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Abstract 
Wind power is a fast-growing industry (GWEC, 2013) and already accounts for seven percent of the total 

electricity consumption in the EU. The largest market in the EU, and the third largest in the world, is 

Germany, with an installed base of 31 GW onshore. This master‟s thesis has examined the German 

onshore wind power market from a developer perspective, through a market study based on existing 

literature and semi-structured interviews with industry experts, a case study of a developer competing in 

the market and a survey, with the aim of investigating the sourcing models used as well as the success 

factors and challenges the developers are facing. 

The study has found that Germany is a large, growing market with a generous feed-in tariff based support 

scheme, offering low-risk investments in wind power. However, there are many challenges for wind 

power developers, such as limited availability of designated areas for wind power development, non-

uniform regulations, fierce competition and acceptance issues.  

The authors believe that the future growth of the German onshore market will come from repowering 

and that having local contacts and credibility offer distinct advantages in the highly competitive arena.  
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1 Introduction 
The aim of this master‟s thesis has been to produce a market study, describing the German onshore wind 

power market regarding political targets, support scheme, market size, growth, potential, maturity and 

challenges.  

In addition to this, the aim has also been to answer the following questions: 

 “How can a developer with a weak position grow in the German wind power market?” 

 “How do developers in the German onshore wind power market source projects?” 

 “What are the success factors and challenges for a developer in the German market today?” 

The market study has been based on secondary sources such as academic journal articles, publications and 

research papers from relevant wind power associations and organizations as well as from the government, 

in addition to interviews and e-mail correspondence with industry experts. 

In order to answer the specific research questions, a case study of a developer competing in the German 

market was performed and a survey about success factors, challenges and sourcing models used in wind 

power development today was sent out to 109 developers in the German market. 

1.1 Structure of the remainder of the report 
The remainder of the report will be structured in the following way: first, a literature review will be 

presented, describing the existing body of knowledge on the topic and where this study fits in as well as 

an analytical framework used for the developer study.  

The next chapter, about the methodology, will explain and justify the methods used and describe the 

limitations of the study. 

Then, the results will be presented in two parts: first, the market study, which will also include some 

literature review throughout, and second, the survey study of the developers‟ sourcing models, success 

factors and challenges. Conclusions from each part will be drawn separately and then discussed in a final 

chapter, followed by bibliography and appendices. In the appendix, the results and conclusions from the 

case study are presented.  
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2 Review of the literature 
Literature from secondary sources will be evaluated and referenced throughout the market study in chapter 0, which is why 

this literature review will evaluate the existing body of knowledge mainly regarding the historical background of wind power 

development in Germany and business models in wind power development as well as present a framework that will be used to 

analyze the results from the developer study in chapter 0.  

Wind energy development in Germany started with land owners (farmers, for example) and pioneers of 

wind power technology erecting small wind turbines in their fields, for personal and local electricity 

generation and tax benefits (Bruns and Ohlhorst, 2011). Then various groups of private persons started 

pooling savings and investing in larger wind farms in the 1990s, as wind power became an attractive, low-

risk investment opportunity, becoming the largest category of owners to this date (Klaus Novy Institut, 

2011; Energie & Management, 2013).  

Wind energy development in Germany increased dramatically in the late 1990s and early 2000s (DCTI, 

2009) and the number of professional firms developing wind power increased as a result of the attractive 

business opportunities in the market (Bruns and Ohlhorst, 2011). The electrical utilities were, however, 

initially reactive and resisted these developments in the power market in Germany, as they have in other 

European markets as well (Jacobsson and Lauber, 2006; Johnson and Jacobsson, 2001). In the 2000s, 

however, even they finally decided to enter the market for onshore wind power (Bruns and Ohlhorst, 

2011).  

The strategic reactions of the utilities to subsidy support schemes were studied by Stenzel and Frenzel 

(2008), who also compared the German, U.K. and Spanish markets. The authors used an analytical 

framework based on Oliver and Holzinger‟s (2008) framework of corporate political activities and internal 

adaptation of the firm‟s resource base. From this framework, Stenzel and Frenzel (2008) have derived 

four types of political management strategies: proactive, anticipatory, defensive and reactive. For the 

analysis on the German utilities, three areas of capabilities were taken into consideration: wind turbine 

technology, wind farm development and network integration. They found that German utilities used 

defensive corporate political activities through legal, technical and direct political channels to, initially, 

limit the support schemes, but later, when the technology matured and the regulatory framework 

stabilized, changed their activities to changing the design of the support schemes. In their description of 

the German market‟s structure and development, they note that German utilities have had a minor role in 

wind power development, which is “driven almost entirely by new independent wind development 

companies” (Stenzel and Frenzel, 2008).  

Richter (2012a) has studied utilities‟ business models for renewable energy. A business model is ―the 

rationale of how an organization creates, delivers and captures value‖ (Osterwalder and Pigneur, 2010). Based on a 

review of the literature on business models in energy generation, using an analytical tool developed by 

Osterwalder and Pigneur (2010), the author identifies two basic models for renewable energy – utility-side 

business models and customer-side business models. The former, the author explains, focuses on a small 

number of large projects, while the latter focuses on a large number of small projects. Utilities currently 

favor the former models, as they bring a series of benefits for them, but the author argues that they 

should engage in the customer-side models in their quest for more sustainable future business models 

(Richter, 2012a). The tool used in this paper is called the Business Model Canvas and describes the nine 

elements (and their interaction) that make up a business model. By changing the elements, the business 

model can be changed. There is agreement regarding the value of the business model as a tool for analysis 

and management in research and practice (Baden-Fuller, Demil, Lecoq, MacMillan, 2010; Wüstenhagen 

and Boehnke, 2008; Zott and Amit, 2008), which lends support to the using of this tool for analyzing 

utilities‟ models in the renewables sector. In two other papers by Richter (2012b; 2012c) the same 
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analytical tool is used to study utilities‟ investments in offshore wind farms and their disinterest in 

investing in photovoltaics.  

Given that independent wind development companies played such a pivotal role in the emergence of the 

German wind power market, research on them and the business models employed could be considered to 

be scarce. This is one area in which the developer study of this thesis, with the aim of finding out what 

sourcing models wind power developers use to compete in the market today, could contribute to 

knowledge. 

The other area would be as an updated and more detailed source of information on the success factors 

and challenges developers face in the development process (consisting of four steps: finding sites, 

securing land leases, getting sites included in the regional plan and obtaining permits). Two studies 

(DStGB, 2012; Repowering InfoBörse, 2012) have, through interviews with municipalities and local 

authorities, examined the challenges in developing wind power through repowering (replacing old wind 

turbines with new, modern ones) and found that many challenges are similar to those in greenfield 

development (developing from scratch on a new site). Another German study, by Deutsche Windguard 

(2009), has examined several repowering projects in Germany, collecting comments from the developers 

on the success factors and on some of the specific challenges, which were later suggested by Repowering 

InfoBörse (2012).  

The developer study in this thesis will collect data directly from developers, similar to Deutsche 

Windguard (2009), but while that study focused on specific projects, this study will extract responses 

regarding the general case, which could differ from any case in particular.  

In summary, the developer study in this thesis will contribute to knowledge through new information on 

sourcing models used by developers in the German wind energy market as well as regarding developers‟ 

general view on success factors and challenges in wind power development. 

2.1 Analytical framework 
The analytical framework that will be used in the developer study is based on that by Osterwalder and 

Pigneur (2010), but in a version that has been modified in order to better describe sourcing models (i.e. 

models that describe how a project is sourced), taking into consideration the value proposition to the key 

partners that support the business model. 

The analytical tool developed by Osterwalder and Pigneur (2010) is called the Business Model Canvas and 

consists of nine elements that make up a business model: 

 Customer Segments (CS) – the organization serves one or several customer segments 

 Value Propositions (VP) – these are offered to the customer, seeking to solve their problems or 

satisfy their needs 

 Channels (CH) – communication, distribution and sales channels deliver the value proposition to 

the customer segments 

 Customer Relationships (CR) – these are established and maintained with each customer segment 

 Revenue Streams (R$) – results from successfully offering value propositions to customers 

 Key Resources (KR) – assets required for offering and delivering the value propositions, 

channels and customer relationships 

 Key Activities (KA) – the activities required for offering and delivering the value propositions, 

channels and customer relationships 

 Key Partnerships (KP) – for resources and activities that the organization wants or needs to 

outsource 
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 Cost Structure (C$) – the business model elements result in a cost structure 

The relationships between these elements make up the logic of the framework and are illustrated in 

Figure 1. 

Figure 1 The Business Model Canvas. Source: Osterwalder and Pigneur (2010) 

 

The authors of this thesis have found that, while the tool‟s simplicity makes it great for analyzing and 

discussing business models, it is not well suited to account for how partnerships are formed. The 

organization must offer and deliver value propositions to the partner in exchange for the activities or 

resources it aims to obtain from the partnership. In this study, these aspects will be investigated through a 

developer study, (partly) aiming at finding out their sourcing models. With this aim in mind, we have 

modified the framework and it has taken the form as illustrated in Figure 2. The logic in this framework 

is: certain activities and resources enable the organization to offer and deliver the value proposition(s) to 

the partners, who, through the partnership, will offer the organization some value in return. 
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Figure 2 Sourcing model framework. Source: authors’ adaptation from Osterwalder and Pigneur (2010) 

 

This is the framework that will be used to analyze the responses from the questionnaire used in the 

developer study (see chapter 0 for the study). 

  



19 
 

3 Methodology 
This study was conducted under an interpretivist paradigm, with some methodological triangulation with 

methods associated with a positivist paradigm. Mostly qualitative data was used, but it was supported by 

some quantitative data. A number of methods have been used to obtain different views of the wind 

power market and the developers‟ roles in order to understand the patterns that can be repeated in similar 

situations. 

The study was divided into three parts: first, a market study of the German wind power market was 

performed, using both quantitative and qualitative data from an extensive literature review of secondary 

sources as well as industry expert interviews from different fields, such as the German government, wind 

energy associations, academics, consultants and wind energy developers. The literature review consisted 

of academic research papers, publications and data from governments, wind energy associations and 

consultancies, in order to cover different aspects of the German wind energy market. The semi-structured 

interview format was chosen in order to allow for a comparison of the views of the different sources, but 

leave the interviews open to explore other topics as well. 

Second, a case study was conducted at a wind power developer that competes in the German wind power 

market. The case study was both descriptive and experimental in the sense that the first objective was to 

describe the as-is situation and current practices, while the second objective was to investigate ways in 

which the case study object could grow in the market (Scapens, 1990). The object was the local 

development unit in Germany, but efforts were also made in order to understand the relationships with 

units in other markets as well as with the central organization. A case study approach was chosen in order 

to get a better understanding of how a developer in the market works and what it needs to do to grow, 

which requires time and many interviews and would be very difficult with only a survey or a few 

interviews.   

This case study is based on four unstructured, face-to-face interviews, of about 60-90 minutes each, with 

the manager and the three project developers of the local development unit, which were followed-up by 

six telephone interviews of 45-60 minutes throughout the entire period of the case study, in order to take 

any differences due to timing into consideration. The unstructured approach was chosen in order to be 

open for new ideas and topics to consider and to approach sensitive subjects carefully.  

Telephone interviews with a local regulations expert at the unit, project developers in the local units of 

two other markets and six interviews with staff at the steering department that supports the local 

development units were conducted as well. In addition, internal documents, such as: documents regarding 

the status of the development work, project management structure, steering documents, etc., were 

studied. The data and conclusions from the market study mentioned above were also taken into 

consideration in order to get a good grasp of the external market environment and context around the 

case study object. The method of interviewing staff in other business units and studying internal 

documents was chosen in order to explore the relationships between the object of study and its 

surrounding context as well as to avoid bias by using only the staff at the local business unit as sources.  

Third, a survey study based on a questionnaire about sourcing models and success factors and challenges 

in the development process sent out to wind power developers that compete in the German market was 

conducted. In order for the questions to be relevant, they were chosen based on the findings from the 

market study (including the industry expert interviews) and the interviews in the case study (Yin, 2003). 

The questionnaire was tested through an iteration process, where a draft was reviewed by a developer, re-

written and reviewed again, then sent to a test panel of two project developers, who completed the entire 

questionnaire and gave feedback. Based on the feedback, a few changes were made and after a final check 
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with the two project developers, the final version was sent out through an on-line questionnaire service to 

109 developers that had developed wind power projects in the German market.  

Judgmental sampling (Collis and Hussey, 2009) was used to identify and choose the developers that made 

out the sample. The sample companies were found using internet searches, on-line databases, interviews 

with project developers and samples used in other studies (Richter, 2012b). The aim of the sample was to 

include companies from the following categories: independent project developers (with wind power 

development as their main business), the “Big 4” utilities and other utilities (municipal and regional), with 

the aim of getting insights about sourcing models used by different kinds of companies that compete in 

wind power development. 

Looking at the study as a whole, methodological triangulation (Collis and Hussey, 2009) was used through 

applying different methods to collect data: a literature review, semi-structured interviews, a case study and 

a questionnaire. This allowed for a richer picture of the situation, since qualitative data from different 

sources, supported by quantitative data was combined. 

The limitations of the study are first and foremost that, since the focus is on Germany, which has a 

distinct market framework and size, finding another market where the same characteristics exist could be 

difficult. However, some generalizations about general market development patterns can be made, that 

could be transferred to other markets.  

The case study also has some limitations due to the fact that it is a study focused on one case (company), 

which is unique, and the conclusions for which will not be applicable for all other companies in the 

population. The timing is also a limitation, since we cannot account for changes over large periods of 

time, when the case study was conducted over the course of five months. An effort was made to 

minimize this limitation by conducting follow-up interviews throughout the course of the case study.  

The limitations of the survey study regard the reliability and generalization. Since the study followed more 

of an interpretivist paradigm than a positivist, the aim was to get insights of different types of companies‟ 

sourcing models, success factors and challenges. This means that we cannot apply quantitative, statistical 

models to analyze the answers and generalize the findings to the entire population. Since the sample size 

was relatively small and the answer response rate low, there is a risk of biased data and insights about 

developers that have been missed.  
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4 Market study 
The market study presented in this chapter is based on an extensive literature review as well as multiple 

interviews with industry experts and a developer in the German market. The chapter starts with a 

presentation of the framework for onshore wind in Germany. The following sections cover the 

development process, market size, growth and competition as well as barriers and challenges. The chapter 

is then concluded by a section about repowering. 

4.1 Framework for onshore wind in Germany 
What we call the “framework” for onshore wind in Germany includes the political targets and legislative 

support schemes that frame the market for development of wind power. 

4.1.1 Political targets 

In 2007, the European Union committed to accomplish three objectives for 2020 (the “20-20-20-

targets”), namely to reach a 20 percent reduction of greenhouse gas emissions (from the level of 1990), a 

20 percent improvement of energy efficiency and a 20 percent share of energy consumption from 

renewable energy sources (EC, 2012).  

As the member states have different starting points and potential for increasing production from 

renewable energy sources, national targets differ, but shall in sum enable the EU as a whole to reach its 

overall target (EC, 2012). National targets for share of renewable energy in gross final energy 

consumption were made legally binding under the Renewable Energy Directive (2009/28/EC), which 

requested each member state to report a National Renewable Energy Action Plan (NREAP) to the 

European Commission during 2010 (Beurskens and Hekkenberg, 2011). The NREAPs are detailed road 

maps specifying how each member state intends to reach its targets, including the technology mix it is 

going to use, the measures and reforms it is going to undertake and the trajectory it is going to follow 

(EC, 2013).  

4.1.1.1 National Renewable Energy Action Plan (NREAP) of Germany  

In 2000, the German government initiated the ”Energiewende”, a fundamental restructuring of the German 

energy supply system. The transformation included a decision to phase out nuclear power, in order to 

shift to renewable energy sources, with wind energy as the preferred focus (BMU, 2011; Geissler, et al., 

2013).  

In the “Energy Concept” of 2010, Germany built on the “Energiewende” of 2000 and laid out a long-term 

overall energy strategy until the year 2050. In addition to an expansion of the production from renewable 

energy sources and the phase out of nuclear power, important elements of the energy policy concern the 

expansion and modernization of the electricity grids and improvements in energy efficiency. The 

initiatives of the policy are expected to reduce Germany‟s greenhouse gas emissions with 40 percent by 

2020 and 80-95 percent by 2050, compared to the levels of 1990 (BMU and BMWi, 2010; BMU, 2012a). 

Following the nuclear disaster in Fukushima in 2011, the “Energiewende” and the Energy Concept was 

supplemented by a decision to shut down eight nuclear power plants and phase out operation of the 

remaining nine plants by 2022 (BMU and BMWi, 2010; GWEC, 2013).  

The goals of the German government regarding expansion of renewable energies are formulated as 

targets for two specific measures: renewables-based share of electricity consumption and of gross final 

energy consumption, where the target for 2020 of the latter is included in the NREAP (BMU, 2012a; EC, 

2010). The targets until 2050 are formulated in Table 1 and illustrated in Figure 3.  
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Table 1 Targets of the German Government regarding expansion of renewable energies 2020-2050 in relation to 
achieved levels in 2011. Source: BMU (2012a), EC (2010) 

Year Renewables-based share of 
electricity consumption (%) 

Renewables-based share of gross final 
energy supply (%) 

2011 20.31  12.5 

2020 35 182  

2030 50 30 

2040 65 45 

2050 80 60 

 

Figure 3 Targets of the German Government regarding expansion of renewable energies 2020-2050 in relation to 
achieved levels in 2011. Source: BMU (2012a), EC (2010) 

        Share of electricity                   Share of gross final  
                consumption                       energy consumption 

 

In the sectoral targets of the NREAP, Germany anticipates a total contribution from wind power of 

45,750 MW installed capacity, of which 35,750 MW is expected to be land-based and 10,000 MW is 

expected to be installed offshore. The expectations assume that the annual installations will drop from the 

level of 2008 (1,675 MW/year) to approximately 1,000 MW/year around 2013, but increase to 1,500 

MW/year in 2016 and to 2,000 MW/year in 2020, due to simultaneous setup of new plants in previously 

unused locations and repowering of already used sites. In the NREAP it is, however, stated that the actual 

development of onshore wind energy could proceed faster than what is assumed. At the same time, the 

anticipated development of offshore wind energy is pointed out to be optimistic and to require timely 

development of grids and infrastructure. An average utilization of 2,100 hours per year is assumed for 

onshore installations and of 3,250 hours per year for offshore in 2020, leading to a contribution of 

104,435 GWh3 (EC, 2010). The plausibility of the anticipated targets for wind energy is supported by 

MAKE Consulting (2011), which in its market outlook states that 45 GW of installed wind power 

(onshore and offshore) is required to achieve the federal targets for expansion of renewable energies.  

                                                      
1 During the first half of 2012, Germany reached a renewable electricity share of 24 percent (Fulton and Capalino, 
2012).  
2 Included in the NREAP  
3 72,664 GWh from onshore and 31,771 GWh from offshore wind power   
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4.1.1.2 Targets of the federal states  

The 16 federal states of Germany are free to formulate their own targets for the development of 

renewable energies in order to achieve the national targets. These targets are, however, not formulated in 

a consistent way (Ohl and Eichhorn, 2010; EC, 2010). Some states have stated a general target for the 

share of renewable energy sources in electricity supply, while other states have stated targets for shares of 

or generation from specific energy sources (AEE, 2013a).  

The German Energy Agency (dena) has translated the states‟ targets to approximate required installed 

capacities for different power sources in 2020. The translated targets for wind power are illustrated and 

compared to the overall federal target and the installed capacity in 2012 in Figure 4. It is noteworthy that 

the states‟ targets sum up to 68.5 GW, i.e. almost double the target of the federal government (Kohler, 

2011).  

Figure 4 Targets for installed capacity for onshore wind in 2020 of the federal government and of the federal states4 
compared with cumulative installed capacity in 2012 (GW). Source: Wallasch, et al. (2013), EC (2010), Kohler (2011) 

 

4.1.2 Legislative support and development of renewable electricity 

generation  

The development of electricity generation from renewable energy sources has been promoted by national 

legislation since the beginning of the 1990‟s. Wind power has developed strongly since the adoption of 

the Electricity Feed-In Act (StreG, Stromeinspeisungsgesetz) in 1991 and a similar growth for biomass and 

solar energy (photovoltaics) was promoted by the introduction of the Renewable Energy Sources Act 

(EEG, Erneuerbare-Energien-Gesetz) in 2000 (Hübner, et al., 2010; Butler and Neuhoff, 2004). The EEG has 

evolved in phases with different aims and been revised three times: 2004, 2009 and 2012, of which the 

latter is still in force (IEA, 2013). The expansion of renewable energy production, and especially the 

additions of generation from wind and solar energy, is so immense, that it has even resulted in supply of 

electricity exceeding demand and causing electricity market prices to fall to zero and below during several 

periods of the year (Fulton and Capalino, 2012). The development of electricity generation from 

renewable energy sources and the timeline of the legislative development are illustrated in Figure 5. The 

legislative development is described in more detail in the following section.   

                                                      
4 NI = Lower Saxony, SH = Schleswig-Holstein, NW = North Rhine-Westphalia, BB = Brandenburg, SA= Saxony-
Anhalt, H = Hessen, BW = Baden-Württemberg, MV = Mecklenburg-Vorpommern, BY = Bavaria, TH = 
Thuringia, RP = Rhineland-Palatinate, S = Saxony, HB = Bremen, SL = Saarland, HH = Hamburg, B = Berlin.  
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Figure 5 Electricity generation from renewable energy sources (final energy) and important legislative changes 1990-
2011. Source: BMU (2012a) 

 

4.1.2.1 Electricity feed-in act and the first phases of the EEG  

From the time of its adoption in 1991, the Electricity feed-in act guaranteed plant operators of selected 

renewable energy sources to feed into the power grid as public energy supply companies became 

obligated to buy the electricity at 90 percent of the average price of electricity for final consumers in the 

previous year (Bruns and Ohlhorst, 2011; Butler and Neuhoff, 2004). However, during the 1990‟s, 

declining electricity prices led to reduced payments to renewable generators and prompted the 

introduction of the EEG, which guarantees sales and a feed-in tariff for renewable electricity, even if 

there is no demand for power (Butler and Neuhoff, 2004; BMWi, 2012).  

During the first phase of EEG-legislation, between 2000 and 2009, focus was put on scaling up domestic 

renewable electricity generation. As cost competitiveness of renewable technologies was low during this 

period, a feed-in tariff (FIT) policy was established. This policy was supposed to provide transparency, 

longevity and certainty to investors and, in order to take technological progress into account and to 

incentivize early investment, the FIT payments were subject to modest degressions on a yearly basis after 

the year 2002 (Fulton and Capalino, 2012; Butler and Neuhoff, 2004).  

The tariff structure of the EEG included an initial payment rate for the first five years of operation, after 

which the payment were to drop to the base rate for the subsequent 15 years (Butler and Neuhoff, 2004; 

BMU, 2000; BMU, 2004). Sites with less strong wind resources were paid the initial payment for a certain, 

longer, period of time, which was calculated by comparing the site‟s wind resource against a benchmark 

for annual output (a “reference yield”). If the site failed to meet 150 percent of the reference yield, the 

period of initial payment would become longer, but in case the site did not achieve at least 60 percent of 

the reference yield, it would not be eligible for FIT payments. The latter requirement was supposed to 

hinder investments at places where wind conditions were inefficient for construction of wind turbines. 

The reference yield was defined as the output that the project would have at a site where the mean annual 
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wind speed was 5.5 meters per second at a height of 30 meters above ground (Fulton and Capalino, 2012; 

Butler and Neuhoff, 2004; Ohl and Eichhorn, 2010).  

In the EEG of 2000, the initial payment was set at 9.1 EUR c/kWh and the base payment at 6.19 EUR 

c/kWh. The degression rate was set at 1.5 percent per year (starting in the year 2002). The EEG-revision 

of 2004 changed the rates to 8.7 EUR c/kWh for the initial payment and 5.5 EUR c/kWh for the base 

payment. The degression rate was at the same time raised to 2.0 percent (Butler and Neuhoff, 2004; 

BMU, 2000; BMU, 2004).   

During the second phase of the EEG, 2009-2011, costs of solar photovoltaic modules declined rapidly 

and the tariff for such modules was therefore more actively adjusted in order to manage the annual 

installations. Changes included linking the tariff degressions to the volume of installations in previous 

periods and more frequent reviews of the policy. In the revised EEG of 2009, the tariff rate for onshore 

wind was, however, raised in order to reflect the higher installed costs due to increased prices for steel 

and copper. The initial payment was set at 9.2 EUR c/kWh and the base payment was set at 5.02 EUR 

c/kWh, with the annual degression rate at 1.0 percent. An explicit incentive for repowering was 

introduced in the form of an increased initial tariff (bonus) payment of 0.5 EUR c/kWh for installations 

that permanently replaced one or more existing installations within the same or adjoining districts. The 

new installations had to have been commissioned at least ten years after the replaced installations and 

their capacity had to amount to at least two times, and at most five times, the capacity of the installations 

they replaced. Given that they met certain standards, new installations were also given a 0.5 EUR c/kWh 

system services bonus to cover extra costs related to optimizing the grid integration of the turbines. The 

bonus was paid during the time period of the initial tariff payment (Fulton and Capalino, 2012; BMU, 

2008; Neddermann, 2012).  

4.1.2.2 The third phase of the EEG 

Up until the start of phase three (2012-), continued cost declines had been making electricity from solar, 

wind and biomass installations increasingly competitive with traditional sources of electricity. In addition, 

electricity supply had exceeded demand during periods of the year. Therefore, the current version of the 

EEG, which entered into force in 2012, included a further reduction of the FIT payments, a 90 percent 

cap on FIT-eligible photovoltaic electricity and a 52 GW threshold for photovoltaic capacity (Fulton and 

Capalino, 2012).  

For onshore wind power, the initial payment was set at 8.93 EUR c/kWh and the base payment at 4.87 

EUR c/kWh. The repowering bonus remained at the same level (0.5 EUR c/kWh), but the requirements 

for receiving it were changed. In this version, the outdated turbine must have been installed before 2002 

and the new turbine must have at least twice the capacity of the older turbine.  The specification of a 

maximum capacity of the new turbine has thus been removed (BMU, 2012a). The system services bonus 

was, however, lowered to 0.48 EUR c/kWh. The annual degression rate was set at 1.5 percent (Fulton 

and Capalino, 2012). In Figure 6, the variations of the feed-in tariff payments are illustrated and compared 

to added capacity 2000-2013.  
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Figure 6 Variations of the onshore wind power feed-in tariff payments compared to added capacity 2000-2013. Sources: 
DEWI (2013), BMU (2000), BMU (2004), BMU (2008), BMU (2012a) 

 

Furthermore, the current phase has a central goal: to encourage renewable generators to behave like 

conventional generators. In other words, renewable electricity production, which under traditional FIT 

contracts is rewarded irrespective of where and when it is produced, should start to consider the 

wholesale market value of the produced electricity (Fulton and Capalino, 2012).  

Consequently, in order to begin the transition away from fixed price incentives, the current version of the 

EEG introduced a market premium (Marktprämie) payment option designed to encourage direct sales on 

the spot market. With the market premium payment, the generators sell their electricity on the spot 

market and receive the market price, either directly or through a third-party or electricity trader (BMWi, 

2012). The generator also receives the difference between the feed-in tariff rate and the average spot 

market price for the previous month, as well as a “management premium”. The management premium is 

an estimate of the additional costs incurred from actively managing sales on the spot market. It is 

differentiated by technology and declines over time in order to incentivize early adoption and to reflect 

the fact that transaction costs should decrease as generators become more experienced. The management 

premium for onshore wind was 1.20 EUR c/kWh for 2012, is 1.00 EUR c/kWh for 2013 and will be 

reduced to 0.85 EUR c/kWh for 2014 and 0.70 EUR c/kWh for 2015 onwards (Fulton and Capalino, 

2012). The generator can switch between the fixed feed-in tariff and the market premium on a monthly 

basis. In March 2013, more than 24,300 MW had opted for the market premium option (GWEC, 2013). 

A comparison between the FIT and the market premium payment can be seen in Figure 7. 
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Figure 7 Comparison between the traditional FIT-payment and the optional market premium payment. Source: BMWi 
(2012) 

 

The market premium seeks to create incentives for a more demand-responsive delivery of renewable 

electricity to the grid, as the market premium can increase profitability if electricity is sold at a higher price 

than the monthly average. Even though wind power and photovoltaic systems are unable to control or 

delay production, the market premium is supposed to provide incentives for better feed-in projections 

and efficient correction of production errors (BMWi, 2012).  

4.1.2.3 Expected future changes to the EEG  

In the short term, increased scrutiny of how much FIT payments cost and of how the costs are allocated 

among different classes of ratepayers is expected (Fulton and Capalino, 2012).  

In February 2013, the Federal Minister of the Environment, Peter Altmaier, and the Federal Minister of 

Economics and Technology, Philipp Roesler, presented a plan for adapting the EEG in order to limit the 

increases of the EEG-surcharge. To achieve this, they proposed that renewable energy plants (except 

photovoltaics) commissioned from 1 August 2013 should not receive the tariff payment for the first five 

months. The initial tariff for onshore wind plants, paid from the sixth month after commissioning, should 

decrease to 8 EUR c/kWh and the bonuses for repowering and system services should be removed. The 

proposal also included a temporary tariff reduction of 1.5 percent for the full year 2014 for all existing 

renewable energy plants. This tariff reduction is especially controversial and problematic from a 

constitutional law point of view. The proposal resulted in heavy criticism from the industry and 

uncertainty among investors as well as caused a heated political debate (Norton Rose Fulbright, 2013a; 

Norton Rose Fulbright, 2013b; Köpke, 2013). The proposed changes to the FIT payments for onshore 

wind power are illustrated in Figure 8. In March 2013, Angela Merkel, the chancellor of Germany, stated 

that no retroactive reductions of FIT payments would be implemented. During a meeting of the federal 

states, no legislative proposal was produced, but discussions are to continue concerning reducing 

exemptions from the renewable energy surcharge, extraordinary reductions of tariffs for onshore wind 

energy and possibilities of reducing the electricity tax (Norton Rose Fulbright, 2013b).  
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Figure 8 Illustration of the proposed short-term changes to onshore wind FIT payments. Source: BMU (2012a), 
Norton Rose Fulbright (2013a) 

 

In an interview (2013), a BMWi-official considered these proposed changes as indicators of how the EEG 

will be amended in the short-term, but meant that the upcoming elections in September 2013 will delay 

the earliest possible point in time for implementation of such changes until the middle of 2014. These 

remarks were made:  

‖Costs are causing electricity price increases. […] It might become political suicide not to decrease FIT’s.‖  

‖To keep the repowering bonus would be to throw money after the investors. Repowering is happening anyway due to market 

mechanisms.‖  

During the interview, the BMWi-official further suggested that amendments similar to the already 

implemented changes to control the growth of solar photovoltaic installations might be implemented also 

for wind power, for the same reasons:  

‖The current situation points towards an over-fulfillment of the 2020-target, unless FIT is lowered.‖  

‖Quantity-steering mechanisms could be implemented.‖  

In the longer term, Deutsche Bank (2012) sees the elements of the 2012-revision of the EEG as 

indications pointing towards an evolution towards a “grid parity” future, where policy becomes more 

flexible and investors are offered less transparency, longevity and certainty. In addition, the Federal 

Ministry of Economics and Technology (BMWi) states that renewable electricity must become more 

closely aligned with electricity demand in the future, and that feed-in therefore should become more 

market-oriented. The introduction of the market premium is considered to be the first step towards 

bringing renewables closer to the market (BMWi, 2012). Norton Rose Fulbright (2013b), furthermore 

points out that the meeting of the federal states in March 2013 made clear that the EEG needs to be 

reformed in order to coordinate the growing renewable generation capacity with conventional sources of 

energy.  
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In the interview with the BMWi-official (2013), it became clear that a fundamental change to the support 

system should be expected. At the same time, it is highly uncertain when such changes are likely to be 

implemented and what the implication might be. According to the BMWi-official:  

‖Expect that a fundamental change is coming. Growth rates will overburden the system otherwise.‖ 

‖Reforms could imply market, tender or auction premiums, quota schemes…‖  

‖If I were a wind developer, I would act now…‖  

4.2 Development process  
Development of wind power plants is not entirely without negative impact on the environment. Studies 

suggest that wind farms can impact land- and seascapes, impact biodiversity (e.g. birds and bats), cause 

light and noise emissions as well as social and ecological conflicts. Ways of mitigating such negative 

impacts include selection of suitable areas for wind power development, regulatory mechanisms, such as 

environmental impact assessments (EIA‟s), and consultations with the public (Geissler et al., 2013). In 

Germany, the mitigation of this impact includes spatial planning procedures, licensing procedures and 

public involvement (further described in the following sections). These procedures affect the process to 

be followed for wind farm developers in Germany.  

The EU-funded project “Wind energy in the Baltic Sea region 2” outlines eight steps of the onshore wind 

development process in its “guide for future investors”, namely to check planning regulations, negotiate 

with land owners, make preparatory investigations, make a layout of the project, make contracts, prepare 

application documents, submit application and erect and commission the turbines (South Baltic Program, 

2012).  

According to the guide, the developer should first contact the local council and the regional planning 

authority in order to check which sites are included as designated areas for wind power development in 

the local and regional plans. In case a certain site is not included in the plan, it is possible (but often time-

consuming) to approach the responsible regional planning body with a proposal for amendment of the 

plan (South Baltic Program, 2012).  

Second, the developer should negotiate with landowners in order to gain rights to use the site, e.g. 

through agreeing on a land lease. As many firms compete in order to get land leases, landowners normally 

require considerable amounts of money in such an agreement (Köpke, 2013; South Baltic Program, 2012). 

Due to the high competition, it is fairly common for developers to engage in land speculation, i.e. to 

make optional contracts with landowners outside of designated areas if there is a chance for the land to 

be included in such an area in the future (South Baltic Program, 2012).  

Third, the wind farm developer should investigate the site in order to get reliable estimations of wind 

speeds and consult environmental authorities for certain data. The authorities can provide information 

about how to calculate the negative impact from the turbines on nature and landscape, for which the 

developer is required to compensate. The developer should, thereafter, specify the type and number of 

turbines to be constructed as well as plan for access to the electricity grid and to road connections (South 

Baltic Program, 2012).  

Several application documents should then be prepared and submitted to the licensing authority. After 

construction, the wind farm might be inspected for compliance, e.g. in order to make sure that the noise 

level does not exceed threshold levels (South Baltic Program, 2012). 
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The steps of the guide could be included in the following five steps (from this point referred to as the 

“steps of the development process”): finding a site, getting rights to use the land, making sure that the site 

is included in the regional plan (or get the plan changed in order to include the site), getting permits and 

constructing the wind farm.  

4.2.1 Spatial planning 

Regional planning functions as the link between the planning at state level and the planning at local (town 

and county) level. It is concerned with planning of land use, development of infrastructure and planning 

of settlement areas, in accordance with the Federal Regional Planning Act (Ohl and Eichhorn, 2010). The 

planning regions are not consequently distributed throughout the states (e.g. Saxony has 4 planning 

regions, while Lower Saxony has 34) and the organization of the regional planning bodies and their role 

and importance in wind power development vary (Sachsen, 2013; Niedersachsen, 2013; South Baltic 

Program, 2012). 

In the 1990‟s, the locations for erection of wind turbines were mainly decided in agreements between the 

wind power operators and the local municipalities, which led to a scattered placement of the turbines. 

Pressure on local authorities rose as local acceptance declined due to conflicts caused by noise emissions, 

visual impairment and disturbances from the wind farms. Therefore, wind energy became an issue of 

regional and municipal master plans, which aimed at spatial concentration of wind turbines in designated 

zones of high wind yield and low impact on the landscape and human health (Bruns and Ohlhorst, 2011; 

Geissler et al., 2013; Ohl and Eichhorn, 2010).  

At first, this development led to increased social acceptance and facilitated the planning and approval 

process for wind farms. During the period until 2004, annual onshore installation rates were high, 

particularly in some regions, but thereafter, suitable sites became limited and the designation of areas 

turned into a limiting effect with declining installation rates as a result (Bruns & Ohlhorst, 2011).  

Resistance from local inhabitants of regions, where the number of wind turbines had grown particularly 

fast, increased and caused regional planning authorities and municipalities to handle the designation and 

enlargement of appropriate sites restrictively. As a response to this resistance, which often concerned 

increasing noise emissions and heights of the turbines, the required distances to sensitive areas were 

enlarged (Bruns & Ohlhorst, 2011).  

Since an amendment of the Federal Building Code in 1997, the regional planning process should include 

the designation of “priority areas” (Vorranggebiete), “suitable areas” (Eignungsgebiete) and a combination of 

both (Vorrang- und Eignungsgebiete), in which wind energy development should be concentrated. The 

regional planning regimes identify these areas through the procedure of mapping all no-go areas (e.g. 

nature conservation areas, residential and industrial areas, etc.) and buffer zones and analyzing the wind 

potential in the remaining areas. The criteria for no-go areas and buffer zones differ from state to state 

(Geissler et al., 2013; Ohl and Eichhorn, 2010).  

Priority areas are defined as sites where the erection of wind turbines takes priority over other types of 

land use, while suitable areas are defined as sites where wind power development is feasible. The 

combination of both area types is particularly important for wind power development, as it guarantees 

that the erection of wind turbines takes priority in relation to other types of land use (Ohl and Eichhorn, 

2010). In general, no other sites can be claimed for wind farm development, once the “suitable areas” are 

designated in the spatial development plans (Geissler et al., 2013; Ohl and Eichhorn, 2010; Hinrichs-

Rahlwes and Pieprzyk, 2009).  

At local planning level, preparation can be done in partnerships with project developers. However, these 

local land-use plans must be adjusted to the regional plans. All federal, state, regional and local land-use 
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plans must, furthermore, undergo a Strategic Environmental Assessment (SEA) (South Baltic Program, 

2012; Geissler et al., 2013).  

An example of a map of designated areas for wind energy development according to the regional plan of 

Prignitz-Oberhavel in Brandenburg can be found in Figure 9. 

Figure 9 Example of map of designated areas for wind power development (regional plan) from Prignitz-Oberhavel in 
Brandenburg. Source: Regionale Planungsgemeinschaft Prignitz-Oberhavel (2003) 

 

4.2.2 Licensing and permitting  

The Federal Pollution Control Act (BImSchG) sets out the regulations for onshore wind turbines in 

Germany, which are implemented by state agencies. The Pollution Control Act states that all wind 

turbines taller than 50 meters must be subject to a simplified permit process and, if the project concerns 

3-19 turbines, an Environmental Impact Assessment (EIA) screening in accordance with the EIA Act. An 

EIA could be required from such projects, depending on the results from the initial EIA screening, but is 

mandatory for projects of 20 turbines or more. A scheme of the described permit process is found in 

Figure 10. 
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Figure 10 Permit requirements of different wind energy projects. Source Geissler et al. (2013) 

 

A wind project must fulfill certain requirements concerning noise emissions, shadow casting, turbulence, 

operational safety, fire and lightning protection, ice detection, impact on protected species, etc. The 

developer is furthermore obligated to compensate the negative impact on nature and landscape caused by 

the turbines. Examples of such compensation include planting trees or hedges in a nearby area. On-site 

investigations of bird and bat populations are also normally required, which can only be made during 

periods of the year, e.g. during breeding and migration, and can be time-consuming (South Baltic 

Program, 2012). In addition to the EIA, the EU Habitats Directive and the German Impact Mitigation 

Regulation must be followed (Geissler et al., 2013).  

During the licensing process, consultation is required from several authorities, e.g. the building authority, 

the military district administrative office, the regional government, the air traffic authority, the 

environmental agency, etc. (South Baltic Program, 2012; Hinrichs-Rahlwes and Pieprzyk, 2009). However, 

there is only one responsible authority, to which application documents should be sent, and only one 

license to be granted in order to be allowed to construct a wind farm. The decision regarding the license 

should be decided within three (simplified permit) to seven (full permit) months after submission of all 

required documents. A license is valid for the lifetime of the turbines, but a new license is required if a 

turbine is to be replaced (South Baltic Program, 2012).  

A project must also follow local regulations concerning maximum height allowances for the turbines and 

minimum distances to houses, sensitive areas, etc. In many cases, structures higher than 80-100 meters are 

prohibited and distance requirements are often set at 1,000 meters (Hinrichs-Rahlwes and Pieprzyk, 2009; 

MAKE, 2011; BWE, 2010; GWEC, 2013; Bruns and Ohlhorst, 2011). An overview of current distance 

requirements for residential areas and buildings in different states is provided in table 2.  
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Table 2 Overview of distance requirements to residential areas and buildings in the federal states. Source: BMU 
(2012b)  

State Required distance to public and 
residential areas  

Required distance to individual 
residential buildings 

Baden-
Württemberg 

700 m, individual cases 700 m, individual cases 

Bavaria 800 m 500 m 

Brandenburg 
/ Berlin 

1000 m - 

Hamburg 500 m 300 m 

Hessen 1000 m, individual cases 1000 m, less for individual cases 

Mecklenburg-
Vorpommern 

1000 m 800 m 

Lower 
Saxony 

1000 m - 

North Rhine-
Westphalia 

Individual cases, noise calculation Individual cases 

Rhineland-
Palatinate 

1000 m 400 m 

Saarland 
Individual cases, depending on the 

type of plant 
Individual cases 

Saxony 
750-1000 m, Turbines > 100 m: 10 x 

hub height 
300 - 500 m 

Saxony-
Anhalt 

1000 m, Turbines > 100 m: 10 x total 
height 

1000 m 

Schleswig-
Holstein 

800 m 400 m 

Thuringia 750 - 1000 m - 

 

An overview of planning and licensing procedures and details about responsible actors are presented in 

Figure 11. 
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Figure 11 Overview of planning and licensing procedures in Germany. Source: South Baltic Program (2012)  

 

According to the EIA Act, at least the opportunity for consultation and comment on the proposed 

project or plan is required during all EIA‟s and SEA‟s. The measures for public participation are rather 

formal and could, for example, consist of an informational announcement in the official register of the 

respective community (Hübner, et al., 2010). However, normally, the public becomes involved at first 

when the plan or project is in an advanced stage and, as it is not formally required, public participation 

rarely occurs for projects that do not require an EIA. Rules for promotion of public participation in 

advance of the commencement of the formal permitting process have been proposed, but not yet 

adopted (Geissler, et al., 2013).  

4.3 Market size and growth 
This segment will provide information about the size, growth and potential of the German wind power 

market and relate it to the global and European markets for comparison and perspective. 

The German wind power market is the largest in Europe (EWEA, 2013) and the third largest in the 

world, after China and the United States (GWEC, 2013). In 2012, 2,335.16 MW of onshore capacity was 

installed (Deutsche WindGuard, 2013) leading to a total installed, onshore capacity of 31,027.3 MW and 

putting the market in third place for new installed capacity in 2012, after the United States and China.  

All annual additions since 2000 have been over 1,500 MW (for 7 of the years 2000-2012 they have been 

over 2,000 MW) and the market has been growing with a CAGR5 of 15% (Foederal erneuerbar, 2013). 

According to the German Wind Energy Association (BWE), the onshore wind power potential of 

Germany is 189 GW (BWE, 2011). This is based on a scenario where 2 percent of the entire land area of 

Germany would be used for wind power (7.9 percent of the total area is deemed ―usable for wind power‖) 

and is concluded to be ―absolutely realistic‖ (BWE, 2011). 

                                                      
5 Compound Annual Growth Rate – the geometric mean that provides a constant rate of growth over the time 
period 
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However, the realization of this potential will not happen tomorrow. Prognoses for German market 

growth estimate that cumulative capacity will reach between 39 and 45 GW in 2020 (BWE, 2013; EWEA, 

2011; IWES, 2012), which would result in a total growth of approximately 8 to 14 GW. 

4.3.1 International comparison 

By international comparison, Germany is a large market for wind power. At a cumulative, installed 

capacity of 31,308 MW (including offshore) it ranks as the third largest market in the world, right after 

China (75,324 MW) and the United States (60,007 MW) and with a clear lead over number four, Spain 

(22,796) (GWEC, 2013). Please see Table 3 for the list of top 10 countries in cumulative capacity. 

Table 3 Global top 10 cumulative capacity (December 2012). Source: GWEC (2013) 

Country MW % Share 

PR China 75,324 26.7 

USA 60,007 21.2 

Germany 31,308 11.1 

Spain 22,796 8.1 

India 18,421 6.5 

UK 8,445 3.0 

Italy 8,144 2.9 

France 7,564 2.7 

Canada 6,200 2.2 

Portugal 4,525 1.6 

Rest of the world 39,853 14.1 

Total TOP 10 242,734 85.9 

World Total 282,587 100.0 

 

In Europe, Germany is the largest market with a 32.8 percent share of the top 10 countries‟ total installed 

wind power capacity. Please see Figure 12 for a ranking of the top 15 markets in Europe. 
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Figure 12 Top 15 European wind power markets (2012). Source: EWEA (2013) 

 

EWEA (2013) has estimated that the total cumulative installed capacity in Europe at the end of 2012 

would, in a normal wind year, produce 231 TWh of electricity, representing 7 percent of the EU‟s gross 

final consumption (of 3,349 TWh in 2010) (EWEA, 2013). By using the same methodology, Germany 

would achieve 10.8 percent penetration of wind power in electricity consumption, coming in at fifth 

place. However, it should be noted that in 2011, wind energy generated 48.3 TWh of electricity in 

Germany, which is only 8.0 percent of the country‟s total gross electricity consumption of 603 TWh in 

2010 (BWE, 2011). Figure 13 shows wind power‟s share of total electricity consumption in the EU and its 

member states. 
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Figure 13 Wind power share of total electricity consumption in EU (7%) and in its member states. Source: EWEA 
(2013) 

 

In summary, Germany is a very large market with impressive growth and still substantial room to increase 

its share of wind power in electricity consumption in comparison to other countries, globally and in 

Europe. In the next segment, more detailed data on size and growth of the German wind power market is 

provided. 

4.3.2 History and past growth 

The history of Germany‟s successful wind power development started in the 1980s, but really took off in 

the late 1990s as it went from 55 MW in 1990 to 6,097 MW at the end of 2000 (BMU, 2012), resulting in 

a CAGR of 60 percent. Recent development has been somewhat slower, but still very good, with a 

CAGR of 15 percent from 2000 to 2012, and annual capacity additions ranging from 1,556 MW to 3,240 

MW. Please see Figure 14 for annual and cumulative installed capacity from 2000 to 2012. 
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Figure 14 Installed capacity in Germany 2000-2012. Source: BWE (2013) 

 

Since the early days in the 1980s, when wind power technology was in its infancy, the technological 

advance has been tremendous. The turbines have grown larger, in both height and rotor size. Data on the 

standard turbines from 1980 to 2010 can be studied in Table 4 below. The capacity of a standard turbine 

in 2010 is 200 times larger than in 1980 and the relation between the annual electricity production and the 

capacity has doubled, meaning more electricity is produced per kW capacity installed. While this number 

increased steeply between 1980 and 2000, the growth has since stagnated.  

Table 4 Development of wind turbines 1980-2010. Source: BWE (2012) 

Year 1980 1985 1990 1995 2000 2005 2010 

Capacity 30 kW 80 kW 250 kW 600 kW 1,500 kW 3,000 kW 6,075 kW 

Rotor 
diameter 

15 m 20 m 30 m 46 m 70 m 90 m 126 m 

Hub height 30 m 40 m 50 m 78 m 100 m 105 m 117 m 

Annual 
electricity 

production 

35,000 
kWh 

95,000 
kWh 

400,000 
kWh 

1,250,000 
kWh 

3,500,000 
kWh 

6,900,000 
kWh 

15,000,000 
kWh 

Production 
/ Capacity 
(kWh/kW) 

1,167 1,188 1,600 2,083 2,333 2,300 2,469 

 

This advancement in the wind turbine technology has, naturally, had its effect on the average capacity 

installed per year, the result of which is shown in Figure 15. 
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Figure 15 Average capacity of newly installed wind turbines 2000-2012 [MW]. Source: Deutsche Windguard (2013) 

 

 

4.3.2.1 Regional size and growth 

Growth in wind power capacity has not been distributed equally among the 16 federal states or 

Bundesländer. The first states to be populated with wind turbines were the north-western ones, in particular 

Schleswig-Holstein and Lower Saxony, where the wind resources are the best (Deutscher Wetterdienst, 

2004). In 2000, these states had cumulative installations of 1,178 MW and 1,759 MW respectively.  

Apart from these two states, there are three more that make up the “Top 5” regions in Germany; these 

are: Brandenburg, Saxony-Anhalt and North Rhine-Westphalia. Please see Figure 16 for a geographic 

representation of the regional distribution of wind power capacity as well as wind power share of 

electricity generation. Note that Berlin, Bremen and Hamburg are excluded, their cumulative capacities in 

2012 were (in MW): 2.0; 149.01 and 52.75, respectively.  
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Figure 16 Regional installed capacity and wind power share of gross electricity generation. Source: Foederal 
erneuerbar (2013) 

 

Most of the cumulative installed capacity in Germany is located in the “Top 5” regions. In 2012, the “Top 

5” regions accounted for 73 percent of the total installed capacity, which is the lowest share since 2000, 

when it was 74 percent. The share peaked in 2005 at 77 percent.  

The past growth of the states is shown in Figure 17. It is notable that Schleswig-Holstein, the second 

largest state (in terms of installed capacity) in 2000 has slipped to a fourth place with a CAGR of 9.7 

percent (2000-2012), while Brandenburg – smallest of the “Top 5” in 2000 – has become the second 

largest with a CAGR of 22 percent (2000-2012). In recent years, the combined growth of the other states 

have been the highest, but it is distributed among many states and the majority of installed capacity still 

lies in the “Top 5”.   



41 
 

Figure 17 Historical growth – “Top 5” vs. other 11 (regions). Source: BWE (2013) 

 

An important fact to take into consideration when comparing size and growth in different regions is the 

difference in wind conditions. In areas where the wind conditions are suboptimal, there has, naturally, 

been less growth in wind energy capacity. However, as wind speeds increase with height, by building 

higher turbines, it becomes more feasible to build wind turbines in these states. Studying Figure 18, it is 

clear that the heights of the turbines are higher in the southern states. 

Figure 18 Average hub height, rotor diameter and no. of installed turbines in 2012. Source: Deutsche Windguard (2013) 

 



42 
 

4.3.2.2 Wind power development history 

The historical development of wind power in Germany was the object of study in an analysis of complex 

actor constellations (including actors, policies, socio-economic framework conditions as well as natural 

and technical elements) by Bruns and Ohlhorst (2011). It was divided into different development phases, 

each characterized by a different set of actors and contextual elements. It is depicted in Figure 19 below. 

Figure 19 Phases of the development process in Germany. Source: Bruns and Ohlhorst (2011) 

 

The pioneering phase from 1975 to 1986 was characterized by installment of small wind turbines of up to 50 

kW capacity, which were installed by private persons and small cooperatives and whose purpose was 

mainly to provide energy for private and local needs. 

In the next phase, reconsideration and changing framework conditions from 1986 to 1990, a reconsideration of the 

impact of climate change on the environment as well as the idea of finite resources limiting economic 

growth raised awareness towards more sustainable development. Regulations and incentive schemes were 

focused on increasing technology performance and on getting wind power turbines on the market (Bruns 

and Ohlhorst, 2011). As was mentioned above, by the end of 1990, 55 MW capacity had been installed 

(BMU, 2012). 

From 1991 to 1995, the phase named first breakthrough, was characterized by impressive growth, mainly 

driven by the first “Electricity Feed-In Act” from 1991. Capitalization and commercialization of the 

industry pushed the development and professionalized operators emerged, whilst opponents such as 

electrical utilities stood on the sidelines (Bruns and Ohlhorst, 2011). The head of “Preussenelektra 

Windkraft” (today part of “E.ON”) was quoted in 1994 as “…not seeing broad market penetration of wind 

within the foreseeable future‖ (Windpower Monthly, 1994).  

Then the wind power industry experienced a slump in the phase transitory setback, from 1995 to 1997. 

Electrical utilities, that had so far dominated the electricity market through their transmission and supply 

monopoly, were forced to open up to private renewable electricity producers as a result of the “Electricity 

Feed-In Act”. They then began opposing the act forcefully, submitting an appeal for the act in court and 

even cutting financial compensation of one customer who was feeding in power into the grid. The appeal, 

as well as a backlog in permissions, caused uncertainty among investors, even among banks financing 

wind turbines, which resulted in a lack of demand and a slump in the market.  In addition to this, 

environmental and wildlife protection as well as noise emissions became issues that fuelled the growing 

local resistance to wind power development (Bruns and Ohlhorst, 2011). 

In the next phase, second wind power boom, the market recovered and went on to grow from 2,089 MW to 

11,989 MW, becoming almost six times larger over the course of five years (BMU, 2013). New EU 

legislation promoted renewable energies and drove liberalization of the energy market on a European 

level, which acted as legitimization for the domestic wind energy policy. Bruns and Ohlhorst (2011) argue 

that two “legislative impulses put an end to the crisis […] and initiated a second boost”, namely the ruling by 

European Court of Justice which concluded that the German feed-in tariffs complied with European 

state aid regulations and the amendment of the Federal Building Act regarding priority regulation for 

admission of wind farms in 1998. These impulses, as well as the “Renewable Energy Sources Act”, passed 
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in 2000 with obligation of grid connection by the grid operators, feed-in priority of renewables and 

financial compensation with fixed prices over a 20-year period, led to a more stable investment climate 

and planning reliability, which enabled strong wind power development growth in and from this phase 

(Bruns and Ohlhorst, 2011). 

The last phase in the depiction by Bruns and Ohlhorst (2011) is from 2002 and onwards and is 

characterized by a split between onshore growth and initial offshore development. High onshore growth 

continued until 2004, when competition over existing sites was becoming more fierce and available land 

in spatial planning more scarce. This acted as a driver of repowering efforts, whereby old turbines were 

replaced by new, modern and more efficient ones. Problems with height restrictions arose and 

municipalities‟ inability to adapt admission regulation to the wind power development has hampered 

repowering growth. 

4.3.3 Potential 

The potential of wind power in Germany has been estimated by several sources; some have limited the 

estimations to specific regions (Krewitt and Nitsch, 2003) or potential specific to certain scenarios (BMU, 

2009), while others (BWE, 2011; and UBA, 2013) have estimated the total potential of Germany. In this 

segment, we will present the studies by BWE (2011) and UBA (2013) in more detail in order to enhance 

the reader‟s understanding of the potential of wind power in Germany.  

4.3.3.1 Study by the German Wind Energy Association (BWE) 

The study “Potenzial der Windenergienutzung an Land” (trans. Potential of onshore wind energy usage) by the 

German Wind Energy Association (BWE) comes to the conclusion that two percent of the total land area 

in Germany could be used for wind power development, resulting in a capacity potential of 189 GW and 

potential electricity production from wind power of 390 TWh. This equals 65 percent of Germany‟s gross 

electricity consumption of 603 TWh in 2010. Results from the study shows that 7.9 percent of the land 

areas outside of forests and protected areas are suitable for wind power. If suitable forest areas are 

included, this number rises to 12.3 percent. 

4.3.3.1.1 Results 

The results of the study show that the potential of utilizing only two percent of the total land area (25 

percent of all suitable area outside forests or 16 percent of all suitable areas including potential forests 

areas) is great. Considering the currently installed onshore capacity of 31 GW, only 16.4 percent of the 

189 GW potential has been fulfilled.  

Figure 20 shows how the total land area of Germany is categorized, while Table 5 shows how large the 

maximum potential is, the full-load hours as well as the total potential in the two percent scenario. 
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Figure 20 Categorization of land in the BWE study. Source: BWE (2011) 

 

 

Table 5 Maximum potential, full-load hours and two percent capacity and electricity generation potential. Source: 
BWE (2011) 

 Maximum potential Full-
load 

hours 

2 % scenario 

 
Total 
[GW] 

Area without 
restrictions [GW] 

Capacity 
[GW] 

Electricity 
generation [TWh] 

Total, Germany 1581 722 2071 189 390 

Baden-Württemberg 163 46 1953 23 45 

Bavaria 316 115 1948 41 80 

Berlin 0,3 0 1793 0,3 0,6 

Brandenburg 139 55 1920 13 26 

Bremen 0,2 0,1 2053 0,2 0,3 

Hamburg 0,3 0,1 1936 0,3 0,6 

Hessen 77 24 1965 14 28 

Mecklenburg-
Vorpommern 

139 84 1985 11 23 

Lower Saxony 292 160 2146 26 56 

North Rhine-
Westphalia 

86 45 2011 20 41 

Rhineland-Palatinate 60 25 2037 12 25 

Saarland 2,4 0,6 1933 2,4 4,6 

Saxony 91 47 2074 7,4 15 

Saxony-Anhalt 55 24 2027 10 20 

Schleswig-Holstein 98 62 2605 9 23 

Thuringia 64 34 1977 7,5 15 

 

4.3.3.1.2 Method 

The method of mapping the entire land area in Germany, adding restrictions, assessing wind resources 

and calculating wind power potential will be described briefly in this segment. 
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First, GIS (Geographic Information System) data was used for defining which areas were suitable, 

suitable with limitations and unsuitable for wind power. Then, restrictions were superimposed on these 

areas to show the potential area where wind turbines could be constructed. Wind resources for each area 

were then added. Thereafter, wind turbines were placed on the best wind sites first, taking into 

consideration a proximity restriction (of four times the rotor size of the turbine) between turbines, until 

the entire potential area had been filled.  

Since wind power could be allowed in certain protected areas, investigations were carried out for areas in 

forests and protected areas as well as suitable areas. These areas included various types of forests, 

conservation areas, nature parks, biosphere reserves and flora and fauna habitats. Other areas deemed 

unsuitable were national parks, nature reserves, built-up areas, water sources, glaciers, areas with 

permanent snow and tidal zones.  

The turbines used in the study were first a 3 MW, 100 meter hub height and 100 meter rotor diameter 

turbine. If this would result in full-load hours fewer than 1,600, then a turbine with 150 meter hub height 

and 115 meter rotor diameter was used. If it still did not reach 1,600 full-load hours, then no turbine was 

placed in that particular site. 

For yield calculations, a ten percent reduction was used to account for aerodynamic losses and a three 

percent reduction was used to account for unavailability of the turbine.  

For the proximity restriction (how far from settlements and other such areas a wind turbine has to be 

placed) 1000 meters was used.  

4.3.3.1.3 Discussion 

The study concludes that using two percent of the total land area is “absolutely realistic”. It is good to note 

that the region of Saxony-Anhalt has already fulfilled 51 percent of its two percent-scenario potential, 

which is an indication that this actually is a realistic scenario for some regions. 

The suitable areas (7.9 percent in areas outside forests and protected areas and 12.3 percent when 

including suitable areas in forests) are seen as maximum potential and are only shown for theoretical 

purposes. However, it shows that there is still an enormous potential left, if Germany would need to 

increase its wind power generation drastically.  

Several limiting factors were not included, such as: 

 Spatial development goals of the government (e.g. priority areas for residential development) 

 Objections and reservations of land owners or local residents due to lack of acceptance 

 Profitability considerations in individual cases (e.g. investment costs in relation to wind 

resources)  

 Wildlife protection considerations that require individual case studies 

 Consideration of data not included in the mapping (e.g. civilian and military radar equipment) 

In this sense, the potential is probably higher than what would be realistic, but the two percent scenario 

could still be feasible, since it is only a portion of the entire suitable land area.  

In the next segment, a study by UBA (2013), which is similar to this, will be presented. 

4.3.3.2 Study by the Federal Environment Agency (UBA) 

The study “Potenzial der Windernergie an Land: Studie zur Ermittlung des bundesweiten Flächen- un 

Leistungspotenzials der Windenergienutzung an Land” (trans. Potential of onshore wind energy: a study to 
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determine the nationwide land and capacity potential of onshore wind energy) was commissioned by the 

Federal Environment Agency (UBA), prepared by the Fraunhofer IWES Institute and comes to the 

conclusion that, theoretically, 13.8 percent of the total land territory in Germany would be suitable  for 

wind power development, resulting in a potential capacity of 1,190 GW and an electricity production of 

2,900 TWh per year. These numbers vastly exceeds the installed capacity to date and hints of the 

enormous potential still left in Germany. 

4.3.3.2.1 Results 

The suitable land area differs from region to region, resulting in a higher share of suitable land areas (as 

well as larger total land areas) in the north and south (16.4 percent and 14.1 percent, respectively), while 

the middle part of Germany only has 10.2 percent of suitable land. Please see Table 6 for more 

information. 

Table 6 Potential land area suitable for wind power in the different regions of Germany. Source: UBA (2013) 

 Suitable area 
Potential 

area [km2] 
Share of total 
suitable area 

The North 
Berlin, Brandenburg, Bremen, Hamburg, 

Mecklenburg-Vorpommern, Lower Saxony, 
Saxony-Anhalt, Schleswig-Holstein (= 38.9% of 

total area) 

16.4 % 22,851 46.3 % 

The Middle 
Hessen, North Rhine-Westphalia, Rhineland-

Palatinate, Saxony, Thuringia (= 30.7% of total 
area) 

10.2 % 11,200 22.7 % 

The South 
Baden-Württemberg, Bavaria, Saarland (= 30.4% of 

total area) 
14.1 % 15,310 31.0 % 

Germany, total 13.8 % 49,361 100.0 % 

 

Based on the potential suitable land areas, wind turbines are theoretically placed in the best, unrestricted 

wind sites and the results are as expected: the highest capacity potential lies in the north, then comes the 

south and in last place – the middle. Please look at Table 7 to see how the potential is distributed and 

Table 8 to see how the electricity generation and full-load hours differs between the regions.  
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Table 7 Capacity potential in the different regions of Germany. Source: UBA (2013) 

 
Potential capacity 

[GW] 
Share of total potential 

capacity 

The North 
Berlin, Brandenburg, Bremen, Hamburg, 

Mecklenburg-Vorpommern, Lower Saxony, 
Saxony-Anhalt, Schleswig-Holstein (= 38.9% of 

total area) 

525.86 44.3 % 

The Middle 
Hessen, North Rhine-Westphalia, Rhineland-

Palatinate, Saxony, Thuringia (= 30.7% of total 
area) 

286.67 24.1 % 

The South 
Baden-Württemberg, Bavaria, Saarland (= 30.4% 

of total area) 
375.31 31.6 % 

Germany, total 1,187.84 100.0 % 

 

Table 8 Potential of electricity generation and full-load hours in the different regions of Germany. Source: UBA (2013) 

 
Estimated 
generation 

potential [TWh] 

Share of total 
estimated generation 

potential 

Full-load 
hours 

The North 
Berlin, Brandenburg, Bremen, Hamburg, 

Mecklenburg-Vorpommern, Lower Saxony, 
Saxony-Anhalt, Schleswig-Holstein (= 38.9% 

of total area) 

1,378.46 47.6 % 2,621 

The Middle 
Hessen, North Rhine-Westphalia, Rhineland-

Palatinate, Saxony, Thuringia (= 30.7% of total 
area) 

728.06 25.1 % 2,540 

The South 
Baden-Württemberg, Bavaria, Saarland (= 

30.4% of total area) 
791.27 27.3 % 2,108 

Germany, total 2,897.87 100.0% 2,440 

 

The total, potential suitable land area of 13.8 percent is based on a proximity restriction of 600 meters to 

the nearest settlement (more on restrictions and assumptions below). In order to see how the potential 

land area would change depending on the proximity restriction used, a sensitivity analysis was performed, 

whose results are presented in Table 9 below. It is interesting to see that a 1000 meter restriction would 

reduce the suitable area to 5.6 percent, compared to the 12.3 percent in the BWE study. 
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Table 9 Sensitivity analysis of proximity restrictions. Source: UBA (2013) 

Distance requirement 600 m 800 m 1,000 m 1,200 m 2,000 m 

Suitable area 13.8 % 9.1 % 5.6 % 3.4 % 0.4 % 

Share of estimated potential 100 % 66.3 % 40.9 % 24.8 % 2.8 % 

4.3.3.2.2 Method 

The method used in the study is similar to the one used in the BWE study in that they both use GIS data 

to determine which areas are suitable for wind power. They both take into consideration various types of 

protected land as well as restrictions regarding the proximity of wind turbines to settlements. Then UBA 

uses the same placement technique as BWE, starting with the best sites, using a minimum restriction 

between turbines (UBA uses 456 meters – four times the rotor diameter of the largest turbine used, see 

below) and working their way until no more turbines can be placed in the current area. Both correct for 

aerodynamic losses (10 percent) and unavailability (3 percent).  

The studies differ, however, in some ways. First, the UBA study takes a more detailed approach to 

restrictions; a more detailed categorization of restricted land is used and the proximity restrictions are 

more varied. 

Second, the proximity restrictions take into consideration noise levels and visual “harassment” for various 

types of areas: industrial, residential and vacation home areas, camping sites etc.  

Third, wind sites are categorized into strong wind areas (>7.5 m/s) and weak wind areas (<7.5 m/s). For 

weak wind areas larger turbines (3.2 MW, 140 meter hub height, 114 meter rotor diameter) are required, 

while for strong wind areas, smaller turbines (3.4 MW, 100 meter hub height, 104 meter rotor diameter) 

suffice.  

Fourth, variable-speed turbines were used in order to be put in closer proximity to urban areas, which 

requires a reduction in night-time operation noise levels. This lowers annual income by 5-10 percent, but 

increases the usable land area.  

Fifth, the maximum potential of suitable land in any region is set to 25 percent. 

Sixth, height was included in the mapping, in order to exclude areas of excessive height differentials, i.e. 

slopes. 

4.3.3.2.3 Discussion 

The purpose of the study was to show the technical potential with environmental restrictions applied. An 

assessment of economic potential was not made, which means it might not make economical sense to 

realize this potential.  

Also, the same limiting factors that was not taken into consideration for the BWE study applies to this 

study as well: 

 Spatial development goals of the government (e.g. priority areas for residential development) 

 Objections and reservations of land owners or local residents due to lack of acceptance 

 Profitability considerations in individual cases (e.g. investment costs in relation to wind 

resources)  

 Wildlife protection considerations that require individual case studies 

 Consideration of data not included in the mapping (e.g. civilian and military radar equipment) 
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Conclusions from the study are: the most and best wind sites are in the north, that this is a high 

estimation of the potential, but that there is still suitable land that could be used in order to increase the 

capacity of wind power significantly in Germany and that planning authorities should take this into 

consideration when assigning wind sites. Ultimately, the study concludes, the potential is subject to social 

opinions, political decisions and planning considerations at various levels.  

In summary, the potential in Germany is estimated to be much higher than current installed capacity, 

which is a requisite for continued growth in this market. How much of this potential that will be realized 

in the coming years is the topic of the following segment.  

4.3.4 Development scenarios and estimates 

Several scenarios, prognoses and forecasts have been made in order to predict and recommend possible 

pathways for the future development of wind energy in Germany. On a detailed level, these estimates 

differ, but a consensus predicting continued growth until 2020, from both onshore and offshore 

installations, seems to exist. Some of the mentioned studies are presented below.  

MAKE consulting (2011) has estimated the growth of installed wind energy capacity in Germany until 

2016 to 42 GW based on a forecasting model evaluating the regulatory framework, macro conditions, 

transmission and project pipeline. A similar, but slightly higher, estimate was also made by BTM Consult 

(2011). In their forecast, Germany is expected to grow to 43 GW of installed capacity by 2016, out of 

which 7 GW is expected to be installed offshore.  

In a prognosis based on a survey study, BEE and AEE (2009), in cooperation with BWE, estimated the 

growth of renewable energy sources in Germany until 2020. In this prognosis, onshore wind energy 

capacity is estimated to amount to 45 GW and offshore wind capacity to 10 GW (BWE, 2010; BEE and 

AEE, 2009).  

In a set of target-oriented scenarios, DLR, IWES and IfNE has analyzed the quantified national targets of 

the “Energy Concept” as of 2011 and suggested different development paths at the request of the Federal 

Ministry for the Environment, Nature Conservation and Nuclear Safety (BMU). For scenario ”2011 A”, 

the middle variant of the scenarios in terms of development of the energy demand and the pathway of 

renewable expansion, separate estimates for onshore and offshore wind energy capacities are presented. 

According to this scenario, 39 GW should be installed onshore and 10 GW offshore by 2020 (Nitsch, et 

al., 2012).  

Furthermore, EWEA has estimated the required installed wind energy capacity in the European Union 

and its member countries in 2020 by applying two development scenarios. For Germany, in the 

”baseline” (low) scenario, installed capacity should increase to 49 GW and in the ”high” scenario, it 

should amount to 52 GW. Out of these capacities, 8 (baseline) – 10 (high) GW should be installed 

offshore (Moccia and Arapogianni, 2011).  

The above described scenarios and estimates are illustrated and compared to the targets of the federal 

government and of the states in Figure 21. 
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Figure 21 Possible development paths for installed wind energy capacity in Germany according to targets, scenarios 
and estimates. Sources: BWE (2010), Nitsch, et al., (2012), BTM (2011), Moccia and Arapogianni (2011), Kohler (2011), 

EC (2010). 

 

4.4 Regional maturity 
To show how far the various, federal states have developed, a model based on installed capacity, capacity 

per area, capacity per capita, fulfilled potential and wind power‟s share of gross electricity generation in 

each state was used. The results from the model are shown in Figure 22. 

Figure 22 Regional maturity S-curve - qualitative. Sources: BWE (2013), Foederal erneuerbar (2013), FSO (2013), own 
analysis 

 

The ”Frontrunners”: Saxony-Anhalt, Schleswig-Holstein, Brandenburg and Lower Saxony are all states 

with a high installed capacity and potential fulfillment. The tendency of these, mature, states is that more 

and more of the recent and future growth will come from repowering instead of from greenfield. The 

“Followers” are states where wind power is beginning to take off, but due to the wind conditions not 
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being as good as in the “Frontrunner” states, their advancement has been slower. Lastly, the “Laggards” 

have the least installed capacity and the lowest wind speeds and the most potential left. According to 

interviews with a project developer and Richter (2013), these will grow more and more as the technology 

of wind turbines advances, since they need larger wind turbines in order for wind farms in these states to 

be profitable. 

Please see appendix A for more information on the model and data input. 

4.5 Competition 
The competition in the German onshore development market is considered to be high; on this topic 

there was agreement in all interviews conducted. This chapter will present the ownership structure of the 

market and show its extreme fragmentation, as well as profiles of four “typical” competitors in the 

market. 

4.5.1 Market ownership 

Until the early 1990‟s, individual plants were constructed mainly by idealistic private persons, farmers, 

small cooperatives and limited partnerships, which generated electricity primarily for private or local 

needs. Later on, turbines were added to these first plants, often by local inhabitants who formed operator 

communities to raise private investment capital and who wished to gain independence by producing their 

own electricity. As a consequence of being protected by governmental support programs, these actors 

became strengthened and emerged as the first professionalized operators at the time of the adoption of 

the Electricity Feed-in Act in 1991. These operators could capitalize on their local and regional relations 

and use their expertise in expanding their businesses (Bruns and Ohlhorst, 2011; KPMG, 2009).  

Utilities underestimated the potential of wind energy until the adoption of the EEG in 2000, when stable 

conditions and planning reliability made investments in wind energy attractive (KNI, 2011; Bruns and 

Ohlhorst, 2011). The conventional utilities did, however, not join the wind energy market on a large scale 

at this point and the small-business wind industry therefore continued to grow (Bruns and Ohlhorst, 

2011). At first in 2008, the market share of utilities started to increase (KNI, 2011).  

When a tax privilege, contributing to wind power‟s attractiveness to private persons, was removed in 

2004/2005, long-term institutional investors started to play an increasingly important role in the market. 

These investors found the high planning security of wind energy investments with fixed compensation 

rates over 20 years very appealing (KPMG, 2009). The development described above is depicted in Figure 

23. 

Figure 23 Historical development of investments in wind power. Source: KPMG (2009) 
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4.5.1.1 Ownership structure  

It is difficult to gain an overview of the ownership structure for onshore wind energy installations in 

Germany. An attempt to provide such an overview was, however, made in 2011 by Klaus Novy Institut 

(KNI), in cooperation with the consultancy trend:research, who published a report presenting the 

ownership structure of renewable energy plants in Germany according to installed capacities of the 

respective energy sources.  

KNI divided the owners into the eleven categories (for definitions, see KNI, 2011). In case of divided 

ownership, where the actor owned a share of the plant, KNI allocated that (same) share of the capacity of 

the studied plant to that actor. The results of the study concerning the ownership structure of onshore 

wind power installations can be seen in Figure 24. 

Figure 24 Ownership share of installed wind energy capacity in Germany 20106 compared to ownership share of added 
capacity in 20107. Source: KNI (2011)  

 

From the results, it is evident that the ownership structure is highly fragmented, with private persons 

owning more than half of the installed capacity8. The growth in ownership of private persons comes 

primarily from individual installations or small wind farms of two or three turbines, which also make up a 

substantial part of the installed capacity of private persons. The relatively small investment required in 

community wind farms (Bürgerwindparks) provides an explanation of the especially high ownership share 

of private persons (more about community wind farms below). As can also be made out from the results, 

utilities account for only a small share of the installed base and the proportions among the various utility 

groups are quite evenly distributed (KNI, 2011).  

Comparing the installed base with the added capacity in 2010, it can be concluded that private persons 

and project developers account for a lower share of the added capacity. At the same time, the shares of 

the different categories of utilities and funds/banks are larger than their respective shares of the installed 

base. In this way, a trend towards decreasing shares for fragmented categories and increasing shares for 

less fragmented categories could possibly be made out.   

                                                      
6 Total cumulative capacity was 27,214 MW.   
7 Total added capacity was 1,443 MW.  
8 Private persons include 1.8 percent farmers.  
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In 2013, the magazine Energie & Management had identified a lack of information concerning who were 

the largest wind farm operators in Germany. Therefore, they sent out a survey to German operators in 

order to create an overview of their respective portfolios. According to the results of the survey, the ten 

companies with the largest shares account for only approximately 3.9 GW, i.e. 12 percent of the total 

market (Köpke, 2013). As a comparison, the ten largest operators in the UK and Spain account for more 

than 60 percent and around 80 percent of the installed capacities, respectively (Mühlenbach and Dale, 

2010). The market share distribution between the ten largest operators can be found in Figure 25. 

Figure 25 Market share of top 10 operators in 20129. Source: Köpke (2013), Mühlenbach and Dale (2010), KGAL (2013), 
Allianz (2013), DIF (2013) 

 

Furthermore, it was found that the 28 largest operators account for only approximately 5.8 GW, i.e. 19 

percent of the market, and that only 20 actors control more than 100 MW (Köpke, 2013).  

With the largest three operators accounting for approximately 3.2 percent (Enercon), 1.5 percent (RWE 

Innogy) and 1.3 percent (Enertrag), respectively, none of the actors control any major position in the 

German market. However, utilities are increasing their shares. For example, we can find Stadtwerke 

München (227 MW), HSE (125 MW), Thüga Erneuerbare Energien (110 MW) and RheinEnergie (101 

MW) among the top 20. This was also noted by an analyst at DEWI in e-mail correspondence with the 

authors: 

‖[…] in recent years, an increasing number of municipal and regional suppliers are participating in wind farm projects. In 

some cases they also have joint ventures with established wind farm developers.‖ 

It is also interesting to note, that the largest utility, RWE Innogy, which controlled 471 MW in 2012, had 

not developed the majority of its portfolio itself, but rather gained much of its pipeline of renewables 

(around 400 MW) in Germany via an acquisition of the Dutch company Essent in 2009 (Köpke, 2013).  

4.5.1.2 Community wind farms 

Even though institutional investors are becoming increasingly important actors in the German onshore 

wind energy market, a very large share of the installed base and the majority of new development come 

                                                      
9 Includes capacities installed offshore.  
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from private persons. As many of the private persons are organized in “community wind farms” 

(Bürgerwindparks), understanding the concept of this ownership model is important in order to interpret 

the ownership structure of the installed capacity (Enzensberger, et al., 2003).  

Community wind farms are, in essence, the results of groups of locals joining forces to handle the upfront 

investments required in wind farms projects. These wind farms are described as “joint ventures by 

citizens for citizens” that allows local individuals to voice their concerns and puts management “in the 

hands of local shareholders” (in contrast to the hands of “out-of-town power firms”). Furthermore, they 

are framed as “democratic” opportunities to “help communities reach their local climate protection 

targets” and to “promote municipal independence in energy supply”. Even though the structure of these 

wind farms can vary greatly, they all have direct financial and organizational input from local citizens. This 

local ingredient, with involvement from local developers, local construction firms, local banks, etc., 

together with the fact that at least 70 percent of the trade tax revenue from the wind farm is paid to the 

local municipality (see further in the section about social acceptance), contributes to the attractiveness of 

the concept (Hentschel, 2012).  

Enzensberger, et al., (2003) argues that the central objective for local participation is to make citizens part 

of the project. Direct financial participation and early information, highlighting the benefits of the 

projects, can help avoid local resistance and create long-term support for the project. In addition to 

improving public acceptance, financial participation of citizens brings a number of advantages. The 

participants represent an additional source of equity, which, as citizens normally have lower expectations 

on returns, can prove crucial in realization of ecologically attractive projects of too low profitability for 

commercial investors. Also, people who have a direct interest in a project and live close to the site would 

be able to quickly detect and communicate any unusual events that could affect the operation of the plant. 

Furthermore, local participation can have a political leverage effect in dealing with local and regional 

authorities.  

Two of the most important ownership forms used in community wind farms are the cooperative form 

and, especially, the limited partnership (Hentschel, 2012).  

Between 2005 and 2011, 506 new energy cooperatives were founded in Germany (167 cooperatives were 

founded in 2011 alone) and 91 percent of their members were private persons. There are no minimum 

legal requirements regarding the amount of equity a cooperative must have and each cooperative is free to 

specify the amount and number of shares a single member can purchase. As the minimum share per 

member is reported to be below 500 euro in more than two thirds of the cooperatives and as the average 

financial contribution of each member is approximately 3,200 euro (DGRV, 2012), it could be argued that 

the financial barrier to entry is low enough to facilitate widespread investments among private persons. In 

cooperatives, members only have one vote in the annual meeting, regardless of how many shares they 

hold, which makes the form particularly “democratic” (Hentschel, 2012). The majority of energy 

cooperatives are, however, formed in order to facilitate investment in solar energy installations and, due 

to the complexity of wind energy projects, only a small number of wind farms are formed with this legal 

entity (DGRV, 2012).  

For community-owned wind farms, the limited partnership (GmbH & Co. KG) is instead the most 

common type of legal entity. In such, a general partner handles the management of the limited 

partnership and assumes liability for its business. Private persons invest as shareholders, are only liable in 

the amount of their stock and get voting rights based on their number of shares. It is not unusual that 

community wind farms have hundreds of, and sometimes more than 1,000, shareholders (Hentschel, 

2012). There are examples where the minimum share is 4,400 euro in this legal entity (SEAI, 2013).  
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Figure 26 An illustration of a limited partnership “community wind farm”. Source: Enzensberger, et al. (2003) 

 

4.5.2 Competitor profiles 

There are a number of different competitors in the market, both foreign and domestic, vertically 

integrated and niche players, large and small, according to a description by a manager of a developer in 

Germany. In reality, these “traits” are seldom binary, in fact they could often be described as a spectrum, 

where competitors could be placed somewhere in between the extremes. For example, a company might 

be domestic of origin, but have expanded into another country, where they might be more of a niche 

player than in the original market. In order to get a good grasp of what types of competitors that exist in 

the market, we have chosen four profiles of companies competing in wind power project development 

(but may compete in other markets as well). The profiles are: local project developers (LPDs), national 

project developers (NPDs), the “Big 4” and utilities. A short description of the four archetypes is 

provided in Table 10 below:  
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Table 10 Description of competitor archetypes. Source: Industry expert interviews (2013) 

Competitor profiles Description 

Local Project Developers 
(LPDs) 

Players focused on project development on a local level, where they can 
leverage their local contacts and recognition to compete successfully. They 
have only a handful of employees and they focus on a few parts of the value 
chain. 

National Project Developers 
(NPDs) 

Project development is the core competence of NPDs as well, but they are 
larger and cover a wider geographical area than LPDs. They are also niche 
players in the value chain, but the larger ones may have expanded to cover 
more parts. 

“Big 4” 

Enormous utilities that have been in the traditional energy market for a long 
time, having had regional monopolies through grid ownership. New to wind 
power project development, which is not a core competence. They want to 
own and operate the assets (often 100 percent) and cover a large part of the 
value chain. 

Utilities 

Regional or municipal utilities that have been in the traditional energy market, 
but have now entered the wind power development market as well. Similar to 
the “Big 4”, but compete on a smaller scale and more locally, but without the 
focus and experience of LPDs or NPDs. 

 

To compete successfully in the wind power project development market there are many areas in which a 

player must be competent. Based on our industry expert and competitor interviews as well as from the 

literature (including Jobert et al., 2007; Bruns and Ohlhorst, 2011 and IEA, 2011), we have chosen five 

important areas in which the competitors have been rated and weighted them according to their 

importance:  

 installed base (30 %) 

 localness (30 %) 

 financial strength (15 %) 

 strategic priority of wind power development (15 %) 

 brand (10 %) 

The installed base refers to the number and size of past projects, i.e. a measure of how much experience a 

competitor has accrued, which, in addition to the value for its reputation, brand and contacts would serve 

as a proxy of their development know-how. The LPDs and NPDs have both generally been in the market 

a long time and have built up a lot of experience in wind power project development, and the NPDs have 

an edge, since they have done more and larger projects.  

Localness is a mix of local contacts (in the community, with scouts assisting in finding and getting land 

leases, with the authorities etc.), local recognition and credibility. There was a broad consensus in all our 

industry expert and developer interviews of the significant importance of being local, i.e. having several 

different types of local contacts and being locally recognized as a credible developer. In this area, LPDs 

and NPDs score high, since they have worked on many projects at the local level, generally started their 

business in the area and have had the time to build their local network. Utilities could also be considered 

strong in this area, since they already have good local connections (mainly with local authorities) through 

their other business areas. 
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Financial strength is a measure of the strength of the competitors‟ business models and how stable their 

finances are. For some parts of the value chain in wind power project development, capital expenditures 

(CAPEX) is relatively low, but on the whole, a wind power project requires huge upfront CAPEX, in 

particular for the turbine, which often accounts for three quarters of the total costs (IRENA, 2012). Since 

competition in the market is high, which is a supported by all industry interviews and the competitor 

study, not all projects started or attempted will succeed and give a return on investment, which is why 

financial strength and stability is an important area for project developers. The “Big 4” are naturally the 

strongest competitors in this area and the utilities come in second, since the other parts of their 

businesses can support the unpredictability in wind power development.  

The strategic priority of wind power development is a measure of how high of a priority wind power is 

for the company‟s overall strategy. If wind power development is only a small fraction of the entire 

business (cost and revenue as well as employee-wise), then the strategic priority cannot be considered very 

high. This is generally true for larger companies and those with business areas other than wind power 

development, i.e. the “Big 4” and utilities. However, it should be noted that a lot of competitors 

belonging to these competitor profiles have begun making wind power more and more of a priority. 

EnBW will allocate 50 percent – EUR 3.5 billion – of its total investments in the coming years in 

expanding wind power (EnBW, 2013) and Vattenfall has allocated SEK 19 billion (approximately EUR 

2.2 billion), which is 54 percent of its investments in growth, in onshore and offshore wind power 

(Vattenfall, 2013). However, since LDPs and NPDs have wind power as their main business, they have 

scored higher still in this area. 

The final area is “brand”, which is a measure of how well-known and appreciated the brand of the 

competitor profile is. Since local awareness and credibility is already accounted for in the localness area, 

this area is about the brand (connected to wind power) on a national level, which is why LPDs have 

scored the lowest.  

In Figure 27 below you can see the scores of each competitor profile in all five areas, the overall rating 

and their strengths and weaknesses.  



58 
 

Figure 27 Competitor profile rating, strengths and weaknesses. Sources: Industry expert interviews, own analysis 

 

4.6 Barriers and challenges 
Despite the initiation of the “Bund-Länder-Initiative Windenergie‖ (BLWE) in 2011, in which the state 

governments of Germany aim to identify and remove barriers to wind power permission, harmonize the 

varying standards and ensure the continuous onshore development, several barriers to wind power 

development exist (Geissler, et al., 2013; GWEC, 2013; BMU, 2013). According to del Rio and Tarancon 

(2012), removal of such barriers encourage capacity additions, as wind power capacity additions are 

negatively related to administrative barriers.  

In the following section, the barriers and challenges related to having access to capital, access to suitable 

sites, access to information, access to community buy-in and access to grid connection are briefly 

described. A summary of the barriers concludes the section, together with a presentation of how “being 

local” can provide advantages in overcoming some of the barriers.  

4.6.1 Access to capital  

In order to develop wind farms, funding is needed to cover costs of land leases, project management, 

procurement and construction, etc. Financing is provided in the forms of equity, from investors, and 

debt. Debt might be provided to the investors by corporate financing or to a company especially formed 

for the development project by “project financing” (Richter, 2012b). The two main ways of financing 

wind farms, project financing and “balance sheet financing” are described below (Morthorst, et al., 2007).  

Project financing is basically a project loan, for which the only security is the project itself and where no 

guarantee is given that the loan will be repaid. Typically, a project finance loan covers 70-75 percent of 

the project value and the deal is normally arranged through a separate legal entity, a “special purpose 

vehicle company”. The rest of the capital, 25-30 percent, must be provided as equity. Due to the 

predictable nature of cash flows from wind farms, this method of financing is highly suitable for wind 

power development and is reported to be used for the vast majority of commercial wind farms in the 

world (Morthorst, et al., 2007). Development banks are important providers of project financing for wind 

power development as they are not required to pay dividends to private stakeholders and therefore have 

the ability to take more risk compared to commercial banks (GWEC, 2012).  

Balance sheet financing is instead arranged based on the owner‟s equity. In this form of financing, the 

project‟s assets and liabilities are directly accounted for at the company level. Companies using this form 
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of financing might, however, arrange for a loan to cover a portfolio of (multiple) balance sheet projects at 

a later point in time. As these wind farms are often operational at the time of the arrangement, data is 

available to allow for relatively more accurate projections of generation. In addition, a portfolio will 

typically include projects of different nature and a certain geographical spread, which will reduce several 

risks compared to the risks associated with an individual wind farm. Therefore, this type of funding, 

“portfolio financing”, is easier to raise a loan for than for the individual projects included in the portfolio 

(Morthorst, et al., 2007).  

On a global level, an increasing number of large companies, such as utilities, have become involved in the 

wind energy sector and caused a move towards balance sheet financing of wind energy projects 

(Morthorst, et al., 2007; GWEC, 2012). However, the financial crisis starting in 2008 has caused 

disruptions in the flows of equity and debt investments, also affecting the wind energy sector. Balance 

sheet financing from utilities seems to have reached its limits, making project financing and the support 

from development banks increasingly important. Development banks and agencies have recently been 

reported to be among the top asset finance arrangers for clean energy projects and their role is expected 

to be important for the continued growth of the global wind energy sector (GWEC, 2012).  

In Germany, financial institutions play an important role (Hübner, et al., 2010). Project financing 

conditions for large onshore projects have, however, been difficult, as banks have become increasingly 

risk averse and requirements for equity shares have become stricter (MAKE, 2011). Notwithstanding, the 

national development bank Kreditanstalt für Wiederaufbau (KfW) was the sixth largest contributor of 

development bank financing in the world 2011 in terms of market share (lending 1.89 billion US dollars) 

according to Bloomberg New Energy Finance (GWEC, 2012).  

KfW is owned by the federal government and the federal states and provides loans at reduced interest 

rates for various investments, e.g. in renewables (Ragwitz and Huber, 2005; BMU, 2012a). KfW makes 

investments available through two programs, which have granted over two billion euro in credit volumes 

since their commencement. The “standard” program can provide capital to plants for electricity 

generation from renewable energies, such as wind power, while the “premium” program is applicable to 

large plants for heat generation from renewable energies and other installations. The loan term can be 

five, ten or 20 years and repayment is not required for a period of up to three years (KPMG, 2012).  

In community wind farms, the financial barrier related to minimum equity requirements is lowered 

through the pooling of equity from many private investors on a local level (Enzensberger, et al., 2003).  

4.6.2 Access to suitable sites  

As has previously been described, suitable sites for wind development are limited in Germany and access 

to sites is therefore a major barrier to wind power development (GWEC report, 2012; BEE, 2009). 

Factors contributing to this scarcity include the enlarged distance requirements and height restrictions, 

where the latter are considered especially problematic for repowering of existing installations (MAKE, 

2011; KPMG, 2009). According to a potential study by BWE (2011), the share of restricted land in 

Germany is 77.3 percent of the total land area and 57.3 percent of the existing wind turbines in 2011 were 

built in sites that were later categorized as restricted (due to increased distance requirements). 

However, according to the ‟dena Grid Study II‟ (2010), existing obstacles related to height and distance 

regulations can be eliminated in the medium term. This is also the aim of a program initiated by the 

German government (Fischer, et al., 2011). The “Bund-Länder-Initiative Windenergie‖ (BLWE) includes 

efforts to facilitate repowering and to remove barriers caused by distance requirements (BMU, 2013). 

According to an analyst at DEWI GbmH (2013), in e-mail correspondence with the authors, the number 

of designated areas for wind power development is already increasing:  
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‖A lot of federal states have proclaimed ambitious goals for wind energy use. That is why in several regions the number of 

’designated areas for wind energy use’ is increasing.‖  

4.6.3 Access to information  

Even though the permission process is structured in the same way throughout Germany, the local 

differences related to the varying character of organizational responsibilities, distribution of planning 

regions, requirements (related to restricted areas, minimum distances, maximum heights, wildlife, etc.), 

periods between amendments of the different regional plans, etc., creates a barrier for developers to gain 

an accurate overview at any given point in time (Geissler, et al., 2013; Sachsen (2013), Niedersachsen 

(2013), South Baltic Program, 2012).  

4.6.4 Access to community buy-in  

Low social acceptance is considered an important challenge for wind energy development (Jobert et al., 

2007). Resistance against land use for wind energy development is often explained by referring to the 

NIMBY10 (“Not-in-my-backyard”) phenomenon, i.e. in terms of opposing motives of local citizens (see 

e.g. The Economist, 2013 and Fröhlingsdorf, 2011), but many scholars are pointing to other factors to 

explain public resistance. Such factors concern how wind farms are developed and how people make 

sense of the impact of wind farms upon the places in which they live (Lago, et al., 2007; Jobert et al., 

2007). This includes the visual impact of wind turbines, how well informed the local residents are about 

wind energy, what the chosen site was previously used for, quality of communication with the public and 

public participation in the planning process (Jobert et al., 2007). The latter might include the extent to 

which the community is allowed to weigh in on alternative wind power plant and turbine locations 

(Wiser, et al., 2011).  

NIMBY-logic would explain local opposition as an attempt to maximize individual utility. The residents 

would welcome all turbines not built in their vicinity, but minimize the personally perceived impact by 

otherwise blocking their development (Wolsink, 2000). It is, however, also suggested that local opposition 

could be based on negative reactions to the actors trying to build the turbines and not to the wind 

turbines themselves (Lago, et al., 2007).  

EWEA (2007) propose that a better understanding of the complexity and multidimensionality of social 

acceptance of wind energy is achieved by considering three types of factors. The factors are related to the 

technical characteristics of the technology (physical and environmental characteristics of the site and 

technical attributes that affect how the public perceives wind farms), the individual and collective profile 

of the community hosting such technology (such as knowledge, general attitudes or familiarity, which 

might shape views of wind farms) and the interaction between technology and society (such as planning 

characteristics or level of engagement) (Lago, et al., 2007).  

Public attitudes towards wind energy development can be improved by local ownership and other 

benefit-sharing mechanisms (Wiser, et al., 2011; Hübner, et al., 2010). A notion of financial benefit can, 

however, not only be achieved through ownership of the wind farm, but also through ownership of the 

rented territory (Jobert et al., 2007).   

In Germany, acceptance of wind energy is considered to be high, as opinion polls continuously have 

shown large support for wind power and because nature protection organizations evaluate wind energy 

positively (Hübner, et al., 2010). In a study of the countries of the EU25 from 2006, the public acceptance 

of wind energy (share of the inhabitants in favour of wind energy) in Germany was slightly above average 

                                                      
10 Land use affected by the NIMBY phenomenon could be defined as a “socially desirable land use that broadly 
distributes benefits yet is difficult or impossible to implement because of local opposition” (Richman and Boerner, 
2006). 
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in the EU25 (EC, 2006). According to the yearly recurring studies performed by Agentur für Erneuerbare 

Energie (AEE), the average level of acceptance of wind farms in the vicinity of the neighbourhood in 

Germany was 61 percent in 2012, an increase from 56 percent in 2010 (AEE, 2013b). This development 

is illustrated and compared to the acceptance of other energy sources in Figure 28. 

Figure 28 Acceptance of energy plants in the vicinity of the neighbourhood (national average). Source: AEE (2013) 

 

In the same studies, it was found that the level of acceptance had increased in all states from 2010, but 

that it had decreased in six states between 2011 and 2012 (AEE, 2013; AEE, 2012). The level of 

acceptance in the different states is depicted in Figure 29. 

Figure 29 Acceptance of wind energy in the vicinity of the neighbourhood in the federal states (2012). Source: AEE 
(2013) 
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Protests against wind energy projects occur occasionally in Germany, but can cause severe delays or 

hinder the development process (EWEA, 2010). The main reasons for such protests relate to site choice 

or perceived fairness of the planning process (Hübner, et al., 2010). Local communities reject the social 

costs (e.g. diminishing property values, reduced amenity value of landscapes, etc.) caused by the 

prospective placement of new facilities (IASS, 2013).  

Factors that are stated to improve social acceptance in Germany include allowing local ownership, early 

involvement of citizens, transparency and information (e.g. through continuous local press releases) and 

informing local politicians (Velser, 2013; Musall and Kuik, 2011). Another important factor, considered 

important for improving acceptance for wind power development among local decision makers and 

citizens in Germany, is the allocation of trade tax revenue for onshore wind power installations. Since 

2009, 70 percent of the trade tax revenue is transferred to the municipality where the wind farm is located 

and 30 percent is transferred to the municipality where the operator is registered (Hentschel, 2012; 

Hübner, et al., 2010; Huber and Horbaty, 2013; Hinrichs-Rahlwes and Pieprzyk, 2009). According to an 

estimation by the German Renewable Energy Federation (BEE), as much as 316 million euro in trade tax 

revenue will come from wind power in 2020 (Hentschel, 2012).  

4.6.5 Access to grid connection   

A great challenge for the continued development of wind power in Germany is the need for rapid 

expansion and modernization of the grid11 (GWEC, 2013; GWEC, 2012).   

Grid expansion is considered to be the most important prerequisite for the continued development of 

renewable energy in Germany (BMWi, 2012). The major driver of the need for this expansion is the fact, 

that the majority of installed wind power capacity is located in the northern regions of the country, while 

the wind-derived electricity must be transmitted to the western and southern regions of the country, 

where several industrial demand centres are located (BMWi, 2012; Bundesnetzagentur, 2013a). The grid 

expansion has, however, been proceeding slowly and been called “the Achilles heel of the German energy 

transition” (Student, 2013). Already at the time of the study “Windbarriers”, by EWEA in 2010, 17 

percent of the studied projects were put “on hold” due to insufficient grid capacity and it was found that 

Germany had the second longest grid connection lead-time in the EU.  

In 2005, the German Energy Agency (dena) stated that, in order to cope with the changes associated with 

reaching a target of 20 percent energy generation from renewable sources, the German grid would require 

an extension of 850 km by 2015. When the Power Grid Expansion Act (EnLAG) was adopted, the 

required new lines were included as priority projects (dena, 2010). Currently, dena estimates the need to 

approximately 3,600-4,500 km of upgraded or new extra-high voltage lines by 2020, based on the 

assumption that the installed wind power capacity will have increased to 51 GW by that time (BMWi, 

2012; dena, 2010; BMWi, 2011; Bundesnetzagentur, 2013a). The Act currently specifies priority line 

construction projects totalling 1,855 km, of which only 268 km had been realized by the first quarter of 

2013 (Bundesnetzagentur, 2013b; BMWi, 2012). Of 214 km finalized during 2011, less than 100 km had, 

furthermore, actually been taken into service (Bundesnetzagentur, 2012). The priority projects and their 

progress are illustrated in Figure 30. 

                                                      
11 The German power grid is divided into transmission grids of extra-high voltage (220 or 380 kV) and distribution 
grids of high voltage (60-110 kV), medium voltage (6-30 kV) and low voltage (230-400 V). There are approximately 
35,000 km of extra-high voltage lines and 1,680,000 km of low, medium and high voltage lines (BMWi, 2012). 
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Figure 30 Priority line construction projects and their progress until the first quarter of 201312. Source: 
Bundesnetzagentur (2013b) 

 

In 2011, in order to speed up procedures and ensure early public involvement in grid planning, thereby 

raising acceptance of new transmission lines, the Energy Industry Act (Energiewirtschaftsgesetz, EnWG) was 

amended and the Grid Expansion Acceleration Act (Netzausbaubeschleunigungsgesetz, NABEG) entered into 

force. While the amended EnWG guarantees transparency and public involvement, the new NABEG 

places overall responsibility for a uniform nationwide planning and authorization procedure with the 

Federal Network Agency. Earlier, the individual state authorities had been responsible for planning and 

authorization of extra-high voltage lines, which had caused delays in projects affecting more than one 

state. It is expected that these measures will reduce the planning and authorization time required from ten 

to around four years (BMWi, 2012; BMU, 2012a).  

Battaglini, et al. (2012) argues that the primary barriers to the needed level of grid expansion are not only 

the lack of appropriate regulatory frameworks, but also the lack of public acceptance, especially for new 

overhead lines. Increased transparency and improved communication, whereby local residents receive 

information at an early stage of planning, are considered as key measures to gain public acceptance 

(Battaglini, et al., 2012; BMWi, 2012).   

The responsibility for grid expansion lies with the grid operators, who charge a grid utilization fee from 

the electricity consumers in order to cover their costs for grid operation and expansion. The fee is based 

on the amount of electricity taken from the grid and the load profile of the consumer. The amount of 

                                                      
12 Explanation of the colors used: red – in planning phase/not in approval process, yellow – in regional planning 
process, blue – before or in plan approval process, orange – permitted or under construction, green – implemented.  
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revenue that grid operators can generate from the grid utilization fee is limited by revenue caps for the 

individual operators, set on basis of an efficiency benchmarking system (BMWi, 2012).  

Increased penetration levels of electricity from intermittent renewable energy sources, such as wind 

power, also require a modernization of the grids. The distributed generation from such energy sources 

necessitates a grid designed to handle bidirectional traffic and requires measures for temperature 

monitoring, load flow management and other smart grid options (GWEC, 2013; BMWi, 2012; BMU, 

2012a). Deutsche Bank Research (2011) views the adoption of the NABEG as an important step in the 

right direction, but stresses the importance of other measures in order to ensure that policy objectives will 

be achieved. Such measures include a large-scale expansion of the European power grid as well as an 

increased “intelligence” of the local distribution grids.  

In one of our interviews, a BMWi-official (2013) stated that there might be reason to be concerned about 

the grid situation, but that no severe problems are likely to occur before 2020: 

―Grid issues will become problematic in 2020, but there will be no bottlenecks for wind power before.‖  

4.6.6 Summary of barriers and the advantage of “being local” 

In this section, it has been described how a project developer could encounter a variety of barriers and 

challenges throughout the development process. For example, low awareness of local conditions can 

cause problems in identifying and evaluating prospective sites. In a similar way, a lack of knowledge about 

local and regional processes for spatial planning might cause problems with finding a site that is, or is 

likely to be, included in the regional plan. To lease land might furthermore prove difficult in case the 

developer lacks access to the necessary amounts of capital, and therefore risks becoming overbid by 

competitors in the negotiation process. During construction, grid access must also be provided in order 

to connect the turbines to the distribution or the transmission grid, which can delay a project considerably 

and become very problematic in the near future, unless grid expansion and modernization progress 

rapidly. On top of these challenges, protests from the community could also stall or stop projects entirely 

at several stages of the development process.  

Even though financial and grid issues affect all developers in Germany, it could be argued, that “being 

local” offers some advantages in coping with some of the challenges. A developer who is local can focus 

its efforts on gaining information about a limited number of localities, regarding site availability, planning 

regimes, local authorities, etc., and build relations with local citizens and politicians, in order to increase 

the probability of becoming aware when new opportunities emerge. In comparison with national (or 

international) developers, a local developer can easier get community buy-in, as public acceptance is often 

higher for locally recognized firms, according to an interview with a project developer at a wind power 

developer in Germany (2013).  

4.7 Repowering 
Repowering, in short, is the process of decommissioning old wind turbines and replacing them with new, 

modern, and more efficient, ones. The purpose is generally to replace old and inefficient wind turbines, 

often with significant downtime and maintenance costs, with new turbines with a higher capacity and 

efficiency in order to get more electricity from the same wind site. For example, a typical turbine built in 

1995 had an average capacity of only 0.5 MW, whereas in 2012, the average turbine capacity was almost 

five times higher, at 2.4 MW (Deutsche WindGuard, 2013). Figure 31 shows an example of a repowering 

project and the effect it would have on the remuneration from the feed-in-tariff system. The rule of 

thumb in the industry is: double the capacity, triple the power generation with half as many turbines 

(Goyal, 2010; BEE, 2009).  
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Figure 31 Example of a repowering project and the effect on the feed-in-tariff remuneration. Source: DEWI (2013) 

Example: Repowering in 
2013 

Old WT (1998) New WT (2013) 

Number of WTs 10 6 

Rated power per WT 600 kW 3.05 MW 

Total capacity 6 MW 18.3 MW 

Hub height 50 m 99 m 

Total height 71.5 m 150 m 

 CASE A (Site with 125 % of EEG reference yield) 

Electricity production 13.82 Million kWh/a 65.00 Million kWh/a 

Feed-In Tariff 6.2 ct/kWh 9.76 ct/kWh 

Revenue per year 856,840 € 6,343,990 € 

 CASE B (site with 100 % of EEG reference yield) 

Electricity production 11.05 Million kWh/a 52.00 Million kWh/a 

Feed-In Tariff 9.1 ct/kWh 9.76 ct/kWh 

Revenue per year 1,005,550 € 5,075,192 € 

 

Repowering can be done in a multitude of ways and each project requires its own detailed analysis and 

planning. However, it is possible to categorize the different ways of repowering and according to 

Hulshorst (2008), citing research by Grontmij, there are five general alternatives that can be used in 

repowering: 

1. 1-to-1 up-scaling of solitary wind turbines; 

2. 2-to-1 replacement, replacement of two smaller wind turbines by one large wind turbine; 

3. Clustering of solitary wind turbines into farms; e.g. replacement of 20 solitary wind turbines by 

clustering 6-10 wind turbines at one location; 

4. 1-to-1 replacement of wind turbines with similar rates but with newer machines; 

5. 1-to-1 up-scaling of wind farms. 

Figure 32 Illustrative representation of repowering in clusters. Source: BWE (2010) 

 

4.7.1 Literature on repowering 

There are quite a few German publications on the topic of repowering; some take a high-level approach 

of describing the framework of repowering (see BWE, 2010; DStGB, 2012), others have collected data on 

specific repowering projects (see for example Deutsche Windguard, 2009). KPMG (2009) and DStGB 

(2012) have published reports including thoughts on the potential, while most discuss the challenges of 

repowering (see for example Repowering InfoBörse, 2012; BWE, 2010; DStGB, 2012; Bahrenberg, 2012).  
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Academic research in English has been more modest. Del Rio et al. (2011) have done a qualitative analysis 

of different options of policy and design elements for repowering wind farms. They conclude that while 

all instruments and design option to support repowering of onshore wind farms have their own 

advantages and drawbacks, “feed-in tariffs and investment subsidies seem to be particularly appropriate instruments‖.  

Goyal (2010) has examined the potential of repowering in India, but has analyzed repowering data from 

Germany and shows that a potential repowering factor (new capacity divided by old capacity) would be 

2.84, which is a substantial increase in capacity through repowering. Another value for repowering factors 

can be found in a study by Deutsche WindGuard (2009), where repowering project data from 16 projects 

in Schleswig-Holstein, two in Lower Saxony and one in Bremen, gave an average repowering factor of 4.0 

and a median of 3.3. 

The rest of this chapter on repowering will be divided into different parts, starting with drivers, 

continuing with a segment on the size, growth and potential of repowering efforts and a section on 

challenges before concluding with a discussion on the status and future of repowering. 

4.7.2 Drivers 

The drivers for repowering could be divided into two categories: drivers shared with greenfield projects 

and drivers specific to repowering. In the first group we place the drivers already mentioned, such as the 

high federal and regional goals regarding renewable energy sources in general and wind power in 

particular (see chapter 4.1.2 for more details), which are in turn driven by changing attitudes to traditional 

energy sources. In the second group, examples of drivers specific to repowering, some of which are also 

arguments for repowering over greenfield, are the following: higher capacity and production efficiency at 

better wind sites, lower investment costs, second-hand turbine market, O&M costs, lower risks and 

repowering bonus (adapted from del Rio et al., 2011). 

Higher capacity and production efficiency at better wind sites refers to the fact that most of the old turbines were 

built in areas with the best wind resources, which means replacing them would give the opportunity of 

putting wind turbines in the best spots and drastically increase the revenue made from the site, since 

modern turbines can generate much more electricity than older ones. Please see Table 4 for a comparison 

between old and modern wind turbines. In terms of potential revenue, such a project is more attractive 

than a greenfield project at a site with worse wind resources.  

Repowering projects can also be driven by the possibility of it having lower investment costs than greenfield 

projects. Wiser (2007) suggests that repowered projects in the past are ~$150-200/kW cheaper than new 

greenfield projects and Goyal (2010) show that repowering project costs can be recovered in five years.  

Second-hand turbine market is another driver for repowering, since interest for old turbines with a remaining 

service life of several years is growing across the world, in particular in developing countries, where a 

second-hand turbine is more affordable than a new one (Hulshorst, 2008). 

O&M costs for old turbines increase as they get older and their performance worsens; after 10 years of 

operation they increase by 25 percent according to Filgueira et al. (2009). Higher O&M costs increase the 

attractiveness for repowering and since O&M costs in Germany are relatively high, at 25 percent of the 

total levelized cost of electricity (LCOE) (IRENA, 2012), an increase of 25 percent is troublesome. 

Risks for a repowering project may be reduced compared to a greenfield project, since the wind site might 

already be available, the evacuating infrastructure is already built and uncertainty of the site‟s wind 

resources is reduced, since data should be available due to there having been a wind turbine in the area 

for a long time already.  
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In the EEG from 2009 and onwards, there is a repowering bonus to be had (see chapter 4.1), and while this 

bonus is argued to be unnecessary (BMWi-official, 2013), since there is ample incentive to repower even 

without the bonus, it is at the same time a tangible driver for repowering.  

These are a few examples of drivers for repowering and in the next segment, the size and past growth as 

well as current and future potential of repowering will be presented.  

4.7.3 Size, growth and potential 

At the end of 2012, there were 22,962 onshore wind turbines in Germany (Deutsche WindGuard, 2013) 

and out of these, 9,359 are at least 12 years old (DEWI, 2013). The number of turbines that has been 

decommissioned in repowering projects so far (in 2011) is 935 and the total net capacity added through 

repowering at the end of 2011 was 771.25 MW (Repowering InfoBörse, 2013). DEWI (2013) estimates 

the total gross capacity added through repowering to be 1,980 MW, while Deutsche WindGuard (2013) 

estimates it to 1,442.51 MW. Since there is no central turbine registry that correctly reports the actual 

values for decommissioned and repowered wind turbines, Deutsche WindGuard (2013) have estimated 

the repowering capacity through statistical data collection. The data published by DEWI GmbH is 

considered to be a reliable source of information on wind power in general and repowering in particular, 

according to our industry expert interviews, and their data is referenced in almost all of the literature on 

these topics (for example: Foederal erneuerbar, 2013; BWE, 2010; BWE, 2011; DStGB, 2012 and 

KPMG, 2009).  

Regional repowering efforts have mostly been concentrated to the front-runner states of Schleswig-

Holstein and Lower Saxony, most likely due to the amount of old turbines from the “pioneering” days 

(DEWI, 2013). In total (at the end of 2011), 587 turbines have been decommissioned for repowering in 

Schleswig-Holstein and 189 in Lower Saxony (Repowering InfoBörse, 2013). In third place comes North 

Rhine-Westphalia with only 37 repowered turbines, which suggests that repowering has not taken off in 

this, or any other region, as of 2011.  

The most recent data on repowering in the regions show that repowering accounts for most wind power 

growth in Schleswig-Holstein, where 102 wind turbines, or more than 80 percent of the new wind 

turbines installed in 2012, were commissioned in repowering projects (DEWI, 2013). Of the total amount 

of new turbines installed, 54 percent were added by direct replacement in repowering projects and 26 

percent claimed the repowering bonus (DEWI, 2013). In the coastal regions of Schleswig-Holstein there 

are height restrictions, limiting total height to 100 meters, and many repowering projects commission 

turbines within this limit in order to operate the turbines without obstruction lightning (lighting placed on 

the turbine in order for airplanes etc. to see the turbine better), in fact, 41.7 percent of the repowering 

capacity in 2012 came from such turbines (DEWI, 2013).  

In Lower Saxony, 110 wind turbines were commissioned in repowering projects in 2012, which is 72 

percent of all new wind turbines installed that year (DEWI, 2013), which makes Lower Saxony the second 

front-runner in repowering. 

In terms of the share of repowering in newly commissioned wind turbines, the federal states of 

Rhineland-Palatinate, North Rhine-Westphalia and Hessen are also worth mentioning. They repowered 

31, 30 and 17, respectively, during 2012 (DEWI, 2013). Figure 33 shows how large share repowering 

accounts for in new capacity additions in the first half of 2012, while Figure 34 shows the number of 

turbines installed in 2012 through greenfield and repowering as well as the number of turbines that 

claimed the repowering bonus.  
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Figure 33 Repowering in first half of 2012. Source: DEWI (2013) 

 

 

Figure 34 Newly commissioned wind turbines in 2012. Source: DEWI (2012) 

 

This segment was an introduction to repowering and presented the recent developments. In the next 

segment the historical developments in repowering will be presented. 

4.7.3.1 History 

Repowering showed great progress and impressive growth in 2012, but it has had a fairly slow start, 

compared to expectations (Erste group, 2009). There are, naturally, many reasons for this and most will 

be discussed in segment 4.7.4 Challenges below.  
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In Figure 35 below, the historical developments of repowering is shown. Repowering seemed to be on its 

way in 2006, but the next couple of years only showed additions of decreasing values and it was not until 

2010 when it really took off.  

Figure 35 Historical developments in repowering 2000-2012. Source: DEWI, 2013 

 

From 2007 to 2012 repowering has had a CAGR of 32.3 percent, which, compared to pure greenfield 

with a CAGR of 6.2 percent, is most impressive. Note that the 2007-2012 CAGR for total onshore 

growth was 6.9 percent, which is very close to the pure greenfield rate due to the fact that additions of 

greenfield are several times as high as those from repowering. Please see Figure 36 for a comparison 

between the new capacity added through repowering (and repowering with the EEG bonus) and 

greenfield.  
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Figure 36 New capacity additions 2000-2012 showing share of repowering each year. Source: DEWI (2013) 

 

Alluded to in the introduction paragraph in this chapter, there exists an enormous amount of old wind 

turbines in Germany, which would mean that there is great potential for repowering. This is the topic of 

the following segment.  

4.7.3.2 Potential 

Since wind power has been growing for a long time in Germany, the amount of old turbines is large and 

grows as more and more turbines are growing old for each passing year. At the end of 2012, there were 

9,359 turbines 12 years old or older.  

According to the EEG from 2012, all turbines commissioned before 2002 will be eligible for repowering 

with the repowering bonus, given that the project satisfies the requirements of the new capacity being 

twice the old, the new number of turbines being less than what is removed and if the new turbines are in 

the same or adjacent district (EEG, 2012). 

In this study, we have developed a model for estimating the theoretical potential of repowering. This 

model, its assumptions and results will be explained in the following segments. 

4.7.3.2.1 Repowering potential model 

The model we have developed is based on the number of turbines installed a certain year and a 

“repowering factor” (RP factor). In order to show the difference in total potential between examining 12-

year old turbines and 15-year old turbines, both have been used in the model. These will henceforth be 

called the “12-year model” and the “15-year model” for a simple way of referencing them. The reasons 

for choosing these boundaries when new turbines are often discounted for a 20-year period, according to 

the financial analyst in the case study, are that they might still be an interesting investment opportunity 

after 12 or 15 years due to the fact that the potential energy yield is higher with a new turbine (DEWI, 

2013) and that a development project in Germany takes a few years to complete (EWEA, 2010).  

The raw potential in 2013 is calculated in the following way (example is for 12-year old turbines):  
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Theoretical RP potential in 2013 = (# turbines built in 2000 and before) * (RP factor) – (capacity already 

repowered) 

The theoretical potential added each year is then calculated in the following way: 

Raw potential added each year = (# turbines built 12 years ago) * (RP factor) 

The aim of the model was calculating the theoretical potential. For simplification purposes, the following 

assumptions were made: 

 For the future potential, expected repowering capacity to be realized has been assumed to be 0 

 Decommissioned turbines that has not been repowered have not been accounted for, which 

means that the potential is lower than shown 

 Technological developments that might prolong the technical lifecycle of turbines is not taken 

into consideration 

 All installed turbines assumed to be possible to repower 

 The repowering factor assumed to be constant 

The results of the model are presented in the following segment. 

4.7.3.2.2 Results 

The results of the repowering potential model are shown in Figure 37. In 2013 there will be 8.1 to 24.9 

GW of repowering potential. In 2020, this potential will have grown to 52.5 to 68.3 GW.  

Figure 37 Future growth of theoretical repowering potential 2013-2020 [GW]. Source: BWE, 2013; authors’ calculations 

 

This potential is distributed among the federal states in correlation to their installed base of old turbines 

and the result is shown in Figure 38. In 2013, using the 12-year model, Lower Saxony has the highest 

potential (6.9 GW), followed by Schleswig-Holstein (4.4 GW) and North Rhine-Westphalia (2.9 GW). In 

2020, Lower Saxony still has the highest potential (17.2 GW), but followed by Brandenburg (10.7 GW) 

and Saxony-Anhalt (8.6 GW), while Schleswig-Holstein has the fourth highest potential (7.9 GW). This is 



72 
 

due to the large number of installed turbines in Brandenburg in 2002-2005, which would pass the 12-year 

boundary during the time period until 2020.  

Figure 38 Repowering potential of federal states [MW]. Source: own analysis 

 2013 2014 2015 2016 2017 2018 2019 2020 

Baden-Württemberg 305 511 594 707 746 924 1,148 1,199 

Bavaria 285 431 537 637 732 963 1,099 1,166 

Berlin 0 0 0 0 0 0 0 6 

Brandenburg 2,183 3,613 5,131 6,189 7,440 8,884 9,539 10,698 

Bremen 37 100 100 134 149 154 176 221 

Hamburg 68 75 81 85 85 85 85 85 

Hessen 720 891 989 1140 1210 1277 1353 1446 

Mecklenburg-
Vorpommern 

1,935 2,242 2,633 2,891 3,110 3,502 3,767 4,063 

Lower Saxony 6,892 9,443 11,137 12,697 13,954 15,027 16,072 17,162 

North Rhine-
Westphalia 

2,868 4,104 5,175 5,831 6,326 6,802 7272 7,612 

Rhineland-Palatinate 1,058 1,459 1,709 1,999 2,301 2,819 3,189 3,429 

Saarland 52 69 100 161 163 163 195 218 

Saxony 1,181 1,515 1,746 1,893 1,997 2,184 2,294 2,416 

Saxony-Anhalt 2,261 3,676 4,634 5,266 6,252 7,216 7,936 8,582 

Schleswig-Holstein 4,417 5,110 5,700 6,174 6,461 6,885 7,365 7,875 

Thuringia 597 834 1,212 1,413 1,425 1,772 1,899 1,943 

 

4.7.3.2.3 Discussion of the results 

The model used for calculating the repowering potential is a very simplified one and the results suggest an 

enormous potential of increasing the installed capacity of approximately 120 percent compared to today, 

which is unrealistic. 

According to the potential study by BWE that was described in segment 4.3.3.1, 57.3 percent of the 

installed wind turbines stood in restricted areas. This is due to the fact that distance restrictions from 

settlements have increased since they were commissioned. “A lot of turbines were installed when the restriction 

was 500 meters, which has now increased to 1000 meters in many areas,‖ informed a project developer in the case 

study. This makes it difficult to determine whether they can be repowered or not. Some of the potential 

calculated with the model will most likely be very difficult to realize due to this. However, even if the 

potential would be lowered by 57.3 percent, the potential in 2013 would still amount to 3.5 and 10.6 GW 

for the 15-year and 12-year models, respectively. 

Also, one of the benefits of repowering is the possibility of “clustering” the wind turbines, which means 

turbines within the distance restriction could be decommissioned and replaced by a cluster of turbines 

outside the restriction nearby, which would classify it as repowered. 

Another factor decreasing the potential given by the model is the fact that the repowering factor might 

not stay constant. This would assume increases in capacity similar to those in the past 20 years, which 

would mean repowering in 2020 would be done with 12-15 MW turbines. Even if it would be 

technologically possible, there remain the questions of regulations, acceptance, wildlife preservation and 

grid issues.  
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Even though the results seem high, one should keep in mind that there exists a lot of old turbines in 

Germany and many of those have already been repowered with repowering factors over four (and the 

model used 2.84), so the conclusion is that the potential is high and most of it is untapped. 

4.7.3.3 Prognosis 

The existing literature on prognoses for repowering is either vague in terms of estimated numbers of 

repowering in the future (BWE, 2010; DStGB, 2012; BEE, 2009) or all reference a study called “Wind 

Energy Study 2008”, which is based on a survey sent to “international companies active in [… the] 

industry” and carried out by DEWI GmbH – Deutsches Windenergie-Institut (DEWI, 2008). The 

prognosis for the German wind energy market is presented in Figure 39 below. 

Figure 39 Prognosis of the sources of future wind power growth in Germany 2008-2030. Source: DEWI, 2008 

 

As with most prognoses and predictions, they often end up incorrect: this prognosis overestimated the 

growth of offshore development, estimating cumulative installations to 3.8 GW in 2012 (280 MW had 

been installed as of December 2012) and underestimated the growth of onshore development, estimating 

cumulative installations to 28 GW in 2012 (31 GW had been installed by December 2012). 

That the greenfield growth will slow to a halt in year 2021 is of course highly uncertain and would mean 

that no new wind designated areas in the regional plans would be added. Assuming the estimations of 

BWE (2010) of using 2 percent of the total land territory of Germany for wind power are as realistic as 

suggested, that would open up a lot of areas currently not included in any regional plans.  

Using the data from DEWI (2008), the share of repowering in the past and future can be presented as in 

Figure 40 below. While greenfield has accounted for 94 percent of the total growth until 2012, 65 percent 

of total onshore growth until 2020 will come from repowering. As one manager at a developer said 

regarding this prognosis: ―I don’t agree with the 100 percent [repowering in 2021-2030], but I believe the share of 

repowering from 2013 to 2020 is correct.‖ This view is shared with an analyst at DEWI, stating the following in 

an e-mail sent to the authors: ‖In the next years, it can be expected that wind power will gain in importance in 

Germany, because new sites for (onshore) wind energy will be available (see above), and furthermore, the share of repowering 

and offshore wind energy will increase.‖ 
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Figure 40 Repowering versus greenfield shares of growth – past and prognosis. Source: DEWI (2008) 

 

In summary, the trend towards repowering is believed to be true by industry experts and publications 

referenced in this segment and, given that repowering has shown impressive growth in recent years, this 

would point towards continued growth for repowering in the future. However, developers of repowering 

projects are facing several challenges, which will be treated in the next segment. 

4.7.4 Challenges 

Even though there are strong drivers for repowering and a huge potential, there are significant challenges 

for repowering as well. Many challenges a developer looking to repower in the German market are the 

same as in greenfield development, such as getting all stakeholders to agree, lack of acceptance, 

administrative and regulatory obstacles, noise pollution, visual harassment and radar disturbances. These 

are not specific to repowering, but to wind power development in general. However, there are differences 

that will be presented in the list, describing the challenges, below. 

The mentioned list of challenges is based on and adapted from mainly three sources on the challenges of 

repowering, which all agree on what the challenges are; Deutsche Windguard (2009) has published a study 

of challenges faced in actual repowering projects in the mid-2000s and Repowering Infobörse (2012) as 

well as DStGB (2012) have derived various challenges in repowering based on interviews with municipal 

authorities. 

Getting all stakeholders to agree is a definitive challenge all developers face when developing wind power in 

Germany. The stakeholders involved are, for example: (a number of) land owners, financiers, municipal 

authorities, regional planning authorities, the community, local politicians, permit authorities etc. For a 

repowering project, a developer would, in addition to the ones previously mentioned, have to interact 

with the old turbine owner(s) and the current operator(s), who can, and often do, have diverging opinions 

and interests (Repowering Infobörse, 2012). In addition, since many wind farms have many owners, such 

as groups of farmers and private persons, the sheer number of which can make it more difficult to get to 

a consensual agreement. 
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Lack of acceptance is, naturally, an issue for any developer looking to have wind turbines constructed in an 

area where other people will be affected. Generally, the acceptance is relatively high in Germany, 

compared to other European market, but this feeling might change when a wind turbine is actually 

planned near settlements. In repowering, however, wind turbines have already generally been in place for 

10-20 years and the community‟s acceptance is heavily influenced by how previous projects have been 

handled (Repowering Infobörse, 2012).  

Administrative and regulatory obstacles refers to obstacles in administrative structures and bureaucracy as well 

as differences in local or regional planning laws, regulations and restrictions. The administrative structures 

handling wind power development are not (or at least not well) coordinated centrally (Repowering 

Infobörse, 2012; DStGB, 2012). A local authority might be overruled by an arbitrary decision from a 

higher instance or the directives from above might not always be enforced, leading to divergence in policy 

at the local level. There are also differences in local and regional restrictions regarding, for example, wind 

turbine height and distance from settlements. Two districts in the same federal state might have different 

restrictions, which makes it difficult for a wind power developer not only to keep track, but a height or 

distance restriction might make repowering more difficult or unprofitable, since larger turbines are 

sometimes needed to increase the yield sufficiently. Also, these regulations have been prone to change in 

the past, according to the regulations specialist interviewed in the case study, resulting in difficulties in 

planning for the developers. Since each new planned wind turbine needs a permit and the new turbines 

will definitely be different from the old ones, these obstacles will be faced by every developer in 

repowering. 

Noise pollution is a challenge since the project must adhere to the rules regarding the noise a wind turbine is 

allowed to make and how far it must be located for the noise level to be sufficiently low. A project might 

end up sacrificing profitability by shutting down during certain hours in order to comply with these 

regulations (UBA, 2013). Turbine manufacturers have made efforts to reduce the noise emitted by 

modern turbines, but at the same time the turbines have grown larger in size, so the far-field noise 

emissions (at 1000 meters) are about the same. Modern turbines can, however, adapt its rotational speed 

according to the wind speed, in contrast with old turbines with one or two fixed rotational speeds, so in 

times of low wind speeds, the noise emission can be very low (EWEA, 2012).  

Visual harassment is a challenge that is difficult to tackle for developers, since the wind turbine(s) cannot, 

or at least is very difficult to, be made invisible. New, modern turbines, being larger than older ones, 

could increase the harassment perceived. However, since the number of turbines generally decreases, 

rotational speeds vary and the distance requirements have increased, the end result might be perceived to 

be better than before. In any case, the visual harassment is a challenge that developers will have to 

carefully consider in their efforts to get the stakeholders‟ approval in the planning process. 

Radar disturbances refers to the effect large wind turbines have on military and civilian radar equipment. 

This is something wind power developers have to take into consideration when developing a project, 

since it could be grounds for rejecting a permit application. Therefore, careful planning must be done to 

try to mitigate or avoid these problems.  

Each project will face its particular challenges and all must be dealt with for each particular case, but the 

purpose of this segment was to describe the high-level challenges a developer could face when planning a 

repowering project. 

4.8 Summary 
In this closing chapter, the main conclusions from the market study are presented. 
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 Germany has very ambitious targets for wind power; in 2020, the federal capacity target is 36 

GW and the sum of the regional targets is 69 GW.  

 There is strong political support for the energy transformation – Energiewende – and the 

Renewable Energy Sources Act (EEG). 

 The Feed-in-Tariff (FIT) system offers a high total income at low risk for investments in wind 

power. 

 The FIT will most likely be lowered in the short-term and fundamentally changed in the 

medium-long term. 

 Grid, regional planning, restrictions and acceptance issues may hamper wind power development 

in the future. 

 Past growth has been strong at 15 percent CAGR (2000-2012) and is believed to continue, 

growing by ~10-14 GW until 2020.  

 Repowering is set to grow faster than greenfield, becoming the main driver of onshore growth in 

~3-5 years. 

 Repowering offers an attractive investment opportunity, since better wind sites can be (re-)used, 

but requires more capital and convincing the owners to let go of existing wind farms.  

 Schleswig-Holstein and Lower Saxony are the front-runners of repowering and have already 

repowered 582 and 189 turbines, respectively. 

 Gross repowering potential to increase from 8.1 GW to 52.5 GW until 2020 and only 1.7 GW 

has been repowered as of 2012. 

 The ownership structure is very fragmented, top 10 players account for 12 percent of the market 

and over 50 percent is owned by private persons.  

 Only 20 players have more than 100 MW and the 28th largest actor has only 25 MW.  

 In greenfield development, dedicated project developers are tough competitors with strong local 

recognition, credibility and relevant contacts.  

 „The Big 4‟ (large, multinational utilities) and smaller, local utilities were late into the game and 

struggle to get a position.  
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5 German Wind Power Developer Study 
This chapter will present the results from the wind power developer study conducted as a part of this 

thesis. The questionnaire was sent out in German and can be found in its full length in appendix B. First, 

an explanation of how the responses for a number of questions with selection and ranking were scored in 

order to facilitate the comparison between alternatives is presented.  

For some of the questions, the respondents were asked to select a number of alternatives and rank them 

in order of importance, e.g. select and rank three alternatives from one to three, where one represents the 

most important and three represents the least important alternative. In these questions, a score was 

calculated in order to take the two factors (being selected and the rank) into account, according to 

Equation 1. Each response where the selected alternative was ranked as one was given three points, each 

response ranked as two was given two points and each response ranked as three was given one point. The 

sum of points was then divided by the maximum points achievable, e.g. 36 points for twelve respondents 

and three required alternatives (twelve respondents multiplied by three points), in order to get a 

comparable score between zero and one. For questions where the respondents were asked to rank more 

than three alternatives, the maximum number of points awarded was changed to reflect the number of 

required alternatives, e.g. if five alternatives were required, the maximum number of points was five.  

Equation 1 Example of calculation of score (in the case of ranking three alternatives) 

                      

                                                                                

                                                                              

                                                                         

                                        

In cases where the mean value is presented, it has been calculated according to Equation 2. 

Equation 2 Calculation of mean value (in the case of N respondents) 

                           

                                                 

                                                     

                                                   

                                                      

Multiple selections was allowed in all questions where a ranking was not required, except for in the 

questions regarding the respondent‟s profile.  

In the questions where it is not explicitly stated that a mean value or a score is presented, the share of 

respondents selecting the alternative is presented.  

5.1 Results  
In this section, the results of the survey study are presented. First, a presentation of the respondents‟ 

profiles is given. Second, the results regarding the firms‟ resources and activities used to create certain 

value propositions, to be offered to certain partners and actors, are presented, followed by the results 

concerning sourcing methods. Thereafter, based on a case-by-case analysis of the results of the second 

part, some conceptualizations of sourcing models used by the respondents are derived. After that, results 

concerning challenges and success factors and, finally, specific questions concerning community buy-in 

and repowering are presented.  
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5.1.1 Respondents’ profiles  

The survey was sent out to 109 developers in Germany and 21 responses were received. Nine responses 

were, however, incomplete and had to be disqualified. 12 responses were therefore analyzed and 

presented in this section, i.e. the response rate was eleven percent.  

Out of the respondents, 75 percent were independent project developers and 25 percent were utilities. 58 

percent of the respondents had a regional focus. The experience level among the respondents varied 

between 3 and 45 projects (59-433 MW) developed, while repowering experience ranged from 2 to 4 

projects (6-18 MW) developed.  

5.1.2 Resources, partnerships and value propositions  

How important do you consider these resources for developing wind farms? Please rate from 1 to 

7 (1 = unimportant, 7 = absolutely critical).  

All of the specified resources were ranked as important (mean values between 5.58 and 6.08) by the 

respondents. However, access to capital, negotiating power and credibility were ranked as slightly more 

important (mean values of six or above) than the other resources. None of the respondents ranked any of 

the resources between one and three. The results are illustrated in Figure 41. 

Figure 41 Results (mean values) regarding the importance of certain resources 

 

Please choose the 5 most important actors/partners for your business activities and rank them in 

order of importance (1 = most important, 5 = least important).  

Of the different specified actors and partners, landowners were considered to be by far most important. 

It received a score (0.83) almost double the score of the second most important partner (local politicians 

(0.48)). A second interval of scores can also be identified and distinguished, namely for local politicians, 

local community, permit authorities and regional planning authorities, which all scored between 0.35 and 

0.48. The lowest scores were given to turbine manufacturers, owners of wind farms, early-stage 

developers and others. Noteworthy is the fact, that the single respondent who selected “others”, 

described the partner category as “cooperation partners” and chose to rank it as the most important one. 

None of the respondents selected agents/middlemen. The results are illustrated in Figure 42.  
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Figure 42 Results (scores) regarding important actors/partners 

 
 

For these 5 [actors/partners], please describe what value you offer them and what value they 

offer you.  

The value propositions offered by the respondents and the value they receive in return are presented for 

each of the partner categories in Table 11.  
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Table 11 Results regarding value propositions to partners and value received from partners 

Partner Value received Value offered 

Land owners 

Land area 
Usage rights 

Lease 
Permission 

Lease payment 
Participation 

Openness to proposals  

Early-stage developers Planning Design contract 

Local communities 
Acceptance 
Agreement  

Capital 
(Public) participation 

Local authorities 

Acceptance 
Support 

Agreement  
Cooperation 

Public hearings 
Participation 

Support in land use planning 
process 

Construction/operation 
Compensatory measures 

Profiling 

Regional planning authorities Land designation Cooperation 

Permit authorities 
Approval 

Permission 

Compensatory measures 
Close coordination 

Cooperation  

Turbine manufacturers Delivery  Purchase 

Owners of wind farms  
Consent  

Area 
Participation  

Money 

Others (Cooperation partners)  
Project development 

Sites 
Turn-key wind farms 

Liquidity 
Joint development 
Public participation 

Securing sites 
Public relations 

Work towards communities 
and authorities 

5.1.3 Sourcing methods  

The respondents were asked to specify the methods used in order to find sites, get access to land and get 

included in the regional plan.  

According to the results, 83 percent of the respondents aim to find sites with a high probability of 

becoming included in the regional plan (score: 0.75). The method of asking local contacts in order to find 

the site scored highest of the remaining alternatives (0.44). For this purpose, several of the respondents 

also indicate cooperation with external partners in possession of suitable sites or land leases (0.36) and the 

use of “site-hunters”, who search for suitable sites (0.22), as important methods. Three of the 

respondents chose the alternative “other methods” as the most important method, of which one clarified 

it with the description “to go to municipalities that are currently in the planning process, with/without 

citizens/partners (with a regional/personal connection)”. None of the respondents searched for sites in 

magazine advertisements.  

The results furthermore indicate that all (100 percent) of the respondents lease land from external actors 

and that some of the respondents use land which is in possession of a cooperation partner (33 percent) or 

in their own possession (17 percent). To get the site included in the regional plan, the majority of 

respondents (75 percent) state that they leverage local connections in order to get the plan changed. At 

the same time, one fourth (25 percent) of the respondents consider it not relevant to get the site included 

in the plan. One respondent chose the alternative “point out where no development will likely be done 
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and have the authorities swap these areas with the proposed site” and another respondent stated the use 

of ”objective arguments” as the method of getting the site included in the plan.  

5.1.4 Sourcing models  

When analyzing the results case-by-case, six main sourcing models can be distinguished, even though they 

all show several similarities.  

Most respondents use a sourcing model based on finding sites with high probability of being included in 

the regional plan, leasing land from external landowners and getting the site included in the regional plan 

by leveraging local connections. As almost all of the respondents were using this model, no more insights 

would be drawn from a sourcing model analysis, than can already be made out from the results presented 

in the previous section. However, for the remaining five models, similar cases can be grouped and 

presented as separate sourcing models applied by the respondents.  

Below, these models are illustrated and their main distinctive factors are highlighted. Connections 

between value propositions and partners are indicated with capital letters, e.g. in Figure 43, “Lease (A)” is 

offered to partner “Landowners (A)”. The same applies to which values are received from which partners. 

Only resources that were considered as most important by the respondents are included in the models. 

However, when included, factors within parentheses “( )” indicate that they were not frequently stated or 

considered to be of relatively low importance by the respondents.  

The first sourcing model is common among the respondents. The model‟s nature makes a wide range of 

resources important, but important partners mainly include landowners, local politicians and local 

communities. In this model, sites could be found by asking local contacts or via external partnerships and 

land is leased from external landowners. The developer aims to get the site included in the regional plan 

mainly by leveraging local contacts, in case it is at all necessary to get the site included in the plan. 

Sourcing model 1 is presented in detail in Figure 43.  

.  



82 
 

Figure 43 Illustration of results from case-by-case analysis of survey responses: Sourcing model 1 - “Sourcing as usual” 

Activities:  
 
Find site by asking local contacts or 
by using external partners  
 
Lease land from external landowners  
 
Get regional plan changed by 
leveraging local connections (it 
could also not be relevant to get it 
included)  

 

Value proposition 
 
Lease (A)  
 
Profiling, compensatory 
measures (B) 
 
Citizen participation 
(C) 
 
Cooperation (E)  
 
Cooperation (F) 
 
Participation (G) 
 
Design contract (H) 
 
 
 
 
 
 

 

 

Partners: 
 
Landowners (A) 
 
Local politicians (B)   
 
Local communities 
(C)  
 
Turbine 
manufacturers (D)  
 
(Regional planning 
authorities) (E)  
 
(Permit authorities) (F)  
 
(Wind farm owners) 
(G)  
 
(Early-stage developers) 
(H)  
 

 

Resources: 
 
Access to capital 
 
Contacts in the community  
 
Contacts with local politicians 
 
Contacts at planning authorities 
 
Project development know-how 
 
Negotiation power 
 
Credible company  

   

Value received  
 
Usage rights (A) 
Consent, cooperation (B) 
Consent (C) 
Site designation (E) 
Permission (F) 
Consent, area (G) 
Planning (H) 

 
 

 

 

In the second sourcing model, as in the first model, sites could be found by asking local contacts and land 

is mainly leased from external landowners. The main distinguishing factor of the second sourcing model 

is that the developer approaches the regional planning authorities in order to point out designated areas 

where no development has or will likely be done and proposes other areas for development with the aim 

of having the authorities substitute them. In this way, the site gets included in the regional plan. Note that 

the most important resources and partnerships include contacts at the planning and permit authorities as 

well as with local politicians. Sourcing model 2 is presented in detail in Figure 44. 
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Figure 44 Illustration of results from case-by-case analysis of survey responses: Sourcing model 2 – “Not designated 
site-negotiator” 

Activities:  
 
Find site by asking local contacts 
 
Lease land from external 
landowners (or use own land, or 
lease land from cooperation 
partners)  
 
Get land included in regional plan 
by pointing out areas where no 
development has or will likely be 
done and have the authorities swap 
them with proposed sites 

 Value proposition 
 
Lease (C)  
 
Construction/operation 
(D) 
 
 
 
 
 
 

 

 Partners: 
 
Regional planning 
authorities (A)  
 
Permit authorities  
(B)  
 
Landowners (C)  
 
(Local politicians) 
(D)  
 
(Turbine 
manufacturers) (E)  
 
 
 
 

 

 

Resources: 
 
Access to capital 
 
Contacts with local politicians 
 
Contacts at planning authorities 
 
Credible company  

   

Value received  
 
Lease (C)  

 
 

 

 

The third sourcing model is distinguished mainly by the emphasis on external partners for its activities. 

The developer both identifies the site and gets the land lease from an external partner. Sourcing model 3 

is presented in detail in Figure 45. 
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Figure 45 Illustration of results from case-by-case analysis of survey responses: Sourcing model 3 – “Partner focused” 

Activities:  
 
Find site by using external partners  
 
Lease land from/via external 
partners   
 
Get regional plan changed by 
leveraging local connections  

 

Value proposition 
 
Lease (A) 
 
Compensatory 
measures (B) 
 
Cooperation (C) 
 
Cooperation (D)  
 
Money (E)  
 
 
 

 

 

Partners: 
 
Landowners (A) 
 
Local politicians (B) 
 
Regional planning 
authorities (C) 
 
(Permit authorities) 
(D) 
 
(Wind farm owners) 
(E) 

 

 

Resources: 
 
Access to capital 
 
Contacts in the community  
 
Contacts with local politicians 
 
Contacts at planning authorities  
 
Negotiation power 
 
Credible company  

   

Value received  
 
Site (A) 
Cooperation (B)  
Area designation (C) 
Permission (D) 
Area (E) 

 
 

 

 

In the fourth sourcing model, site identification is outsourced to “site hunters” who find the site and 

might also help negotiate land leases. Despite this outsourced activity, the model requires a wide range of 

resources, as can be seen in Figure 46, where sourcing model 4 is presented in detail.   
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Figure 46 Illustration of results from case-by-case analysis of survey responses: Sourcing model 4 – “Outsourcer” 

Activities:  
 
Find site by using site hunters   
 
Lease land from external landowners 
 
Get regional plan changed by 
leveraging local connections  

 

Value proposition 
 
Lease (A) 
 
Participation (B) 
 
Profiling (C) 
 
Purchase (D)  
 
Participation (E)  
 
Design contract (G) 
 
 
 

 

 

Partners: 
 
Landowners (A) 
 
Local communities 
(B) 
 
Local politicians (C) 
 
(Turbine 
manufacturers) (D)  
 
(Wind farm owners) 
(E)  
 
(Permit authorities) 
(F)  
 
(Early-stage 
developers) (G) 
 

 

 

Resources: 
 
Access to capital 
 
Contacts in the community  
 
Contacts with local politicians 
 
Contacts at planning authorities  
 
Project development know-how  
 
Negotiation power 
 
Credible company  

   

Value received  
 
Concession, usage rights (A) 
Consent, capital (B) 
Consent (C) 
Delivery (D) 
Consent (E) 
Permission (F) 
Planning (G) 

 
 

 

 

In the fifth sourcing model, sites are identified and included in the regional plan in close contact with 

cooperation partners in the municipalities. The developer using this model will follow the statuses of the 

regional planning processes in different planning regions and focus its efforts in the regions where plans 

are being revised. Sourcing model 5 is presented in detail in Figure 47.  
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Figure 47 Illustration of results from case-by-case analysis of survey responses: Sourcing model 5 – “Follow the 
(regional planning) wind” 

Activities:   
 
Find site by approaching 
municipalities currently in the 
planning process 
 
Lease land from external landowners 
or from/via external partners  
 
(Not relevant to get the regional 
plan changed)    

 

Value proposition 
 
Liquidity, joint 
development, public 
participation, securing 
sites, public relations, 
work towards 
communities and 
authorities (A) 
 
Lease payment, 
participation, openness 
to proposals (B)  
 
Public hearings, 
participation, support 
in land use planning 
process (C) 
 
Participation (D) 
 
Compensatory 
measures, close 
cooperation (E)   

Partners: 
 
Cooperation 
partners (A) 
 
Landowners (B) 
 
Local politicians (C) 
 
(Local communities) 
(D) 
 
(Permit authorities) 
(E) 
 
 
 
 
 
 
 
 

 

 

Resources: 
 
Contacts in the community  
 
Contacts with local politicians 
 
Negotiation power 
 
Credible company  

   

Value received  
 
Project development, sites, turn-key 
wind farms (A) 
Sites (B) 
Acceptance, support (C) 
Acceptance (D) 
Permission (E) 
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5.1.5 Challenges and success factors 

The challenges encountered by the respondents are presented for each step in the development process in 

Table 12. 

Table 12 Results (scores) from when the respondents were asked to select and rank the challenges that they encounter 
and consider as the most important 

Find site Lease land 
Inclusion in regional 

plan 
Get permits 

0.97 Availability of 
unused areas is 
limited 
 
0.53 Uncertainties in 
site evaluation 
 
0.36 Information 
about potential sites 
is hard to find 

 
0.14 Evaluation is 
resource demanding 

 
0 Other problems 

0.67 Different 
landowners want 
different things – hard 
to get all onboard  

 
0.61 Competitors offer 
higher payments  

 
0.56 Leases are often 
already signed with 
competitors 

 
0.17 Landowners prefer 
local firms/persons 

 
0 Other problems 
 

0.83 Weak support 
from local community 
and government for the 
project 

 
0.69 No contacts at 
regional planning 
authorities 

 
0.47 No possibility of 
getting to speak with 
authorities 

 
0 Other problems 

0.53 Protests from 
community  

 
0.36 Problems with the 
application or added 
requirements extend the 
process 

 
0.33 Necessary 
studies/assessments are time-
consuming 

 
0.31 Uncertainty regarding 
environmental impact 
assessment  

 
0.25 Permit process is time-
consuming 

 
0.19 Necessary requirements 
in the documents are difficult 
to meet  

 
0.03 Protests from other 
groups 

 
0 Other problems   

 

The success factors specified by the respondents are presented for each step in the development process 

in Table 13.  
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Table 13 Results (scores) from when the respondents were asked to select and rank the success factors that they 
consider as the most important 

Find site Lease land Inclusion in regional plan Get permits 

0.92 Local contacts 
(such as 
landowners, council 
members, citizens 
in the community, 
etc.) 
 
0.53 Quick and 
efficient method of 
evaluating site 
potential (wind 
resources, grid access, 
etc.) 
 
0.33 Partners/service 
providers (e.g. “site 
hunters”) with local 
leverage and 
experience 
 
0.22 Looking where 
no one else is looking 
 
0 Other factors 

0.53 Credible company  
 

0.42 Being the first to 
contact landowners 

 
0.36 Contacts in the 
community (but not 
with landowners)  

 
0.33 Higher land lease 
payments than 
competitors (enabled by 
a lower expected rate of 
return than competitors)  

 
0.33 Offering a share of 
future revenues from 
wind power generation  

 
0.03 Other factors 

 
0 Offering set payments  

 
0 Offering a deal, where 
you pay more money 
upfront, but less later on  

 
0 Offering a deal, where 
you pay less money 
upfront, but more later 
on  

0.56 Strong support from 
local community  

 
0.53 Strong support from 
local government 

 
0.36 Close contacts with 
regional planning authorities  

 
0.31 Proposed site is close to 
areas designated in regional 
plan  

 
0.25 Letting local community 
and authorities be the 
interface towards regional 
planning authorities 

 
0 Other factors  

0.83 Getting all the 
paper work done 
correctly and on time  

 
0.50 Support for the 
project from local 
authorities  

 
0.44 Being responsive to 
permit authorities‟ 
requests 

 
0.22 Support for the 
project from the local 
community  

 
0 Other factors 

5.1.6 Community buy-in, local recognition/brand and repowering 

How important is getting community buy-in for overall success in wind power development 

projects and how important is local recognition/brand in getting community buy-in for wind 

power development projects (1-7, 1 = unimportant, 7 = absolutely critical)? 

The results regarding the importance of getting community buy-in for overall project success and the, 

subsequent, importance of having a credible company in order to get this buy-in from the community, are 

presented in Figure 48. Nine of the respondents regarded community buy-in as very important (as six or 

seven) for overall project success and half of the respondents regarded local recognition/brand as 

important (five or six) in order to get community buy-in.  
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Figure 48 Results regarding the importance of getting community buy-in for overall project success and the 
importance of local recognition/brand in order to get community buy-in 

 

Eight of the respondents indicated that they consider repowering a part of their business model, while 

two indicated that they did not. The rest of the respondents (two) could not disclose this information. In 

the remainder of this section, only results from the eight responders who consider repowering a part of 

their business model are presented.  

How does a repowering project differ from a project where you develop from scratch? 

The respondents consider repowering projects to be of higher profitability and to require more capital 

compared to a project developed from scratch. Responses differ regarding the difficulty of getting 

community buy-in and success rate in securing the projects. Hit-rate is furthermore considered to be the 

same in both types of projects. The results of this question are illustrated in Figure 49. Note that one 

respondent chose to answer only the question concerning “success rate in securing the projects”.  
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Figure 49 Results regarding differences between repowering projects and project developed from scratch 

 

What type of repowering projects do you develop? 

When the respondents were asked about the method used for repowering, the results illustrated in Figure 

50, were received. Most of the respondents repower installations in their own possession, but some of 

them also acquire wind farms in order to repower them. It is noteworthy that one respondent have 

specified the use of call-option deals (purchasing the right to repower an installation at a later point in 

time) as well as offering a plan for repowering of several smaller wind farms to municipalities. It is also 

interesting to note that half of the respondents offer to repower wind farms as a service.  
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Figure 50 Results regarding types of repowering projects performed by the respondents  

 

The respondents were furthermore asked to specify the challenges and success factors in repowering 

projects. The results are presented in Table 14.  
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Table 14 Results (scores) regarding challenges and success factors in repowering development  

Challenges Success factors 

0.63 Difficult to get all current owners onboard  
 

0.63 Finding sites that are suitable for 
repowering  

 
0.46 Owners/operators wants to repower 
themselves  

 
0.17 Hard to gain support from local community   

 
0.13 Low profitability  

 
0 Permit issues  

 
0 Only large projects are profitable  

 
0 Only small projects are profitable  

 
0 Other problems  

1.0 Local contacts (such as landowners, council 
members, citizens in the community, etc.)  

 
0.25 Credible company  

 
0.25 Quick and efficient method of evaluating site 
potential (wind resources, grid access, etc.)  

 
0.17 Having local contacts who can help you 
contact existing owners or operators  

 
0.17 Offering set payments to the current owner of 
the operational asset 

 
0.08 Offering a share of future revenues from wind 
power generation to the current owner of the 
operational asset 

 
0 Involve the local authorities in order to integrate 
the site into the regional plan  

 
0 Offering a deal where you pay more money 
upfront, but less later on to the current owner of 
the operational asset 

 
0 Offering a deal where you pay less money 
upfront, but more later on to the current owner of 
the operational asset 

 
0 Other factors  

5.2 Analysis 
The design of the survey does not allow for any advanced statistical analysis of the results, but it allows 

for drawing certain insights from them (see section 0 on methodology). Some insights are summarized 

and described below.  

It can be concluded that all of the resources were considered as important, but that access to capital, 

negotiation power and credibility might be considered as of slightly higher importance for the overall 

business models of the respondents.  

It is not surprising that landowners are considered as the most important partners, as it is not possible to 

erect any wind turbines without access to land. However, it is interesting to notice the large difference in 

importance between landowners and the other partners, such as local politicians, local community, permit 

and planning authorities. Another interesting result is that agents/middlemen does not seem to be 

considered important at all among the respondents.  

The results regarding value propositions do not contribute with many surprises. Landowners are offered 

lease payment in return for usage rights and acceptance from local communities and local politicians is 

gained through opening up for participation. Interesting to note, however, is that it occurs among the 

respondents that early-stage developers are provided with design contracts in order to get planning 
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services in return. Furthermore, there are respondents who seem to be working extensively together with 

cooperation partners in order to receive fully developed, turnkey projects as a result of the partnership.  

The most important sourcing method seem to be a quite traditional one, emphasizing finding a site with 

high probability of being included in the regional plan and leasing the land of this site from external 

landowners. To use local contacts, however, emerge as interesting methods of finding sites as well as 

getting the regional plan changed. These methods would be very interesting to investigate further. The 

reasons behind the considerably large number of respondents stating that it is not necessary to get the site 

included in the regional plan would also be interesting to explore further, as this alternative was not 

expected to generate many, if any, responses.  

However, more “non-traditional” sourcing models also seem to be applicable in Germany. For example, 

models can imply that the developer approaches the regional planning authorities in order to point out 

designated areas where no development has or will likely be done and proposes other areas for 

development with the aim of having the authorities substitute them. Also, models can emphasize 

cooperating with municipalities and following the statuses of the regional planning processes in different 

planning regions in order to focus efforts in the regions where plans are being revised. The existence of 

variations of sourcing models entail that developers are not limited to compete entirely in the same way, 

but that there is some flexibility in the system and that model innovation might prove successful.  

Challenges in finding sites are related to the limited availability of unused areas, which is entirely in line 

with what has previously been reported by many authors. It is, however, interesting that the respondents 

seem to have a hard time convincing several landowners to agree on project specifications. Even thought 

the fact that some respondents consider protests from communities as important challenges is not 

unforeseen, it is interesting that protests and weak support from local community and authorities are 

considered to be of such high importance. This indicates the relevance of not underestimating the value 

of support from local communities.  

Noteworthy results concerning success factors include that contacts in and support from both the local 

community and the local authorities appear as very important for many of the respondents in both 

finding sites and getting the site included in the regional plan. However, it appears to be support from the 

local government, not from the local community, that is important to have in order to get permits. 

Furthermore, the factor of being perceived as a credible company seems to be even bigger a success 

factor, than offering higher payments than competitors.  

When comparing with projects where development is made from scratch, repowering projects are stated 

to be more profitable and require more capital, but other differences are more difficult to distinguish.  

Even though most of the respondents developing repowering projects indicate that they repower wind 

farms that are already in their possession, several indicate that they acquire wind farms in order to 

repower them. It is, furthermore, interesting to note that the method of offering authorities a plan to 

repower several smaller wind farms with one large wind farm was used among the respondents. It is also 

noteworthy that the use of call-option deals with the wind farm owners, in order to gain the right to 

repower the wind farm when the time for repowering arrives, was also indicated.  

It is furthermore important to note, that local contacts are considered to be an even more important 

success factor for repowering, compared to for general project development. “Localness” could therefore 

be considered to be very important, or even as a prerequisite, in order to develop wind power in 

Germany, not only for greenfield development, but also for repowering.   
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Community buy-in is considered to be very important for overall project success and, in order to get this 

buy-in, the credibility of the company appears to be important.  

The conclusions from this developer study and the other parts of the thesis will be discussed in the next 

chapter.  
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6 Conclusions 
In summary, the market study has shown that the German market for onshore wind power has large 

potential for further growth and prognoses estimate that the market will grow with approximately 10-14 

GW until 2020. The support systems in place are currently beneficial for investors and developers and 

even though there will be some minor changes in the short-term, the system will likely stay in place until 

2020. 

There are, however, some challenges for the industry as a whole and for individual players looking to 

grow in the market. These include issues related to grid expansion, the heterogeneous regulatory 

framework and public acceptance.  

Advancements in wind power technology since the 1980s and 1990s have increased the turbine capacity 

from 30 kW in 1980 to 6,000 kW in 2010. The electricity production has increased from 35,000 kWh for a 

standard turbine in 1980 to 15,000,000 kWh for one in 2010. These advancements and the fact that the 

best wind sites were developed first have opened up the possibility of repowering, whereby old turbines 

are replaced by modern ones. 

Although off to a slow start, repowering has shown impressive growth in the last couple of years and is 

set to become a large driver of onshore growth in the coming years, estimated to account for 65 percent 

of all onshore growth until 2020.  

In addition to the market study, this thesis aimed to answer three research questions. To answer the first 

question, ―how can a developer with a weak position grow in the German wind power market?‖, we have conducted a 

case study of a developer in the German wind power market. The results and conclusions from this study, 

as well as the answer to the research question, are found in appendix X. A summary of the findings 

regarding the remaining questions are presented below.  

―How do developers in the German onshore wind power market source projects?‖ 

To answer this question, a developer study was conducted, aiming to get insights into the sourcing 

models currently used by developers. The sourcing model framework was based on Osterwalder and 

Pigneur (2010), but modified to suit the sourcing model, where more focus is put on what resources, 

activities and value propositions are needed in order to establish partnerships with certain actors. In 

addition to these elements, the methods used in the different development process steps were included in 

the study.  

The main conclusions from this study are that being local and having local contacts offer distinct 

advantages.  

The findings show that all of the specified resources were ranked as important, but access to capital, 

negotiating power and credibility were ranked as slightly more important.  

Of the different specified actors and partners, landowners were considered to be by far most important, 

followed by local politicians, local community, permit authorities and regional planning authorities. 

Manufacturers, owners of wind farms and early-stage developers were, however, not considered 

particularly important.  

Value propositions seem to be fairly straightforward. No really innovative examples have been included in 

the answers to the survey, which could very likely be a result of the companies not wanting to divulge 

sensitive information. Landowners are offered leasing deals for their land, communities and authorities 

are offered public hearings and ownership participation models in return for acceptance and cooperation 
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partners can be offered help in the development process or access to key resources in exchange for their 

resources (sites, development know-how, contacts etc.).  

Regarding methods for finding sites, finding one with high probability of being included in the regional 

plan and asking local contacts seem to be good options. If the site is not included in the regional plan, 

then it is important to leverage local connections to get it changed. Another good option is to lease land 

from an external landowner, whereas using external partners or site hunters to find sites is used by some, 

but not considered particularly important.  

Community buy-in is considered to be very important for projects success and local recognition is 

important in order to get it. 

Close to a half of the respondents include repowering in their business model, which is considered more 

profitable, but requires more capital, compared to greenfield projects. Most respondents repower their 

own sites, but a few have done repowering projects as a service or acquired existing sites in order to 

repower them. 

―What are the success factors and challenges for a developer in the German market today?‖ 

To answer this question, information has been obtained through the developer study as well as industry 

expert interviews and the case study.  

The success factors revealed are: having local contacts, being a credible company, being first to contact 

landowners as well as gaining strong support from the local community and authorities. 

The challenges include: the limited availability of sites for wind power development, difficulties in getting 

all landowners onboard, competitors offering higher payments, weak support from the local community 

and authorities and protests from the local community. 

The contribution to knowledge provided by this thesis is threefold: first, the thesis has consolidated and 

updated data on the market. While not much new information has been revealed, a consolidation of 

newer secondary sources as well as some additions from primary sources has been made, compared to 

previously available data. Second, this thesis has introduced a modified framework for identifying and 

analyzing the sourcing models used by developers. This modified framework is novel and takes into 

consideration the key activities, resources and value propositions offered to the partners in order to 

establish a successful and mutually beneficial partnership. Third, it has shown the importance of being 

local in the German onshore wind power market. 

The limitations of the thesis are partly a result of the chosen research paradigm. The methodology used 

follows an interpretivist paradigm and includes: a case study with unstructured and semi-structured 

interviews as well as information from various documents and databases, semi-structured interviews with 

industry experts as well as a survey study sent out to a relatively small, non-random sample. Research 

performed under the interpretivist paradigm generally offers findings of low reliability, but high validity, 

which is the case in this thesis.  

A limitation of the market study (and, to some degree, of the entire thesis) is that it is a high-level study, 

mostly based on secondary sources. The level of detail is not great, which makes the findings themselves 

rather non-unique, while the way in which it has been consolidated might be novel. Some sources are a 

few years old, including some estimations, which already have been proven to be off the mark, compared 

to the information from the years since its publication. Also, the number of industry expert interviews 

was very low and, as is the case in all interviews, the interviewees could have offered erroneous, 
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misleading and/or biased information. More interviews would have given a better and less biased picture 

of the situation, offering better insights and findings.  

There is a limitation in the secondary sources reviewed and referenced in this thesis. While efforts have 

been made to include many sources, some might have been missed. There is also much literature in 

German and, while a lot of publications from the most prominent German organizations have been 

included, there could be some that were not found as a result of us being new to using German sources 

of information. Academic journal articles in German have not been extensively studied and some 

information in these could therefore have been excluded from this thesis. 

The developer study has several limitations: first, the survey sample was non-random and relatively small 

in comparison to the entire population (estimated by some to be around 2,000). This is permissible under 

an interpretivist paradigm, but a larger sample could have given a more complete picture of the 

population. Also, a larger sample could have resulted in more responses, which constitutes another 

limitation of the developer study, namely that the number of responses was small and could be biased in 

geography, size or any other way. The survey itself had, in some questions, few alternative answers, and 

even though there was an option of writing a unique alternative, few respondents chose to do so. If the 

respondents “took the easy way” and did not bother to add their “correct” alternative, then some 

information has been missed as a result of providing too few alternatives. 

We, ourselves, were by nature also biased from the beginning and these biases might have affected the 

conclusions we have drawn. Some of the information used attempts to forecast future events, which is 

impossible to do with full accuracy. Our conclusions are affected by these prognoses and, given other 

forecasts and beliefs about the future, these might prove to be erroneous.  

The subjectivity inherent in research under an interpretivist paradigm, however, does not preclude 

conclusions with high validity, describing phenomena with rich, qualitative data. This is the approach we 

have chosen and this is reflected in our methods. 

For future research in this field, we suggest investigating the effects of being local, as this is considered a 

definite success factor. More details on which elements are most important (contacts, brand, experience 

in local projects etc.) would be an interesting topic to explore.  

Further research on sourcing models, focusing on using our analytical framework and developing it 

further, is another suggested topic. The analytical framework could also be applied to analyses of other 

actors in the wind power market, of other wind power markets or of markets of other energy sources in 

Germany (for example solar power).  

Implications of our findings would be to take more action on grid expansion, as it has been shown to 

proceed too slowly and will be a definite obstacle for wind power development in the future. A challenge 

faced in this thesis project was finding data and verifying it. We would propose setting up central 

information databases for registering commissioning, decommissioning and repowering of wind farms, as 

this would make this information more readily available for both developers and decision makers. A 

database including information on the federal states‟ regulations, restrictions and regional plans would 

serve the same purpose. Another implication is the need for a more homogenous regulatory framework 

across Germany, as this is considered to hamper growth in the market today.  
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Appendix A 
 

Table 15 Installed capacity 2000-2012, cumulative. Source: BWE (2013) 

Federal state 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

Baden-
Württemberg 

61 108 180 209 249 263 325 404 422 452 467 486 502 

Bavaria 68 100 152 189 224 258 339 387 411 467 521 684 869 

Berlin 0 0 0 0 0 0 0 0 2 2 2 2 2 

Brandenburg 442 769 1272 1807 2179 2620 3128 3359 3767 4170 4401 4601 4814 

Bremen 13 13 35 35 47 52 64 72 88 95 121 141 149 

Hamburg 24 24 30 32 34 34 34 34 34 46 51 53 53 

Hessen 212 254 314 348 401 426 450 476 509 534 588 687 802 

Mecklenburg-
Vorpommern 

456 682 789 927 1018 1095 1233 1327 1431 1498 1549 1627 1950 

Lower Saxony 1759 2427 3325 3922 4471 4905 5283 5647 6028 6407 6664 7039 7333 

North Rhine-
Westphalia 

644 1010 1445 1822 2053 2226 2392 2558 2677 2832 2928 3071 3183 

Rhineland-
Palatinate 

251 373 514 602 704 810 992 1122 1207 1301 1421 1663 1928 

Saarland 13 18 24 35 57 57 57 69 77 83 111 127 158 

Saxony 300 416 534 615 667 703 769 808 851 901 943 976 1003 

Saxony-Anhalt 494 796 1294 1632 1854 2201 2533 2786 3014 3354 3509 3642 3811 

Schleswig-
Holstein 

1178 1555 1799 2007 2174 2275 2391 2522 2694 2859 3015 3271 3571 

Thuringia 181 210 294 427 497 502 632 677 692 717 754 801 900 

 

Table 16 Installed capacity 2000-2012, annual new capacity. Source: BWE (2013) 

Land 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

Baden-
Württemberg 

29 46 72 29 40 14 63 79 18 30 15 17 19 

Bavaria 19 33 52 38 35 34 81 48 24 56 52 165 188 

Berlin 0 0 0 0 0 0 0 0 2 0 0 0 0 

Brandenburg 79 327 504 534 373 440 509 231 408 403 234 181 248 

Bremen 2 0 22 0 12 5 2 8 16 7 28 20 9 

Hamburg 5 0 2 2 2 0 0 0 0 12 5 3 0 

Hessen 45 42 60 35 53 25 24 27 33 25 53 99 122 

Mecklenburg-
Vorpommern 

101 225 108 138 91 77 138 93 104 67 57 98 308 

Lower Saxony 555 668 898 597 549 443 378 368 384 391 290 431 356 

North Rhine-
Westphalia 

224 366 435 377 231 174 168 166 120 157 90 160 138 

Rhineland-
Palatinate 

109 122 141 88 102 107 182 130 84 94 121 258 292 

Saarland 4 6 6 11 22 1 0 11 8 6 29 16 32 

Saxony 55 116 118 81 52 37 66 39 43 50 44 33 27 

Saxony-Anhalt 190 303 498 338 222 347 340 253 227 341 154 149 178 

Schleswig-
Holstein 

201 378 244 208 167 101 149 169 179 193 233 300 316 

Thuringia 34 29 84 133 71 4 122 45 16 25 37 49 102 
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Table 17 Regional maturity model data input. Sources: BWE (2011, 2013), Foederal erneuerbar (2013), FSO (2013)  

Federal state 
Installed capacity 

[MW] (2012) 
Capacity [kW] per 

km2 
Capacity [MW] per 
100,000 inhabitants 

Fulfillment of BWE 
2% potential [%] 

Wind power share of 
gross electricity 
generation [%] 

Baden-
Württemberg 

502 14 5 2% 0,9% 

Bavaria 869 12 7 2% 0,6% 

Berlin 2 0 0 1% 0,1% 

Brandenburg 4814 163 187 37% 14,0% 

Bremen 149 369 22 75% 2,3% 

Hamburg 53 0 0 18% 2,0% 

Hessen 802 38 13 6% 4,5% 

Mecklenburg-
Vorpommern 

1950 84 113 18% 33,4% 

Lower Saxony 7333 154 92 28% 14,3% 

North Rhine-
Westphalia 

3183 93 18 16% 2,7% 

Rhineland-
Palatinate 

1928 97 47 16% 11,2% 

Saarland 158 62 15 7% 2,3% 

Saxony 1003 54 23 10% 3,9% 

Saxony-Anhalt 3811 186 153 51% 23,7% 

Schleswig-
Holstein 

3571 227 126 40% 21,9% 

Thuringia 900 56 38 12% 15,6% 
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Appendix B: Questionnaire to developers 
 

Firmenprofil 

1. Firmenname (Nur für Zwecke der technischen Identifikation) 
2. Ihre Position innerhalb des Unternehmens (sollten mehr als eine Person den Fragebogen 

bearbeiten, bitte auch diese Positionen angeben) 
3. Welche Kategorie beschreibt Ihr Unternehmen am besten? 

a. Unabhängiger Projektentwickler 
b. Multinationaler Energieversorger 
c. Regionaler Energieversorger 
d. Lokaler Energieversorger 
e. Andere Kategorie, bitte beschreiben 

4. Umsatz im Jahr 2012 
5. Anzahl der Mitarbeiter im Projektierungsbereich ( Bitte keine Mitarbeiter aus z.B. dem Aufbau, 

dem Betrieb oder dem Vorstandbereich einbeziehen) 
6. Gründungsjahr 
7. Haben Sie einen regionalen Fokus innerhalb Ihrer Geschäftsaktivitäten? 

a. Ja, auf die Bundesländer 
b. Nein, kein regionaler Fokus 

8. Gesamte, installierte Leistung der  in Deutschland realisierten Windenergie-Projekte. 
9. Anzahl der Windenergie-Projekte, die in Deutschland realisiert wurden. 
10. Gesamte Leistung der Repowering-Projekte in Deutschland 
11. Anzahl der Repowering-Projekte, die in Deutschland realisiert wurden. 
12. Leistung des im Unternehmen befindlichen Bestandes an Windenergie in Deutschland. 
13. Was ist Ihre erwartete Ertragsrate bei Projekten in der Windenergie? 

a. WACC: X% 
b. Required rate of return (Ertragsrate), ri: Y% 
c. Anderer KPI (%), bitte erläutern 

 

 Beschaffungsstrategie 

Schüsselaktivitäten 

Ermittlung potentieller Flächen 

1. Welche Methode nutzen Sie hauptsächlich zum ersten Identifizieren potentieller Standorte? 
a. Ermittlung der Standorte, die mit hoher Wahrscheinlichkeit im Regionalplan enthalten 

sind. 
b. Lokale Kontakte fragen. 
c. Nach Anzeigen/Werbung in Fachzeitschriften suchen. 
d. „Site hunter“ beauftragen, die nach potentiellen Flächen Ausschau halten. 
e. Aus Kooperationen mit externen Partnern, die bereits im Besitz von Landflächen sind. 
f. Andere Methoden, bitte erläutern. 
 

2. Was denken Sie, ist der Hauptfaktor beim identifizieren von guten Standorten? 
Bitte wählen Sie aus drei der folgend genannten Punkte und nummerieren Sie diese von sehr 

wichtig (1) zu weniger wichtig (3). 

a. Lokale Kontakte ( wie z.B. Landbesitzer, Personen im Gemeinderat, Bewohner der 
Gemeinde etc.) 

b. Pratner/ Service-Dienstleister (z.B. „Site hunter“) mit lokalem Einfluss und Erfahrung. 
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c. Schnelle und effiziente Methode zur Einschätzung von Flächenpotential (Windresourcen, 
Netzanbindung, etc.) 

d. Hinschauen wo kein anderer hinschaut. 
e. Andere Methoden, bitte nennen. 

 

3. Was denken Sie, sind die größten Herausforderungen beim Ermitteln von Standorten? Bitte 
wählen Sie aus drei der folgend genannten Punkte und nummerieren Sie diese von sehr wichtig 
(1) zu weniger wichtig (3). 

a. Verfügbarkeit unbenutzter Flächen ist begrenzt. 
b. Informationen über potentielle Standorte sind schwer zu beschaffen. 
c. Unsicherheiten in der Bewertung der Standorte (Winddaten, etc…) 
d. Bewertung ist abhängig von der Bezugsquelle. 
e. Andere Aspekte, bitte nennen. 

 

Beschaffen von Landflächen 

4. Wessen Land nutzen Sie? 
a. Eigene Landflächen. 
b. Landflächen eines Kooperationspartners. 
c. Land von externen Personen (welches lokalisiert und gepachtet werden muss). 

 

5. Was denken Sie, sind die Schlüsselfaktoren beim sichern von Landflächen. Bitte wählen Sie aus 
drei der folgend genannten Punkte und nummerieren Sie diese von sehr wichtig (1) zu weniger 
wichtig (3). 

a. Der erste sein, der den Landbesitzer kontaktiert. 
b. Beziehungen in der jeweiligen Gemeinde (aber nicht zum Landbesitzer) 
c. Höhere Pachtbeträge zahlen als der Mitbewerber (ermöglicht durch eine niedrigere 

kalkulierte Ertragsrate als die der Mitbewerber)  
d. Anteil an zukünftigen Einnahmen aus den Windenergieanlagen anbieten. 
e. Zahlungen in festgelegten Sätzen anbieten 
f. Abmachung anbieten, bei der anfangs ein höherer Betrag ausgezahlt wird und später ein 

niedrigerer Betrag. 
g. Abmachung anbieten, bei der anfangs ein niedrigerer Betrag ausgezahlt wird und später ein 

höherer Betrag. 
h. Glaubwürdiges Unternehmen. 
i. Andere Faktoren, bitte nennen. 

 

6. Was denken Sie, sind die größten Herausforderungen beim sichern von Landflächen? Bitte 
wählen Sie aus drei der folgend genannten Punkte und nummerieren Sie diese von sehr wichtig 
(1) zu weniger wichtig (3). 

a. Pachtverhältnis oft schon mit einem Mitbewerber unterzeichnet. 
b. Mitbewerber bietet höhere Bezahlung. 
c. Verschiedenen Landbesitzer wollen verschiedenen Dinge, schwer alle für sich zu 

gewinnen. 
d. Landbesitzer bevorzugen lokale Unternehmen/Personen. 
e. Andere Probleme, bitte nennen. 

 

Regionalplan 

7. Wie ist die Vorgehensweise, um eine Fläche in den Regionalplan zu integrieren, wenn diese dort 
nicht enthalten ist? 
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a. Beziehungen vor Ort wirksam einsetzen, um Regionalplan geändert zu bekommen 
b. Entwurf eines Projektplans, der der Region einen großen Nutzen bringt. 
c. Auf Bereiche hinweisen, in denen keine Windparkprojektierung statt findet und auch nicht 

statt finden wird und diese dann mit dem Gebiet, dass von Interesse ist, austauschen.  
d. Nicht relevant den Park in den Plan zu integrieren. 
e. Andere Vorgehensweise, bitte nennen. 

 

8. Was denken Sie, ist der Erfolgsfaktor um die Fläche in den Regionalplan auf zu nehmen? Bitte 
wählen Sie aus drei der folgend genannten Punkte und nummerieren Sie diese von sehr wichtig 
(1) zu weniger wichtig (3). 

a. Enge Kontakte zur Planungsbehörde. 
b. Starke Befürwortung der lokalen Bevölkerung. 
c. Starke Befürwortung der lokalen Behörden. 
d. Die lokale Bevölkerung sowie Behörden als Verbindung zu den regionalen 

Planungsbehörden agieren lassen. 
e. Vorgeschlagener Bereich ist nah an Fläche die im Regionalplan integriert ist. 
f. Andere Faktoren, bitte nennen. 

 

9. Was denken Sie, sind die größten Herausforderungen um eine Fläche in den Regionalplan zu 
integrieren? Bitte wählen Sie aus drei der folgend genannten Punkte und nummerieren Sie diese 
von sehr wichtig (1) zu weniger wichtig (3). 

a. Kein Kontakt zu den regionalen Planungsbehörden 
b. Keine Möglichkeit die Behörden zu kontaktieren 
c. Schwache Unterstützung der lokalen Bevölkerung sowie Regierung für das Projekt. 
d. Andere Probleme, bitte nennen. 

 

Genehmigung erhalten 

10. Was denken Sie, sind die hauptsächlichen Erfolgsfaktoren um eine Genehmigung zu erhalten? 
Bitte wählen Sie aus drei der folgend genannten Punkte und nummerieren Sie diese von sehr 
wichtig (1) zu weniger wichtig (3). 

a. Beim ersten Mal die erforderlichen Papiere korrekt zu bearbeiten. 
b. Zügiges Erfüllen der Auflagen in den Papieren. 
c. Die erforderlichen Studien/Gutachten schon frühzeitig parat zu haben. 
d. Kontakte zur zuständigen Behörde 
e. Unterstützung der lokalen Bevölkerung für das Projekt 
f. Unterstützung der lokalen Behörden für das Projekt. 
g. Ansprechbar sein, um die Belange der zuständigen Behörden zu erfüllen. 
h. Andere Faktoren, bitte nennen 

 

11. Was denken Sie, sind die größten Herausforderungen um eine Genehmigung zu erhalten? Bitte 
wählen Sie aus drei der folgend genannten Punkte und nummerieren Sie diese von sehr wichtig 
(1) zu weniger wichtig (3). 

a. Proteste der Bevölkerung 
b. Proteste anderer Gruppen, bitte nennen 
c. Unsicherheiten bei der Einschätzung der Auswirkungen auf die Umwelt. 
d. Notwendige Auflagen in den Papieren schwer zu erfüllen. 
e. Notwendigen Studien/Gutachten sind zeitaufwändig 
f. Zulassungsprozess ist sehr zeitaufwändig. 
g. Probleme mit der Realisierung der Auflagen oder zusätzliche Anforderungen verlängern 

die Abwicklung. 
h. Andere Probleme, bitte nennen. 
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12. Wie wichtig ist es die lokale Bevölkerung in das Projekt ein zu beziehen, um dieses erfolgreich zu 
realisieren? (1-7, 1 = unwichtig, 7 = sehr wichtig) 
(Die Bevölkerung ist erfolgreich einbezogen, wenn diese positiv (oder zumindest Akzeptanz 

zeigt) darauf reagiert Windenergieanlagen in Ihrer Nähe zu haben. 

 

13. Wie wichtig ist die lokale Wiedererkennung mit dem Unternehmen, um die Bevölkerung 
erfolgreich in das Projekt mit ei zu beziehen? (1-7, 1 = unwichtig, 7 = sehr wichtig) 

 

Repowering 

14. Ist Repowering teil Ihres Geschäftsmodells? 
a. Ja 

i. Welche Art von Repowering-Projekten entwickeln Sie? 
1) Repowering von Windparks die bereits im Besitz oder im Betrieb Ihres 

Unternehmens sind. 
2) Repowering von Windparks als eine Servicedienstleistung (Vertrag mit 

einem Käufer) 
3) Erwerb von, im Betrieb befindlichen, Windparks für Repowering vor 

Ort. 
4) Erwerb von, im Betreib befindlichen, Windparks für Repowering an 

einem anderen Ort. 
5) Aufkauf-Option, der Windpark geht in den Besitz des Unternehmens 

über, sobald ein Alter erreicht ist, in dem ein Repowering rentabel 
erscheint. 

6) Den zuständigen Behörden einen Plan anbieten, bei dem mehrere 
kleinere Windparks außer Betrieb genommen werden und durch einen 
großen ersetzt werden. 

7) Andere Arten des Repowerings, bitte nennen. 
 

ii. Was denken Sie, sind die hauptsächlichen Erfolgsfaktoren beim Repowering? 
Bitte wählen Sie aus drei der folgend genannten Punkte und nummerieren Sie 
diese von sehr wichtig (1) zu weniger wichtig (3). 

1) Lokale Kontakte (wie z.B Landbesitzer, Mitglieder im Gemeinderat, 
örtliche Bevölkerung, etc.). 

2) Schnelle und effiziente Methodik der Standortbewertung 
(Windpotential, Netzanbindung, etc.). 

3) Die örtliche Behörde mit einbeziehen um den Standort in den 
Regionalplan zu integrieren. 

4) Die Beteiligung an zukünftigen Einnahmen durch die 
Windenergieanlagen, dem gegenwärtigen Eigentümer anbieten. 

5) Dem gegenwärtigen Eigentümer, Zahlungen in festgelegten Sätzen, 
vom betrieblichen Ertrag anbieten. 

6) Abmachung anbieten, bei der dem gegenwärtigen Eigentümer, anfangs 
ein geringerer Betrag ausgezahlt wird und später ein höherer. 

7) Abmachung anbieten, bei der dem gegenwärtigen Eigentümer, anfangs 
ein höherer Betrag ausgezahlt wird und später ein niedrigerer. 

8) Bestehende lokale Kontakte, die einem helfen können Kontakt zu 
gegenwärtigen Besitzern oder Betreibern her zu stellen. 

9) Glaubwürdiges Unternehmen. 
10) Andere Faktoren, bitte nennen. 
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iii. Was denken Sie, sind die größten Herausforderungen  beim Repowering? 
Bitte wählen Sie aus drei der folgend genannten Punkte und nummerieren Sie 
diese von sehr wichtig (1) zu weniger wichtig (3). 

1) Geeignete Flächen finden, die sich zum Repowern eignen. 
2) Besitzer/Betreiber wollen selber repowern. 
3) Geringer Profit. 
4) Die Unterstützung der lokalen Bevölkerung, ist schwer zu bekommen. 
5) Zulassungsauflagen. 
6) Nur große Projekte sind profitabel. 
7) Nur kleine Projekte sind profitabel. 
8) Schwer alle Besitzer für sich zu gewinnen. 
9) Andere Probleme, bitte nennen. 

 

iv. In wie fern unterscheidet sich ein Repowering-Projekt  von einem Projekt, bei 
dem alles neu geplant wird? 

1) Ertrag (höher/geringer/gleich) 
2) Bevölkerung überzeugen (leichter/schwieriger/gleich) 
3) Erfolgsrate beim sichern des Projektes (höher/niedriger(gleich) 
4) Wiederverkaufsrate (höher/niedriger/gleich) 
5) Benötigtes Kapital (höher/niedriger/gleich) 

 

b. Nein 
i. Wie hoch ist die Wahrscheinlichkeit, dass Sie Repowering in Ihr 

Geschäftsmodell mit einbeziehen? (1-7, 1 = überhaupt nicht, 7 = mit 
sicherheit) 

 

15. Wie beurteilen Sie das zukünftige Repowering-Potential in Deutschland, innerhlab der nächsten 5 
Jahre? 

a. Bitte bewerten Sie dies, anhand der Anzahl der Projekte, die Sie durch Repowering 
umsetzen werden. 

b. Bitte bewerten Sie dies, anhand der Anzahl der Projekte, die Sie als neue Projekte 
umsetzen werden. 

 

16. Wie wichtig würden Sie folgende Punkte in Bezug auf die Realisierung eines Windparks 
bewerten. Bitte bewerten Sie von 1 – 7. (1 = unwichtig, 7 = sehr wichtig): 

a.   Verfügung von Kapital. 
b.   Kontakte in der Bevölkerung. 
c.   Kontakte zur lokalen Politik ( z.B.Ortsrat) 
d.   Kontakte zu den genehmigenden Behörden. 
e.   Entwicklungs-know-how 
f.   Verhandlungsgeschick 
g.   Firma / Seriosität 

 

17. Kommentare 
 

Kooperationen und weitere Akteure 
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18. Welche Teile der Wertschöpfungskette leisten Sie selber? 
a. Standortsuche 
b. Bewertung des Standortpotentials 
c. Beschaffen der Nutzungsrechte 
d. Verhandlungen 
e. Zulassungsverfahren 
f. Auswahl der Windenergieanlage 
g. Bau 
h. Betrieb 
i. Wartung 

 

19. Für welche der genannten Punkte sind Sie zwar verantwortlich, haben diese allerdings an ein 
externes Unternehmen vergeben? 

a.   Standortsuche 
b.   Bewertung des Standortpotentials 
c.   Beschaffung der Nutzungsrechte 
d.   Verhandlungen 
e.   Zulassungsverfahren 
f.   Auswahl der Windenergieanlage 
g.   Bau 
h.   Betrieb 
i.   Wartung 
 

20. Bitte wählen Sie die 5 wichtigsten Akteure/Partner für Ihre Geschäftsaktivitäten und bewerten 
Sie diese nach Ihrer Relevanz (1 = sehr wichtig, 5 = weniger wichtig) 

a. Landbesitzer 
b. Vorherige Entwickler 
c. Lokale Bevölkerung 
d. Lokale Politiker (z.B. Ortsrat) 
e. Regionale Planungsbehörde 
f. Genehmigungsbehörde 
g. Hersteller von Windenergieanlagen 
h. Agenten/Mittelsmänner 
i. Besitzer von Windenergieanlagen 
j. Andere Akteure/Partner, bitte nennen. 
 

21. Bitte nennen Sie für diese 5; welche Leistungen Sie den genannten Akteuren anbieten und welche 
Leistungen Ihnen dafür angeboten werden. 

a. Liste von 5 Stakeholdern 
 

22. Kommentare bzgl. der Partner und Akteure 
 


