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Why RE support at all?
• Variability (unpredictable revenue leads to investor 

risk) 

• Technology immaturity (needs support in early 
stage of learning curve) 

• Externalities not seen by the market (lower 
pollution, CO2 emissions,…) 

• High ratio of capital costs to marginal costs 
requires measures to reduce investment risk



Types of support schemes 
for renewables

• No support at all (in some markets with good wind 
speeds, wind power generation can survive on the 
sport market without any subsidy at all) 

• Feed-In Tariff (FIT, most popular form of RE subsidy) 

• Contract for Difference (variation on the FIT, where 
market price is topped up to a set strike price) 

• Quotas 

• Carbon taxes



Purpose and aim of the EEG
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Part 1 

General Provisions 

Section 1  

Purpose and aim of the Act 

(1) The purpose of this Act is to enable the energy supply to develop in a sustainable manner in 

particular in the interest of mitigating climate change and protecting the environment, to reduce the 

costs to the economy not least by including long-term external effects, to conserve fossil energy re-

sources and to promote the further development of technologies to generate electricity from renew-

able energy sources.  

(2) In order to attain the purpose of subsection 1, this Act aims to increase the share of electricity 

generated from renewable energy sources to at least 80 percent of gross electricity consumption by 

2050 in a steady and cost-efficient manner. To this end, the share is to amount to: 

1. 40 to 45 percent by 2025 and 

2. 55 to 60 percent by 2035. 

(3) The aim pursuant to subsection 2 sentence 2 number 1 also serves to increase the share of 

renewable energy sources in terms of total gross final energy consumption to at least 18 percent by 

2020. 

Section 2 

Principles of the Act 

(1) Electricity from renewable energy sources and from mine gas is to be integrated into the 

electricity supply system. The improved integration of renewable energy sources into the market 

and grid system is intended to contribute towards a transformation of the entire energy supply sys-

tem. 

[Source: BMWi, EEG 2014, unofficial translation]



„Strommix“ in Germany 
2015

[Source: Agora Energiewende]



Installed capacities

Solar: 39.6 GW, Wind onshore 42.5 GW, Wind offshore 3.7 GW
[Source: energy-charts.de  
(Fraunhofer ISE)]



Stromeinspeisegesetz 
(1991)

• „Electricity Feed-in Law“ 

• Originally mainly conceived for a few hundred MW 
of small hydropower 

• Utilities are required to a) connect renewable 
generators to the grid and b) buy the electricity at a 
rate based on the average tariff for final customers 
(90% for wind and solar) 

• Update 1998: Limited to a share 5% of all output



Feed-in tariffs

Type Tariff 1991 Tariff 1999

Basis 
(average price) 9.44 ct/kWh 9.39 ct/kWh

wind / solar 
(90%) 8.49 ct/kWh 8.45 ct/kWh

hydro, biogas (<0.5MW), 
biomass 
(75-80%)

7.08 ct/kWh 7.51 ct/kWh

hydro, biogas (0.5MW<5MW) 
(65%) 6.13 ct/kWh 6.10 ct/kWh



„1000 roofs programme“

• up to 70% investment aid for the installation of  
1-5 kWp roof-mounted installations 

• 1990-1995: more than 2000 installations, on 
average with 2.64 kWp, installation costs of about 
12400 €/kWp 

• feed-in tariff for solar in 1991: 8.49 ct/kWh



„100000 roofs programme“

• Roof-mounted installations with more than 1 kWp 

• Low interest loans for investors (citizens, small 
businesses), provided by the KfW 

• Target of 350 MW reached in 2003 

• New feed-in law in 2000: EEG



EEG (2000)
• „Renewable Energy Sources Act“ 

• Prioritisation of grid-supplied electricity from renewable 
sources 

• Rates of the tariff scheme guaranteed to investors for 
20 years (with degressive steps for plants coming on 
line after 2002) 

• Dramatic increase in rates for solar 

• Nation-wide cost sharing arrangement



EEG 2000 applies to:
• Hydrodynamic power (<5 MW) 

• Wind energy 

• Solar radiation energy (<5 MW for installations on 
buildings, <100 kW else) 

• Geothermal energy 

• Biogas (<5 MW), gas from mines 

• Biomass (<20 MW)



Type Tariff 1999 EEG 2000

hydro, biogas (<0.5 MW) 7.51 ct/kWh 7.67 ct/kWh

hydro, biogas (<5 MW) 6.10 ct/kWh 6.65 ct/kWh

biomass (<500 kW) 7.51 ct/kWh 10.23 ct/kWh

biomass (<5 MW) 7.51 ct/kWh 9.21 ct/kWh

biomass (> 5 MW) - 8.79 ct/kWh

geothermal (<20 MW) - 8.95 ct/kWh

geothermal (>20 MW) - 7-16 ct/kWh

wind (first 5 years) 8.45 ct/kWh 9.10 ct/kWh

wind (after 5 years, depending on yield) 8.45 ct/kWh 6.19 ct/kWh

solar (<5 MW for installations on 
buildings, <100 kW else) 8.45 ct/kWh 50.62 ct/kWh



Degression of rates for new 
installations

• Biomass: 1% annual decline after 2002 

• Wind: 1.5% annual decline after 2002 

• Solar: 5% annual decline after 2002  
Upper limit: Total installed capacity of 350 MW



EEG (2004)
• Target: Share of renewables in electricity 

production at least 12.5% by 2010 and at least 
20% by 2020 

• Target of 350 MW solar capacity reached in 2003 

• End of the 100000 roof programme 

• Many specifications, still strong support for solar



Type Tariff 1999 EEG 2000 EEG 2004

hydro (<0.5 MW) 7.51 ct/kWh 7.67 ct/kWh 9.67 ct/kWh

biogras (<0.5 MW) 7.51 ct/kWh 7.67 ct/kWh 7.67 ct/kWh

hydro, biogas (<5 MW) 6.10 ct/kWh 6.65 ct/kWh 6.65 ct/kWh

biomass (<150 kW) 7.51 ct/kWh 10.23 ct/kWh 11.5 ct/kWh

biomass (<500 kW) 7.51 ct/kWh 10.23 ct/kWh 9.9 ct/kWh

biomass (<5 MW) 7.51 ct/kWh 9.21 ct/kWh 8.9 ct/kWh

biomass (> 5 MW) - 8.79 ct/kWh 9.4 ct/kWh

geothermal (<5 MW) - 8.95 ct/kWh 15 ct/kWh

geothermal (<10 MW) - 8.95 ct/kWh 14 ct/kWh

geothermal (<20 MW) - 8.95 ct/kWh 8.95 ct/kWh

geothermal (>20 MW) - 7.16 ct/kWh 7.16 ct/kWh



Type Tariff 1999 EEG 2000 EEG 2004

wind (first 5 years) 8.45 ct/kWh 9.10 ct/kWh 8.70 ct/kWh

wind (after 5 years, depending on 
yield) 8.45 ct/kWh 6.19 ct/kWh 5.50 ct/kWh

wind offshore (first 12 years) 8.45 ct/kWh 9.10 ct/kWh 9.10 ct/kWh

wind offshore (after 12 years, 
depending on yield) 8.45 ct/kWh 6.19 ct/kWh 6.19 ct/kWh

solar (minimum) 45.7 ct/kWh

solar (on buildings, <30 kW) 8.45 ct/kWh 50.62 ct/kWh 57.4 ct/kWh

solar (on buildings, <100 kW) 8.45 ct/kWh 50.62 ct/kWh 54.6 ct/kWh

solar (on buildings, >100 kW) 8.45 ct/kWh 50.62 ct/kWh 54.00 ct/kWh



EEG (2009)
• Target: Share of renewables in electricity 

production at least 30% by 2020 

• Restructuring of the act (66 instead of 22 
paragraphs, much more details) 

• Feed-in management 

• Degression of solar tariffs (depending on installed 
capacity), bonus for own consumption



Solar rates

[Source: BSW]



Solar rates degression
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operator. 
(5) The obligation under subsections (1) and (3) 

above shall only apply towards those installation 
operators who have directly sold electricity if they have 
fulfilled their obligation under section 17(2) or (3). 
 

(6) So long as an installation operator does not fulfil 
the obligations under section 6, no entitlement to 
payment of a tariff shall exist. 

Section 17  
Direct selling 

(1) Installation operators may sell the electricity 
generated in the installation to third parties on a 
calendar-monthly basis (direct selling) if they have 
reported this to the grid system operator before the start 
of the previous calendar month. No entitlement to 
payment of a tariff in accordance with section 16 shall 
exist for that entire calendar month and for the entire 
electricity generated in the installation. The period in 
which the electricity is sold directly shall then be credited 
against the duration of payment of the tariffs in 
accordance with section 21(2). 

(2) In derogation of subsection (1) second sentence 
above, installation operators may directly sell a certain 
percentage of the electricity generated in the installation 
on a calendar-monthly basis and claim payment of a 
tariff for the remaining share in accordance with section 
16 if they have 
 

1. reported to the grid system operator before the start 
of the previous calendar month the percentage to be 
sold directly, and 

2. demonstrably not exceeded or fallen below this 
percentage at any time. 

(3) Installation operators who have directly sold 
electricity in accordance with subsection (1) above may 
claim payment of tariffs in accordance with section 16 in 
the following calendar month if they report this to the 
obligated grid system operator before the start of the 
previous calendar month. 

Section 18 
Calculation of tariffs 

(1) The amount of the tariffs paid for electricity 
depending on the output of the installation shall be 
determined according to the share of the output of the 
installation in relation to the threshold value to be applied 
in each case. 

(2) For the purpose of attribution to the threshold 
values referred to in sections 23 to 28 and in derogation 
of section 3 no. 6, output within the meaning of 
subsection (1) above shall be the ratio of the total 
kilowatt-hours purchased pursuant to section 8 in the 
calendar year in question to the total number of full 
hours for that calendar year less the number of full hours 
prior to the generation of the first electricity from 
renewable energy sources in the installation and after 
final decommissioning of the installation. 

(3) The tariffs shall not include value-added tax. 

Section 19 
Tariffs paid for electricity  
from several installations 

(1) Several installations shall be classified as one 
installation, notwithstanding ownership, and solely for 
the purpose of determining the tariff to be paid for the 

latest generator commissioned where 
1. they are located on the same plot of land or are 

otherwise in direct spatial proximity,  
2. they generate electricity from the same kind of 

renewable energy source, 
3. the electricity generated in them is paid for in 

accordance with the provisions of this Act depending 
on the capacity of the installation, and 

4. they were commissioned within a period of twelve 
consecutive calendar months. 

(2) Installation operators may bill electricity produced 
by several generators using the same kind of renewable 
energy source via a shared metering device. In such 
cases the capacity of each individual installation shall be 
relevant to the calculation of the tariffs, subject to 
subsection (1) above. 

(3) If electricity from several wind-powered 
installations to which different tariffs are applicable is 
billed via a shared metering device, the quantities of 
electricity shall be attributed to the wind-powered 
installations in proportion to their reference yields. 

Section 20 
Degression 

(1) Tariffs and bonuses in accordance with sections 
23 to 33 shall apply, notwithstanding section 66, to 
installations commissioned prior to 1 January 2010. In 
the case of installations commissioned in subsequent 
calendar years, the tariffs and bonuses shall be reduced 
degressively each year pursuant to sections (2), (2a) 
and (3) below. The tariffs and bonuses calculated in 
accordance with the second sentence above in each 
calendar year shall apply for the entire period in which 
tariffs are paid in accordance with section 21. 

(2) The annual percentage degression for tariffs and 
bonuses for electricity generated from 
1. hydropower in installations with a capacity of over 

5 megawatts (section 23(3)) shall be 1.0 per cent, 
2. landfill gas (section 24) shall be 1.5 per cent, 
3. sewage treatment gas (section 25) shall be 1.5 per 

cent, 
4. mine gas (section 26) shall be 1.5 per cent, 
5. biomass (section 27) shall be 1.0 per cent, 
6. geothermal energy (section 28) shall be 1.0 per cent, 
7. wind energy 

a) from offshore installations (section 31) shall be 5.0 
per cent from the year 2015 onwards, and 

b) from other installations (section 29) shall be 1.0 
per cent,  

8. solar radiation  
a) from installations in accordance with section 32 

aa) shall be 10.0 per cent in the year 2010, 
bb) shall be 9.0 per cent from the year 2011 
       onwards, and 

b) from installations in accordance with section 33 
aa) with a maximum capacity of 100 kilowatts 

aaa) shall be 8.0 per cent in the year 2010, 
bbb) shall be 9.0 per cent from the year 2011 
        onwards, and 
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bb) with a capacity of over 100 kilowatts 
aaa) shall be 10.0 per cent in the year 2010, 
bbb) shall be 9.0 per cent from the year 2011 
onwards. 

(2a) The percentages under subsection (2) no. 8 
above 

a) shall increase by 1.0 percentage point as soon as 
the capacity of the installations registered with the 
Federal Network Agency within the previous twelve 
months as per 30 September of the previous year 
in accordance with section 16(2) second sentence 
exceeds 
aa) 1,500 megawatts in the year 2009, 

bb) 1,700 megawatts in the year 2010, and 

cc) 1,900 megawatts in the year 2011; 

b) shall decrease by 1.0 percentage point as soon as 
the capacity of the installations registered with the 
Federal Network Agency within the previous twelve 
months as per 30 September of the previous year 
in accordance with section 16(2) second sentence 
falls below 
aa) 1,000 megawatts in the year 2009, 

bb) 1,100 megawatts in the year 2010, and 

cc) 1,200 megawatts in the year 2011. 

The Federal Network Agency, in agreement with the 
Federal Ministry for the Environment, Nature 
Conservation and Nuclear Safety and the Federal 
Ministry of Economics and Technology, shall publish in 
the Federal Gazette on 31 October of each year the 
percentage applicable for the following year in 
accordance with the first sentence above in conjunction 
with subsection (2) no. 8 above as well as the resulting 
tariffs. 

(3) The annual tariffs and bonuses shall be rounded 
to two decimal places after being calculated in 
accordance with subsections (1) and (2) above. 

Section 21 
Commencement and duration of tariff payment  
(1) The tariffs shall be paid from the time when the 

generator first produces electricity exclusively from 
renewable energy sources or from mine gas and has fed 
this electricity into the grid system in accordance with 
section 8(1) or (2) or the electricity was first used in 
accordance with section 33(2). 

(2) The tariffs shall each be paid for a period of 20 
calendar years, as well as for the year in which the 
installation was commissioned. In derogation of the first 
sentence above, the tariffs for electricity from 
installations in accordance with section 23(3) shall be 
paid for a period of 15 years, as well as for the year of 
commissioning. The period under the first and second 
sentences above shall commence when the generator is 
commissioned, irrespective of whether it was 
commissioned using renewable energy sources, mine 
gas or other sources. 

(3) Replacing the generator or other technical or 
structural components shall not lead to the 
recommencement or extension of the period in 
accordance with subsection (2) first sentence above 
unless the following provisions provide otherwise. 

Section 22 
Setting off payment claims 

(1) The set-off of payment claims by the installation 
operator in accordance with section 16 against a claim 
by a grid system operator shall only be permissible 
where the claim is undisputed or has been legally 
established. 

(2) The prohibition of setting off such claims under 
section 23(3) of the Low-Voltage Connection Ordinance 
shall not apply where a set-off against claims arising 
from this Act takes place. 

Chapter 2 
Special provisions regarding tariffs 

 
Section 23 

Hydropower 
(1) The tariff paid for electricity generated in 

hydroelectric power installations with a maximum 
capacity of 5 megawatts shall amount to 
1. 12.67 cents per kilowatt-hour for the first 500 

kilowatts of output, 
2. 8.65 cents per kilowatt-hour for output between 500 

kilowatts and 2 megawatts, and 
3. 7.65 cents per kilowatt-hour for output between 2 

and 5 megawatts. 
(2) The tariff for electricity generated in hydroelectric 

power installations with a maximum capacity of 5 
megawatts commissioned prior to 1 January 2009 and 
modernised in the period since 31 December 2008 shall 
amount to 
1. 11.67 cents per kilowatt-hour for the first 500 

kilowatts of output, 
2. 8.65 cents per kilowatt-hour for output between 500 

kilowatts and 5 megawatts. 
The entitlement to payment of a tariff in accordance with 
the first sentence above shall apply for a period of 20 
years, as well as for the year in which the modernisation 
was completed. 

(3) The tariff for electricity generated in hydroelectric 
power installations with a capacity of over 5 megawatts 
shall amount to 
1. 7.29 cents per kilowatt-hour for the first 500 kilowatts 

of output, 
2. 6.32 cents per kilowatt-hour for output between 500 

kilowatts and 10 megawatts, 
3. 5.8 cents per kilowatt-hour for output between 10 

and 20 megawatts, 
4. 4.34 cents per kilowatt-hour for output between 20 

and 50 megawatts, and 
5. 3.5 cents per kilowatt-hour for output over 50 

megawatts. 
(4) For electricity generated in hydroelectric power 

installations with a capacity of over 5 megawatts 
commissioned prior to 1 January 2009 and modernised 
in the period since 31 December 2008 whose maximum 
capacity has been increased since that modernisation, 
subsection (2) second sentence and subsection (3) 
above shall apply mutatis mutandis to the electricity 
which can be ascribed to the increase in capacity. 
Where the installation had a maximum capacity of 
5 megawatts prior to 1 January 2009, the entitlement to 
payment of a tariff in accordance with the  

[Source: BMWi, EEG 2009, unofficial translation]



Feed-in management

Section 7 
Establishment 

and use of connection 

(1) Installation operators shall be entitled to 
commission the grid system operator or a qualified third 
party with connecting the installations as well as with 
establishing and operating the metering devices, 
including the taking of measurements. 

(2) Implementation of this connection and the other 
installations required for the safety of the grid system 
shall meet the technical requirements of the grid system 
operator in a given case as well as section 49 of the 
Energy Industry Act of 7 July 2005 (Federal Law Gazette 
I p. 1970, 3621), as last amended by Article 2 of the Act 
of 18 December 2007 (Federal Law Gazette I p. 2966). 

(3) Where electricity from renewable energy sources 
or from mine gas is fed into the grid system, section 
18(2) of the Low-Voltage Connection Ordinance of 1 
November 2006 (Federal Law Gazette I p. 2477) shall 
apply mutatis mutandis in favour of the installation 
operator. 

 
Section 8 

Purchase, transmission  
and distribution 

(1) Subject to section 11, grid system operators shall 
immediately and as a priority purchase, transmit and 
distribute the entire available quantity of electricity from 
renewable energy sources and from mine gas. 

(2) The obligations pursuant to subsection (1) above 
shall also apply if the installation is connected to the grid 
system of the installation operator or of a third party who 
is not a grid system operator within the meaning of 
section 3 no. 8 and the electricity is delivered via this 
grid system to a grid system within the meaning of 
section 3 no. 7 for commercial and accounting purposes. 

(3) The obligations pursuant to subsection (1) above 
shall not apply where installation operators and grid 
system operators, notwithstanding section 12, agree by 
contract to deviate from this priority purchase in order to 
better integrate the installation into the grid system. 

(4) In the relationship to the purchasing grid system 
operator who is not the transmission system operator, 
the obligations in respect of priority purchase, 
transmission and distribution refer to 
 

1. the upstream transmission system operator, 
2. the nearest domestic transmission system operator if 

there is no domestic transmission grid system in the 
area serviced by the grid operator entitled to sell the 
electricity, or 

3. particularly in the case of delivery in accordance with 
subsection (2) above, any other grid system operator. 

Chapter 2 

Capacity expansion and  
feed-in management 

Section 9 

Grid capacity expansion 
(1) Upon the request of those interested in feeding in 

electricity, grid system operators shall immediately 
optimise, boost and expand their grid systems in 
accordance with the best available technology in order to 
guarantee the purchase, transmission and distribution of 
the electricity generated from renewable energy sources 
or from mine gas. They shall inform the installation 
operator without delay as soon as the risk arises that 
technical control will be assumed over their installation in 
accordance with section 11(1) first sentence; the 
expected time, extent and duration of the control shall be 
communicated. The grid system operator shall 
immediately publish the information required in 
accordance with the second sentence above on his 
website and shall thereby describe the affected regions 
of the grid system and the reasons for the risk. 

(2) This obligation shall apply to all technical facilities 
required for operating the grid system and to all 
connecting installations which are owned by or passing 
into the ownership of the grid system operator. 

(3) The grid system operator shall not be obliged to 
optimise, boost or expand his grid system if this is 
economically unreasonable. 

(4) The obligations pursuant to section 4(6) of the 
Combined Heat and Power Act and pursuant to section 
12(3) of the Energy Industry Act shall remain unaffected. 

Section 10  

Compensation 
(1) In the event that the grid system operator violates 

his obligations under section 9(1), those interested in 
feeding in electricity may demand compensation for the 
damage incurred. The liability to pay compensation shall 
not apply if the grid system operator was not responsible 
for the violation of the obligation. 

(2) Where there are facts to substantiate the 
assumption that the grid system operator did not fulfil his 
obligation under section 9(1), installation operators may 
require the grid system operator to submit information 
concerning whether and to what extent the grid system 
operator did not meet his obligation to optimise, boost 
and expand his grid system. This information may be 
withheld if it is not necessary in order to establish 
whether the entitlement in accordance with subsection 
(1) above exists. 

Section 11 

Feed-in management 
(1) Notwithstanding their obligation in accordance 

with section 9, grid system operators shall be entitled, by 
way of exception, to take technical control over 
installations connected to their grid system with a 
capacity of over 100 kilowatts for the generation of 
electricity from renewable energy sources, combined 
heat and power generation or mine gas, if 
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1. the grid capacity in the respective grid system area 
would otherwise be overloaded on account of that 
electricity, 

2. they have ensured that the largest possible quantity 
of electricity from renewable energy sources and from 
combined heat and power generation is being 
purchased, and 

3. they have called up the data on the current feed-in 
situation in the relevant region of the grid system. 

Taking technical control over installations in accordance 
with the first sentence above shall only be permitted for 
a transitional period until measures referred to in section 
9 are concluded. 

(2) The rights under section 13(1) and section 14(1) 
of the Energy Industry Act of 7 July 2005 shall continue 
to apply vis-à-vis the operators of installations for the 
generation of electricity from renewable energy sources, 
combined heat and power generation or from mine gas 
where the measures in accordance with subsection (1) 
above are not sufficient to guarantee the safety and 
reliability of the electricity supply system. 

(3) Grid system operators shall, upon the request of 
those installation operators whose installations were 
affected by measures referred to in subsection (1) 
above, provide verification, within four weeks, for the 
need for the measure. The verification must enable a 
qualified third party to fully understand the need for the 
measures without any additional information; particularly 
the data ascertained in accordance with subsection (1) 
first sentence no. 3 above shall serve that purpose. 

Section 12  

Hardship clause 
(1) The grid system operator whose grid system gives 

rise to the need for the assumption of technical control 
under section 11(1) shall compensate those installation 
operators who, on account of the measures under 
section 11(1), were not able to feed in electricity to the 
extent agreed upon. Where no agreement has been 
reached, the lost tariffs and revenues from the use of 
heat less the expenses saved shall be paid. 

(2) The grid system operator may, when determining 
the charges for use of the grid system, add any charges 
arising on account of subsection (1) above if the 
measure was necessary and he bears no responsibility 
for it. The grid system operator shall, in particular, bear 
responsibility if he did not exhaust all the options for 
optimising, boosting and expanding the grid system. 

(3) Claims for compensation made by installation 
operators against the grid system operator shall remain 
unaffected. 

Chapter 3 

Costs 

Section 13  

Grid connection 
(1) The costs associated with connecting installations 

generating electricity from renewable energy sources or 
from mine gas to the grid connection point as defined 
under section 5(1) or (2) and with installing the 
 

necessary metering devices for recording the quantity of 
electricity transmitted and received shall be borne by the 
installation operator. 

(2) If the grid system operator assigns the 
installations a different grid connection point in 
accordance with section 5(3), he shall bear the resulting 
incremental costs. 

Section 14 

Capacity expansion 
The grid system operator shall bear the costs of 

optimising, boosting and expanding the grid system. 

Section 15 
Contractual agreement 

(1) When determining the charges for use of the grid 
system, grid system operators may take account of any 
costs incurred in accordance with a contractual 
agreement pursuant to section 8(3), provided that such 
costs are substantiated. 

(2) These costs shall be subject to an examination of 
efficiency by the regulatory authority pursuant to the 
provisions of the Energy Industry Act. 
 

Part 3 

Tariffs 
 

Chapter 1 
General provisions regarding tariffs 

 
Section 16 

Payment claims 
(1) Grid system operators shall pay installation 

operators tariffs at least pursuant to sections 18 to 33 for 
electricity generated in installations exclusively utilising 
renewable energy sources or mine gas. 

(2) After the establishment of the Register of 
Installations, the obligation to pay tariffs for the electricity 
in accordance with section 64(1) first sentence no. 9 
shall only apply where the installation operator has 
applied for the installation to be entered in the register. 
In the case of electricity from installations in accordance 
with sections 32 and 33, the obligation to pay tariffs only 
applies, in derogation of the first sentence above, where 
the installation operator has reported the location and 
capacity of the installation to the Federal Network 
Agency; section 51(3) first sentence shall apply mutatis 
mutandis. 

(3) The obligation pursuant to subsection (1) above 
shall also apply where the electricity was temporarily 
stored. 

(4) Installation operators who assert the payment 
claims for electricity from an installation shall, from that 
time, feed in the entire electricity generated in that 
installation  

a)  for which a payment claim exists on the merits, 

b)  which the installation operator himself is not using, 
and 

c)  which is not used by third parties who are directly 
connected to the  grid system of the installation 
operator which is not a grid system for general 
supply, 

and put this electricity at the disposal of the grid system 
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1. the grid capacity in the respective grid system area 
would otherwise be overloaded on account of that 
electricity, 

2. they have ensured that the largest possible quantity 
of electricity from renewable energy sources and from 
combined heat and power generation is being 
purchased, and 

3. they have called up the data on the current feed-in 
situation in the relevant region of the grid system. 

Taking technical control over installations in accordance 
with the first sentence above shall only be permitted for 
a transitional period until measures referred to in section 
9 are concluded. 

(2) The rights under section 13(1) and section 14(1) 
of the Energy Industry Act of 7 July 2005 shall continue 
to apply vis-à-vis the operators of installations for the 
generation of electricity from renewable energy sources, 
combined heat and power generation or from mine gas 
where the measures in accordance with subsection (1) 
above are not sufficient to guarantee the safety and 
reliability of the electricity supply system. 

(3) Grid system operators shall, upon the request of 
those installation operators whose installations were 
affected by measures referred to in subsection (1) 
above, provide verification, within four weeks, for the 
need for the measure. The verification must enable a 
qualified third party to fully understand the need for the 
measures without any additional information; particularly 
the data ascertained in accordance with subsection (1) 
first sentence no. 3 above shall serve that purpose. 

Section 12  

Hardship clause 
(1) The grid system operator whose grid system gives 

rise to the need for the assumption of technical control 
under section 11(1) shall compensate those installation 
operators who, on account of the measures under 
section 11(1), were not able to feed in electricity to the 
extent agreed upon. Where no agreement has been 
reached, the lost tariffs and revenues from the use of 
heat less the expenses saved shall be paid. 

(2) The grid system operator may, when determining 
the charges for use of the grid system, add any charges 
arising on account of subsection (1) above if the 
measure was necessary and he bears no responsibility 
for it. The grid system operator shall, in particular, bear 
responsibility if he did not exhaust all the options for 
optimising, boosting and expanding the grid system. 

(3) Claims for compensation made by installation 
operators against the grid system operator shall remain 
unaffected. 

Chapter 3 

Costs 

Section 13  

Grid connection 
(1) The costs associated with connecting installations 

generating electricity from renewable energy sources or 
from mine gas to the grid connection point as defined 
under section 5(1) or (2) and with installing the 
 

necessary metering devices for recording the quantity of 
electricity transmitted and received shall be borne by the 
installation operator. 

(2) If the grid system operator assigns the 
installations a different grid connection point in 
accordance with section 5(3), he shall bear the resulting 
incremental costs. 

Section 14 

Capacity expansion 
The grid system operator shall bear the costs of 

optimising, boosting and expanding the grid system. 

Section 15 
Contractual agreement 

(1) When determining the charges for use of the grid 
system, grid system operators may take account of any 
costs incurred in accordance with a contractual 
agreement pursuant to section 8(3), provided that such 
costs are substantiated. 

(2) These costs shall be subject to an examination of 
efficiency by the regulatory authority pursuant to the 
provisions of the Energy Industry Act. 
 

Part 3 

Tariffs 
 

Chapter 1 
General provisions regarding tariffs 

 
Section 16 

Payment claims 
(1) Grid system operators shall pay installation 

operators tariffs at least pursuant to sections 18 to 33 for 
electricity generated in installations exclusively utilising 
renewable energy sources or mine gas. 

(2) After the establishment of the Register of 
Installations, the obligation to pay tariffs for the electricity 
in accordance with section 64(1) first sentence no. 9 
shall only apply where the installation operator has 
applied for the installation to be entered in the register. 
In the case of electricity from installations in accordance 
with sections 32 and 33, the obligation to pay tariffs only 
applies, in derogation of the first sentence above, where 
the installation operator has reported the location and 
capacity of the installation to the Federal Network 
Agency; section 51(3) first sentence shall apply mutatis 
mutandis. 

(3) The obligation pursuant to subsection (1) above 
shall also apply where the electricity was temporarily 
stored. 

(4) Installation operators who assert the payment 
claims for electricity from an installation shall, from that 
time, feed in the entire electricity generated in that 
installation  

a)  for which a payment claim exists on the merits, 

b)  which the installation operator himself is not using, 
and 

c)  which is not used by third parties who are directly 
connected to the  grid system of the installation 
operator which is not a grid system for general 
supply, 

and put this electricity at the disposal of the grid system 

[Source: BMWi, EEG 2009, unofficial translation]



EEG (2012) / 
Photovoltaiknovelle

• Further decrease of solar tariffs, cap at 52 GW 
installed capacity, depression rates depending on 
annual installations 

• Increase in rates for offshore wind 

• Direct selling vs. marketing (market premium 
model)



Solar rates

[Source: SFV]



Market premium (optional)
• Incentive for generators of renewable energy to 

participate directly in the market 

• Plant operators market their energy directly via the 
power exchange on the free energy market 

• Market premium offsets the difference between the 
market revenue and the subsidised purchase price 
under the EEG (contract for difference) 

• The generator creates additional revenue if it is able to 
sell above the monthly average price
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Table 2
Evolution of the German FIT System for PV from 2000 to beginning of 2012.

Phase Prevalent issues in socio-technical
system

Time of policy
change

Parties in
government

Changes in policy design Effect on socio-technical
system

1 • Lack of maturity and high cost of
PV technology
• Lack of mass market for PV
•  Insufficient financial incentive for
power producers of PV
• Market power of large utilities
• Market support as chance to
build PV industry and create jobs

2000 SPD and Green • Introduction of Renewable Energy Sources
Act
•  Technology-specific but size-independent
remuneration of 51 EUR cents/kWh over 20
years
•  Maximum size of 5 MW for building
integrated plants, 100 kW for others
•  Fixed degression of 5% p.a.
• Ceiling for cumulative installed capacity at
350 MW
•  Exclusion of utilities with share of EEG
electricity > 50% in overall sales from having to
pay EEG apportionment (‘Grünstrom-privileg’)

• First boost in deployment
(cumulative capacity of
186 MW installed in 2001)
•  No. of jobs grows slowly to
4000 in 2001
• Rise in annual PV difference
costs21 from 19 M EUR in
2001 to 37 M EUR in 2001

2
•  Market support as chance to
build PV industry and create
jobs
•  Market support as chance to
increase exports
•  High cost and rising
electricity prices (problematic
especially for energy-intensive
industry)

2002 SPD and Green Ceiling for cumulative installed capacity raised
to 1000 MW

• Strong rise in deployment
(cumulative capacity of
4170 MW installed at the end
of  2007)
• Reduction of PV system price
from 6 EUR/Wp in 2002 to
4.3 EUR/Wp in 2008
• Strong rise in no. of jobs to
40,400 in 2007
•  Rise in annual PV difference
costs to 1.47 bn EUR in 2007

2003 SPD and Green • Reduction of EEG apportionment (0.05 EUR
cents/kWh) for large electricity consumers
facing international competition with a
consumption > 100 GWh, electricity cost per
gross value added > 20%
•  Removal of ceiling for cumulative installed
capacity and plant size
• Increase in remuneration for roof-top PV to
54.7 EUR cents/kWh

2004 SPD and Green • Changes in redistribution mechanism of EEG
apportionment
•  Adjustment of criteria for reduction of EEG
apportionment for large electricity consumers
to consumption > 10 GWh, electricity cost per
gross value added > 15%

3
•  High cost for society and
rising electricity prices
•  Excess remuneration and
windfall profits for PV industry
• Increasing competition from
China
•  Risk of hurting domestic
industry

2009 CDU and SPD • Dynamic degression of remuneration
depending on deployment (basic degression of
8–10% for 2010 ± 1 percentage point if annual
installed capacity < 1000 MW or >1500 MW)22

• Requirement to install remote control and
power measurement unit for plants > 100 kW
•  Option of self-consumption (25.01 EUR
cents/kWh) or direct marketing to third
parties23

• Further increase in
deployment (cumulative
capacity of 24,678 MW
installed at the end of 2011)
•  Slowing market growth
•  Rise in no. of jobs to 150,000
in 2011
•  Rise in annual PV difference
costs to 6.8 bn. EUR in 2011
•  Strong reduction of PV
system prices from
4.3 EUR/Wp in 2008 to
2.05 EUR/Wp at the end of
2011

2010  CDU and FDP • Basic degression for 2010 changed to
between 8% to 13% depending on system size
•  Dynamic degression rate for 2011 raised
(basic degression of 9% ± up to 4 percentage
points depending on deployment in 2010)
•  Additional one-time reductions of
remuneration by 10% (July) and 3% (October)
• Reform of distribution mechanism
underlying EEG apportionment

2011 CDU and FDP • Adjustment of degression for 2011 by 3%, 6%,
9%,  12% or 15% depending on deployment in
March to May  2011(target corridor of
2.5–2.5 GW newly installed capacity per year)
•  Adjustment of degression for 2012 (9% basic
degr., reduction or increase dep. on
deployment in 2011)

4  • Increased power intermittency
and power regulation
• Risk of reduced grid stability
•  Lack of market integration
• High cost for society and rising
electricity prices

2012 CDU and FDP • Alternative between limiting inverter power
to 70% of PV plant capacity or installation of
remote control for plants < 30 kW
•  Remuneration for self-consumption
depending on system size (max. 12.36 EUR
cents/kWh)
•  Further extension of reduction in EEG
apportionment for large electricity consumers:
criteria adjusted to consumption n > 1 GWh,
electricity cost per gross value added > 14%
•  Limitation of ‘Grünstromprivileg’ (see Phase
1) to 2 EUR cents/kWh
• Introduction of market premium as incentive
for direct marketing

?

[Source: Hoppman et al. (2014)]



[Source: Hoppman et al. (2014)]
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EEG 2.0 (2014)

• direct marketing for most new installations  
(>500 kW after 08/2014; >100 kW after 01/2016) 

• Pilot bidding process for solar farms 

• Reduction of privileges



[Source: BMWi]



[Source: BMWi]
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Stand: 15. Oktober 2015

in GWh 20002) 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Wasserkraft 3) 4.114 6.088 6.579 5.908 4.616 4.953 4.924 5.547 4.982 5.024 5.665 4.843 5.417 6.265 5.645 6.281 6.246

Deponie-, Klär- und Grubengas 3) 2.589 3.136 2.789 2.751 2.208 2.083 1.963 1.815 1.769 1.776 1.648 1.694 1.608

Biomasse 586 1.472 2.442 3.484 5.241 7.367 10.902 15.924 18.947 23.021 25.155 27.977 34.321 36.258 38.313 38.363 40.239

Geothermie 0 0 0 0 18 19 28 19 25 80 98 159 180

Windenergie an Land 5.662 10.509 15.786 18.713 25.509 27.229 30.710 39.713 40.574 38.610 37.619 48.314 49.949 50.802 55.907 67.061 75.949

Windenergie auf See 38 174 568 722 905 1.449 11.231 15.380

Solare Strahlungsenergie 29 76 162 313 557 1.282 2.220 3.075 4.420 6.583 11.729 19.599 26.128 29.607 33.001 36.106 36.826

Summe 10.391 18.145 24.970 28.417 38.511 43.967 51.545 67.010 71.148 75.377 82.331 103.135 118.330 125.694 136.061 160.895 176.427

1) Prognose der Übertragungsnetzbetreiber auf Grundlage der Ausgleichsmechanismusverordnung und auf Basis wissenschaftlicher Gutachten.
2) Rumpfjahr: 01.04.2000 bis 31.12.2000
3) Deponie-, Klär- und Grubengas erstmals 2004 gesondert aufgeführt

Quellen: ÜNB 2015a, ÜNB 2015b und eigene Berechnungen

Nachträgliche Jahresabrechnung Prognose 1)

EEG-Strommengen in Gigawattstunden



Stand: 15. Oktober 2015

in Mio. Euro 20003) 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Wasserkraft 4) 298 442 477 427 338 364 367 418 379 382 421 231 428 513 490 561 587

Deponie-, Klär- und Grubengas 4) 182 219 196 193 156 143 83 36 52 58 115 119 115

Biomasse 55 140 232 327 508 795 1.337 2.162 2.699 3.700 4.240 4.476 6.265 6.788 7.234 7.184 7.584

Geothermie 0 0 0 0 3 4 6 4 6 19 24 39 44

Windenergie an Land 515 956 1.435 1.696 2.300 2.441 2.734 3.508 3.561 3.389 3.316 4.165 4.936 4.895 5.423 6.440 7.206

Windenergie auf See 6 26 85 120 155 253 2.092 2.886

Solare Strahlungsenergie 15 39 82 154 283 679 1.177 1.597 2.219 3.157 5.090 7.766 9.202 9.485 10.412 10.816 10.733

Summe 883 1.577 2.226 2.604 3.611 4.498 5.810 7.879 9.016 10.780 13.182 16.763 21.008 21.913 23.950 27.251 29.154

davon Vergütungs- und Prämienzahlungen 
der Übertragungsnetzbetreiber 883 1.577 2.226 2.604 3.611 4.498 5.810 7.879 9.016 10.780 13.182 16.763 19.118 19.637 21.394 23.713 25.542

1) Summe aus Vergütungs- und Prämienzahlungen sowie Einnahmen aus Vermarktung der Strommengen nach § 34 EEG (Marktprämie)
2) Prognose der Übertragungsnetzbetreiber auf Grundlage der Ausgleichsmechanismusverordnung und auf Basis wissenschaftlicher Gutachten.
3) Rumpfjahr: 01.04.2000 bis 31.12.2000
4) Deponie-, Klär- und Grubengas erstmals 2004 gesondert aufgeführt

Quellen: BNetzA 2013, ÜNB 2015a, ÜNB 2015b, ÜNB 2015c und eigene Berechnungen

Nachträgliche Jahresabrechnung Prognose 2)

EEG-Gesamtvergütungszahlungen in Millionen Euro 1)
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4.1 Stromgestehungskosten 
 
Die Stromgestehungskosten eines PV-Kraftwerks bezeichnen das Verhältnis aus Ge-
samtkosten (€) und elektrischer Energieproduktion (kWh), beides bezogen auf seine 
wirtschaftliche Nutzungsdauer. Die Höhe der Stromgestehungskosten für PV-Kraftwerke 
[ISE1] wird v.a. bestimmt durch: 
 
1. Anschaffungsinvestitionen für Bau und Installation der Anlagen 
2. Finanzierungsbedingungen (Eigenkapitalrendite, Zinsen, Laufzeiten)  
3. Betriebskosten während der Nutzungszeit (Versicherung, Wartung, Reparatur) 
4. Einstrahlungsangebot 
5. Lebensdauer und jährliche Degradation der Anlage 
 
Die jährlichen Betriebskosten eines PV-Kraftwerks liegen mit ca. 1% der Investitionskos-
ten vergleichsweise niedrig, auch die Finanzierungskosten sind aufgrund des aktuell 
niedrigen Zinsniveaus günstig. Der dominierende Kostenanteil von PV-Kraftwerken, die 
Investitionskosten, fielen seit 2006 dank technologischen Fortschritts, Skalen- und Lern-
effekten im Mittel um ca. 14% pro Jahr, insgesamt um fast 75%. Abbildung 3 zeigt die 
Preisentwicklung für Aufdachanlagen von 10 bis 100 kWp Nennleistung in Deutschland. 
 

 
Abbildung 3: Durchschnittlicher Endkundenpreis (Systempreis, netto) für fertig installierte Aufdachanlagen 
von 10-100 kWp, Daten von BSW, Darstellung PSE AG 
 

[Source: Fraunhofer ISE (2016)



KURZSTUDIE | Entwicklung der Windenergie in Deutschland

5

Entwicklungen der Anlagenauslegung in den 
letzten Jahren und heute

Die rückblickende Betrachtung des Windenergieanlagen-
marktes zeigt eine kontinuierliche Weiterentwicklung der 
Anlagentechnik, die mit steigenden Nennleistungen, Ro-
tordurchmessern und Nabenhöhen einherging (Fraunhofer 
IWES 2013). Abbildung 1 veranschaulicht diese Entwick-
lung und stellt Nabenhöhe, Rotordurchmesser und Nenn-
leistung der in den Jahren 2000 bis 2012 durchschnittlich 
installierten Windenergieanlagen gegenüber. 

Zwar hat sich die sehr dynamische Entwicklung der ersten 
Jahre der Windenergienutzung etwas abgeschwächt, län-
gere Modellzyklen sind zu beobachten, doch ist der Trend zu 
größeren und leistungsstärkeren Windenergieanlagen un-
gebrochen. Neben der seit der Jahrtausendwende im Markt 
befindlichen und immer noch dominierenden 2-bis-3-

I.  Entwicklung der Technologie 
Windenergieanlagen heute und in Zukunft

MW-Klasse, hat die Bedeutung der 3-bis-5-MW-Klasse 
deutlich zugenommen. Nach zunächst zwei Prozent im Jahr 
2010 machen Windenergieanlagen dieser Klasse im Jahr 
2012 bereits 19 Prozent des Anlagenzubaus aus und redu-
zieren damit kontinuierlich den weiterhin dominierenden 
Anteil der 2-bis-3–MW-Anlagen. Die offshore schon sehr 
präsente Anlagenklasse mit einer Leistung von fünf MW 
und mehr wird an Land bislang nur zurückhaltend errichtet.

Abbildung 1 zeigt die Entwicklung der durchschnittlichen 
Kennwerte, der in den letzten Jahren installierten Wind-
energieanlagen. Die durchschnittliche Leistung der im Jahr 
2012 zugebauten Anlagen beträgt 2,4 MW. Anlagen, die im 
Jahr 2000 zugebaut wurden, erreichten einen Durchschnitt 
von lediglich 1,1 MW. Der durchschnittliche Rotordurch-
messer ist auf 88 Meter, die durchschnittliche Nabenhöhe 
auf 111 Meter gewachsen. Die durchschnittlichen Kenn-
werte der im Jahr 2012 neu zugebauten Anlagen unterschei-

Entwicklung der durchschnittlichen Anlagendimensionen von 2000 bis 2012 Abbildung 1
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Hauptinvestitionskosten von Windenergieprojekten 

Kostensituation der Windenergie an Land in Deutschland 8 

 

In den meisten betrachteten Anlagenklassen wurden seit der 

letzten Erhebung im Jahr 2012 Kostensenkungen festgestellt. 

Die zwischen 2012 und 2015 erzielten Senkungen liegen zwi-

schen 2 % und 11 %. Im Durchschnitt wurden Kostensenkun-

gen von 7 % erzielt. Ausschließlich Windenergieanlagen mit 

einer Leistung von 3-4 MW und einer Nabenhöhe von unter 

100 m haben real im Durchschnitt eine Kostensteigerung er-

fahren.  

Weiter zurückblickend kann festgestellt werden, dass die Kos-

ten der damals schon relevanten Anlagenklassen im 2-3 MW-

Bereich im Jahr 2008 einen Peak verzeichneten und auch seit-

her über die Jahre nicht stetig gesunken sind. Insgesamt lässt 

sich aber ein leichter Abwärtstrend erkennen. 

Spezifische Kosten pro Quadratmeter Rotorkreisfläche 

In einer alternativen Betrachtungsweise wird die zeitliche 

Entwicklung der spezifischen Hauptinvestitionskosten pro 

Quadratmeter Rotorkreisfläche von Windenergieanlagen der 

Leistungsklassen von 2-3 MW und von 3-4 MW untersucht. In 

den letzten Jahren trat das Ziel der stetigen Vergrößerung der 

Rotordurchmesser von Windenergieanlagen gegenüber der 

weiteren Leistungssteigerung zunehmend in den Vordergrund 

(insbesondere im Hinblick auf die Erschließung von Schwach-

windstandorten war dies entscheidend). Mit der Steigerung 

der Rotordurchmesser können deutliche Ertragssteigerungen 

erzielt werden, die den Nachteil höherer Investitionskosten 

überkompensieren und zu einer deutlichen Verbesserung der 

Wirtschaftlichkeitssituation führen. Aus diesem Grund ist die 

Kostenentwicklung pro Quadratmeter Rotorkreisfläche bezo-

gen auf den deutschen Windenergiemarkt ein zusätzlicher 
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Abbildung 4:  

Zeitliche Entwicklung 

der spezifischen Haupt-

investitionskosten je 

kW von Windenergie-

anlagen der Leistungs-

klassen von 2-3 MW 

und von 3-4 MW (infla-

tionsbereinigt) 

[DWG 2008, DWG 2011, 

DWG 2013] 

 

 

 

 

 

  

[Source: Deutsche Windguard]



EEG (2016)
• Target: Share of renewables 40-45%by 2025, 55-60% by 2035 and 

a minimum of 80% by 2050 

• Focus on onshore/offshore wind and solar 

• From 2019 (?), auction system for most renewable technologies 
(pay as bid, maximum price published in advance) 

• Deployment corridor met by auctioning a specific amount of 
capacity volume each year 

• Feed-in tariffs for small installation <750 kW (?) 

• Biomass also included in auctions (150 MW first three years, then 
200 MW)



EEG (2016) - wind

• Degression of 5% in 2017 for onshore wind (?) 

• Annual increase for onshore wind 2800 MW (2900 
MW after 2020) 

• Target for offshore: 15 GW in 2030, centralised 
auctions after 2025, transitional model 2021 - 2024



[Source: Spiegel Online]
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