is also reflected in the theory of PPA by Glasbergen (1998), in 

terms of the degree of regulation a governing body should conduct. The EU‟s role is not merely to 

create a framework that allow for nuclear and renewable to compete against traditional fossil fuel 

sources, but rather one of continuous monitoring of the market, to ensure that the policies of the 

EU does not cause an opposite reaction than what intended. This, I believe, is also evident in the 

way that the EU is moving the ETS to a supranational level, to ensure a harmonization of the CO2 

quotas, thereby ensuring that the ETS policy does not have the unintended disruption of 

competition on the internal market (Lessons learned, ETS FAQ, 2008). 

This would point to the fact that the EU is well suited to the implementation of renewable energy, 

after all, the goal and visions of the EU, and the tools they will use, corresponds fairly well to the 

desire of the renewable energy industry, namely a common internal market, and properly 

implemented tools to promote investment. However, the EU is not created to promote renewable 

energy at all costs. Rather what the EU is trying to achieve is the proper implementation and 

balancing of the 3 pillars of energy; security of supply, liberalized energy market and addressing 

climate concern. It just so happens that the way the EU is fulfilling these 3 pillars, to a large 

degree, corresponds with the desires of the renewable energy industry. However, as argued by 

Jens Rohde, the goal of the EU is to be realistic, i.e. create goals that are ambitious but also 
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realistic to reach, and with the diverse energy mix in Europe, it cannot be expected that the EU will 

be able to have a unilateral implementation of renewable energy (Jens Rohde, 6‟52‟‟-7‟32‟‟), and 

therefore, the goals and the vision of the EU will be based on a overall utilitarian principle of 

favoring the many, and not just one industry, in order to reach a common EU energy policy.  

6.6 Sum up of discussion 

How is competitiveness between nuclear and renewable energy defined? The answer is 

dependent on whether or not you include the political aspect 

Throughout this discussion I have used an outside-in approach to first define the framework in 

which nuclear and renewable energy operates and then look at the competitive factors between 

them. By using Glasbergen‟s public-private agreement theory (1998) I have shown how the EU 

acts as a game changer by its ability to redefine the framework of the energy industry, e.g. the 

phase out of traditional fossil fuel sources. As I have shown through the use of PPA, the arguments 

presented by Rosamond with regards to EU‟s regulatory power (Cini, 2003) holds true within the 

area of energy  in the European Union. This also means that the PPA, although originally intended 

to be used on a national level, has been able to be applied on the supranational level of the EU 

with regards to the energy policy. By doing so, I have demonstrated how the EU‟s directives and 

the subsequent implementations in the member states plays a crucial role in terms of defining the 

competition within the energy industry of EU.   

When it comes to the competition within the energy industry in the EU, the external and internal 

analysis and discussion of the competitive factors, as I have shown, via the application of Porter‟s 

diamond and the R-A model, point to the fact that from a purely economic perspective, renewable 

energy would be more attractive to invest in than nuclear energy. The external elements of capital 

cost, construction time and expected ROI, each depict how the renewable energy industry is more 

attractive investment wise than nuclear energy. And similar, in terms of the internal competencies, 

which create the competitive advantage as argued in the R-A theory (Grant, 2001), the 

independency from fuel sources grants the renewable energy industry a long term sustainable 

competitive advantage over that of nuclear energy. And in terms of the stability issue, which 

currently grants nuclear energy a competitive advantage, I have argued why I believe that the 

technological progress for renewable energy, both in terms of stability and storage, suggests that 

this cannot be termed a long term sustainable advantage for nuclear energy. 

As such, from a purely economic perspective, I have demonstrated how renewable energy should 

be more attractive to invest in than nuclear energy. But, as I have discussed, the investor 

reluctance points to another factor than the purely economic competitive factor, and that is the 
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regulatory aspect. Therefore, the role of the regulatory body must be taken into account, and in the 

case of Europe, this means that the European Union is a factor in shaping competition, because as 

I have demonstrated, the role of the EU is not just to create the framework for competition, but just 

as importantly, to ensure the stability of this framework (Stavin, 2007), (Grant, 1998).  

So, what does this mean, in terms of my research question? In the next section I will present my 

conclusion based on the findings in my analysis and my discussion. 
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7 Conclusion 

This master thesis has been conducted in order to highlight the role the EU plays in shaping 

competition and if the EU‟s acknowledgement of nuclear power to fulfill the EU 2020 and 2050 

goals, has an effect on the competitiveness of renewable energy.  

There are two answers to my research question. One answer applies when looking at it from a 

purely economic perspective, which I have done by applying the economic competitive theories of 

Porter (1979) and Grant (2001). Another answer applies regarding the research question with the 

political framework in mind. From a purely economic perspective, the answer would be no, the 

competitiveness between renewable and nuclear is skewed towards renewable, and the economic 

factors speak strongly in the favor of investment into renewable energy. Therefore, the EU‟s 

acknowledgment of nuclear energy would not have an effect on the competitiveness of renewable 

energy.  

However, as I have demonstrated, the concept of competition cannot solely be regarded from an 

economic point of view. By using the model of PPA I have argued how the EU can and do act as a 

game changer, both intentionally and unintentionally. The intentional part lies in the initial phase, 

when the EU defines the competitive framework in which nuclear and renewable energy operates. 

This I have demonstrated by looking at the EU‟s 2020 plan and the Emissions Trading System 

used to promote a move toward less CO2 emissions. In terms of the unintentional consequences, I 

have demonstrated how poorly implemented policies can create uncertainties for investors, and 

thereby affect the desire to invest. 

And I believe that this is crucial in terms of answering my research question. If it had been merely 

an economic comparison, then renewable energy would hold a competitive advantage over that of 

nuclear power, and the role of the EU would be insignificant. However, the definition of competition 

cannot solely be done through an economic comparison, because the investment desire is not 

contingent on an either nuclear or renewable investment analysis, rather it is based on an 

invest/not invest analysis. Therefore, the desire to invest, which is affected by the stability of the 

political landscape is equal to the competitive status of renewable energy. When uncertainties in 

the political framework and long term commitment causes investors to pause, then it can be 

directly translated into an erosion of competitiveness.  

Therefore, when considering the political aspect of competition, it would seem that the answer is, 

yes. The inclusion of nuclear energy would have a negative effect on renewable energy; however, 

this might not be so.  
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When looking at the projected penetration of renewable energy in the future European energy mix, 

it is clear to see that the ratio of nuclear and renewable would be highly skewed in the favor of 

renewable energy. Furthermore, we have to consider the fact that even if nuclear energy would 

have a revival, then renewable energy would have at least 10 years in which to establish itself on 

the EU energy market before a nuclear power plant would be constructed.  

However, if the EU cannot create a stable policy, one which rest equally on all 3 pillars of the EU 

energy policy; Competition, Security of Supply and Addressing Climate Concerns, then it seems 

clear to me that the lack of stability will result in an erosion of investment desire. And as previously 

stated, the competitiveness of renewable energy is tied together with the desire to invest. If the 

desire to invest disappears due to lack of faith in the polices created by the EU, I believe the EU‟s 

inclusion of nuclear energy will have a detrimental effect on the competitiveness of renewable 

energy.  

Therefore, the critical portion of the political aspect is the stability. The crucial factor is not to have 

the EU create a policy which is optimal for renewable energy, as advocated by the EWEA, nor 

would it matter if the EU created an energy mix which addresses the concerns of the ENS. The 

crucial factor is that the EU creates a stable framework, where the stability guarantees smooth 

sailing all the way, i.e. no retroactive policy making as seen with the solar FiT‟s in Britain. If the EU, 

can create a long lasting energy policy of the EU, which can stand as a guarantee for stability, then 

the economic factors which I discussed using Porter (1979) and Grant (2001) would be the 

determining factors, and I believe that renewable energy would be little phased by the inclusion of 

nuclear energy.  
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