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Abstract  

Mitigating the projections of climate change will require large investments in renewable 

energy sources. In Sweden, a major share of new renewable energy production will have to 

come from wind power. However, in 2009 wind power provided less than 2 percent of the 

country’s energy consumption.  

 

The main purpose of this thesis is to further the understanding of issues that affect the 

development of wind power in Sweden. 

 

The study has been carried out by qualitative interviews with five of the country’s leading 

wind power developers. Duncan’s concept of external environment has been applied to define 

the study and develop the interview questions.  

 

The study has resulted in the findings of eight key issues that affect the development of wind 

power in Sweden as well as areas in need of improvements from an investor’s perspective. 

Overall the thesis finds that wind power developers are very happy with the efforts from the 

Swedish government and the present conditions will likely allow wind power to have a 

growing place in the Swedish energy system, provided that the current positive conditions are 

maintained. 
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1. Introduction 

Global warming is now widely accepted in the scientific community after years of studying 

temperature increases of Earth’s atmosphere and oceans, observing large scale melting of ice 

and snow and measuring rises in sea level (IPCC, 2007). According to the Intergovernmental 

Panel on Climate Change (IPCC), it is very likely that the increase of anthropogenic 

greenhouses gases are driving these changes which eventually could lead to catastrophic 

impacts such as flooding, heat waves and drought with harm to human life.  

 

Carbon dioxide is believed to be the most important anthropogenic greenhouse gas, primarily 

originating from the combustion of fossil fuels (IPCC, 2007). Today nearly 80 percent of the 

world’s energy comes from use of fossil fuels such as oil, gas and coal (Boyle et al., 2003) 

and the global energy demand is expected to grow with 40 percent between 2007 and 2030 

(IEA, 2009). 

  

Renewable technologies have come a long way since they were first introduced and today, 

more than ever before, they constitute a realistic alternative to fossil fuels. The European 

Union has, as an attempt to be a driver of change and a leader of transition, put forward 

directive 2009/28/EC, which among other things oblige the member states to collectively 

increase the share of renewable energy, as a percentage of the total energy consumption to 20 

percent by 2020.  

 

For Sweden, with numerous rivers crossing the landscape that to a large extent are used for 

the production of renewable energy, the European Union has set the target to 49 percent, 

which means increasing the share with 9.2 percent compared to 2005 (2009/28/EC).  The 

Swedish government has nevertheless a higher ambition and plans to reach a minimum of 50 

percent by 2020 (Regeringskansliet, 2010-03-23).  

 

1.1 Problem statement 

With limited potential for further investments in hydro, much of the additional renewable 

energy is obligated to come from development of wind power (Regeringskansliet a, 2010). 

Sweden has however, despite continuous measures by the government, so far had a rather 

moderate development compared to many other countries (see Appendix 1) and in 2009 wind 
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power provides only 2,5 TWh or 1.8 percent of the country’s electricity consumption (Wind 

Energy, 2009).  

 

1.2 Aim of the thesis and research questions 

The aim of this thesis is to further the understanding of issues that affect the development of 

wind power in Sweden. This will be done by analyzing and answering the following research 

questions: 

1. What are the key issues affecting the development of wind power in Sweden? 

2. In what way do these issues influence the ability to develop wind power in Sweden? 

3. How do conditions of path dependency and path creation set the context for the 

development of wind power in Sweden? 

This type of research is of relevance since it may provide decision makers with an idea of the 

conditions that Swedish wind power developers’ operate within. The study takes an investors 

perspective, looking at the conditions from the wind power developers’ point of view.    

 

The concept of external environment (see 2.1 Business environment) has been used to identify 

and answer the first and second research question. The concepts of path dependence and path 

creation (see 2.2 Path dependence) has been applied to answer the third question which is 

connected to the concept of business environment. This seems to be the case since the 

Swedish energy sector generally, and wind power development specifically, experience 

conditions favorable for path dependence and creation.  
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2. Previous research and theory 

2.1 The business environment 

The business environment creates both opportunities and problems for an organization. 

Duncan (1972) defined the business environment as the totality of physical and social factors 

that are directly taken into consideration during organizational decision-making. He further 

recognized that it was practical to differentiate between environmental factors considered as 

part of an organization (internal environment) and those found outside its boundaries (external 

environment). For the purpose of this thesis, only the concept of external environment will be 

applied. This because the author has not found anything in the literature that indicates that the 

internal environment represent unique challenges in the development of renewable energies. 

The external environment on the other hand, is assumed to be a major influence (Toke et al. 

2006; Meyer 2007).  

 

In Duncan’s early study, the external environment included the following components: 

customers, suppliers, competitors, socio-politics and technology. He however acknowledged 

that these components may be particularly relevant to industrial organizations and may vary 

for other types of organizations. This statement seems true when reviewing the work of other 

researchers within the area (e.g. Daft et al. 1988; May et al. 2000). For example May et al. 

(2000) applies the following components: customer/market, economic, competitive, 

political/legal, technology, resources and socio-cultural. Given the large similarities between 

the researchers’ choice of components, the author has essentially incorporated all of the 

mentioned components, although with some alterations to their names. The following six 

components have been applied in this thesis: customers, technology (incorporates suppliers), 

socio-politics, competition (includes resources), economy and socio-culture.  

 

After the selection, the components have been modified to relate to the wind power 

development based on the findings from the literature review. Here follows a short description 

of the aspects considered in each component and the findings from the literature review (the 

questions can be found in 3.4.2 Operationalization and interview questions).  

 

 

 

 



 

8 
 

Economy: business factors, the support scheme and access to capital  

Findings from literature – Economy 

Business factors 

No findings in the literature. 

 

Own reflection: Over the years many scientists have attempted to pinpoint success factors for developing wind 

power, often by comparing different countries output with their prevailing conditions (e.g. Toke et al. 2006, 

Meyer, 2007, Breukers et al. 2007). Very few, if any have had a business perspective and gained insights by 

asking the people responsible for the realization of wind power, what they see as important.  

 

The support scheme 

The importance of having a financial support scheme for development of renewable energies 

is today a widely recognized success factor (Ecofys, 2008; EU, 2008; Deutsche Bank Group, 

2009) and there is according to Enzberger et al. (2002) three types which are applied around 

the world: feed-in tariffs, tender systems and renewable portfolio standards. Sweden has 

since 2003 used the last of the three (Energimyndigheten, 2010-03-12). According to Meyer 

(2007) the support scheme (called the electricity certificate system) failed in creating stable 

and long-range framework conditions. 

 

Access to capital 

No findings in the literature. 

 

Own reflection: The cost of a wind turbine (2 MW) range from 30 to 40 M SEK (Anton Steen, 2009-12-10). 

The realization of a wind power development thus requires large amounts of capital.  The possibility to gain 

money from banks and other institutions in order to make investments ought to be a critical factor for many 

developers.   

 

Socio-politics: the legal framework relating to wind power, the political attitude towards the 

industry and the electric grid 

Findings from literature – Socio politics 

Politics 

According to Meyer (2007) there is a strong relationship between the amount of wind power 

developed within a country and the country’s national policy. Åstrand et al. (2004 p.277) 

writes that “early inflexible steering of technology and market development, together with a 

lack of comprehensive, long-term strategy, lack of continuity in policy interventions and 

weak combinations of policy programmes and measure have contributed to a very limited 



 

9 
 

wind power development in Sweden”. Similar statements are made by Wang (2004), 

Söderholm et al. (2005) and Meyer (2007). 

 

Own reflection: Through the latest revision of the legal provisions related to wind power (see Appendix 3, 

Licensing procedure) the Swedish municipalities now have an exceptionally strong position in the ruling 

concerning wind power development.  

 

The permit procedure 

According to Reiche et al. (2003) the permit procedure is, one of the biggest barriers for 

wind power and thus a key variable in the willingness and motivation of investors. The 

European Wind Energy Association (EWEA, 2010) has within an EU funded project - Wind 

Barriers, examined the permit procedure
1
 in the member countries and found that length of 

the processes varies considerably between them. For Sweden, the building consent is 

estimated to take an average of 43 months which places the country fifth from the bottom. 

The Swedish permit procedure have many times been referred to as slow and bureaucratic 

(Åstrand et al., 2004; Söderholm et al., 2005; Energimyndigheten, 2007) and in the past five 

to six years the legislation has been revised multiple times (Respondent C, 2010-04-05). 

 

The electric grid 

Reiche et al. (2003) believe that a strong effort in the field of the power supply systems is 

one success condition necessary for an increased use of renewable energy sources. 

In Sweden the electric grid is designed to transport electricity from large centralized electric 

plants and thus in many cases establishment of wind power require enhancements in the grid 

(Wizelius, 2007). Wegener (2007) who have interviewed a number of spokesmen from 

developers in Sweden, have found that several experience the process of connecting wind 

power to the grid as problematic with little insight to pricing, limited possibility to negotiate 

with the grid companies and many times at an unreasonable high cost. 

 

 

 

 

 

                                                           
1
 Most energy production units require consent from government authorities. 
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Socio-culture: the public attitude and human reactions associated with wind power 

development 

Findings from literature – Socio-culture 

Opposition 

The SOM-institute has since 1999, annually conducted surveys on perceptions on energy 

within the research program Energiopinionen i Sverige. They show among other things that 

there is a strong support to wind power as 86 percent of the respondents answered that they 

think Sweden should invest more or the same as today. Only solar power surpasses wind 

power with 91 percent of the respondents’ positive to investments in solar. The positive view 

to wind power however decreases when entering the local level and only 38 percent of the 

respondents’ answer that they would be positive to a development close to the place of 

residence or place of recreation (SOM, 2009). Toke et al. (2006) which have compared the 

conditions in Denmark, Germany, Spain and England/Wales argue that local opposition 

heavily can obstruct a development of wind power.  Reiche et al. (2003) share this view and 

believe that measures to reduce opposition are one of the most important ways to speed up 

the development. 

 

Technology: the wind industry market, the turbine technology and the absence of a 

domestic wind turbine industry 

Findings from literature – Technology 

Technology 

No findings in the literature. 

Own reflection: During the last thirty years the size of the turbines has increased from 25 kW to over 3 000 kW 

(Wizelius, 2007) to produce much more energy. The technological improvements ought to play a critical part in 

the development of wind power. 

 

Suppliers 

Meyer (2007) believes that there is a connection between wind power development and 

investments in domestic turbine manufacturing and refer to countries like Denmark, Spain 

and Germany.  

 

Own reflection: The Danish manufacturer Vestas has long been the dominating supplier of wind turbines but 

has recently seen the competition arise as many new turbine manufactures has entered the market and as smaller 

manufactures taken up the challenge. This change ought to be positive for the wind power developers when 

negotiating the prices. 
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Competition: the race for required resources and customers 

Findings from literature – Competition 

Intense competition from hydro- and nuclear power as well as an excess of cheap electricity 

has according to Wang (2004) earlier limited the development of wind power in Sweden. 

 

Customers: demand for the developers’ products and services 

Findings from literature – Customers                                                                                                              

No findings in the literature. 

 

 

Figure 1. Illustration of the six selected domains 

 

2.2 Path dependence 

The notion of path dependence came into existence about 100 years ago (Magnusson et al., 

2009), yet the use of the concept is fairly new, most often credited to the economists Paul 

David and Brian Arthur whom during the 1980s and 1990s initiated a discussion on the 

relevance of path dependence (Garud et al., 2001; Magnusson et al., 2009). Even though most 

of the early work relates to economics, the application of path dependence has been expanded 

to various social sciences (Magnusson et al., 2009), which has resulted in numerous 

interpretations (Lafferty et al., 2008). David describes path dependence with the following 

words “Path dependent systems - which have a multiplicity of possible equilibria among 

Organization 

Economy 

Socio-
politics 

Socio-
cultural 

Technology 

Competition 

Customers 
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which event-contingent selection can occur - may thus become locked in to attractors that are 

optimal, or that are just as good as any others in the feasible set, or that take paths leading to 

places everyone would wish to have been able to avoid, once they arrived there” (David, 

2001, p .26). 

 

Figure 2. In view of author, the resilience concept illustrates David’s idea of path dependence, with the ball 

symbolizing the current state of the system (Walker et al., 2006). 

David, who primarily studied path dependence within a context of technology, argued that 

without analyzing early events, it is not possible to understand why certain technologies have 

been more successful than others (1985). This statement is often illustrated with David’s 

classic example of the emergence of the QWERTY keyboard for typewriters, despite the fact 

that the Dvorak keyboard was shown to be better.   

 

David discussed three reasons as to why path dependence occurs (1985): 

1.  “Quasi-irreversibility of investments” – outdated equipment may be still used because 

its variable costs are lower than the costs of replacing it.  

2. “Technical interrelatedness” – modification of one component may require adjusts in 

related components. Take for example the railway. If we would like to 

increase/decrease the gauge we would not only need to replace all the tracks but also 

all the trains.  

3. “System scale” – choosing similar strategies may result in lower costs and increased 

quality of a product. It may also raise the value of the product as the number of users 

increase.  

Together these three factors interact and may eventually cause a system to “lock” in a certain 

configuration. Arthur (1994) argues that this “lock-in effect” is preceded by what can be 
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described as chance and uses the Polya urn to show his point: in a room there is a large urn 

holding one red and one blue ball. A ball is randomly picked after which the same ball is 

returned accompanied by an additional ball with the same color. This procedure is repeated 

until the urn is completely full in which the distribution is calculated. What is the probability 

that the distribution correspond to the initial? According to Arthur, the experiment can be 

repeated over a hundred times and there will still be a difference in the distribution. He 

explains that pure chance determines the color of the first ball selected. With the second ball, 

the color of the first ball drawn is favored - chance is nevertheless still highly present. Over 

time however the roll of chance is diminished and one color dictates the distribution of the 

urn. Arthur (1989) recognizes the same phenomena in the market: “small events” lead to 

variations in the market shares of competing techniques. Since techniques with higher market 

share tend to be more valuable to the buyers, this eventually result in one technique 

outgrowing the others and finally becoming “locked in”. Once a path is “locked”, Arthur and 

David assume that only external shocks can break it. 

 

Over the years, there has been some controversy on path dependence, which according to 

Garud et al. (2001) derives from the concepts rejection of optimal choice; a fundamental 

assumption within neoclassical economics. Two of the lead critics, Liebowitz et al. (1995) 

have questioned the concept’s usefulness and have argued that most phenomena discussed 

within path dependence can best be analyzed through standard neoclassical economics. The 

remaining, Liebowitz and Margolis presume to be very rare and therefore not worthwhile 

concentrating on. Martin and Sunley (2006) have also raised an issue regarding the 

interpretations of path dependence which they consider being rather ambiguous.  

 

2.2.1 Path creation 

“Path dependence, by association - serves to rob actors of any agency, as they find 

themselves pushed and pulled from one state to another” (Garud et al., 2010, p.768).  

Garud et al. (2010) have, inspired by Ralph D. Stacey’s work on complex adaptive systems, 

suggests an alternative perspective to path dependence - path creation. Path creation assumes 

that powerful actors strategically can influence the development of a path by:  

1. Constructing the initial conditions that are necessary.  

2. Actively stabilizing a desired path. 

3. Ending an undesired path. 
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Garud et al. (2010) do not deny the role of random events and self reinforcing mechanisms, 

but nevertheless give them much less significance than David and Arthur.  
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3. Method 

3.1 Method selection 

Within social science there are numerous forms of research designs (e.g. experiments, cross-

sections, historical data, case studies and analysis of archival information) all having their 

particular strengths and weaknesses (Yin, 2003; Bryman 2004). After an assessment of the 

different methods, the author has found the case study methodology to be the most 

appropriate for the thesis. Yin (2003, p.1) explains the applicability of the method in the 

following words ”In general, case studies are a preferred strategy when “how” or “why” 

questions are being posed, when the investigator has little control over events, and when the 

focus is on contemporary phenomena within some real-life context”. These conditions 

correspond well with the purpose of thesis and the questions formulated.  

 

3.2 The case study 

Applying the classification practiced by Yin (2003), the author has chosen to do a single- 

embedded case study, meaning that within a larger case, subunits (so-called embedded units) 

have been selected to be analyzed.  

 

In this thesis, wind power development in Sweden will constitute the case. There are several 

reasons behind this choice. First, wind power is the fastest growing renewable energy source 

after large scale hydro in the world (REN21, 2009) and thus one of the strongest contenders to 

challenge the fossil based energy system. In 2009, the global installed capacity increased by a 

staggering 31.7 percent, which means that if the trend continues, the capacity is expected to 

double every three years (WWEA, 2010). Second, Sweden has a great potential for rapid 

development of wind power since the country offers vast, uninhabited areas with favorable 

wind conditions, highly developed infrastructure as well as strong political desire to increase 

the wind power production. Third, the author has previous experience of wind power 

development in Sweden which has been valuable in gaining access to people to interview. 

This have also reduced the time of gaining insight in the topic, thus allowing more time to be 

spent on other aspects of the thesis.  

  

Research in wind power development has most often been performed by comparing the 

outcomes to adopted policies in different countries. In this study however a different approach 

has been taken which focuses on the insights of actors developing wind power in Sweden (see 
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3.3.2 selection of companies). Different wind power developers thus constitute the embedded 

units of analysis. The main reason for this approach is that the author believes that wind 

power developers have a unique inside knowledge and experience of the factors affecting 

wind power development. 

 

3.3 The selection of embedded units 

3.3.1 Types of companies 

Enzensberger et al. (2002) divide potential investors in renewable energy into five groups: 

utilities, professional developer companies, companies acquiring shares in developed projects, 

independent power producers and companies whose main business field is not related to 

power generation. According to Enzensberger et al. these groups have different needs and 

show different characteristics related to equity capital (capital raised by the owners), 

profitability expectations (minimum return on investments), attitudes towards risk and 

inherent motivation. With this difference in mind and with the knowledge that a majority of 

the wind power development in Sweden has been carried out by professional developer 

companies (Appendix 2, Table 3), professional developer companies have been selected. 

 

3.3.2 Selection of companies 

According to Åstrand et al. (2004) the first professional developer companies evolved in 

Sweden in the beginning of the 1990s, acting locally from the south of Sweden and of the 

coast of Gotland. In the late 1990s these were joined by international wind energy developers. 

By reviewing the professional developer companies acting in Sweden today, it is clear that the 

majority originate from the early twenty-first century which most likely is the result of 

continued improvements in the conditions relating to wind power. Quantifying this group has 

been slightly difficult since, at present, no complete list exist (Monica Bracco, 2010-03-08). 

Different sources (e.g. Nätverket för vindbruk, 2009-10-13, Anton Steen, 2009-12-10, Svensk 

Vindenergi, 2010) have however been used to compile a list for the purpose, with a total of 67 

companies identified whereas 43 have been classified as professional developer companies 

(see Appendix 2). Most of these companies are very small and have limited experience in 

development of wind power. The author has therefore seen it fit to exclude companies that 

have developed less than two land based wind power developments in Sweden. In the 

selection three companies (Smålandsvind, Svenska Vindbolaget and Vindvision) has been left 
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out with the justification that their wind parks consist of less than three turbines. The 

following five companies meet the applied criteria: Arise Windpower, Eolus Vind, O2 Vind, 

Rabbalshede Kraft and Stena Renewable. Together these five are responsible for 

approximately 80 percent of all installed wind turbines by the 67 identified developers or 

approximately 90 percent, if only considering the professional developing companies (see 

Appendix 2).  

Here follows a brief description of the companies analyzed in this thesis. 

  

Arise Windpower 

Arise Windpower was established in 2006 and is currently operating two wind parks and have 

two more under construction. According to their webpage the company also has permits for 

three wind parks and is awaiting consent for an additional 24 projects (Arise Windpower a, 

2010-04-15). Arise has 21 employees and  builds exclusively in the south of Sweden with the 

aim to establish 300 wind turbines, estimated to produce around 2 TWh until 2014 (Arise 

Windpower b, 2010-04-15; Arise Windpower, 2010).  The company is since 2010 listed on 

the Stockholm stock exchange (NASDAQ OMX, 2010-04-15). 

 

Eolus Vind 

Eolus Vind AB was founded in 1990, making it the first commercial wind power developer in 

Sweden and responsible for establishing approximately 1/6 of all the country’s approximately 

1200 turbines (Eolus Vind a, 2010-04-15). Since Eolus, with its 14 employees, mainly build 

smaller wind parks, the company has a vast project portfolio which is concentrated largely to 

the south of Sweden (Eolus Vind b, 2010-04-15; Eolus Vind c, 2010-04-15). Between 2009 

and 2012 the company aims to install approximately 200 turbines with a capacity of about 400 

MW (Eolus Vind d, 2010-04-15). The company is since 2009 listed on the stock exchange 

First North (NASDAQ OMX, 2010-04-15). 

 

O2 Vind 

O2 Vind AB was founded in 2005 but has through its affiliate O2 Vindkompaniet, a history 

dating back to 1991 (O2 Vind, 2010). O2 is today one of the leading wind power developers 

responsible for around 1/5 of all wind power in Sweden and currently owning four wind parks 

while  an additional four are awaiting permits (O2 Vind, 2010-03-22; O2 Vind, 2010). The 

company with its 36 employees, builds mainly in the north of Sweden and has the objective to 

establish a minimum of 1 000 MW wind power by 2015 (O2 Vind, 2009; O2 Vind, 2010).     
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Rabbalshede Kraft 

Rabbalshede Kraft AB came to exist in 2005 and currently has two wind parks producing 

electricity. Additionally two parks are under construction and six projects are awaiting 

permits. The company of 20 employees, develop wind power throughout Sweden and has a 

target for 2015 to build roughly 250 turbines which they estimate will produce roughly 1.5 

TWh/year (Rabbalshede Kraft a, 2010-04-15; Rabbalshede Kraft b, 2010-04-15).  

 

Stena Renewable 

Stena Renewable AB is one of the smallest members (8 employees) of one of Sweden’s 

largest family-owned corporate groups, the Stena Sphere (Stena Renewable a, 2010-04-15; 

Stena a, 2010-04-15), participating in a large variety of businesses segments, stretching from  

owning ferry lines to providing financial advice (Stena b, 2010-04-15). Stena Renewable has 

been active since 2002 and holds two wind parks in Ludvika municipality. Further, the 

company has seven projects awaiting permits (Stena Renewable b, 2010-04-15). In the near 

future the company has plans to invest 6 billion SEK in wind power, mainly concentrated to 

the south of Sweden (Svensk Vindkraft, 2008). 

 

3.4 Data collection, analysis and presentation of results 

3.4.1 Data collection technique 

The case studied in this thesis (wind power development in Sweden) cannot be considered 

well examined and consequently the character of the research will be largely explorative. For 

this reason the author has found the qualitative approach the most suitable as it enables the 

researcher to obtain a more detailed description than would be possible with a quantitative 

approach. Bryman (1997) argues that the most distinguishable feature of the qualitative 

research is the wish to see or experience events, norms and values from the respondents’ own 

point of view.   

 

Within the qualitative approach there are several data collection techniques available, e.g. 

participant observation, unstructured/semi-structured interviewing, documents and focus 

groups (Bryman, 1995; Bryman 2004). For this thesis the semi-structured interview has been 

chosen since the author believes that it has the greatest potential to give the type of responses 

that will be needed to answer the research questions of the thesis. In semi-structured 

interviews the researcher has a list of questions or specific topics to cover, he or she 
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nevertheless has the freedom to choose the exact wording and order in with the topics is 

addressed as well as raise follow-up questions when appropriate (Bryman 2004).  

 

According to Bryman (2004) there are some frequent critiques against qualitative research: 

1. Some find it to be too subjective as the researcher has the power to steer the 

respondent to areas that the researcher finds significant.  

2. Some argue that it is almost impossible to replicate a qualitative study. 

3. Some see problems with generalizing the findings to other settings. 

4. Some experience a lack of transparency. 

The following measures have been taken to minimize these aspects: 

1. Transparency in choice of method and theory has been adhered throughout all the 

stages of the thesis. 

2-4 The method chapter has been formulated to give the reader a good picture of the 

authors approach as well as facilitating for potential comparative studies.  

3. The selection of companies’ and the selection of respondents’ have been designed to 

allow generalization to a certain degree (see 3.5 Limitations). 

 

3.4.2 Operationalization and interview questions 

In chapter 2.1 The business environment, six components relating to Duncan’s concept of 

external environment were chosen: economy, socio-politics, socio-culture, technology, 

competition and consumers. The table below shows each component, the issues identified 

from the literature study and the interview questions.  

Table 1. 

Component Issue Question 

Economy Business factors 1. What are the key prerequisites for the realization of a wind power 

project?  

Economy Support system 2. How do you perceive the electricity certificate system and how does it 

affect the company? 

Economy Access to capital 3. How are the conditions to loan money related to wind development 

projects? 

Socio-politics Politics 4. How is the company affected by political decisions and standpoints? 
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Socio-politics Politics 5. How do you experience the municipalities’ attitude towards wind 

power?  

Socio-politics Permit procedure 6. How do you experience the legislation relating the permit procedure 

and in what way does it affect the company? 

Socio-politics Electric grid 7. How do you experience the legislation relating to grid connection and 

in what way does it affect the company? 

Socio-culture Opposition 8. How do the views from neighbors’ affect the development of a wind 

park? 

Socio-culture Opposition 9. How do the views from NGOs’ affect the development of a wind park? 

Technology Technology 10. How does the current wind power technology affect the company? 

Technology Suppliers 11. How do you perceive the function of the wind turbine industry? 

Technology Suppliers 12. Is the company affected by the status of Swedish wind turbine 

industry? 

Competition Competition 13. Where does the company face the worst completion and how does it 

affect the company? 

Consumers Consumers 14. How do you perceive the market for your products and services? 

 

3.4.3 The interviews 

All five companies (see 3.3.2 Selection of companies) have after contact agreed to participate 

in this thesis by answering the questions related to their external environment (see 2.1 The 

business environment). In the early correspondence, carried out by email, the author requested 

to interview at least two experienced employees. Three of the selected companies (Arise 

Windpower, Eolus Vind and Stena Renewable) however have only been able to provide one 

person due to various reasons. The people interviewed have nevertheless been capable of 

answering all the author’s questions. Since the interviews touch on multiple areas, requiring a 

good overview of the company’s past, current and future operations, all the respondents 

belong to the companies’ top management.  

 

Many of the respondents have in beforehand asked for the questionnaire and therefore the 

author early decided to share it with all the participants.  

 

A question raised by the author during the initial stages of the thesis was how to conduct the 

interviews. Obviously meeting face-to-face would be preferable but as the five companies are 

sited at different geographical locations, many having multiple offices at their disposal and 
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also considering that these people are extremely busy, the author decided that the most 

practical way would be to hold telephone interviews (one interview has been face-to-face).  

 

The interviews were carried out between the 15
th

 of March and the 23
rd

 of April 2010. 

 

Although none of the respondents have specifically requested anonymity, the author has 

chosen to exclude their names with the hope to get more honest answers during the 

interviews. To still allow some sort of transparency to the results the respondents have been 

labeled from A to G. 

 

3.4.3 Data processing and presentation of results 

In the book interviews - an introduction to qualitative research interviewing, Kvale (1996) 

describes five methods that may be useful to analyze interviews: condensation, categorization, 

narrative, interpretation and ad hoc. The author has chosen to use the method of condensation 

which means that long statements have been condensed into shorter formulations with 

identical meaning.  

 

3. 5 Limitations 

In the case study nomination section, it was mentioned that it is possible to distinguish five 

groups of investors in renewable energy. If looking carefully however, it is possible to find 

differences within these groups and the professional developer companies are no exception. 

These vary in size, services provided, experience and amount of capital. Nevertheless, the five 

organizations studied are the leading private investors in Sweden and together represent a 

major market share (see Appendix 2, Table 4). With the knowledge of these differences in 

mind, the ambition of this study is still to apply the results to the Swedish wind power 

developers as a whole. 
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4. Results 

4.1 Economy 

1. What are the key prerequisites for the realization of a wind power project? 

The answers can be summarized to the following (with no special ranking): 

 High winds with low turbulence 

 Few conflicts with other interests 

 Short distance to electric grid 

 Local acceptance 

 Acceptable costs for necessary infrastructure 

 Compliance against municipality plans (has become of greater importance following 

the introduction of the veto) 

 

2. How do you perceive the electricity certificate system and how does it affect the company? 

A support system is according to all the respondents vital in order to enable investments in 

wind power (as put in plain words by respondent B “should the electricity certificate system 

be scrapped, there is nothing we can do, we would sink like rocks”) and respondent D reveal 

that the certificates obtained from a wind park, currently provide around 40 percent of its 

revenues. Many of the interviewed developers (D, E, F, G) have expressed that they over the 

years have grown to like the electric certificate system (the other respondents’ (A, B, C) 

accept the system but are not as convinced as the first group) which they believe to be 

transparent, clear and efficient. Obviously many (A, B, F, G) recognize that there are 

drawbacks with the system, the major being an uncertainty in price of the certificates. 

Developers (D, E) mention that the price levels of the certificates are quite easy to predict and 

that there are ways to control and minimize the risk by e.g. choosing to sell certificates on 

term. Compared to tariff based schemes, implemented in most European countries, developer 

(F) mention that he experience that the certificate system contributes to less of a political risk. 

Three respondents (D, E, G) also mention that the system encourages cost efficiency which 

they believe makes the industry more competitive. With the extension to 2035, all respondents 

now feel that the long-sightedness now is present in the system.  
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3. How are the conditions to loan money related to wind development projects? 

Building wind parks is rather capital intensive and most developers seem to require loans by 

banks or other investors. According to two of the respondents’ (B, G) it was relatively easy to 

loan money before 2007. “Many financial institutes showed a great interest in wind power, 

being satisfied with the guaranties that the developers could give” developer G recounts. The 

situation however changed to the worse following the financial crisis, making banks less 

eager to take risks. Two years later, the banks are still on the road to recovery, yet the 

conditions have largely improved and according to all the respondents, developers’ that are 

able to present profitable projects eventually receive funding. During two of the interviews 

(B, F) it was thus mentioned that some of the smaller investors may still have problems with 

securing money which the respondent believes has to do with a limited equity capital or 

limited experience in building wind power.  

 

4.2 Socio-politics 

4. How is the company affected by political decisions and standpoints? 

According to all of the developers, political decisions have a great impact on their operations 

affecting the approach that the developers practice, the possibility to receive loans and the 

prospect of selling the turbines. Overall the developers seem very satisfied with the way the 

Swedish government has acted towards wind power. “At a national level, all decisions that 

can be taken, has been taken” developer B expresses and lists the electricity certificate 

system, goals for increasing the amount of renewable energy and statements on the 

importance of developing wind power. The developers also seem convinced that there is a 

political consensus that supports long-term investments in renewable energy.  

 

5. How do you experience the municipalities’ attitude towards wind power?  

The developers agree that the attitude varies between the municipalities. “Some are 

welcoming while other see no room for wind power at all” developer C explains. “The 

national targets and the local targets do not always coincide” developer F points out. The 

politicians within municipalities seem to be rather sensitive to local opinion and some 

developers show some suspicion over the time it sometimes takes for them to take decisions 

in wind power developments “difficult issues may easily be piled for a day further away from 

an election” developer A explains. Developer G also suspect that some municipalities use an 
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initiated, but yet not completed master plan as a reason to avoid making decisions on wind 

power. 

 

6. How do you experience the legislation relating to the permit procedure and in what way 

does it affect the company? 

This question is probably the one that resulted in the heaviest reaction among the developers 

and the issue that created the most significant debate is the introduction of the veto that allow 

the municipalities to decide whether a wind power project may be allowed within its borders. 

All developers agree that it makes the permit process unpredictable and since there is no 

possibility to appeal the use of a veto, the developers are also convinced that it creates a legal 

uncertainty. “Had the legal provisions changed without the introduction of the veto, it would 

probably have been easier than before to develop wind power” developer F explains. Another 

issue that many developers show concern over is the processing time which all the developers 

believe are much too long. Developers A believes it has to do with lack of resources which he 

says is not strange with regard of the amount of wind power being developed throughout 

Sweden. Developer C also consider that there are too many appeal bodies and mention a 

project that have been going on for more than 10 years without a final decision. Developer E 

express some discontent over the amount of investigations required by the authorities 

“sometimes it feels as if building a chemical plant”. This belief is however not shared by 

developer B “I don’t believe that high requirements counter the development of wind power 

as the impact is rather small. We have no problems meeting the requirements, it costs a 

couple of million but in relation to the amount invested it is a fairly small sacrifice”. 

Developer D also requires a clarification when detailed plans can be demanded by a 

municipality as these cost both large amount of money and time.  

Developer D would also like to see a healthier dialog with the Swedish Armed Forces and the 

network operators. “A clarification of what rights network operators have to deny land owner 

who like to install wind turbines would be much desired” developer D conclude.  

Overall, the developers’ seem to believe that there is a legal system in Sweden that allows 

development of wind power although the municipal veto does raise some concern among 

developers: “What effects of the veto will have is still very much unclear” developer C 

concludes. 
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7. How do you experience the legislation relating to grid connection and in what way does it 

affect the company? 

The answers of the respondents’ differed somewhat. Two developers (B, E) are rather 

satisfied while the rest (A, C, D, F, G) see areas in need of improvements. Two of the 

developers (A, D) are unhappy with the long lead time related to obtaining permits to build 

new electric grid. According to developer A “An appealed net concession may lie for years at 

the Ministry of Enterprise, Energy and Communications (Näringsdepartementet)” which he 

says may be due to the fact that there is no law that stipulate the processing time. Several of 

the developers (C, D, F, G) are unsatisfied with the prices that the net operators charge. 

“Standard prices would be much better” developer G explains. Two of the developers (D, F) 

also calls for a clarification regarding what rights independent power producers have in 

relation to the net operators, whom they depend on. Three of the developers (D, F, G) 

consider the change in the law, which today allows the developers to build and own the 

internal grid, as very positive since it lowers their operating costs and since it increases their 

knowledge on grid as well as simplifying the dialog with the net operators.  

Three developers (C, F, G) mention that a more pressing issue than the legislation relating to 

the grid connection are the limitations in grid that complicates the realization of multiple wind 

power developments, mainly in the north of Sweden.   

   

4.3 Socio-culture 

8. How do the views from neighbors’ affect the development of a wind park? 

An unhappy neighbor that appeals a project may lengthen the permit procedure and at worst 

deny the developer to build at the location (the latter seems to be rather unusual according to 

the developers’ responses). This ought to be one of the main reasons to why all of the 

developers agree that meeting and informing neighbors’ is a very important aspect in the 

process of developing a wind park and an argument why the developers in certain cases are 

prepared to make compromises that negatively affect their future profit. Negative responses 

from neighbors’ seem to be rather typical as developer D expresses “there is always someone 

who is against a development”. The opposition however seems to differ between projects “we 

have projects without any opposition and we have projects with large resistance from locals, 

you can never tell in advance how the actual situation will be” developers F explains. Overall 

the developers nevertheless seem to rely heavily on the legislation and as developer D says 

“people can become very emotional and just blindly say no, in those cases you have to lean 
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on the law”. He continues “this is a democratic decision and if you meet the requirements by 

law then it is hard to see why one should not be able to pursue a project”. One of the 

respondents (B) however show a degree of concern at the risk of the veto disturbing this 

balance “depending on who the neighbor is and his/her influence on the local politicians, it 

may trigger the use of the veto”. “We’ll see what happens the next time we run into an old 

politician or a significant businessman” he concludes. 

 

9. How do the views from NGOs’ affect the development of a wind park? 

By NGOs’ the developers seem to reflect on actors that simplified can be categorized in two 

groups: nature and conservation organizations and landscape protection organizations. 

 

Nature conservation organizations 

All of the respondents mentioned the Swedish Society for Nature Conservation 

(Naturskyddsföreningen) and one (E) also brought up Sweden's Ornithological Society 

(Sveriges Ornitologiska Förening). All of the developers talk about these organizations in an 

overall positive tone and the developers seem to consider these organizations as rather 

objective with a clear purpose. Two of the respondents (B, G) however explain that these 

organizations local branches may be somewhat more problem-oriented, expecting the 

developer in certain cases to make more extensive investigations then what is perhaps 

necessary based on the state of knowledge.  

 

Landscape protection organizations 

The same positive thoughts are not shared for FSL (Föreningen Svenskt Landskapsskydd) 

with its local member organizations. With an increasing amount of installations in Sweden 

and ambitious targets for the future, FSL seem to have become a more salient actor, creating 

public opinion against wind power developments, by what the developers many times 

perceive to be, outright lies. Developers G mention that the company sometimes receives 

appeals from neighbors that look almost identical, so identical that they suspects that they 

follow a template provided by FSL. Despite the fact that this organization complicates the 

dialog with the neighbors’, all of the developers still believe the FSL has rather moderate 

impact on their business. Respondent F explains “the organization is pushing the issue so 

hard that it loses its creditability”. He continues “we have nothing against organizations 

scrutinizing the industry but it is very tiresome to deal with factual inaccuracies and lies”.    
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4.4 Technology 

10. How does the current wind power technology affect the company? 

The wind power technology has during the years developed rapidly and the industry today 

offers larger machines, taller towers, net based monitoring and more reliable technology, 

cutting the cost per kWh. Even though one developer (E) requested slightly higher towers and 

two voices (A, B) were heard regarding the quality of the turbines, the developers were 

overall very happy with the current technology and the direction in which the technology is 

moving. 

 

11. How do you perceive the function of the wind turbine industry? 

According to the developers, prior to 2007 the demand for turbines greatly surpassed the 

supply which manifested in high prices and long waiting times. This encouraged suppliers to 

make additional investments in their production capacity. However, in 2007 the financial 

crises lead to banks becoming more restrictive in giving loans thus significantly reducing 

investments in wind power. With time the situation has improved and the investments are 

again increasing. With an increased production capacity and an increased amount of 

manufacturers (eg. Vestas, Siemens, GE Energy, Suzlon and Gamesa), the turbine market has 

transformed into a buyer’s market, which according to the developers permits a dialog 

between buyers and sellers, something that has previously been limited. The respondents have 

also seen it manifest in lower prices and better products. Respondent D mention that the 

increase in the development of wind power in Sweden has made the turbine manufacturers 

more interested in the country, to the degree that some develop products that are especially 

suitable for the Swedish conditions. 

 

12. Is the company affected by the status of Swedish wind turbine industry? 

When discussing the status of Swedish wind industry (or the lack of wind industry), the 

respondents answered that a domestic production would most likely increase the support for 

wind power, reduce transport costs and minimize currency risks. Nevertheless the developers 

argued that it would only make a minor difference for their present operation as they already 

experience a strong support for wind power in Sweden and since most of the wind industry is 

located rather close.   
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4.5 Competition 

13. Where does the company face the worst completion and how does it affect the company? 

The answers from the respondents’ can be divided into three different levels: between wind 

power developers, between producers of renewable energy sources and between wind power 

development and replacement of nuclear reactors. 

 

Competition between wind power developers 

Wind power has, if we believe the Swedish politicians, a bright future and these expectations 

have according to the respondents, lead many companies to invest in this sector. During the 

interviews it was mentioned that the rivalry is increasing which is manifested in that it is 

getting harder to find potential areas that are unsigned. Developer F also mentioned that many 

companies also battle for the same investment capital. Respondent G argued that the most 

profound effect would probably arise if the three large utilities (Vattenfall, E.ON. and 

Fortum) seriously decide to make wind power investments in Sweden.  

 

Competition between producers of renewable energy sources 

The electric certificate is designed to promote investments in the most cost-effective 

renewable production source. According to the developers’ bio-energy and combined power 

and heating was considered the sources with the largest growth potential and thus the fiercest 

competitor to wind power. According to respondent D, much of the easy potential is already 

exploited. “We are rather many that believe that wind power will take a large share of the 

renewable energy that is required to meet future targets” says developer D. A similar 

statement is also uttered by developer G. Wave power and in particular solar power was seen 

as appealing but far from competitive.  

 

Competition between wind power development and replacement of nuclear reactors  

The developers seem to show a strong acceptance towards nuclear power and two of the 

developers (E, F) openly say that wind power alone probably is not the ideal answer to a 

carbon neutral energy system. “Looking ahead we are going to need nuclear power, we are 

going to need hydro power and we are going to need wind power. One source is not going to 

be the complete solution” developer F explains. On the cost of replacing the nuclear reactors 

developer G say “the latest experiences of building new reactors have shown that it will not 
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necessary be cheaper to build nuclear than wind power”. The developers seem confident in 

their decision to pursue wind power. 

 

4.6 Consumers  

14. How do you perceive the market for your products and services? 

The private investors included in this study, differ somewhat in the products and services that 

they provide hence the type of customers they have. Eolus Vind and O2 Vind primarily deal 

with selling installed wind turbines while Arise Windpower, Stena Renewable and 

Rabbalshede Kraft build to own and prospers by selling electricity and certificates on Nord 

Pool. Despite a difference in business model, all respondents portrait a picture of selling as 

something rather simple. “The demand for turnkey turbines is large in our segment, we have 

much more customers than what we can supply” developer G proclaims. Respondent A, 

whose company supply electricity say “we have no problems getting rid of the electricity 

since we live in a society where there is a growing demand for energy” Companies dealing 

with electricity however experience some issues with estimating future prices and developer 

B mention that it is expensive to hedge for more than three years. Developer B also questions 

whether it is fair that electricity generated from wind is exposed for additional costs regarding 

to their erratic production.  
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5. Discussion and conclusion 

From the answers given during the interviews, eight key issues have been found to affect the 

development of wind power in Sweden: 

 The electric price 

 The electric certificate system 

 The legislation 

 Grid access and capacity 

 Access to capital 

 The technology 

 Renewable targets and political statements 

 Access to land with acceptable wind conditions 

It is rather obvious that the electric price is essential for anyone who develops wind power 

since sale of electricity corresponds to the bulk of the revenue from a wind power 

development. High electric prices (for an extended time period) increase the interest in 

investing in wind power, while the opposite applies at a low price. There is a strong belief 

among the developers that the long term trend is towards higher electricity prices, as a 

consequence of an increase use of electricity and a limited development of production 

capacity.  

According to the developers the electric certificate system is absolutely necessary to enable 

development of wind power. This additional revenue allows the developers to receive capital 

from banks and other investors (these stakeholders need to see that the project is profitable, to 

ensure that their investment one day may be repaid) and creates a market for the sale of 

turbines or to make enough profit by ownership to satisfy their shareholders.  

The present system appears to meet the expectations of most of the developers and provide a 

stable foundation to develop and build wind power. The lack of long-sightedness that e.g. 

Meyer and Åstrand et al. earlier acknowledged seems no longer to apply. This is probably the 

result of the revision of the legislation that extended the scheme from 2010 to 2030, and later 

to 2035.    

The legislation is the determining factor for what projects that may be built and give them 

legitimacy towards opposing interests. Properties, of high importance for the developers, in 

the legislation appear to be qualities that assure objectivity, predictability and transparency; 

three aspects which according to the developers will suffer from the introduction of the 

municipalities veto. There were good reasons to why this right was given; it is however a 

large risk that the present model will obstruct the expansion of wind power. Municipalities 
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that are easily influenced by opinion or municipalities with politicians who are negatively 

pledged to wind power will be prone to use the veto. In addition one can also fear that other 

municipalities eventually may question why they should take a large share while neighbor 

municipalities choose not to participate. This effect could possibly to some degree be offset 

by the positive effects of wind power; in form of job opportunities and support to 

communities (many developers offer local communities a portion of the proceeds). Many 

developers have also commented on the long processing times and lengthy cases, a major 

reason why the legislation was revised in 2009.  

Grid access and capacity determines where it is possible to build wind power and directly 

affect a project’s profitability. It is therefore an important aspect that affects the wind power 

development in Sweden. The government has so far mainly set on improving the legislation in 

this area, although there are some measures to strengthen the electric grid. The interviews 

show that the developers want more transparency in the process as they presently feel much in 

the grip of the network owners. This outcome is in good correlation with Wegner’s 

conclusion. Access to electric grid is a large and pressing issue. 

Access to capital appears to be important for all developers, even for more financial strong 

developers such as Stena Renewable. Funding seems to be an aspect that the state has handed 

over to the market to manage, which has proved to work relatively well, as the developers 

seem confident that their projects will receive necessary capital. 

The technology is becoming ever more reliable, providing increased production to lower 

costs. These are factors that increase the profitability of the projects and thus help to speed up 

the wind power development. During the interviews it was mentioned that the accelerated rate 

of development in Sweden has increased the interest from turbine suppliers to develop 

products more suited for the Swedish conditions: 

 Higher towers that allow development in areas previously considered uneconomic 

 Wind turbines with larger rotor blades relative to their generator, designed for low 

wind areas. 

 Wind turbines equipped with de-icing systems that allows more reliable production 

with less risk for ground safety. 

 Obstruction lights that are lit only on arrival of aircrafts. Hence reducing the 

disturbance to the surrounding population. 

The market seems to be able to provide the technology required by the developers and the 

lack of Swedish suppliers seems to have little significance for the development in Sweden.   
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As Meyer noted, there may be a connection between the production in Denmark, Germany 

and Spain and the high rate of development, but perhaps there are other factors that are more 

important in Sweden. 

Renewable targets and political statements seem to have a relatively large impact in the 

expansion of wind power. The statements have strengthened the developers view on wind 

power and it has reinforces the image of the electric certificate system as a long term support 

system. It has also given the developers the impression that any deficiencies in the legislation 

will eventually be addressed. Although no developers openly admits it, the discussions on 

nuclear power, has probably strengthened the impressions that Sweden has great hopes for the 

development of renewable technologies.  

Access to land with acceptable wind conditions are a prerequisite for establishing profitable 

wind power. According to one of the developers, competition has increased and it has become 

increasingly difficult to lease land in wind locations. Higher towers and larger rotors may 

offer as a solution, as well as municipalities preparing new areas within their borders where 

wind power might be allowed. 

 

Overall, the prospects to develop wind power in Sweden appear rather good. From the six 

domains analyzed there seems to be some need of improvement within the socio-politics 

domain. The veto is the issue that the developers presently see as the most troubling. Since the 

new rules, at the time of the study, have been in force for such a short time it is difficult to 

determine, how it could affect the expansion of wind power. Further research could focus 

specifically on the municipality veto. 

 

Figure 3. Based on the interviews, developers in Sweden seem to take the view that only the socio-political 

domain is in need of improvements.  
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It is apparent that the concept of path creation applies for the development of wind power in 

Sweden. From the figure on page 46, development of wind power can be traced to the early 

90s, which corresponds with the introduction of investment subsidies which lasted until 2003. 

From the same figure, it seems that the introduction of the electric certificate system have 

greatly improved the conditions to develop wind power. Based on the answers from the 

developers, renewable targets, political statements and simplifications of the legislation also 

can be seen as “path creational” measures that have enabled present wind power development. 

There are signs that self-reinforcing mechanisms are starting to show. At least one developer 

experience that the turbine manufacturers are starting to develop products that are more 

specialized for the Swedish conditions, increasing both revenues (by higher production) and 

cutting costs (by lower maintenance costs) which would make it more attractive to invest in 

wind power. A seconds self-reinforcing mechanism that may occur provided that the wind 

power is built on good sites (with few conflicts) with good local involvement, is that more 

wind power will leads to greater acceptance. This is a phenomenon that e.g. has occurred in 

Denmark, where support for wind power is unparalleled. The development can however 

easily go the other way around, with resistance spreading. A third self-reinforcing mechanism 

that may occur is that more established wind power leads to more experienced wind power 

developers, administrators, politicians, investors etc., which could create more skilled 

developers, counties/municipalities that make faster decisions and more confident investors. 

An increase in the amount of developed wind power, e.g. through listed mechanisms may 

however lead to reduced prices of electric certificates (due to an increase number of 

distributed certificates in relation to a slower increase in demand). The self-reinforcing 

mechanisms are therefore, with present electric certificate system, counterbalanced. The 

Swedish Energy Agency has thus so far had a tendency to actively counter disturbances 

affecting development of renewable resources, which, using terms from the concept of path 

creation, can be seen as actively stabilizing the path. The Swedish standpoint on nuclear 

power, have likely had a positive effect on investments in wind power. Today, the legislation 

allow new reactors to replace the old but the governments tougher stance makes nuclear 

power less profitable than before, and it is uncertain if current conditions allow investments in 

new nuclear power. The old path consisting of nuclear- and hydro power therefore seems to 

be weakened and the nuclear energy path could in the coming decade prove to end in Sweden, 

something that has already occurred in Germany and Italy.  
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There is however still some aspects of path dependence that seems to affect wind power 

negatively. The most evident is the current configuration of the grid network which favors 

development of centralized energy sources. During the interviews three of the developers 

mentioned, that it constitute a problem developing wind power in certain parts of Sweden. 

Another issue that was mentioned during one of the interviews is the extra cost that is put on 

producers of wind power/solar power due to the irregular production. The latter issue appears 

to be an issue that possibly could be solved by the government, if it wanted to. 

 

In the literature survey, relatively limited research in this field has been found to be of 

qualitative nature. Much research is instead focused on identifying measures that have 

resulted in a high wind power expansion, by comparing countries with various outputs. There 

are certainly many positive aspects of a quantitative approach, but it ought to be a need to 

conduct research of the type used in this thesis. As Enzberger et al. points out, one measure 

that works well in one country does not necessarily give the same results somewhere else. In 

this thesis the importance of a support system has been evident as well as creating stable 

conditions that allow actors to make the large investments that are necessary in order to 

develop wind power. It is likely that this conclusion also is applicable for wind power 

development in other parts of the world.  

 

The work with the thesis has been performed during a limited time period focusing on a small 

selection of developers. For future studies with similar topics the author recommends 

interviews on multiple occasions with a large number of developers. It can also be interesting 

to include other stakeholder such as administrators and investors.  

 

Based on the annual increase in wind power development and the results from the interviews 

with the wind power developers, wind power will likely have a growing place in the Swedish 

energy system, provided that the current positive conditions are maintained. 
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Appendix 

 

Appendix 1. Wind power development (IEA Wind, 2009) 

 

Table 2.  Wind power development in member countries of the IEA Wind Agreement. The development of wind 

power in Sweden is considerably lower than in countries like Denmark, Germany, Portugal and Spain. 

 

* Statistics from 2008  

Country Total electrical output 

(TWh) 

% of national electric demand Installed 2009 

(MW) 

Total 

installed 

capacity 

(MW) 

Australia 4.3 1.6 406 1712 

Austria 2.1 3.0 0 995 

Canada 10.0 1.9 950 3 319 

Denmark 6.7 19.3 319 3480 

Finland 0.3 0.3 4 147 

Germany 37.5 6.5 1 880 25 777 

Greece 2.6 4.4 116 1 109 

Ireland 3.0 10.5 237 1 264 

Italy 6.5 2.0 1 114 4 850 

Japan 3.1 0.4 176 2 056 

Mexico* 0.3 0.1 0 85 

Netherlands 4.6 4.0 67 2 216 

Norway 1.0 0.8 2.3 431 

Portugal 7.5 15.0 797 3 616 

South Korea 0.7 0.2 88 392 

Spain 36.2 14.4 2 459 19 149 

Sweden 2.5 1.8 363 1 448 

Switzerland 0.0 0.0 4 18 

UK* 5.3 1.3 912 3 331 

US 70.1 1.9 10 010 35 086 

     

Average 10.2 4.5 995 5 524 



Appendix 2. Wind power developers in Sweden (summarized 2010-02-12) 
 

Table 3. Shows the major wind power developers in Sweden. The underlined companies have participated in the 

thesis
2
. 

Company Type* U NU1 NU2 P1 P2 Wind 

power 

projects 

Installed wind 

turbines 

Arise Windpower P1       X   3 22 

Bergvik Skog NU2    X    0 0 

Billyvind P1     X   0 0 

Bohus Energi Projektering P1     X   ? 24 

Borås Energi och Miljö NU2    X    0 0 

Conceptor Vindkraft P1     X   0 0 

Dala Vind P1     X   3 7 

Dong Energy U X      1 12 

E. ON Vind Sverige U X      5 17 

Elmo Nordic P1     X   0 0 

Engy NU2    X    0 0 

Eolus Vind P1     X   ? ~230 

Freewind Vindkraftutveckling P1     X   0 0 

Fortum Generation U X      0 0 

Fred. Olsen Renewables P1     X   1 2 

Global Green Energy NU2    X    0 0 

Gothia Vind P1     X   0 0 

GreenExtreme  P1     X   0 0 

Göteborg Energi U X      3 11 

H2 Vind P1     X   ? ~100*** 

Havgul Clean Energy P1     X   0 0 

HgCapital P2      X 0 0 

Holmen Energi NU2    X    0 0 

HS Kraft P1     X   0 0 

Höglandsvind P1     X   0 0 

JP Vind (Jämtkraft/Person Invest)  U/NU2 X  X    0 0 

Jönköping Energi U X      0 0 

Kraftö Vind P1     X   0 0 

Luleå Energi U X      0 0 

Lysekils Energi Vind U X      1 2 

Nordanvind P1     X   0 0 

Nordex Sverige P1     X   0 0 

NV Nordisk Vindkraft P1     X   2 10 

O2 Vind P1     X   ? ~240 

                                                           
2
 When presenting the companies projects and their installed wind turbines, the author has only included those 

where the developer has performed the entire process. The table only includes land-based wind power.  
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OwnPower Projects P1     X   0 0 

PreVind P1     X   3 7*** 

Prosperous Wind P1     X   0 0 

Rabbalshede Kraft P1     X   3 16 

FR Ramström Vind P1     X   1 4 

RGP Vindkraft P1     X   0 0 

Samkraft Vind P1     X   0 0 

Seaside wind** P1     X   0 0 

Siral P1     X   3 15 

Skellefteå Kraft U X      1 10 

SLG Vind P1     X   0 0 

Slitevind P1     X   1 10 

Smålandsvind P1     X   3 3 

SSE Renewables Sverige AB P1     X   0 0 

Statkraft SCA Vind (Statkraft/SCA) U/NU2 X  X    0 0 

Stena Renewable Energy P1     X   2 17 

Svenska Vindbolaget P1     X   2 4 

Svevind P1     X   2 12 

Statkraft Södra Vindkraft 

(Statkraft/Södra) 

NU2 X  X    0 0 

Umeå Energi Vind U X      0 0 

Triventus NU2    X    0 0 

Universal Wind Offshore** P1     X   0 0 

Wallenstam Energi NU2    X    9 18 

WPD Scandinavia AB P1     X   0 0 

Wästgöta Wind P1     X   0 0 

Varberg Energi U X      0 0 

Vattenfall Vindkraft U X      10 29 

Vindbyggarna i Lysekil P1     X   0 0 

Windico P1     X   0 0 

VindIN NU2    X    1 5 

Vindshejkerna P1     X   0 0 

Vindvision P1     X   5 5 

Åsele Kraft AB U X      0 0 

Total   15 0 11 43 1 65 832 

Utilities U 

Independent power producers NU1 

Main business field is not related to power generation NU2 

Private investors - 

Professional developer companies P1 

Acquiring shares in developed projects P2 
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Table 4. The selected companies and their share of developed wind power in relation to table 3. 

Company Installed 

wind 

turbines 

Share among all actors 

(%) 

Share among 

professional developer 

companies (%) 

Arise Windpower 22 2.6 3,0 

Eolus Vind 230 27.6 37,5 

O2 Vind 240 28.8 44,9 

Rabbalshede Kraft 16 1.9 1,9 

Stena Renewable Energy 17 2.8 3,2 

Total 484 79.1 90,6 

 

* The classification emanate from Enzensberger et al. (2002). For more information see 4.3.1 Types of 

companies 

** Offshore developers 

*** Accessorial in the process 
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Appendix 3. Case description: wind power development in Sweden 

This part gives a brief overview of Sweden’s present energy system, the amount of wind 

power developed and the conditions relating to the energy source.  

 

Introduction 

Sweden is a country in Northern Europe, 

bordering to Norway, Finland and Denmark. Its 

population is just about 9.3 million, strongly 

concentrated to cities and communities along the 

coastline. In 1995, the country became a member 

of the European Union and much of the 

legislation is today received from Brussels 

(Sweden.se, 2010-05-25; CIA, 2010-05-05).  

 

Present energy system 

Today approximately 45 percent of the Swedish energy consumption comes from renewable 

sources (Energimyndigheten, 2011), which is considerably higher than most European 

countries (2009/28/EC). This nevertheless relates strongly to the country’s favorable 

geographical conditions with large areas covered with forest and numerous rivers crossing the 

landscape. In 2009, the four major primary energy sources were: crude oil and oil-based fuels 

(32 percent), nuclear energy (26 percent), biofuels, peat, waste etc. (22 percent) and hydro 

power (12 percent) (Energimyndigheten, 2011).
3
 If only considering the electricity 

production, hydro power (49 percent) and nuclear energy (37 percent) greatly dominate 

(Energimyndigheten a, 2010).
4
 

 

The three largest utilities: Vattenfall, E.ON and Fortum together account for 86 percent of the 

electricity production in Sweden. Electricity customers are however, since the deregulation in 

1996, allowed to select the electric company of their own preference (Energimyndigheten, 

2005). Most of the electricity produced is traded on the Nordic power exchange Nord Pool 

Spot, which is jointly owned by Sweden, Norway, Finland and Denmark (Nord Pool Spot, 

2011-02-12). 

                                                           
3
 The statistics show the energy carriers without consideration of the losses that arise during conversion.   

4
 The statistics show the energy carriers with consideration of the losses that arise during conversion. 

Figure 4. Map showing Sweden (CIA, 2010-05-05) 
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Wind power development 

In 2009, only 2.5 TWh or 1.8 percent of the electricity was generated from wind power which 

compared with many other countries is a relatively small amount (see Appendix 1) (IEA 

Wind, 2009). However if comparing the wind power development between 1982 and 2009 (se 

figure 5), the increase in the last three years is impressive with an annual increase of 30-40 

percent in installed capacity (see figure 4) (Energimyndigheten b, 2010). This is rather 

surprising in the view of the financial crisis. 

 

Figure 5. Development of wind power in Sweden between 1982 and 2010. The green line demonstrates the 

number of installed turbines; the red line gives the installed capacity and the blue line show the electricity 

generated by wind (Energimyndigheten a, 2010). 

 

Government support 

The Swedish government supports wind power in several different ways. 

In 2003, a market-based quota system was introduced, the so-called electricity certificate 

system which activates two mechanisms: 

1. Approved renewable electricity producers’ receive a certificate for every MWh 

generated.  

2. Utilities and some industries are required to buy an amount of certificates in relation to 

their sales/consumption (predetermined by the government).  
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Together these mechanisms result in the creation of a buyers-sellers market which provides 

producers of renewable electricity (and peat) with extra revenue thus stimulating further 

development of renewable sources (Energimyndigheten b, 2010).  The current system 

stretches till 2035 with the renewable electricity target of additional 25 TWh by 2020 

compared to the level 2002 (Regeringskansliet b, 2010). 

 

Since 2003, with the aim to decrease costs and encouraging further development of wind 

power, the government has provided funding for testing of new technology, new installation 

techniques or enabling environmental studies (Energimyndigheten, 2010-03-11). An example 

of how this money has been used; in 2009, the wind power developer O2 Vindkompaniet 

(affiliate to O2 Vind) received 69 million SEK (5.8 percent of the estimated project cost) to 

equip and study different types deicing systems. The motive for sponsoring the specific 

project was that the Swedish Energy Agency believes that finding cost-effective methods to 

deicing will be important in order to enable large scale development in the northern parts of 

Sweden (Energimyndigheten, 2009-04-21). 

 

Since 2003, Sweden has established planning targets for wind power with the aim to prepare 

the municipalities for future development (Söderholm et al., 2005). The current government 

has set the target to 30 TWh by 2020 (Regeringskanseliet a, 2009) which is 10 TWh higher 

than what is facilitated through the present configuration of the electric certificate system. In 

order to encourage local implementation, municipalities have been able to receive funds to 

include wind power in their joint master plans. Since 2004, the government has also chosen to 

appoint areas in Sweden as national interest for wind power, were priority is given to wind 

power. There are currently 423 national interests for wind power, covering 2.2 percent of the 

country (Energimyndigheten b, 2010).  

 

On request from the government, wind mapping
5
 of Sweden has been performed to help 

assess the wind power potential (Energimyndigheten, 2010-02-08). These maps have also 

been useful in selecting areas as national interest for wind power as well as to guide wind 

power developers in finding economical viable locations (Wizelius, 2007).  

 

                                                           
5
 Map displaying the average wind speed at a certain attitude.   
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In addition some efforts have also been made to spread knowledge about wind power 

technology and development (Energimyndigheten b, 2010).  

 

Planning structure 

In Sweden, the rights and obligations to plan the use of land and water, lie with the country’s 

290 municipalities’ (PBL 1987:10, CH 1, 2 §) (SKL, 2009-08-20), arranged into 21 counties 

(Länsstyrelserna, 2010-05-25).
 
Each municipality makes its own local master plan and 

formulates “detailed plans”, which formally rule the physical development within the 

municipality (PBL, CH 4-5). Sometimes also a group of municipalities may choose to 

formulate a joint master plan to cover development and issues that will be of a more regional 

nature (PBL, CH 7). Most of the physical planning is guided by the Planning and Build Act 

(Plan och Bygglagen, PBL) and supervised by the counties. The government also has some 

power to override the municipalities (PBL, CH 12) which in practice rarely happens 

according to Ebbesson (2008). The government has however classified some areas as of 

national interests and those need to be considered by the municipalities in their planning 

(PBL, CH 12 § 1).  

 

Licensing procedure 

The Swedish licensing procedure on wind power was revised in August 2009 and it resulted 

in several amendments. The most essential novelty is that a wind park with a permit granted 

under the Environmental Code (Miljöbalken, MB), no longer is required to have a permit 

granted under the Planning and Building Act (PBL). The motivation for the dismissal of the 

permit granted under the PBL has mainly to do with the large overlaps between the two 

processes (SOU: 2008:86). Since the municipalities’ have no formal part in the MB procedure 

(in contrast to the PBL procedure), the municipalities have been given a veto that can be used 

to stop suggested wind power projects (MB 1998:808, CH 12, 1 § 1). Smaller projects (less 

than 7 turbines and with a total height of maximum 150 m) most often only need buildings 

permit and typically also require less of an environmental impact assessment than a large 

project (SOU: 2008:86). The environmental permit however gives a stronger legal protection 

than the building permit and therefore smaller projects may still choose to apply for permit 

under the Environmental Code. In certain areas, wind projects (small and large) may also 

force the municipality to change or establish a detailed plan (primarily when building close to 

populated areas) which may take some time. All discussed procedures are subject for appeal.  
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The legislation concerning offshore wind power is somewhat more extensive and as almost all 

of the wind power currently developed in Sweden is land-based, the author finds no reason to 

make a detailed description of its specific conditions.  

 

Grid connection 

In Sweden, renewable energy follows the same laws as conventional energy production and 

according to the electric law (Ellag 1997:857, CH3 9; 9 b §) every power plant is entitled to 

connect to the grid as long as it meets the grid operator’s requirements. For this facility, the 

plant operator pays a fee that is decided by the owner of the grid. If an expansion of the grid is 

necessary to reliably connect the utility, this cost will be added to the plant connection fee. 

The plant operator also pays a fee for the transmission of the electricity produced. The grid 

operator is obligated to give the plant operator the essential technical information without 

unnecessary delay and there is some possibility to appeal the tariffs (1997:857, CH 4).  

 


