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Executive Summary 

Today Germany is home to one of the most advanced wind energy markets of the 21st 

century. In the last three decades alone, there has been a surge in the financing, and 

deployment of wind energy technologies across the country. Notably, on the international 

arena Germany is ranked the third-largest market for wind energy, only after that of China 

and the United States (U.S). Within the European Union (EU), the German wind industry, and 

market have maintained a competitive edge, and has consistently retained their leadership 

position. What is also important to note is that wind energy continues to play a pivotal role 

in meeting electricity demand, guaranteeing, for instance, 60% of the electricity in more 

than four states (BWE, 2016). Decentralized, and community owned business models have 

constituted a significant proportion of the wind market share in Germany.  

This is indeed a remarkable progress, especially for a country whose energy policy history 

has been underpinned by coal, and nuclear as the primary sources of energy generation and 

o su ptio . A desi a le % e e a le e e g  t a sitio  has ee  so diffi ult to a hie e 
because of the momentum, path dependency, or obduracy, the existing system has exerted 

on new, and innovative actors, and policies (Sovacool, 2016). Nevertheless, what is 

important to note is that Germany owes its success, in establishing its wind energy sector, to 

a mix of public policies that have created enabling conditions for the wind energy industry, 

and market to th i e. The poli  desig  of Ge a s e u e atio  s he e, the Feed-In-

Tariff (FiT) has provided transparency, longevity, and certainty for investors. A functioning 

financial services sector, an effort to improve grid connection guidelines, the governme t s 
commitment to funding research and development (R & D), as well as strong cooperation 

between the state, science sector, and the wind industry- are other explanatory factor s for 

success. This is not to say all is well in the wind industry. There are still multi-dimensional 

political, economic, social, cultural, institutional and technological complexities inherent in 

Ge a s politi al-economy, and traditional energy sector, that make it difficult to maintain 

protracted innovation, and growth within the wind energy sector. 
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1. Introduction 

 Today Germany is home to one of the most advanced wind energy markets of the 

21st century.  In the last three decades alone, there has been a surge in the financing, and 

deployment of wind energy technologies across the country. Notably, on the international 

arena Germany is ranked the third-largest market for wind, only after that of China and the 

United States (U.S). Within the European Union (EU), the German wind industry, and market 

has maintained a competitive edge, and has consistently retained its leadership position.   In 

2015, for instance, the EU brought online some 12.8 GW of wind power capacity, of which 

more than half came from Germany alone (BWE, 2016). By July 2017, 27 914 wind turbines 

with a capacity of 48 024 MW were installed in Germany (Deustche Windguard, 2017). In 

comparison to the portfolio, at the end of the previous year, a capacity increase of about 5% 

was achieved (Deutsche Windguard, 2017). 

What is also important to note is that wind energy continues to play a pivotal role in meeting 

electricity demand, guaranteeing, for instance, 60% of the electricity in more than four 

states (BMU, 2016). Decentralized, and community owned business models have constituted 

a significant proportion of the wind market share. This is indeed remarkable progress. The 

process of introducing public policies to support the financing, and deployment of wind 

energy was complex because of resistance primarily from the incumbent centralized energy 

regime that is dominated by the nuclear, & fossil fuel industry.  Institutional legacies had 

been protecting the status quo, and political regulations, tax codes, and even banks and 

educational institutions had been supporting a carbon dependent energy system. Large 

sums of labour, capital, a d effo t had su k  i to the e e g  s ste , a d aki g desi a le 
and necessary policy change difficult to achieve. Given this background, it thus interesting to 

e plo e the fa to s that ha e led to the g o th of Ge a s o  & offsho e i d e e g  
sector, and identifying those key public policies that can be useful for interested policy 

ake s f o  othe  ou t ies, ho seek to also e su e su essful g o th of thei  ou t ies  
wind energy markets.  

Purpose of the study 

The main purpose of the study is to identify, and explore the key explanatory public policy 

p es iptio s that ha e o t i uted to the a ket eatio , a d g o th of Ge a s i d 
energy sector. The main focus of the study will be on the regulatory frameworks, and policy 

tools that have been formulated, and enforced to promote the market uptake of wind 

energy technologies in Germany. The paper is interested in unpacking the political, 

economic, social, and technological factors, at the global, state, and local level, that have 

contributed to the creation and shaping of public policies that benefitted the wind energy 

industry in Germany. The paper also seeks to provide some empirical analysis by identifying 

barriers to wind energy policy implementation, as well as useful policy impacts, and 

outcomes of those policies.  Finally, the paper seeks to provide the key public policies that 

have allowed Germany to create the necessary conditions, and enabling environment for 

wind energy. It is envisaged that these can serve as a guide for policy makers in nascent, and 

emerging wind energy markets, who also seek to expand wind power utilisation in their 

respective countries. 
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Outline of the Study  

Section 2 focuses on the remuneration schemes that have been formulated, and enforced 

ithi  Ge a s i d e ergy market. The introduction of the Stromeinspeisungsgesetz 

St EG  / Ele t i it  Feed-I  La  EFL  i  the ea l  s ill e ide tified as a ke  ele e t i  
d i i g the a ket eatio  of Ge a s i d e e g  se to .  Ho  St EG as a  effe ti e 
policy tool, and its inadequacies will be discussed. What follows is a chronicle of the policy 

changes initiated during the turn of the century in 2000. Prime focus will be on the 

Renewable Energy Act (2000) (Erneuerbare-Energien-Gesetz (2000), or EEG), which also 

se es as the asis fo  toda s e e a le e e g  egulato  a d poli  f a e o k. It ill e 
e phasised the EEG s poli  desig  pla ed a pi otal ole i  e ha i g t a spa e , 
longevity, and certainty for investors. Attention will also be given to how some reforms, and 

revisions to the EEG both enhance, and threaten the protracted growth of the wind energy 

sector. The potential risks posed by the introduction of auctions will particularly be 

scrutinised.  

Section 3 will explore the various grid connection rules and regulations, and what role these 

have played in promoting wind energy. Under this section, some threats posed by 

Ge a s agei g, a d li ited g id i f ast u tu e, to the i d e e g  se to , ill e 
discussed. Section 4 & 5 will both, respectively, focus on site designation rules, and the role 

played by planning & permit procedures, as well as Environmental Impact Assessments 

(EIAs) in both enhancing, and constraining wind energy investments. The social aspects of 

wind energy will be discussed in Section 6. Here, it will be shown why it is of critical 

importance to maintain wind energy markets that involve local communities. Also, the 

various drivers and benefits that attract local communities, and ordinary citizens to pursue a 

decentralized, bottom-up, and community based development pathway in wind energy 

projects, will be identified. Available wind data, and some facts and figures of the market 

will be elaborated in Section 7. Section 8, 9, and 10 will respectively focus on public policies 

that enhance domestic industrial capacity, research and development (R & D), and wind 

energy exports. Finally, the conclusion in Section 10 is an analysis on enabling conditions 

for wind energy. Here, future prospects of the German wind energy market will also be 

discussed.  

2. Remuneration Schemes for German Wind Power 

Introduction 

This section of the paper relates to the various remuneration schemes that have been 

adopted by Germany in an attempt to enhance an increased uptake of wind energy. The 

main focus of the dis ussio  i  this se tio  ill e o  the desig  of Ge a s poli  tools 
which are feed-in-tariffs (FiTs), and recently an auction based system. An attempt will also 

be made to discuss some other policy tools Germany has relied on to enhance wind energy. 

These include direct investment in research and development (R&D), direct subsidies, and 

government sponsored loans.  
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Inroads to German Wind Energy Market 

The de elop e t a d g o th of Ge a s i d a ket did ot o u  i  a a uu . Politi al, 
economic, institutional, technological, and important socio-cultural forces necessitated the 

need to adopt a robust renewable energy regulatory and policy framework. For one to 

ade uatel  u de sta d the e e ge e, a d g o th of Ge a s i d e e g  a ket, it is 

of paramount importance for one to understand it in tandem with the evolutionary process, 

Energiewende . The te  E e gie e de a  si pl  e o eptualised as e e g  t a sitio , 
o  t a sfo atio  of the e e g  s ste .  E e gie e de is the ai  d i i g force behind 

Ge a s ha ge i  poli  di e tio , a d effo ts to edesig  the su sta e of li ate a d 
energy regulatory frameworks. As an integrated policy, it covers all sectors of the economy, 

and society, with particular emphasis on the power, heating and transport sectors (IRENA, 

2015).  

Energiewende also involves a long-term strategy, and evolving process that encompasses a 

variety of aspects, aimed at transforming the German energy system primarily by deploying 

a greater share of renewable energy, and innovative solutions to energy efficiency. The 

ele a e of E e gie e de to the e e ge e, a d g o th of Ge a s i d e e g  a ket 
is that; it efle ts the oad o se sus, a d o it e t that spa s a oss Ge a s 
political landscape, and society to pursue, and support regulatory and policy frameworks 

that ensure the upscale of renewables, like wind energy.  

Wi do  of Oppo tu it  fo  a Wi d E e g  Ni he  

A regulatory, and policy framework, that supported the market creation, and uptake of wind 

energy;  was necessitated by a variety of political, economic, technological, environmental 

and socio-cultural factors that opened a window of opportunity.  One potent stimulus was 

e tai l  West Ge a s po e ful so ial o e e ts of the s/ s.  I  the immediate 

post-war years, concerted efforts were made by various German governments in making 

nuclear energy, alongside coal, an important cornerstone of the German energy 

infrastructure. Energy security, reliability and affordability where at the core of the 

go e e t s a gu e t of pu sui g a  e pa si e u lea  e e g  p og a  B u s & 
Ohlhorst, 2011).  

Ho e e , the go e e t s politi al o it e t to u lea  e e g  u tu ed atio ide 
social movements, and grassroots resistance, which organised and campaigned against the 

development of an energy pathway that was characterised by nuclear energy. A pro-

environmental attitude, and increased public awareness of environmental issues fostered 

the growth and legitimacy of the social movements and their anti-nuclear energy position 

(Bruns & Ohlhorst, 2011).  
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Figure 1: Total Energy Supply, Germany 1976       Source: Oil & Gas Security, IEA (2012) 

Publications such as Limits to Growth (1972), and Energie-Wende: Growth and Prosperity 

Without Oil and Uranium (1980) (Energie-Wende –Wachstum und Wohlstand ohne Erdöl und 

Uran) helped increase public awareness of environmental issues. In addition, the accident at 

the Chernobyl nuclear power plant in 1986 further amplified the already heated debate, and 

intensified the perceived risks of nuclear power among the German citizenry. It was also the 

oil price crises of the 1970s that precipitated the need to pursue sustainable energy 

pathways, based on renewables (Bruns & Ohlhorst, 2011).   

These events had important implications that facilitated the eventual policy change in 

Ge a s e e g  poli  f a e o k. Fi st, these e e ts e e a ehi le fo  poli -oriented 

lea i g . Poli -o ie ted lea i g a  e u de stood as elati el  e du i g alte atio s of 
thought or behavioural intentions which result from experience and/or new information and 

hi h a e o e ed ith the attai e t o  e isio  of poli  o je ti es  Sa itie , . 
With the oil price crisis, and shortages resulting from the Arab embargo, and increased 

public awareness of environmental issues; there was now a desire to adopt energy policies, 

and technologies that guarantee affordability, and self-sufficiency. Ordinary Germans drew 

inspiration from the already thriving Danish wind energy sector which mainly comprised of 

cooperatives, and was already exporting Danish manufactured wind energy products to the 

U.S by the 1980s.  

 Furthermore, the aforementioned events made discussions about sustainable energy 

solutions a public policy priority, and also brought ordinary citizens to the forefront of the 

pu li  poli  de ate ega di g Ge a s e e g  se to .  It as du i g these ea s that a 
i he  e e ged ithi  the a o  i te si e Ge a  ele t i it  se to .  A i he usuall  

consists of a few people who gather to develop new radical and innovative ideas designed to 

challenge, and disrupt an incumbent (energy) system or regime. Niche actors, usually make a 

concerted effort to realise systemic changes and transitions. Through policy-oriented 
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learning and radical innovations, actors within a niche initiate and facilitate the introduction 

of e  te h ologies, a kets, ideas, p a ti es a d poli ies, hi h de iate f o  the 
do i a t egi e  Geels & S hot, .  

In the case of Germany, the early wind energy niche consisted of private, mainly idealistic 

citizens such as farmers, and small cooperatives. They were interested on how to ensure 

safe and reliable energy supply, from decentralised wind power plants. As a result of the 

i he s effo ts, a d ithout u h go e e t support, bottom-up driven, decentralized 

small wind farms were developed and operated across Germany in the 1970/80s (Bruns & 

Ohlhorst, 2011).  

The Stromeinspeisungsgesetz St EG  / Ele t i it  Feed-I  La  EFL  

The Introduction of a Renewable Energy Feed-In-Tariff (REFiT) 

The first regulatory and policy framework to promote the market uptake of wind was 

enforced on 1 January 1991. This was the Stromeinspeisungsgesetz St EG  / Ele t i it  Feed-

I  La  EFL . This as a p i e d i e  poli  tool that egulated the purchase and price of 

electricity generated by independent renewable power producers (IPPs). The law set in 

motion a precedence that enabled  wind energy generators to feed electricity into the grid, 

and in turn have public utilities purchase and pay for wind generated power (IEA, 2017).  

Under StrEG, a yearly fixed remuneration rate known as the Renewable Energy Feed-In-Tariff 

REFiT  as i t odu ed. The a ual REFIT as ased o  utilities  a e age e e ue pe  
kilowatt-hour (kWh). Remuneration for wind producers was set at 90% of the average retail 

electricity rate, while for other renewable energy sources, compensation was set at 65-80%, 

depending on plant size, with smaller plants receiving a higher payment level (IRENA, 2013). 

A high remuneration rate for wind during these years reflected the already potential 

commercial viability, and economic competitiveness of wind energy technologies.  

Policy  

 

● Electricity Feed-In-Law (EFL)/ Stromeinspeisungsg-esetz (StrEG) (1991). 

Policy Type 

 

● Financial  incentive 

● (RE)FiT 

Key Elements ● FiT 

● Ensured grid access for RETs 

● Obliged utilities operating the public grid to pay for purchased renewable 

generated energy 

Complementary 

Policy Tools 

● State subsidies & grants 

● Research & Development 

Policy Impact & 

Outcomes 

● FiT signalled security for investors 

● Addressed barriers to RET deployment & grid access 

● New entrants in energy market, community RE players emerge. 
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● Increased social support, and local acceptance 

Table 1: Summary of Electricity Feed-In-Law(EFL)/ Stromeinspeisungsg-esetz (StrEG) (1991). 

 

StrEG helped address some serious barriers to the deployment of wind energy technologies 

in the early 1990s. StrEG ensured that the majority of players in the nascent wind energy 

market, most of whom were new to the electricity market, small, decentralized, and 

vulnerable in comparison to the dominant traditional players of the energy sector 

(centralised, public utilities); enjoyed various forms of support and protection from the 

government. As a result, there was a rising interest in erecting wind trubines. The REFiT 

stimulated enthusiasm, and for ordinary citizens, cooperatives and communities, it 

guaranteed an acceptable internal rate of return (IRR).  Most importantly the StrEG of 1991 

paved way for the opening up of German s g id i f ast u tu e to p i ate i d e e g  
generators. At a time when there was a lot uncertainty, about the commercial feasibility of 

renewable enrgy, the provisions spelt in StrEG reduced wind project risks, increased investor 

confidence, and allowed cheaper access to finance for interested investors.   

Complementary Policy Tools under StrEG 

The introduction, and market creation for wind energy was successful in the 1990s also 

because of some complementary policy tools that were implemented alongside StrEG. 

Investment in wind power installations was also spurred by subsidies, for instance from the  

domestic, state-owned development bank, the Deutsche Ausgleichsbank (DtA), which 

offered low-interest, government guaranteed loans for new wind power development. 

These loans amounted to nearly DM 6 billion (EUR 3.1 billion) in total between 1990 and 

1998 (Bechberger & Reiche, 2004).  

Si ila l , the e as the  MW Wi d P og a e . This as a de o st atio  a d a ket 
creation programme for wind power initiated by the Federal Ministry of Education and 

Research (BMBF). It intended to support the installation, and operation of wind turbines at 

suitable sites, through the provision of grants and subsidies (Bruns & Ohlhorst, 2011). It was 

initially initiated in Ju e  as the  MW Wi d P og a e , a d as e te ded to the 
250 MW Wind Programme in February 1991. One can argue that the expansion of the 

programme from 100 MW to 250 MW signalled that wind energy had the potential to be 

economically competitive, and was worthy of greater innovation, and policy support. The 

programme mainly involved a guaranteed payment of EUR 0.04/kWh for the electricity 

produced, which was subsequently reduced to EUR 0.03/kWh) (IEA, 2017).  

I  additio , a S ie tifi  Measu e e t a d E aluatio  P og a e  WMEP  as pa t of the 
250 MW support scheme. All turbines that received financial support were monitored for 

te  ea s fo  thei  useful ess, elia ilit , a d safet  IEA, . The p og a e s g a ts, 
and the operating subsidies directly ensured the introduction of 362 MW of wind power to 

the market by 2006 (IEA, 2017). Thus, one can note that complementary state funded 

projects, signalled the political commitment of government growth of the wind market. This, 

without doubt, was a major contributing factor to the success of StrEG as a policy tool for 



 

15 

 

financing and deploying wind energy. Together with the 250 MW wind programme of the 

BMBF, StrEG helped the wind power sector to reach a market breakthrough.  

StrEG: Policy Impact & Outcomes 

The egulato  ha ges ought a out  St EG fa ilitated the e e ge e of a i he  i d 
energy industry. This niche was backed by both public and private sources finance and 

investment. It benefited from national subsidies, and a favourable RE FiT. The niche was an 

evolving cluster of wind IPPs in which ordinary citizens, and community based actors played 

a pivotal role in both the financing, and the organisational structure of decentralized, and 

grid connected onshore wind energy projects. It is also important to note that under StrEG, 

the installed onshore wind power capacity nearly centupled from about 48 MW in 1990 to 

4,443 MW in 1999 (Bruns & Ohlhorst, 2011). Thus, one can note that StrEG contributed well 

to the market creation, and expanded generation capacity of wind energy.  

The e a e u e  of easo s h  St EG o t i uted to su h a ua tu -leap  of the Ge a  
wind energy market. The introduction of the REFiT was an important factor. The REFiT 

encouraged a wind energy development pathway that was bottom-up driven, decentralised 

and community owned. A bottom-up approach without doubt signalled a new era in the 

energy sector of Germany. Previously energy matters were a policy matter in which citizens 

had no role, and for which solutions were generated through a top-down approach. REFiT 

also offered security of investment which attracted ordinary citizens, and also enabled them 

to easily access finance to invest in RETs. Such opportunities that were made possible 

through the REFiT contributed to increased social support, and local acceptance of wind 

energy in the areas of deployment. StrEG was also complemented by other government 

support programs in the form of subsidies, and grants for R & D.  

Without early political commitment, and complementary support programmes from the 

go e e t, St EG s pote tial to su eed ould ha e ee  u de i ed. The e e e 
however notable weaknesses inherent in StrEG. One prime example is that it did not make it 

mandatory for electricity utilities to accept electricity from third parties or from renewable 

sources. Such fissures or policy loopholes necessitated the need for reforms to improve 

certainty, and reduce risks in the wind energy market. This led to some reforms at the turn 

of the e  ille iu  to Ge a s oung renewable energy regulatory, and policy 

framework.  

 

 

Renewable Energy Sources Act-2000 (Erneuerbare-Energien-Gesetz 

(EEG)  

Background 

Both at the global, and state level, there were a number of political, economic, and social 

factors worth recognising, that led to the coming to life of the Renewable Energy Sources 
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Act/ (Erneuerbare-Energien-Gesetz (EEG) of 2000, the successor to the StrEG.  In 1992, 

Germany was among the 154 countries to sign the United Nations Framework Convention 

on Climate Change (UNFCCC) in Rio de Janeiro, Brazil. The signing of this international 

ag ee e t sig alled Ge a s o it e t to taki g o p ehe si e li ate itigatio  
measures.  Similarly, in 1998 Germany signed the Kyoto Protocol, committing the country to 

a 21% reductio  i  g ee house gas e issio s IRENA, . As ost of Ge a s 
greenhouse gas emissions came from the energy sector, long-term strategies had to be 

formulated and enforced to reform the energy sector and reduce carbon emissions.  

Moreover, during the mid-1990s two reports further increased political and public 

awareness about the need to redesign energy policies, and help Germany adapt to, and 

mitigate climate change. The First Assessment Report (1990) by the Intergovernmental Panel 

on Climate Change (IPCC) signalled the threat posed by increasing levels of greenhouse gases 

to governments across the globe. Similarly, the need to tackle climate change gained cross-

party consensus, after the first climate Enquete Commission of the German Parliament. On 

the political front, the CDU (Die Christlich Demokratische Union Deutschlands) /CSU 

(Die Christlich-Soziale Union) and FDP (Die Freie Demokratische Partei) lost its majority to a 

coalition of the SPD (Sozialdemokratische Partei Deutschlands), and the Green Party after 

the German federal elections of 1998. This electoral cycle brought the expansion of 

renewables a d a  i ediate ato i  phase‐out to the top of the politi al, a d pu li  poli  
age da. These issues had ee  the politi al fo us of the G ee s si e the pa t s fou datio , 
and being in government enabled them to make their fair contribution to profoundly 

edesig i g Ge a s e e g  poli  Hake, et al., 2015).  

 In 1998, the German Energy Industry Act (Energiewirtschaftsgesetz) was enforced, 

and it required the liberalisation of the electricity market which was dominated by 

monopolies in generation, grid infrastructure, as well as transmission and distribution. The 

EU directive concerning common rules for the internal market in electricity was the main 

driving force behind the liberalisation of the electricity market (Bruns & Ohlhorst, 2011).  

Before the liberalisation of the electricity market, electricity utility companies, who also 

owned, and operated the electricity grid had relied on the fact that they had no "obligation 

fo  ge e al o e tio  a d suppl " of thi d‐pa t  ele t i it , as stipulated in the StrEG (Hake, 

et al., 2015). With the new regulations, the monopolies of the big energy companies had 

finally been broken, and this created yet another window of opportunity for favourable 

policy prescriptions that would improve the market uptake of wind energy. Consequently, 

The Renewable Energy Act (Erneuerbare-Energien-Gesetz, or EEG) was adopted in 2000 

se i g as the asis fo  toda s e e a le e e g  egulato  a d poli  f a e o k.  

EEG Phase One: 2000-2009 

Renewable Energy Sources Act-2000 (Erneuerbare-Energien-Gesetz EEG-

2000) 

Guaranteed FiT, & Priority Grid Access 

One policy implication that followed liberalization of the German electricity market was the 

sharp decline in electricity prices that ensued. This might have been a positive development 
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for electricity consumers, but certainly not for wind energy investors, and developers. Since 

StrEG linked the remuneration rate for wind energy to the average price of electricity, the 

profitability of many wind energy projects was weakened, as a result of the declining 

electricity price (Hake, et al., 2015). This reduced investor confidence in the future of the 

wind market.  

 For that reason, when the EEG of 2000 was formulated, and enforced; it decoupled the 

remuneration rate from the average price of electricity per kilowatt-hou  kWh . The EEG s 
remuneration rate was pegged a lot higher than that of StrEG, and it was also based on a 

fixed, regressive, and technology specific FiT (IRENA, 2015). Another important provision of 

the EEG stipulated that the FiT was to be guaranteed for a period of 20 years. The 

remuneration scheme of the EEG of 2000 also included a fixed, feed-in premium (FiP) paid 

for every kWh from wind energy sold on the electricity market. With the FiP system, wind 

energy operators had an incentive to sell electricity on the market, and also benefit when 

the prices were high on the market (IRENA, 2015). One can thus note that the remuneration 

scheme under the EEG of 2000 was an important policy tool that attracted investors. The 

high FiT, and complementary FiP reduced project risk, improved the bankability of projects, 

and eased access to loans particularly for small renewable energy players that were 

interested in a decentralised, bottom-up, and community based development pathway.  

Under the policy provisions of the EEG, among other renewables, wind now had priority 

access to the grid. Grid, transmission and distribution operators were obliged to 

preferentially dispatch wind generated electricity over electricity from conventional sources 

like nuclear power, coal, and gas (Wasserman et al., 2012). The FiT, preferential grid access 

and the long-term power purchase agreements (PPAs) between renewable energy producers 

and grid operators provided the provisions for investment protection. These new policy 

provisions continued to largely benefit small to medium investors, such as energy 

cooperatives (Genossenschaft), farmers, local communities, and ordinary citizens who 

wanted to invest in wind energy projects, as they could easily access finance, and earn 

profits as a result of the support provided for in the new legislation. ). Three years after the 

enforcement of the EEG (2000), wind power plants with a total installed capacity of around 

14,350 Megawatts (MW) fed German electricity grids. This is a more than 150% increase in 

wind energy capacity, signalling investor confidence in the market.  

Policy  

 

● Renewable Energy Sources Act-2000 (Erneuerbare-Energien-Gesetz EEG-2000). 

Policy Type 

 

● Financial  incentive (FiT) 

Key Elements ● Decoupled REFiT from average rate of electricity/ kWh 

● REFiT  was now fixed, regressive, & technology specific 

● 20 year power purchase agreements (PPAs) 

● Preferential grid access for RETs 

● Obliged utilities operating the public grid to purchase & pay for renewable 
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generated energy 

● Surcharge provision (EEG-Umlage). However key national industries, energy 

intensive users exempted from levy.  

Complementary 

Policy Tools 

● State subsidies & grants 

● Research & Development 

Policy Outcome & 

Impact 

● By 2003,Wind power plants with a total installed capacity of around 

14,350 Megawatts (MW). 

Table 2: Summary of Renewable Energy Sources Act/ Erneuerbare-Energien-Gesetz EEG (2000) 

 

Differe tiated Tariffs , & Regressive Ele e t 

It should also be noted that under the EEG framework, all remuneration rates paid by 

electricity utilities were increased, although on different scales, depending on the 

technology, capacity or location of the plant (Bechberger & Riche, 2004).  When the EEG 

(2000) was enforced, remuneration rates for wind energy plants were increased by only 10 

%, from 8.25 to 8.78 euro ct/kWh. This is in stark contrast with solar photovoltaic power 

which increased by over 500% from 8.25 to 50.62 euro ct/kWh (Bechberger & Riche, 2004).  

The limited remuneration rate for wind energy can be attributed to the maturity of wind 

technologies, which were a reflection of the commercial viability, and economic 

competitiveness of the technology.   

The EEG did not only differentiate tariffs based on the type of the renewable technology. It 

also differentiated tariffs according to the scale/capacity, and electricity yield. Within the 

wind energy market, this made it possible for larger wind plants to receive lower 

remuneration rates, and wind turbines in (risky) low-wind areas to receive higher 

remuneration rates (Runci, 2005). When basing the remuneration rate on the electricity 

yield, the EEG ensured that during the first five years of operation, wind turbines were 

granted a premium price of 9 euro ct/kWh (Runci, 2005). Thereafter, a monitoring and 

evaluation exercise was to be carried out under which site quality was evaluated against 

predefined performance standards. If a site yielded at least 150% of the (predefined 

performance) standard, then the guaranteed tariff was reduced to 6 euro ct/kWh. For sites 

yielding less than 150%, the 9 cent rate was to be extended by two months for every 0.75% 

that the yield falls below the 150% mark (Runci, 2005). These policy measures without doubt 

promoted the development, and operation of wind energy installations on lower quality 

sites, that would be otherwise considered unprofitable.  

Such policy provisions also ensured that, weaker sites were compensated at a rate that 

guaranteed continued operation, while stronger sites were not over-compensated. The 

higher rates for remuneration also provided incentives for the development of onshore sites 

that were less windy than coastal areas, and allowed inland wind developers access to credit 

that would otherwise not be available. For offshore wind plants, commissioned before the 

end of 2006, a higher remuneration rate was to be paid for nine years (Runci, 2005). This 

was done so as to compensate the higher investment costs associated with offshore wind.  
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An annual degression rate was also added to the EEG of 2000.  From 2002 new installations 

of wind energy would receive lower tariffs (-1.5%), and the amount was to be reviewed 

consistently (IEA, 2017. This provision would prove to be a vital element in ensuring that EEG 

laws were compatible with EU state aid laws, especially given the fast pace at which wind 

energy matured.  

The EEG Surcharge/levy 

Another important cornerstone of the EEG of 2000 is the surcharge provision (EEG-Umlage). 

The EEG surcharge is the mechanism that finances the FiT, and its objective is to equitably 

share the costs of trading renewable energy on the market. It also aims to ensure greater 

compliance with European state aid rules by ensuring that there is greater independence, of 

renewables, from government budgets (IRENA, 2015).  The surcharge is based on the 

difference between the wholesale market price for power on the electricity market, and the 

FiT, as well as the FiP. All electricity consumers pay the EEG surcharge except industries vital 

to international trade, and energy intensive users, who only pay about 2% of the surcharge 

although using 25% of Germany's power (IRENA, 2015). Ensuring that energy intensive 

industries pay a relatively lower EEG surcharge in comparison to other electricity consumers 

seeks to protect, and retain the internatio al o petiti e ess of Ge a s i dust ies. 
Furthermore, independent renewable power operators who produce and consume 

(prosumers) their own electricity are exempted from the surcharge.   

By covering the difference between the market price achieved, and the FiT, the EEG 

surcharge was without doubt an important instrument that attracted investments in the 

wind energy market. The policy design of the EEG surcharge made huge strides in attempting 

to equitably distribute costs of financing renewables between different actors within the 

electricity market (IRENA, 2015). Although the EEG surcharge has been an important vehicle 

to the market uptake of wind energy; it poses some threats to the continued growth of the 

renewable energy market in its entirety. It was a matter of heated public policy debate, 

especially on the eve of the 2017 German federal elections. This is because, except in 2015, 

the surcharge has been increasing since its inception in 2000.  

The main driver of the increase in the surcharge has been the declining wholesale electricity 

prices, which have been slumping sharply in recent years due to a strong build-up in 

renewables, leading to overcapacity in markets, especially when the sun shines and the wind 

blows strongly. Consequently, as the surcharge makes up the difference between the 

wholesale market electricity prices and guaranteed FiTs, the EEG surcharge increases when 

the market price falls (Wasserman, 2012).  This without doubt leaves the German electricity 

consumer most vulnerable, and facing higher electricity prices. Politicians, not to mention 

various actors in the renewable energy scene, such as electricity producers, scientists and 

associations, are becoming increasingly concerned about this correlation. The fear is that the 

traditional high acceptance of and public support for renewable energy technologies like 

wind in Germany may decrease as a result of rising energy prices (Wasserman, 2012).  
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Renewable Energy Sources Act/ Erneuerbare-Energien-Gesetz (EEG 

2004).  

In 2002, Germany passed amendment of the Nuclear Energy Act (2002), aimed at reducing 

dependence on nuclear energy. This was yet another reason to explore ways in which the 

EEG could be improved so as to increase the market uptake of renewables, decarbonise the 

energy sector, and ultimately phase out nuclear generated power. Consequently, the 

Renewable Energy Sources Act of 2004 (Erneuerbare-Energien-Gesetz EEG) (EEG 2004) was 

adopted. The Act of 2004 replaced the EEG of 2000. The amended EEG of 2004 maintained 

the p io  a t s general principles. The purpose of the amendment was to primarily spell out 

the new renewable energy targets of the German government. Under the new provisions of 

the EEG of 2004, there was to be an increase in the share of renewable energies in the total 

electricity supply to at least 12.5% by the year 2010 and to at least 20% by the year 2020 

(IRENA, 2015). 

Policy  

 

● Renewable Energy Sources Act/ Erneuerbare-Energien-Gesetz (EEG 2004) 

Policy Type 

 

● Financial  incentive 

● FIT 

Key Elements ● New RE targets 

● Payments under the EEG only compulsory if electricity is generated exclusively 

from renewable energy 

● Immediate priority to connecting installations for the generation of electricity 

from renewable energies 

● Grid operators take on the necessary costs for upgrading the grid 

● Operators of renewable energy installations to agree on the management of 

energy generation with grid operators. This mitigated potential conflicts 

● Installations with a capacity of 500 kW or more are measured and recorded 

(new codes & standards) 

● Increased FiP for new RE power plants 

● Payments for wind energy also depend on the local wind conditions on site and 

whether the energy is generated on land or offshore. 

 

Table 3: Summary of Renewable Energy Sources Act/ Erneuerbare-Energien-Gesetz (EEG 2004) 

The most important aspects of the 2004 amendments were the new codes and standards 

which stipulated that only electricity generated from increased capacity benefits from 

premium payments. However, the premium rates for existing plants (operating at an 

increased capacity) were to be lower than those for new plants (IEA, 2017). This policy 

prescription incentivised wind energy operators to either expand their existing projects or 

install new ones.  

For wind energy generation, the period of time over which an FiP (EUR 0.032/kWh) was to 

be added to the standard FiT (EUR 0.055/kWh) was shortened. The regression tariff for new 
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projects was set at 2% rather than the previous 1.5%. The adjustments in the degression rate 

mirrored a learning curve for wind energy technologies. The degression rate also helped cap 

profits, and lower costs for consumers.  

Finally, off-shore plants on line before the end of 2012 were to get a standard FiT of EUR 

0.0619/kWh, and also a 12-year FiP of EUR 0.0291/kWh (IEA, 2017).  The policy provisions 

that underpinned the EEG of 2004 enabled wind power to be a major driving force 

enhancing the potential of Germany to meet its renewable energy targets for 2020.  

EGG Phase One- 2000-2009: Policy Impact and Outcomes. 

 One can convincingly argue that during the first phase of the EEG (2000-2009), 

Germany successfully established an FiT policy design that provided transparency, longevity 

and certainty to investors (TLC) (DB, 2012).  Transparency was enhanced by putting in place 

modest degression rates, which ensured that adjustments to the FiT occurred at regular 

intervals. The 20 year-long PPAs between power utilities, and wind energy generators 

reduced project risks, made wind energy projects more bankable and enhanced longevity. 

Last but not least, the FiT, FiP, and priority grid access enhanced certainty, and investor 

o fide e. Du i g the fi st phase of the EEG, Ge a s i d e e g  se to  had also ade 
its fair contribution to fighting climate change. In 2006, wind energy accounted for the 

largest share of electricity production from renewable sources, (around 5.6% of Germany's 

gross electricity consumption) (Büsgen & Dürrschmidt, 2007). This alone achieved a 

reduction of around 20 million tonnes of CO2. In 2007, the wind share increased to 6.4% of 

Ge a s ele t i it  o su ptio  Büsge  & Dü s h idt, .  

EEG Phase Two: 2009-2012 

2009 Amendment of the Renewable Energy Sources Act (EEG 2009)  

With the EU Directive on the promotion of the use of energy from renewable sources 

(Directive 2009/28/EG) the binding EU-wide target for renewables had been stated. As a 

result of the new directive, 20 % of energy had to be from renewable energy sources, 

including biomass, hydro, wind and solar power, by 2020. The EEG of 2009 sought to help 

Germany meet these targets. The amendment of 2009 stipulated a higher FiT for wind 

energy, and put in place other measures to stimulate the development of both onshore and 

offshore wind power (IEA, 2017). Under the EEG of 2009, the FiT for onshore wind farms 

was increased from EUR8.03 to EUR9.2 cents/kWh for the first 5 years of operation, and EUR 

5.02 cents/kWh after that. In line with the degression rate, the tariff was also to be 

decreased every year for new installations by 1%, as opposed to the previous 2% (IEA, 2017). 

Most importantly, the EEG reforms of 2009 increased the repowering bonus 

(Repoweringbonus), to support the replacement of old turbines with new ones. The 

remuneration rate for repowered turbines was to be increased by EUR 0.5 cent/kWh (IEA, 

2017).  

There were also two important standards that were put in place, and had to be met by wind 

power plant operators so as to benefit from the repowering bonus. First, only turbines 

located in the same administrative district, and at least ten years old could benefit from the 

https://www.iea.org/policiesandmeasures/pams/germany/name-24289-en.php
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repowering bonus. It was also important for the new turbine to have at least twice, but no 

more than five times the original turbines capacity. An additional system service bonus was 

granted for specified technical contributions (Systemdienstleistungen/ SDL), including the 

ability to maintain voltage if the transmission grid fails (IEA, 2017). 

 

Policy  

 

● Renewable Energy Sources Act/ Erneuerbare-Energien-Gesetz (EEG 2009). 

Policy Type 

 

● Fnancial incentives (Feed-in tariffs/premiums) 

Key Elements ● A higher feed-in tariff for wind energy, and other measures to stimulate the 

development of both onshore and offshore wind power 

● FiT for onshore wind farms was increased from EUR 8.03 to EUR 9.2 cents/kilowatt-

hour (kWh) for the first 5 years of operation, and EUR cents 5.02/kWh after that 

● Increases the repowering bonus, to support the replacement of old turbines by new 

ones 

● Offshore wind, the initial tariff is set at EUR cent 15 /kWh until 2015. After that it is 

set to decrease to EUR cent 13/kWh for new turbines, decreasing by 5% per year. 

 

Policy Impact & 

Outcomes 

• Commissioning of the Alpha Ventus offshore test site 

• Germany European leader in wind energy, with 25,777 MW total capacity installed at 

the end of 2009. 

Table 4: Summary of Renewable Energy Sources Act (Erneuerbare-Energien-Gesetz EEG) (EEG 2009). 

 

For offshore wind, the amendments increased the tariff substantially in comparison to 

previous years.   The initial tariff was set at EUR cents 15 /kWh until 2015. After that it was 

set to decrease to EUR cent 13/kWh for new turbines, thus decreasing by 5% per year (IEA, 

2017). An increased remuneration rate was instituted so as to counter the fact that offshore 

expansion took place at a significantly slower pace than planned, primarily as a result of the 

2008 financial crisis, and also that this was relatively a new field of investment (Bruns & 

Ohlhorst, 2011).  

The new legislative provisions that fell under the 2009 EEG, especially the bonus for 

repowering, without doubt provided incentives that spurred research, innovation, and 

technological development of wind energy technologies. What is also certain, and is of 

paramount importance is that the FiT, a ket p e iu s, a d o uses  e e u ial 
financial incentives that attracted further investments to the wind energy market.  

The strength of the EEG of 2009 was that the tariff system was flexible, and designed to 

respond to market dynamics, as well as the level of technology maturity (IRENA, 2015). The 

new EEG (2009) also put in place some measures of insurance, which would protect wind 

energy operators against unfair management practices by grid operators. Grid operators 

were not only required to expand the grid, but also to optimise its management. Failure to 
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comply with these requirements could lead to claims for damages by any renewable power 

producer willing (IRENA, 2015).  

EGG Phase Two- 2009-2012: Policy Impact & Outcomes 

A significant milestone during the second phase of the EEG was the 2010 commissioning of 

the Alpha Ventus offsho e test site, o ple e ti g the esea h i itiati e alled Resea h 
at Alpha Ve tus  RAVE . This offsho e test site ai ed, a d p o ed to e useful i  a ui i g 
fundamental technical and environmental information for the future expansion of offshore 

wind energy (IRENA, 2013). In 2011, during the course of the year, new wind turbines having 

a total nominal power of 2051 MW (onshore and offshore) were installed. This meant that at 

the end of 2011 a total of about 22,200 wind turbines were installed in Germany generating 

28,818 MW (IWES, 2012).  

EEG Phase 3: 2012-2014/2016  

Background 

I  Septe e  , the Ge a  go e e t pu lished the E e g  Co ept  . The 
Energy Concept provides the long-term (up until 2050) political timetable for the transition 

of the ou t s e e g  suppl  s ste  IRENA, . Follo i g the pu li atio  of the E e g  
Concept (2010), Germany  now aims at reaching the following minimum shares of renewable 

energy in electricity supply 35% by 2020; 50% by 2030; 65% by 2040; 80% by 2050 (IRENA, 

2015). It should also be noted that the Energy Concept document clearly states that wind 

energy is an important component of this transition.  Such recognition can be attributed to 

the fa ou a le o ditio s fo  i d po e , espe iall  offsho e i d that eeds to e fu the  
exploited.  In addition, the maturity and established global capacity of wind power, makes 

wind generated energy more cost competitive relative to other renewable sources. Finally, 

following the Fukushima nuclear disaster, the German government committed to itself to 

phasing out nuclear power, and redesigning energy policy so as to increase the market 

uptake of renewables. For that reason, the EEG of 2009, was amended and replaced with a 

new act in 2012.  

Renewable Energy Sources Act (EEG 2012) 

Under the amended EEG of 2012, the basic principles of the EEG, in particular priority 

purchase, transport and distribution of electricity generated from renewable energy sources 

as well as statutory feed-in compensation, remained unchanged. The feed-in tariff structure 

for onshore wind also remained mainly unchanged. The FiT of EUR Cent 8.93/kWh) was to be 

decreased every year for new installations by 1.5%, as opposed to one percent in the EEG 

2009 (IEA, 2017). The system service bonus was to increase in 2014 for new wind 

installations, and 2015 for existing facilities. The repowering bonus of EUR Cent 0.5/kWh (to 

support the replacement of old turbines by new ones) was to be restricted to wind turbines 

that were put into operation before the year 2002 (IEA, 2017). 

For offshore wind, the FiT remained at EUR Cent 15/kWh. The tariff for new turbines was not 

to be decreased before the year 2018 (instead of 2015 initially). The rate of regression for 

offshore wind projects was set at 7%, instead of 5%. To accelerate repayment of investment 

https://www.iea.org/policiesandmeasures/pams/germany/name-24289-en.php
https://www.iea.org/policiesandmeasures/pams/germany/name-24289-en.php
https://www.iea.org/policiesandmeasures/pams/germany/name-24289-en.php
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in offshore wind farms an optional FiT model was introduced, which offered an initial FiT of 

EUR Cent 19 /kWh paid for 8 years (standard model was EUR cent 15/kWh for 12 years) (IEA, 

2017).  

Policy  

 

● Renewable Energy Sources Act (Erneuerbare-Energien-Gesetz EEG) (EEG 2012). 

Policy Type 

 

● Financial incentives (FiT) 

Key Elements ● I  ag ee e t ith E e g  Co ept , ew RE targets incorporated in EEG of 

2012 

● Priority purchase, transport and distribution of electricity generated from 

renewable energy sources as well as statutory feed-in compensation, remains 

unchanged. 

● Market integration, system integration and grid integration of RETs gain 

considerably in importance, of RETs 

● FiTstructure for onshore wind remains mainly unchanged. 

● For offshore wind, the initial tariff remains at EUR Cent 15/kWh. 

● To accelerate repayment of investment in offshore wind farms an optional 

feed-in tariff model was introduced, which offers an initial tariff of EUR Cent 

19 /kWh paid for 8 years (standard model: EUR cent 15/kWh for 12 years). 

 

Policy Impact & 

Outcomes 

• Favourable policies for offshore wind encouraged investments i.e. 

Kreditanstalt für Wiederaufbau (KfW Bank) unleashed a EUR 5 billion 

programme to promote offshore wind farms 

Table 5: Summary of Renewable Energy Sources Act/ Erneuerbare-Energien-Gesetz (EEG 2012). 

 

A number of further supporting measures outside the EEG were taken to stimulate offshore 

wind energy. The most important being the loan programme of the German state owned 

bank Kreditanstalt für Wiederaufbau (KfW Bank). In 2012 KfW unleashed a EUR 5 billion 

programme to promote offshore wind farms (KfW, 2016). Certainly such support helped 

sustain the growth of the wind energy market in Germany especially for new and complex 

offshore wind technologies whose project risks were still relatively high, and which private 

commercial banks are still being very cautious about. Thus, one can note that with the 

ushering in of the 2009 EEG amendments, there is increased support for offshore wind 

projects.  This is because offshore wind energy features some of the highest load hours 

amongst all renewable technologies. In addition, against the increasing scarcity of onshore 

sites with abundant and consistent wind characteristics, offshore wind is becoming 

increasingly attractive (EY, 2015). 

 2014 Amendment of the Renewable Energy Sources Act (EEG 2014) 

The 2014 Amendment of the Renewable Energy Sources Act (EEG) entered into force in 

August 2014. The 2014 revision of the Renewable Energy Sources Act stipulated a binding 

expansion corridor. RES technology expansion corridors for onshore wind energy were set at 
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2.5 GW of net additions annually, while those for  offshore wind energy  were set at 

between 6.5 GW and 7.7 GW additions until 2020 (800 MW per year) (IEA, 2017).  

Policy  

 

● Renewable Energy Sources Act/ Erneuerbare-Energien-Gesetz (EEG 2014). 

Policy Type 

 

● Financial incentive (FiT) 

Key Elements ● RES gross electricity consumption share is set to increase 

● RES technology expansion corridors: Onshore wind energy – 2.5 GW of net 

additions annually; Offshore wind energy – 6.5 GW to 7.7 GW additions until 

2020 (800 MW per year) 

● Mandatory direct marketing 

● Market premium 

● Starting from 2017 renewable energy generators will receive financial support 

via tenders. The rules of tenders are not yet agreed on. 

● RES generators with a capacity up to 500 kW commissioned before 1st of 

January 2016 are supported via fixed feed-in tariffs. 

● It lays the foundation for tendering of support from 2017 onwards; 

● It removes several subsidies and exemption for energy-intensive consumers 

a d p osu e s 

 

 

Policy Impact & 

Outcomes 

• Paradigm shift from FiT to auction based system. 

Table 6: Summary of Renewable Energy Sources Act/ Erneuerbare-Energien-Gesetz (EEG 2014) 

Mandatory Direct Marketing 

The EEG amendment of 2014 retained the market premium. However, the market premium 

was only to be issued to wind energy generators that directly market their energy, on the 

wholesale electricity market, either independently or through a direct marketer (Grau et al., 

2015). However, there are some limitations to the direct marketing provision, even though 

the provision retains a market premium that creates an incentive to maximize the market 

value of generation, and to master wholesale market operations (DB, 2012).  In particular, 

two changes that arise from the now-mandatory direct marketing have a major impact. On 

one hand, the fact that operators must bear the costs of forecast deviations leads to 

increasing and unstable operating costs (Grau et al., 2015). On the other hand, due to site-

specific wind power profiles that could differ from the average wind power output profile in 

Germany, the combination of electricity market price and market premium can fall below 

the former FiT (Grau et al., 2015). Such operational risks threaten the viability of the wind 

market.  
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Phase : The Pa adig  Shift : The Re e a le E e g  Sou es A t 
(EEG 2017). From FiT to an Auction Based Remuneration System 

On 8 July 2016, the (new) German Renewable Energy Act 2017 (Erneuerbare-Energien-

Gesetz 2017, EEG 2017) (the EEG 2017) was adopted. After having been finalised, the new 

legal framework came into force on 1 January 2017. It will have a significant impact on the 

German renewable energy market, including onshore & offshore wind development.  The 

EEG (2017) is a further development of the previously applicable Renewable Energy Act 2014 

which already aimed to deliver an increase on the level of renewable energy sources in 

German power productions while simultaneously reducing the energy cost for consumers. 

 

Policy  

 

● Renewable Energy Act (EEG 2017) 

Policy Type 

 

● Financial  incentive 

● Monitoring, Regulatory Instruments 

● Obligation schemes/ Codes and standards 

Key Elements ● Paradigm shift, with FiT being discarded in favour of auction based remuneration 

system.  

● only those renewable installations that have won a tender will receive payment for 

power supplied 

● Every renewable to get tailored auction design 

● Go e e t ai tai s  deplo e t o ido  

● Auctioning a specific amount of capacity volume each year 

● Small renewable installations of under 750 kW capacity will not participate in tender, 

but will continue to receive FiT 

● Under certain conditions, installations from other European countries can participate 

in the auctions for 5% of the annually installed capacity.  

 

Complementary 

Policy Tools 

● Special rules to protect community project developers 

● Deployment corridor 

Policy Outcome & 

Impact 

Some esults of first auction for onshore wind installations:  

● Auction significantly oversubscribed 

● Greater share of citizens' energy companies 

● Limits reached in the network expansion area 

● Few disqualifications 

Table 7: Summary of Renewable Energy Act/Erneuerbare-Energien-Gesetz (EEG 2017) 

 

Some of the key features of the EEG (2017) are: 
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1. The introduction of an auction system for nearly all renewable energy sources 

(onshore wind, offshore wind, photovoltaic and biomass). This marks the 

major change, allowing for a more market driven electricity system. 

2. Onshore wind farms can only participate in auctions if the permit under the 

Federal Immissions Control Act (Bundesimmissionsschutzgesetz) has been 

obtained.  

3. There is the introduction of a so- alled e t alised odel  fo  offsho e i d 

installations. The ministry proposes centralised (Danish) model to ensure 

sufficient competition and to make site planning, installation approvals and 

grid connections more cost effective and dovetailed.  

 

The 2014 EEG announced a switch from feed-in tariffs to auctions as the principal support 

scheme for renewable electricity. From 2017 onwards, funding rates for renewable will be 

determined via a market-based auction scheme. Under an auction based system, project 

developers who participate in the auction typically submit a bid with a price per unit of 

electricity at which they are able to realise the project. The auctioneer evaluates the offers 

on the basis of the price and other criteria and signs a power purchase agreement (PPA) with 

the successful bidder (IRENA, 2015). Proponents of the auction based remuneration scheme 

put forward that auctions lead to real price discovery, and drive down costs.   

Limitations of Auction Based System: High Transaction Costs.  

Auction based systems could hinder wind market development from 2017 onwards. Wind 

energy excepts are sceptical whether auctions for wind allow Germany to achieve the three 

main goals of cost reduction, diversity of players and target achievement within the 

renewable energy sector. Auction based instruments have been criticised for their high 

transaction costs, both for auctioneers and bidders (IRENA, 2015: 15). Transaction costs 

i lude osts fo  ollate als deposits  fo  p oje t de elope s, osts due to longer project 

development times because of the process duration of tenders, and costs incurred by 

idde s that su se ue tl  fail to i  i  the te de  Gau, .  

These high costs without doubt discourage small, and local level players in pursuing 

community wind projects. On the other hand, established commercial firms and global 

operating utilities, with strong balance sheets and strong industry experience are more 

capable of taking part in the competitive bidding process. Consequently, the traditional 

electricity system, characterised by a few central generators transmitting and distributing 

ele t i it  to illio s of o su e s ould e epli ated i  Ge a s i d e e g  a ket if 
the auction based remuneration systems remains the long-te  asi  la  of fi a i g, a d 
deploying wind energy.  (Jairy, Martin & Ryor, 2016).  A wind energy market structure that is 
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centralized, and has few players does not help create an absolutely free market but often 

leads to higher prices for the consumer (Gsänger, 2016). 

Auction Design & Capacity Volume Prerequisites for Onshore Wind Prerequisites for Offshore Wind 

● The Federal Network Agency 

(Bundesnetzagentur) responsible 

for competitive bidding process.   

● Starting in 2017, three to four 

rounds of auctions per year (for 

solar PV and onshore wind). 

● Participants place single, sealed 

bids. Bidders have to lodge a 

security deposit to ensure that 

only serious bids are submitted. 

● Auctions will follow the pay-as-

bid principle, i.e. the amount of 

funding corresponds to the 

individual bid placed. 

● The lowest bids will be accepted 

until the volume of capacity 

auctioned is reached. A 

maximum price will be published 

in advance. 

● Successful installations will 

receive the funding rate with 

which they won the bid for 20 

years. 

● Special rules for citizen energy 

projects:  They have to 

participate in the auction system 

(unless they are too small) but 

enjoy certain benefits, e.g. they 

will automatically receive the 

highest feed-in tariff accepted in 

the tender, rather than their own 

(possibly) lower bid. 

 

● Bidders will have to get their projects 

approved under the Federal 

Immission Control Act (late-stage 

auctions). 

● Onshore project developers will have 

to lodge a smaller security deposit. 

Installations shall be completed 

within two years.  

● Existing, small, local cooperatives 

with a minimum number of 

individuals to be exempted from 

providing the costly permission under 

the Immission Control Act before 

making a bid and will get other 

financial privileges. 

● Price level to be determined by 

frequent auctions. 

● Stringent annual capacity volume for 

onshore wind installations will be set 

at 2.8 GW per year in 2017-2019 and 

at 2.9 GW after 2020, taking into 

account the 45 percent renewables 

target for 2025. 

 

 

 

● Introduction of the 

e t alised odel  

● Between 2021 and 2024 

a transitional auction 

model will apply. 

Offshore wind expansion 

will remain at 15 GW by 

2030. The capacity 

volumes auctioned per 

year will be in line with 

this target and will be 

around 500 MW per year 

between 2021 and 2022; 

700 MW between 2023 

and 2025 and 840 MW 

annually from 2026 

onwards. 

Table 8: Key elements of the auction/ competitive bidding system under the EEG (2017) 
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Auctions undermine support for wind energy 

Auctions also threaten to diminish the support for wind, which up until now has been very 

high. Local communities and ordinary citizens, have tended to support wind energy projects 

because of the direct benefits that they accrue, such as financial profit, jobs, and more 

democratic control (Gsänger, 2016). Since from auctions mainly benefit large, and globally 

operating corporations, they exclude local communities and ordinary citizens (Gsanger, 

2016). Without local participation and support, the potential of the wind energy market to 

sustain its development, and growth pathway will be compromised.  

Auctions also tend to promote the financing, and deployment of large-scale, centralized, 

commercial wind farms. This is in big contrast to the bottom-up, and decentralised business 

model that has been a core tenet of the FiT remuneration scheme of the EEG. Decentralised 

approaches to wind energy development are beneficial in that they are physically, and 

economically more efficient than the monopolistic, and centralised business model 

(Gsänger, 2016).  

Attempts to realise community wind under auction system 

Given that an auction remuneration system undermines the potential of a diversity of 

bidders, the German government introduced special rules for community wind power in its 

first onshore wind auction, which was held in May 2017. The objective of these special rules 

were to ensure greater involvement of local communities, and retain the now threatened 

community wind projects, and small wind parks that play an important role in the broader 

wind energy market of Germany.  

Preferential treatment was given to projects of at least ten individuals, and where the local 

citizenry owns the majority of the shares. In addition, there were also lower qualification 

requirements for local communities to take part in wind energy auctions. For instance, while 

other bidders must present a permit according to the Federal Emission Control Act, such 

projects can participate without this permit (Klessmann & Tiedmann, 2016). This was seen as 

a positive element, since obtaining the permit is a lengthy and expensive step which has 

previously hindered the ability of some projects to realise commercial operation (Klessmann 

& Tiedmann, 2016). A longer realisation period, was also put in place for community based 

players. Their realisation period is two years longer than the regular one which lasts for 

thi t  o ths. Fi all , u de  a p efe e tial p i e ule, o u it  i d p oje ts  
remuneration rate is higher than other successful individual bidders (Klessmann & 

Tiedmann, 2016).  

In spite of the special provisions, the preferential treatment element did little to enhance 

the meaningful realization of a bottom-up driven, and decentralized community owned wind 

farms. Around 95% of the successful bids in 2017 fell under the EEG definition of 

o u it  e e g  ut it a e out that i  fa t the  e e ot eall  su h p oje ts ut 
a ked  a fe  la ge o pa ies WWEA, . E ide e suggests that the e e g  
o u ities  that o  the ids appea ed to o sist of e plo ees of p ofessio al p oje t 

developers, who managed to gain an advantage by working with a cooperative (Klessmann & 

Tiedmann, 2016). The special rules for communities also created substantial disadvantages 
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for other bidders. This raises resentment, and conflicts between actors within the wind 

energy market (Klessmann & Tiedmann, 2016).  

Se e al p oje t de elope s eated e e g  o u ities  so as to e efit f o  the 
advantages. This without doubt undermines the protracted growth of a bottom-up, and 

decentralized community wind development pathway (Klessmann & Tiedmann, 2016).  It 

also compromises the ability to pursue, and realise a just, and equitable transition through 

which communities, and citizens can benefit from meaningful ownership of community wind 

farms, and the numerous economic, environmental, and social benefits associated with 

community wind projects. Earlier on in the paper, it was suggested that the policy design of 

REFIT foste ed t a spa e , lo ge it , a d e tai t  fo  i esto s i  Ge a s i d e e g  
market. Given the latest results of the German wind energy auctions, it is very questionable 

whether an auction based remuneration system will be able to maintain, or surpass high 

standards that have been set within the German wind energy market, for instance high 

employment figures in the renewable energy sector, high EU market-share, and the diversity 

of players that have been able to have a stake in the market. 

EEG Phase Three-2012-Present: Policy Impact & Outcomes 

By 2016, 45 % of all the produced power from renewables in Germany came from wind 

energy. This was equivalent to 18 % of renewable energy in the EU-15 in the same year 

(BMU, 2009). In the first half of 2017, 108 offshore wind turbines (OWT) with an installed 

capacity of 626 MW fed into the grid for the first time (Deutsche WindGuard, 2017). The 

majority of the newly feeding OWT were installed in 2017.  
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Figure 2: Gross electricity generation in Germany in 2016*, status: March 2017  Source: BMWi 

 

 

Figure 3: Development of the wind energy sector in Germany Source: (Sunak, Höfer, Siddique, Madlener, De 

Doncker, 2015) 

 

 

 

3. Grid connection regulations 

Milestones 

As a result of the growing share of renewables, issues related to market integration, system 

integration and grid integration have gained considerable importance. How costs to grid 

integration are distributed, and the administration of grid infrastructure is of vital 

importance to the positive perception, stability and growth of the wind market in Germany. 

Ne e theless, he  deli e ati g o  the su ess of Ge a s i d energy sector, 

decreasing technological costs, and a plethora of financial incentives that have attracted 

investors are often cited as explanatory factors. However, the role played by the legislative 

provision of the EEG in setting in motion favourable grid connection regulations that benefit 

wind energy should not be underestimated. Under the EEG regulatory framework, the four 

transmission system operators in Germany (TenneT, 50Hertz Transmission, Amprion and 

TransnetBW) are primarily responsible for the secure operation of grid infrastructure (BMWi, 

2017).  

Moreover, the transmission system operators are supervised by the Bundesnetzagentur 

(Federal Network Agency), which for example authorises grid expansion and grid-use fees. 

The EEG, since its inception, has not merely ensured the opening-up of the grid to 

renewables such as wind. The new grid connection regulations of the EEG require grid 

infrastructure operators to grant priority, non-discriminatory access to renewables, as well 
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as purchase, pay, and transmit renewable energy generated power. Such measures, without 

doubt, helped sustain the growth of the wind market (BMWi, 2017).  

Challenges: Limited Grid Infrastructure 

Ho e e  Ge a s li ited g id i f ast u tu e is a pote t hu dle that a  pote tiall  
undermine the positive growth that has been experienced within the wind energy market.  

Currently, Germany has an infrastructure backlog of more than 7,500 kilometres (km) of 

transmission grid, which need to be upgraded, or constructed anew in the next few years 

(BMWi, 2017).  

In 2015 almost 2,300 MW of offshore wind energy was put into operation (Wind Monitor, 

2017). What is however interesting is that this extraordinarily great amount was not able to 

be adequately fed-in to the grid, because of a grid infrastructure completion backlog (Wind 

Monitor, 2017). Grid congestion, in some instances, have contributed to wind turbines 

having to be switched off, in spite of prevailing favourable wind resources in the areas of 

wind energy production (Oltermann, 206). Such developments do little to ensure the 

commercial viability of wind farms.  

Grid Restrictions 

To address problems related to grid congestion the German government has opted for a 

adi al poli  easu e, i  the guise of g id est i tio s . What this essentially means is that 

the German government has restricted the deployment of wind turbines exactly where the 

ajo it  of the ou t s high i d sites a e lo ated. The go e e t has i posed li its o  
the addition of new capacity in the so- alled g id e pa sio  a ea  Ago a E e gie e de, 
2017). The annual addition of new capacity is currently limited to 58 per cent of the average 

expansion over the three previous years. This also translates to a limiting onshore wind 

power expansion in northern parts of the country to 902 MW annually until at least August 

2019 (Agora Energiewende, 2017).  Such a policy risks undermining the German 

go e e t s apa it  to eet its e e a le e e g , a d CO  edu tio  ta gets. The 
drawback of such a policy tool is also that it reinforces prevailing negative perceptions about 

wind energy. For instance, to some extent, it implies that wind energy is the main driver of 

grid congestion. This is not the case, as it will be explained later.  

Legislative Responses for Grid Infrastructure 

To ensure that wind energy facilities in the North Sea and the Baltic can be coordinated and 

rapidly connected to the power lines, and transported to high-demand regions in the central, 

and southern states; a series of development plans and legalisation have been passed. These 

include the Offshore Grid Development Plan, and Electricity Grid Development Plan, which 

were drafted by the four major transmission system operators, and approved by the Federal 

network Agency (BNetzA) (BMWi, 2015). The Grid Expansion Acceleration Act (NABEG) and 

the Energy Act (EnWG) passed in 2011, are also other laws enforced with the purpose of 

accelerating the urgently needed expansion of the grid which would also benefit the wind 

market too.  
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However, it is still uncertain to what extent these legal instruments will facilitate a rapid 

expansion, of the grid that will benefit the wind energy market. For grid infrastructure to be 

developed, and operate, a lot of administrative rules and regulations have to be met by the 

transmission companies responsible for developing the grid. These include Strategic 

Environmental Assessment, Federal Requirement Plans, Federal Sectoral Planning, and 

Planning Approval Proceedings (BNetzA, 2017). All these approvals are necessary, for the 

development of a sustainable grid network. The rules, regulations, and proceedings can be 

cumbersome, and potentially stall grid expansion. Such limited progress in grid expansion 

will hamper the effective, and efficient market uptake, and performance of wind energy, 

both onshore and offshore.  

Financing of grid connection, and grid extension 

A contentious issue in Germany are the high costs associated with grid expansion. In 

expanding the grid two policies are usually adopted. A technical tool can ensure the market 

integration of renewables by investing in technological development, and innovative grid 

infrastructure such as smart grid technologies, energy storage and more flexible generation 

technologies (IRENA, 2015). On the other hand an economic regulatory framework is 

adjusted to account for the cost structure, so as to allow for new services and revenue 

channels, and to support new business models (IRENA, 2015). Both tools have been adopted 

by the German government in expanding the grid. In line with the economic approach, the 

EEG (2009) set in place provisions concerning the financing of grid connection and grid 

extension. Its provisions stipulated that the costs for grid connection have to be paid by the 

plant operators whereas possible costs for upgrading the grid must be borne by the grid 

operator.  

 To fi a e the g id, the t a s issio  s ste  ope ato s i  Ge a  set a g id fee , 
which is supervised, and authorised by the Bundesnetzagentur (Federal Network Agency). In 

September 2016, the transmission system operating companies announced an 80% increase 

in the grid fee for 2017. The grid fee has been increasing at a rate that made it higher than 

the EEG surcharge. Figure 2 below shows the cost impact of the grid fee (light green bars) 

compared to the EEG surcharge (dark green) over the last three years in an average German 

household (Morris, 2016). 

An increase in electricity levies/ fees, can potentially increase the negative perception, and 

local acceptance of renewables like wind. Some of the grid operating utilities have 

convincingly argued that increased generation capacity of wind, has fuelled grid congestion, 

and precipitated the urgent need for grid expansion. However, this argument does not hold 

true. This is because conventional power plants often have PPAs, meaning that they can 

continue to sell electricity to their contractual buyer even when prices on the power market 

are very low (Morris, 2016). So grid congestion is brought about not by wind alone, but the 

combination of all clean energy technologies, and all conventional power sources. 
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Figure 4: Comparison of grid fee, and EEG surcharge Source: Lichtblick 

Nonetheless, with regards to the 80% grid fee hike, the Federal Network Agency stepped in 

and played its regulatory role in capping the profit margins of transmission operating 

companies (Morris, 2016). It should also be noted that for the settlement of any dispute in 

relation to grid costs, the Federal Ministry of Economics and Technology (BMWi) also 

established a clearing centre, with the involvement of the parties concerned (IEA, 2017). 

Thus, one can note that, in the administration of the grid, where there is potential between 

renewable energy generators, grid infrastructure operators, and end-users; the role of 

government departments and regulators is key to managing explosive conflicts that can 

threaten the stability and viability of a market.  

4. Site designation 

Finding suitable sites for wind farms is a complex decision-making problem, involving 

several, and sometimes conflicting, criteria and multiple objectives. For instance, a number 

of legislative, & policy prerogatives have to be taken into account on different levels. These 

include the BauGB, BauNVO, BImSchG, UVPG, ROG, Luftverkehrsgesez, state building codes 

(Landesbauordnung), BNatSchG1, conservation acts of the states and the state specific 

decrees (Erlasse). In the case of potential investments in onshore & offshore wind farm 

                                                      

1
BauGB (Baugesetzbuch/ Federal Building Code); BauNVO (Baunutzungsverordnung/ Federal Land Utilisation 

Ordinance);BImSchG (Bundes-Immissionsschutzgesetz/ Federal Immission Control Act); UVPG (Das Gesetz über die 

Umweltverträglichkeitsprüfung/ Environmental Impact Assessment; ROG (Raumordnung/ Regional planning); LuftVG 

(Das Luftverkehrsgesetz/ Air Traffic Act; BNatSchG (Das Gesetz über Naturschutz und Landschaftspflege, kurz 

Bundesnaturschutzgesetz/ Federal Nature. Conservation Act) 
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projects in Germany, site designation also strongly depends on a thorough site assessment 

that aims at meeting technical, economic, environmental, and social acceptance-related 

criteria (TU Berlin, 2017). 

 The site pre-selection procedure for wind farms in Germany is most commonly based 

o  a  e lusio  app oa h Positi aus ahl  hi h is de i ed f o  legal and factual aspects. 

For instance, in considering a potential site for a wind farm, areas are excluded which lack 

sufficient average wind speeds, as well as areas where wind farm siting is restricted, such as 

residential areas, natural resources areas (flora-fauna-habitat (FFH) areas4), water bodies, or 

federal highways and other roads. In some cases, also buffer zones, i.e. minimum distances, 

around the aforementioned areas, are excluded according to German legislation (TU Berlin, 

2017).  

After the consideration of all restrictions, and the associated exclusion of those areas, the 

remaining areas are examined individually. In this step, location-specific considerations will 

be included to assess whether a site is suitable or not. However, each federal state issues its 

own policy regarding the siting assessment of wind farms. As a consequence, minimum 

distances between wind turbines and residential areas, for instance, may vary substantially 

across the sixteen federal states of Germany (TU Berlin, 2017). 

Site designation in Germany, the allocation of wind farms is determined by prerogatives set 

out in planning & permission processes & procedures such as the regional plan 

(Raumordnung)  and the urban land use plans (Kommunale Bauleitplanung), as well as the 

zoning plan (Flächennutzungsplan)  and local development plan(Bebauungsplan) 

The general planning process for onshore wind energy.  

The development of onshore wind is strongly based on the planning process. It is important 

for one to note that, the planning and permitting process is not exactly comparable in 

between the states (Länder). The table below gives an overview of the basic planning 

procedure considerations for onshore wind farms. 

Planning Stage 

 

Key Elements 

 

Regional Planning 

( Raumordnung) 

● Planning stage at state level 

● Seeks to cater for diverse interests i.e. all municipalities involved in the regional planning 

process have to be consulted & their interests to be considered 

● Regional planning consists of the regional development plan (Landesentwicklungsplan) 

adopted by a federal state, & the regional plan (Regionalplan) stating its goals & intentions. 

● Regional planning societies designate priority  (Vorranggebiete) & suitability areas  

(Vorbehaltsgebiete) in cooperation with the nature conservation authorities  

● Priority sites are chosen by taking a number of factors into account such as the availability of 

wind, reachability of conduction cables, spatial compatibility & availability of points of 

delivery. The exact location is chosen by the investor supported by Micrositing 

 

Urban land use planning 

(Kommunale 

● Deals with the planning process at municipality level.   

● Regional planning targets have to be incorporated within urban land use plans.  



 

36 

 

Bauleitplanung) ● Urban land use planning is regulated through the German Federal Building Code 

(Baugesetztbuch, BauGB). It regulates the preparation and the organisation of all land uses 

in the municipality.  

● Public consultations, & availability of key infrastructure i.e. grid infrastructure, influences site 

designation.  

● Results of Environmental Report necessary for urban land use planning.  

Zoning plan 

(Flächennutzungsplan) 

● Determines which facilities could be developed at which site. 

● Wind farms are designated within concentration zones (§35 Paragr. 3 Phrase 3 BauGB), 

which follows the principles of effective use of space and protection of free space.  

● Obligatory to discuss why areas should be excluded from the concentration zones. 

● The zoning plan contains basic regulations about height (§16 Paragr. 1 BauNVO).  

● Zoning plans have to be developed from the local development plan (§ 8 Abs. 2 BauGB) 

Local development plan 

(Bebauungsplan) 

● The targets mentioned within the zoning plan have to be adapted in the local development 

plans, in which the previous concentration zones are now designated as special building 

areas after § 11 Paragr. 2 BauNVO. 

Table 9: Overview of the basic planning procedure considerations for onshore wind farms. 

O sho e i d fa  de elop e t also e jo s e tai  p i ileges i  Ge a s legislation that 

guides the planning process. For instance, under the German Federal Building Code 

(Baugesetztbuch, BauGB), onshore wind parks are privileged (§35 Para. 1 No. 5 BauGB). The 

Federal Building Code is the most important legal source for German urban development 

law, and it continues to be a key regulation impacting on onshore wind power development. 

U de  this la , i d e e g  pla ts a e atego ised as p i ileged p oje ts  a d lo al 
authorities are required to designate specific priority or preferential zones for wind projects. 

However, although onshore wind farm development has privileged recognition, there is a 

vast number of other land uses such as settlement areas, nature conservation areas etc. that 

are competing for available space (TU Berlin, 2017). Additionally the decrees of the states 

lead to a further reduction of potentially available priority areas. In several regions, height 

restrictions inhibit the installation of turbines at the best height for their operation, where 

they could yield the maximum amount of energy (GWEC, 2010). This without doubt 

undermines repowering schemes. In 2010, the Federal government and some states started 

to reconsider the authorisation conditions to allow continuous development of onshore 

wind, and have entered into discussions with local and regional planning authorities. 

Relevant Permission Specifications for onshore wind  

The permission process for onshore wind energy is, to a large extent, uniquely affected by 

the Federal Emissions Control Act (Bundes-Immissionsschutzgesetz, BImSchG), which 

includes regulations concerning shade and noise emissions, (but solar parks are not affected 

by this law) (TU Berlin, 2017). In the following the relevant permission specifications are 

listed:  

Regulation/ 

Permission 

Key Elements 

State Building Order 

(Bauordnungsrecht) 

● Developers should obtain clearances towards buildings and property lines (i.e. height restrictions).  
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 ● Many state specific regulations. 

Federal Nature 

Conservation Act 

(BNatSchG). 

● Prohibits development in nature conservation areas (NSG), national parks and core zones of 

biosphere reserves. 

● Prohibits development within landscape conservation areas (LSG) and nature parks. Also depends 

on the protection targets and the state. 

 

Federal Emission 

Control Legislation 

(BImSchG) 

 

 

● Regulates noise: Using the area specific thresholds that are listed in the TA Lärm 

● Regulates shade:  i.e. not more than 30 hours per year or 30 minutes per day.  

● Regulates formation of ice 

Natura 2000 (§§31ff 

BNatSchG) 

● Regulated  Ve s hle hte u gs e ot  afte  §  Pa ag .  B ats hG. 

● States that in case of possible significant impacts, an impact assessment is mandatory (§34 Paragr. 

1 BNatSchG); 

● If there are significant impacts there is the possibility of an exception after §34 Paragr. 3 BnatSchG.  

Biotope protection 

(§30 BNatSchG) 

● Wind turbines are generally prohibited 

● Exception if the impact can be compensated (§30 Paragr. 3 BNatSchG). 

 

Species Protection ● It is prohibited to hurt, disturb or kill species after §44 Paragr. 1 No. 1-3 BNatSchG 

a te s hutz e htli hes Ve ot .  

Impact mitigation 

regulation (§14ff 

BNatSchG) 

● Carried out to compensate the environmental impacts. 

● Seeks to identify, & describe impacts on landscapes & nature, and compares the need for 

compensation and the realized compensation. 

Decrees (''Erlasse'') of 

the states (''Länder'') 

Almost every state developed at least one decree, but it could also be a coaction of more than one e.g. 

Schleswig-Holstein features one basic decree and additionally one species specific document. 

Figure 10: Overview of the basic permission procedure considerations for onshore wind farms 

Offshore wind planning & permission process 

With the exhaustion of land space for onshore wind energy and the possibility of generating 

up to two times the electricity demand of the entire European Union, the potential for 

offshore wind energy seems promising. The German federal government believes that 

offshore wind has an important role to play in the future of German electricity supply and 

has ambitious plans for installing 10,000 MW of offshore wind capacity by the year 2020. 

Table 11 is a summary of the policy & legal environment for Maritime Spatial Planning (MSP) 

& offshore renewables.  

Policy & Legal Env. Key Aspects 

Strategy on the Use of 

Offshore Wind Energy (2002) 

● First government strategy to increase the share of offshore wind power to up to 15 per 

cent of total German electricity consumption by 2025/2030 (equal to 20-25 GW). 
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The Renewable Energy 

Sources Act (EEG) 

 

 

● Regulates the compensation for electricity produced by renewable energies along 

differentiated technology bands. 

● I itial ta iff fo  offsho e i d: .  €/kWh, plus .  €/kWh fo  ele t i it  f o  
installations commissioned prior to 1 January 2016 

 

The Energy Concept of 

September (2010) 

 

● Short–term measures to support the expansion of offshore wind energy, e.g. including a 

€  illio  Fede al loa  p og a e fo  offsho e i d fa s, a g id pla i g platfo , 
etc.  

 

MSP (Maritime Spatial 

Planning) (2008) 

● Definition of categorized areas: e.g. priority and reserved areas for shipping, pipelines 

and sea cables, priority areas (with preclusive effect) for offshore wind energy use. 

 

Maritime Spatial Plan for the 

Exclusive Economic Zones 

(EEZ) in the North and the 

Baltic Sea of (2009) 

● Definition of designated priority areas for shipping, pipelines and cables and the use of 

offshore wind energy (shipping is granted priority over the other uses. 

● Natura 2000 areas are defined as no go areas for wind energy use. 

 

MSP in territorial waters (12 

nm zone) 

 

● Competence of the coastal states (Länder). 

Table 11: Policy and legal framework for MSP and offshore renewables 

 

Offshore wind energy is still a relatively young technology and finds itself in very different 

stages of development and deployment. In its energy concept, the German government has 

made the accelerated development of offshore wind energy a priority for action. They 

forecast about 75 billion Euros of investments to develop 25 GW offshore wind power by 

2030. Having learned many lessons with onshore wind energy in Germany, offshore is, in 

comparison, facing potentially different problems. Indeed, the designation of priority areas 

within the Exclusive Economic Zone (EEZ) could accelerate the permission process. 

Planning in the 12 nautical mile zone for offshore wind  

There is a difference between on and offshore wind parks when it comes to the designation 

of priority areas. Onshore planning follows the land use plans already mentioned which 

contain concentration zones etc.  Within the 12 nautical mile zone (territorial sea) the 

planning of offshore wind facilities is under the responsibility of the (federal) state regional 

plan. In addition, the Federal Control and Pollution Act provides the basis for the approval 

procedure in German territorial waters (TU Berlin, 2017).  

In addition to granting permission for the construction and operation of wind turbines, the 

state is also responsible for the administration of grid connections within the 12 nautical 

mile zone. Projects within this zone are quite attractive, since the water is not very deep. 

Nevertheless, environmental specifications make it nearly impossible to be granted 

permission for an offshore wind project this close to the coast (TU Berlin, 2017). This is 

because the impact on the environment and the landscape are very high. The offshore wind 

parks (Nordergründe) in the North Sea & in the Baltic Sea are currently the only approved 

projects in Germany to date. As priority areas for offshore wind have only been designated 
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in the Exclusive Economic Zone (EEZ) and the high environmental restrictions in the 12 

nautical mile zone, it can be assumed that there will not be many approaches to build 

offshore turbines within the 12 nautical mile zone. 

Planning in the exclusive economic zone (EEZ) 

Beyond the 12 nautical mile zone is the EEZ, where planning takes place according to federal 

law. The basis for the construction of offshore wind turbines within the EEZ are the UN 

Convention on the Law of the Sea from 1982 and the German Federal Maritime 

Responsibility Act (Seeaufgabengesetz). The approval process is based on the German 

decree for sea installations (Seeanlagenverordnung). The responsible Agency for offshore 

wind energy approvals is the BSH (Federal Maritime and Hydrographic Agency). Table 12 

below illustrates the approval procedure for offshore wind energy farms in the EEZ contains 

the following steps: 

First Stage ● Competent authorities like the regional Waterways and Shipping Directorates and the 

Federal Agency for Nature Conservation are informed about the project application and 

asked to comment 

 

Second Stage ● Larger number of Stakeholders get involved in the process; the public has the possibility 

to inspect the planning documents.  

● A project presentation is offered to the project planner during an application 

conference. 

 

Environmental 

Impact Assessment 

(EIA) 

 

 

● On the basis of the environmental studies, the applicant prepares an Environmental 

Impact Assessment (EIA) and a risk analysis. 

Standard 

Investigation 

Concept 

(StuK) 

 

● This analysis contains the potential impact risks within the construction, operation and 

deconstruction phase, as well as goals for the investigation of the protection of fish, 

birds and marine mammals and landscape modification 

● The standard investigation concept gives a framework for the most important 

requirements for the approval of an offshore wind project. It considers the following 

issues: Construction phase (i.e. disturbances by vehicles and machines for construction, 

visual and auditive impacts); Operating phase (i.e. electrical and magnetic fields possible 

pollution through escaping oil; barrier effect for migratory birds and fish); 

Deconstruction phase (i.e. pollutant emissions); Environmental protection; & Grid 

connection.  

Final Stage ● The BSH reviews whether the requirements for granting approval have been met, 

● If approval has been granted, a notification of approval is issued.  

 

5. Environmental Impact Assessment 

Strict requirements for nature conservation are taken into account both when planning 

areas dedicated to wind power and when approving a specific location for specific turbines. 
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European, German, and state legislation define standards for protecting the ecosystem, 

landscapes, and individual species (BWE, 2016). In Germany, Germany's Federal Nature 

Conservation Act (BNatSchG) plays the most important role in defining guidelines to protect 

the environments. Nevertheless, regional planning guidelines alone prevent the 

development of wind energy projects in valuable locations. 

A wind energy project developer has to comply with German law by undergoing an 

Environment Impact Assessment (EIA) for a specific project. Legislation regarding 

environmental impact assessments is based on the European guidelines for such 

assessments. An assessment is absolutely required for projects with at least 20 turbines.  

Smaller projects only need to conduct one after a preliminary assessment that is 

communicated by the authorities in charge of approval (BWE, 2016). An environmental 

impact assessment provides a framework for assessing the effects a project has on 

environmental aspects that require protection and also includes an evaluation of 

alternatives.  

Requirements for sharing information with the general public ensure that citizens have an 

understanding of the project (BWE, 2016). A strategic environmental assessment is 

conducted at the level of regional / land use planning to designate priority and 

concentration zones. This assessment helps ensure that significant environmental effects 

potentially arising from plans and programs are taken into account even before a project is 

actually implemented. As these plans and programs are further developed, information is 

shared with the public early on (BWE, 2016).  

Barriers to effective EIA 

If the impact is designated as 'significant', this can lead to a rejection of the project. The 

problem that arises for planners is that there is no common or standardised definition of the 

te  sig ifi a t  a d the e  isu de sta di gs a  a ise hethe  the i pa t has to e 
taken into consideration in the permitting process. This leads to case-by-case decisions 

about the significance of certain environmental impacts, so that it is difficult to predict 

whether a project will be permitted or not, resulting in a legal uncertainty for the investors. 

A sta da dised dete i atio  of sig ifi a e  is est a hie ed th ough the defi itio  of 

quantitative threshold values. Also, a contentious issue has always been how to deal with 

cumulative environmental impacts. Cumulative impacts can result from individually minor 

but collectively significant actions taking place over a period of time. Table 13 below is a 

summary of the relevant laws and regulations that determine the compilation of an EIA.  

Assessment  Relevant Law Key Elements 

 

 

 

Environmental Report 

● An essential part of the comprehensive plan. 

BauGB § , Pa a. : Reside ts ha e to e 

informed early about the project and are 

allo ed to gi e thei  opi io .  

● BauGB § 4, Para. 1: Public agencies (Träger 

öffentlicher Belange) need to be engaged and 

can give statements. These comments should 

be taken into consideration.  

 

● Identifies, describes and evaluates impacts to the 

environment that are caused by the project and proposes 

compensation measure. 

● Report includes the impact assessment of the project, 

protected species assessment (habitats assessment) (FFH-

Verträglichkeitsprüfung), European protected species 

assessment (Artenschutzfachliche Prüfung) and the Impact 

Mitigation Regulation (Eingriffsregelung).  
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Comprehensive Plan/  

Bauleitplan 

● BauGB § 2, Para. 4 

● BauGB § 1, Para. 5 & 6 

● The environmental report is an essential part of the 

comprehensive plan. 

● Comprehensive plans will ensure sustainable development, 

protection of the environment, natural resources and the 

landscape scenery. 

● Responsible for enhancing climate protection, & 

harmonising social, economic and environmental needs. 

 

 

Strategic 

Environmental 

Assessment 

● Regulated by § 14b of UVPG, and § 9 of ROG ● Informs regional development plans adopted by a federal 

state, and regional land use plans. 

● Assessment consists of the Environmental Report. 

 

 

 

Professional 

Requirements 

● BImSchG 

● TA Lärm 

● TA Luft 

● Seeks to determine whether wind and solar parks require a 

license due to BImSchG, TA Lärm, TA Luft 

● Critical element of permission  process i.e. ensures RE 

project is consistent with zoning laws 

● The BImSchG plays the most important role, because 

nearly all types of plants are regulated through it. Only 

when plants are regulated by other laws, the BImSchG 

does not come into operation. 

 

 

 

Environmental 

Impact Assessment, 

(EIA) 

● § 3a-c and Appendix 1 of UVPG ● Designed to develop & identify  environmental  

consequences of a newly planned project and of any 

project-related activities. 

● Assessment has to be integrated into the permission 

procedure 

● Public has to be informed and their statements have to be 

taken into consideration 

● The EIA has to be finished before the permit to develop 

project  is issued 

 

 

 

Nature Protection 

Assessments 

● Prohibitory Provisions of § 19 of BNatschG 

● EU Habitats Directive or the 

● EU Birds Directive 

 

● Focus on protected areas, species, biotopes 

● Expert contributions are needed if a protected species are 

present at the project site. 

● Plants should not cause conflicts with the protection and 

conservation goals 

● Habitat assessment is necessary according to Art. 6 Para. 3 

EU Habitats Directive and the EU Birds Directive 

Development occurs when the overall interests outweigh 

the nature protection interests because of urgent reasons 

 

Impact Mitigation 

Regulation 

● BauGB ● Defines  measures to avoid, compensate and mitigate 

compensate the environmental impact 

● The identified compensation measures are binding as a 
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result of the decision process 

*Environmental Impact Assessment Act/ Umweltverträglichkeitsprüfungsgesetz (UVPG) 

*Federal Immission Control Act/ Bundes-Immissionsschutzgesetz, (BImSchG) 

*Federal Regional Planning Act (Bundesraumordnungsgesetz) (ROG) 

*German Federal Building Code/ Baugesetztbuch (BauGB)  

*Technical Instructions on Air Quality Control / Technische Anleitung zur Reinhaltung der Luft (TA Luft)  

*Technical Instructions on Noise Protection /Technische Anleitung zum Schutz gegen Lärm, (TA Lärm  

*Prohibitory Provisions (Verbotstatbestände) 

6. Social Aspects of Wind Energy in Germany 

Community Wind in Germnay 

A u i ue, a d i te esti g aspe t of Ge a s i d e e g  se to  is that the ajo it  of 
operating wind farms in country are community owned. According to the Renewables 

Energy Policy Network for the 21st Century (REN21),  community wind can be 

o eptualised as a  app oa h that i ol es a o u it  i itiati g, de elopi g, ope ati g, 
owning, investing and/ or benefiting from a p oje t  REN , .  Thus o e a  ote that 
at the crux of the community wind model are common strands that can be identified and are 

ha a te isti  of o u it  i d. These i lude ajo it  lo al stakeholde  o  o u it  
ownership; majority of project profits benefitting community; and voting control rests with 

community- ased o ga isatio  WWEA & .  

Community wind projects are thus essentially those that are to a large extent developed by, 

owned by and deliver socio-economic benefits for citizens organised around communities 

(WWEA, 2016, IRENA 2018). Community wind projects are different from commercial wind 

farms which have profit-making as the main motive. The main actors in commercial wind 

projects are usually large, (globally) operating utilities a d p oje t de elope s  WWEA, 
2016).  

Organisational Structure of Community Wind  

There are various possible ownership models, organisational structures and legal 

ehi les fo  pu sui g o u it  i d. These i lude li ited pa t e ships, oope atives, 

voluntary associations, community trusts, informal community groups, and social 

e te p ises  Walke  & Si o ke, ; Se fa g & S ith, . The popula it , a d 

adoption of business models varies between contexts. In an advanced economy such as 

Germany, cooperatives, and closed-end funds/ limited partnerships are common in the 

community wind. Limited partnerships aim to raise equity capital through a large number of 

investors, and are based on a legal framework that limits the liability of investors, and 

protects private assets from losses (Schick, 2016). On the other hand, cooperatives are 

jointly owned and democratically controlled businesses. Schick (2016) points out that the 
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o stitutio  a d ope atio  of oope ati es is usuall  ased o  olu ta y and open 

membership, democratic member control, and direct financial and socio-economic benefits 

for members (Schick, 2016: 7).  

Drivers and Benefits of Community Wind  

Importance of the Feed-In-Tariff 

The single most important driver of Community Wind can be attributed to the guaranteed 

feed-in tariff introduced on the federal level by the Renewable Energy Sources Act (EEG). 

Ho e e  the Ge a  go e e t s i easi g o it e t to full  e fo e a  au tio  
based remuneration system   threatens to kill decentralised, community based, renewable 

energy investment. Auctions primarily disadvantage smaller players such as local 

communities, and energy cooperatives, as they find themselves having to compete for bids 

against more experienced market players with a higher competitive advantage (WWEA, 

2016, WWEA 2018). 

Economic Rationale   

Revenue generation, and increased income for local communities is a key factor that drives 

community wind development (IRENA 2018). On a global scale the cost of wind energy 

technologies has been increasingly decreasing, making it cost competitive and an 

economically viable choice for investment with a high internal rate of rate (REN21, 2016). 

For groups such as local farmers, Grid connected community wind can generate income that 

can augment other activities such as farming, and offers a sustainable and profitable 

investment option (REN21, 2016). Finally, employment opportunities are created during the 

construction, operation and maintenance stages of community wind projects (REN21, 2016).  

Hence, in times of stagnant economic growth, and low unemployment, community wind 

contributes to the diversification of employment opportunities.  

Moreover, the organisational structure, production and consumption processes of 

community wind projects are often distributed or decentralised, thus allowing for the 

provision of services to homes, small businesses and community buildings which would  

otherwise be too far away from centralised grid infrastructures  (Seyfang & Smith, 2007). 

Distributed generation of electricity from dispersed, generally small-scale systems that are 

close to the point of consumption is advantageous in that it reduces the cost of electricity 

(REN21, 2016).  

Local Development  

Moreover, community wind farms with profound local ties secure revenue generation for 

local tax authorities, and spur community and local socio-economic development. At a time 

when most governments are experiences budgetary constraints, tax revenues from 

community wind farms can be channelled towards a whole host of developmental goals and 

priorities. These can improvement of infrastructure, and finance for local schools.  
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Lower Electricity Prices 

Community wind creates the possibility of lower electricity prices for consumers. Electricity 

produced by onshore wind turbines can be further lowered through community owned wind 

power simply because, community owned wind farms require lower land payments than 

p i ate a se tee-o ed  o e ial i d p oje ts Al izu, Maegaa d & K use, . 
Furthermore, combining community wind with storage solutions would help address 

resource variability, and ensures a reliable supply of energy at low costs (Albizu, Maegaard & 

Kruse, 2015). Community wind projects also guarantee lower electricity prices because 

electricity is used or sold directly to the local utility, thus providing long-term energy price 

stabilization (DOE, 2012). Community wind projects thus offer protection to consumers from 

volatile energy prices.  

Energy Democracy  

Community wind farms ensure that, the local citizenry has an opportunity to influence, and 

be key decision makers in areas of the project such as the siting, and sizing of projects 

(REN21, 2016). Thus, community wind signals a marked departure from large-scale 

commercial wind farms, and traditio al e t alised fossil fuel pla ts, hi h p o ide 
o u ities ith little to o i flue e o e  the sustai a ilit  of thei  e e g  suppl  REN , 

2016). Through increased local control of energy generation, community wind projects thus 

facilitate the realisation of an energy system that is democratic, and inclusive. This without 

doubt also enhances community acceptance of renewable energy projects in general.  

Local Acceptance  

Community wind fosters local acceptance of wind turbine deployments that take place in the 

vicinity of local communities. Community wind deployments have fewer problems obtaining 

planning permission than commercial modes of project development (Albizu, Maegaard & 

Kruse, 2015). This is because the community wind model invites ordinary citizens and local 

institutions as owners, and equal partners. Community wind is thus a key to addressing 

opposition, and resistance, as benefits will be shared throughout the local community 

(Albizu, Maegaard & Kruse, 2015, IRENA 2018). In addition to local acceptance, greater 

community cohesion, increased civic engagement and the deepening of local social capital 

are also often seen as positive outcomes of community wind projects, as individuals of a 

locality engage and cooperate in the development of one vision and one goal (REN21, 2016).  

Awareness Raising 

Community wind can be a successful means of addressing and raising awareness about 

environmental issues, at a local scale and level where people can engage (REN21, 2012: 

139). Seyfang & Smith (2007) suggests that o u it  i d p oje ts ha e a atal ti  effe t  
on participants and actors, educating them about the benefits of sustainable energy and 

development, and making them more aware of their own energy consumption practices in 

their own homes and daily lives thus raising awareness of profound environmental issues 

(Seyfang, Smith, 2007 

In a nutshell, one can note that community wind has a wide array of socio-economic drivers, 

and benefits. Its greatest strength is that it contributes towards the delivery of sustainable 
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development goals on so many levels such as environmental sustainability, better health and 

poverty eradication. Community wind is one business model that enables low-income 

o u ities to sig ifi a tl  e efit f o  the a  that e e gy is generated and distributed, 

esulti g i  a o e e uita le e e g  e o o  Walke  & Si o k, , a d o th hile 
contributions towards livelihoods, resilience, and basic rights (IRENA 2018).  

7. Available Wind Data 

Onshore Wind  

In Germany, 790 land-based wind turbine generators (WTG) were installed in the first half of 

2017 with a total capacity of 2 281 MW (gross). Compared to the first half of the previous 

year, this equals an increase of 11% in capacity installations (Deutsche Windguard, 2017). As 

of June 30, 2017, the cumulative turbine portfolio increased to 27 914 WTG with a total of 

48 024 MW (Deutsche Windguard, 2017). This corresponds to a 5% increase in the 

cumulative installed capacity compared to the portfolio six months earlier.  

In the first half of 2017, the average turbine capacity of the WTG was 1 143 kW, while the 

average dismantling age in the first half of 2017 was 16 years (Deutsche Windguard, 2017). 

One main reasons to dismantle a WTG is repowering. Due to the limited availability of area 

suitable for wind energy use, repowering is also carried out without an incentive by EEG 

bonuses. Lack of license for continued operation, and lack of economic viability were also 

decisive factors for decommissioning (Deustche Windguard, 2017). 

In May 2017 the first tender for onshore wind energy took place. In total, in the year 2017 

2.8 GW were to be tendered within three rounds. However 70 bids with 224 WTG 

respectively 807 MW were awarded tenders (Deutsche Windguard, 2017). Citizen-owned 

wind farms, as defined in the renewable energy act dominated with 65 accepted bids 

e ualli g % of the a a ded apa it . Ho e e , e ide e suggests that the e e g  
o u ities  that o  the ids appea ed to o sist of e plo ees of p ofessio al p oje t 

developers, who managed to gain an advantage by working with a cooperative or local 

community (Klessmann & Tiedmann, 2016) respectively by making use of the insufficient 

community energy definition (WWEA,2018). Nevertheless, the accepted bids were between 

4.20 and 5.78 ct/kWh. After the adjustment of the bid for the citizen-owned wind farms to 

the highest accepted bid, the average capacity-weighted award was 5.71 ct/kWh (Deutsche 

Windguard, 2017).  

Offshore Wind 

The Federal Government's objective is to reach 6.5 GW of offshore wind capacity by 2020. In 

the first half of 2017, 108 offshore wind turbines (OWT) with an installed capacity of 626 

MW fed into the grid for the first time. This brought the cumulative capacity of OWT, to 4 

749 MW by the end of the first half of 2017. This also translates to a 16% increase in 

comparison to the cumulative capacity of at the end of 2016.  Installed at an average water 

depth of 35 m, the offshore wind turbines that were installed by July 2017 were 16% deeper 

than in the previous year.  Also the average distance to shore of the new OWT is 88 km. 

OWT with the first feed-in in the first half of 2017 are on average 30% further from the shore 
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than those of 2016 (Deustche Windguard, 2017). The second tender for offshore wind 

energy in Germany will take place in early April 2018. A total grid connection capacity of 1 

610 MW, of which 500 MW will be assigned to bids in the Baltic Sea, will be tendered. 

 

Figure 5: Total Annual Installed Capacity for Onshore and Offshore Wind in Germany: 2000-2016 Source: IRENA 

 

8. Domestic Industrial Capacities 

Germany records the largest number of technological patents in wind energy in the EU and 

hosts several leading global manufacturers of renewable energy components, particularly in 

i d e e g  Ćetko ić & A o  Buzogá , . Ge a s do esti  i dust ial apa it  fo  
onshore and offshore wind can be attributed to interacting policy schemes, most of which 

have already been discussed in the preceding chapters of this paper. The domestic industrial 

capacities for both onshore, and offshore wind has surged over the last four decades 

primarily because of policy incentives that have been in place to reduce investment, and 

operating costs for wind energy manufacturers, for wind energy operators, and various 

other service providers in the industry. The incentives are summarised in Figure 6 below.  
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Figure 6: Types of incentives to support domestic industrial capacity in Germany. 

Source: Grigoleit & Lenkeit (2012) 

Supporting wind energy manufacturing clusters has helped Germany have a strong domestic 

i dust ial apa it . Close oope atio  et ee  Ge a s R&D i stitutes a d e uip e t 
manufacturers contributes towards an expansion of domestic industrial capacity, and also 

helps Germany maintain an internationally unparalleled competitive edge (Grigoleit & 

Lenkeit, 2012). For instance, many offshore wind industry networks are located along the 

coastline in Northern Germany. Already there is strong partnership, and cooperation 

between offshore wind project developers, and seaport operators along the German 

coastline, who are preparing to fulfil the infrastructure demands of the offshore wind energy 

sector (Grigoleit & Lenkeit, 2012). The expansion of the offshore wind domestic base has 

also been made possible because of policies such as the Exclusive Economic Zone (EEZ).  

9. Research and Development (R&D), & Professional 

Development  

Now that wind energy is an important part of the electrical generation mix, it is more 

important than ever to carry out carefully targeted research and development (R&D) to 

support the growing wind market, and increase the contribution of this clean energy source. 

Long-term R&D support has been continuously available for the wind power sector in 

Germany since the 1970s. Most support for R & D has been publicly financed, and now 

private finance is also playing a significant role. A recent highlight of an R & D initiative has 

been the 2010 opening of the Alpha Ventus offshore test site, complementing the research 

i itiati e alled Resea h at Alpha Ve tus  RAVE . This offsho e test site as o issio ed 
with the primary aim to acquire fundamental technical and environmental information for 

the future expansion of offshore (IRENA, 2013).  

Energy research funding in Germany is based both on institutional funding of national 

research centres performing long-term fundamental research, and on project-oriented 

funding of individual research topics generally in cooperation between universities and 
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industry (EC, 2017). Institutional and project-oriented national funding of energy research 

involves several ministries. The Federal Ministry of Economics and Technology (BMWi) is 

responsible for the programmatic orientation of the energy research policy set out in the 6th 

Energy Research Programme of the German Government 2011 (EC, 2017). Due to its overall 

responsibility for economic, technology, industrial and energy policies, the Federal Ministry 

of Economics and Technology (BMWi) acts as the coordinating agency in setting the 

programmatic direction of the energ  esea h poli  a d the Fede al Go e e t s E e g  
Research Programme. Regarding project funding, the BMWi is involved in applied energy 

research and demonstration (EC, 2017). The organisational structure of BMWi can be seen 

below in Figure 5. 

Public R& D funding for the wind energy industry in Germany falls under the purview of the 

Federal Ministry for the Environment, Nature Conservation and Nuclear Safety (BMU). The 

BMU is responsible for project funding of R&D in all renewable energies. In 2011, the BMU 

approved 74 research projects with a total funding amount of EUR 77 million (USD 99.9 

million). In 2010, the BMU approved 37 projects with a total funding of EUR 53 million (USD 

75.3 million). 

 

 

Figure 7: Organisational structure Federal Ministry of Economics and Technology (BMWi) 

Source: European Commission 

 

The activities of the 6th Energy Research Programme are supplemented by research 

institutions like the Fraunhofer Institute for Wind Energy and Energy System Technology 

(IWES). The IWES coordinates 45 research institutions and companies, which are involved in 

wind energy research. Currently an important topic of research is the foundations and 

support structures for an offshore wind turbine, which account for about a third of its capital 

costs (IRENA, 2013). On the other hand, the development of optimised turbines for special 

location circumstances and heightening the utilisation level of turbines will continue to be 

topics of central importance in the onshore market.  

It is important to note that such research priorities are driven by some of the challenges that 

the German wind energy market is experiencing. With increasing restrictions on land on 
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which onshore wind farms can be developed, it becomes necessary to develop optimised 

turbines for special location circumstances with a low yield. Furthermore, innovative 

research projects are also currently concerned with topics such as wind farm controlling for 

optimising yields in those farms where turbines are placed close to each other. The focus of 

R & D is also oriented towards heightening the utilisation level of turbines, as wind turbines 

increasingly reach their lifespan, and repowering schemes on the top of the agenda for a lot 

of wind farms. Another central theme in wind market R & D is increasing the cost-efficiency 

of turbines. This has become a priority issue in R&D. Against the backdrop of political and 

public discussions and the organisation of the remuneration system, cost pressure continues 

to rise. 

The fact that well-trained staff are in short supply is a major problem for the whole wind 

sector. There's a shortage of good staff across the wind energy servicing sector. There has 

been efforts by both the public and private sector (manufacturers and independent power 

producers) to enhance professional development. For instance, the Federal Institute for 

Vocational Education and Training (BIBB) with funding from the Federal Ministry of 

Education and Research (BMBF) is promoting seven projects for "Vocational Education and 

Training for Sustainable Development" (BBNE). In the project, for example, the training 

needs of experts specializing in offshore wind energy plants will be catered (EC, 2017). 

Similarly, qualified servicing personnel are in demand for the new offshore projects off the 

German coast. Private companies like Siemens are training their own service engineers (for 

offshore wind farms) at its training centre in Bremen and making use of the synergies in the 

company's other service areas (BWE, 2014). Thus one can note that, though the public sector 

has a robust framework for research & development, as well as professional development of 

personnel within the wind energy sector. The private sector also steps in to fill in the gaps 

that emerge as a result of inadequate government support in the above mentioned areas.  

10. Export Promotion Policies 

The Federal Ministry for Economic Affairs and Energy and German Trade and Invest Agency 

have been active in facilitating with the support to domestic wind companies in their 

positioning in external markets. A case in point is the Renewable Energies Export Initiative, 

hi h ope ates u de  the Mi ist  fo  E o o i  Affai s a d E e g  Ćetko ić & Buzogá , 
2016).  The Energy Export Initiative offers specific manager training programmes for foreign 

executives and innovation seminars in selected universities abroad in the pre-market phase. 

They aim to promote knowledge on innovative technologies in the fields of renewable 

energy and energy efficiency and thus to improve the environment for exports of 

technologies from Germany (BMWi, 2017) 

The Project Development Programme (PEP) is another development flagship export 

promotion policy through which wind energy benefits. The programme is intended for 

developing countries and emerging economies, and it helps German companies to realise 

specific projects in all market development phases in South-East Asia and Sub-Saharan 

Africa. Furthermore, the Programme is to contribute to fostering technology cooperation 

and know-how and technology transfer (BMWi, 2017).  However if Ge a s e po t 
promotion policies are to succeed, a concerted effort should also be made to maintain 
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strong domestic market, characterised by stable policy environment, expansion and greater 

innovation in manufacturers and service providers.  

11. Conclusion 

 I  the fi al a al sis, o e a  ote that the a ket eatio , a d g o th of Ge a s 
wind energy market has been an evolutionary process, rather than revolutionary. Most 

importantly, to adequately understand the success of the German wind energy market, one 

has to do so in tandem with the Energiewende. Several endogenous, and exogenous 

perturbations, from both the global and state level were identified has factors that shaped a 

window of opportunity that helped wind energy emerge as a sustainable energy solution for 

Ge a . Ne e theless, the o ti ued e essit  to e pa d the Ge a s i d e e g  
market now primarily stems from global, and state level climate, and energy pressures.  

 One lesson that can be drawn from the study is that the growth of Ger a s i d 
market cannot be reduced to one yardstick. A plethora of regulatory, and public policy tools 

have been formulated and implemented to facilitate the market uptake of wind energy in 

Germany. However, the role that has been played by the implementation of a REFIT, since 

the 1990s, cannot be underestimated. The policy design of REFIT has fostered transparency, 

longevity, and certainty for investors. With the REFIT policy, cost reductions have been 

witnessed in the wind energy market, and lower prices for wind generated power realised. 

Moreover, today Germany is home to one of the most advanced wind energy markets of the 

21st century.  In the last three decades alone, there has been a surge in the financing, and 

deployment of wind energy technologies across the country.  

Notably, on the international arena Germany is ranked the third-largest market for wind, 

only after that of China and the U.S. Within the EU, the German wind industry, and market 

has maintained a competitive edge, and has consistently retained its leadership position.  It 

is very questionable whether an auction based remuneration system will be able to 

maintain, or surpass these high standards. Countries that have relied on the auction system, 

to date, ha e ot et ea hed Ge a s le els of installed, and generation capacity in the 

wind energy sector.   

 Social support, and local acceptance are vital elements for the survival of the wind 

energy market. The FiT has enabled farmers, local communities, and cooperatives to access 

finance, and invest in wind energy projects. In turn this has enabled ordinary Germans to be 

owners, decision makers, producers, and consumers for wind energy projects. It is against 

this background that one can argue that the FiT, as a policy tool, has also bridged the gap 

between innovation and sustainability. Apart from a permanent policy change from the FiT 

to an auction based system, there are other public policy problems that undermine the 

su ess of Ge a s i d e e g  se to . Li ited g id i f ast u tu e, and lengthy, and 

complex site designation and environmental permits remain challenges. In a nutshell, the 

challenges are at once political, economic, social, cultural, institutional and technological. 
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Analysis on enabling conditions for wind energy 

 An empirical analysis reveals that a diverse mix of policy tools contribute, and form 

the basis of an enabling policy and regulatory framework that leads to the successful market 

creation, financing and deployment of wind energy. A clear and effective pricing structure/ 

remuneration scheme is one key element of success. From the genesis of wind energy 

deployments in Germany, the Feed-In-Tariff (FiT) has played a pivotal role in guaranteeing 

transparency, longevity, and certainty for investors. The steps taken to revise and redesign 

the FiT have contributed to greater investment security, certainty, and market stabilisation 

for both the local wind industry and its investors. Reviewing, and adjusting the FiT since its 

promulgation in the 1990s has also led to real price discovery for wind generated power. 

 The FiT has had the advantage of enabling local communities, and ordinary citizens to 

be key actors in the wind energy sector. This has also helped enhance local support, and 

social acceptance of wind energy from local communities. A stable regulatory framework in 

Germany has facilitated relatively easy access to loans and credits for wind energy investors 

Ćetko ić & Buzogá , .  

Under the EEG Monitoring, Evaluation, and Reporting of wind energy market trends helped 

with the various policy revisions, and amendments of the EEG in the sixteen years of its 

existence. Gathered feedback, has helped enhance necessary adjustments, and degression 

rates, to the FiT. This in turn has helped spur innovation in the industry, and ensure cost-

reduction for wind energy. 

A functioning finance sector proved to be critical in supporting growth within the wind 

e e g  se to  i  Ge a . Ge a s ide et o k of regional and locally-embedded 

banks, have played an important role in availing funds for decentralised, community owned 

i d a ealit  Ćetko ić & Buzogá , . O  the othe  ha d the offsho e i d e e g  
sector has benefitted from the role played by the state, mainly through the roll out of state 

loans, and grants in the billions of euros.  

Clearly defined grid connection rules that regulate behaviour, and interaction between 

grid operators, wind power producers, and consumers is another factor that has 

contributed to the success of wind power. Clearly defined grid connection rules minimise 

explosive conflicts that can arise between utilities, electricity producers and consumers. For 

wind power generators priority access to the grid, and long-term PPAs attracted further 

investments to the wind market. However issues related to grid integration, and limited grid 

infrastructure are causing delays and adding risk to future projects.  

Wind energy project developers have benefitted from sites designation laws that have 

demarcated land specifically for wind farms in various federal states. However, investments 

have begun to stall because of limited designation sites for wind energy, and also permitting 

procedures that continue to be complex and need to be streamlined. Nevertheless, site 

designation rules, building codes, and EIAs are policy measures that show how effective rule 

of law, as well as transparency in administrative and permitting processes is a key element 

for success.  
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Additional measures for boosting the supply and competitiveness of wind energy 

technologies in Germany have included public spending on R&D activities that promote 

cooperation in the form of clusters and alliances between business, academic and non-

academic research i stitutes Ćetko ić & Buzogá , . Ad a e e ts i  the i d e e g  
sector should be also attributed to strong industrial base and the developed system of state-

enhanced industrial promotion together with the locally-embedded state–market–society 

coordination mechanisms Ćetko ić & Buzogá , . Fi all , a  e p essio  of political 

commitment on the part of the government. Renewable energy, and climate change goals 

of up to 2030 have acted as a provision for long-term certainty for both the offshore and 

onshore developments. 

Policy advocacy had improved.  Throughout the 1990s associations, local groups and 

societies were founded with the aim of improving and enhancing political support for the 

infant technologies and their commercialisation: it was a coalition of various, mainly new 

actors that managed to influence the federal government to develop innovative policy 

instruments designed to support the expansion of renewable energy technologies. 
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