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Climate Protection Goals of Germany
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Source: BCG, Prognos 2018
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Energy Consumption of Germany
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Self-Consumption & Losses

1041 TWh

3448TWh

Primary Energy Consumption
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Heat & 

Electricity

1754 TWh

Energy Consumption of Germany
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Development of sectorial net energy consumption

Net Energy

Consumption:

2407 TWh

Electricity

508 TWh

Heat

1246 TWh

4140 PE
37% Losses

3448 PE
30% Losses

(BDEW 2022)
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Share of RES in the Power, Heat and Mobility Sector
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Total Share
≈15%

✶

RES Power RES Heat RES Mobility
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Total Energy Production from Renewables in 2021
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468 TWh

Wind energy

Photovoltaic

Biomass

Biomass

Bio fuels

Solar thermal

Geothermal & Heat pumps
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Development of the Electricity Production & Installed Capacity by RES

59GW

8GW

10GW

5GW

12-13 Times higher 

installation as of 

today 

𝑪𝑭 =
𝟐𝟑𝟒 𝑻𝑾𝒉

𝟏𝟑𝟗 𝑮𝑾 ∗ 𝟖𝟕𝟔𝟎𝒉
= 𝟏𝟗%

𝑹𝒆𝒒𝒖𝒊𝒓𝒆𝒅 𝑰𝒏𝒔𝒕𝒂𝒍𝒍𝒂𝒕𝒊𝒐𝒏

=
𝟏. 𝟏𝟓 ∗ 𝟐𝟒𝟎𝟕 𝑻𝑾𝒉

𝟎. 𝟏𝟗 ∗ 𝟖𝟕𝟔𝟎𝒉
= 𝟏𝟔𝟔𝟑 𝑮𝑾

Degree of Use

Source: UBA, BMWK 2022

56GW

Hydro Biomass Wind offshore PhotovoltaicWind onshore

20.9%

10.3%

21.4%

8.5%

38.5%



©  KAWASAKI Gas Turbine Europe GmbH.  All Rights reserved.

+ high degree of use

- low expansion potential

Degree of use of Renewables

Averaged Degree of Use: 1664 EFH=19% 

+ high expansion potential

- low degree of use

Source: Fraunhofer ISE 2022
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Total Expansion Potential for Onshore Wind

Source: Umweltbundesamt 2013

49.000km2

1188GW

6 units(5MW)/km2

Total= ca. 300.000 

North Germany

Center Germany

South Germany

Impact of Distance to residential area 
Number of Installed units

30.000 (2022)

Distance to residential area 

Source: BWE 2017,UBA 2013, Fraunhofer IWES 2011

Theoretical Potential

Technical Potential

Economical Potential

Technical & Economical 

Potential

Realizable Potential

Realizable Expansion Potential:

ca. 2% Germany

200GW (28MW/km2)

Ecological Potential
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Total Expansion Potential for Offshore-Wind

Potential

North- and East Sea:

54-72GWSource: Fraunhofer IWES 2013, BWE 2017
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Useable Area for Germany:

approx. 3000km2 ≈1%

250-450 GW

max. installable
150W/m2=> 450GW

Ideal Alignment

Source: UBA 2010

Total Expansion Potential for Photovoltaic
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Biomass Potential in 2050

Agricultural Energy
(2/3 unused)

Wood Energy
(1/3 unused)

Waste Energy
(Almost exhausted)
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≈3500TWh
Fraunhofer ISE 2019

≈5000TWh
Forschungsstelle für 

Energiewirtschaft 2019

RES Potential in Germany for Wind & PV
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“BIG PICTURE” OF GERMAN ENERGY TRANSITION

Source Total-
Potential (GW)

Eq. Full Load 
Hours (h)

Production
(TWh)

PV 250 - 450 (59 GW)* 1055 264 - 475 (62)

Onshore Wind 130 - 200 (56 GW)* 1960 255 - 392 (110)

Offshore Wind 54 - 72 (8 GW)* 3820 206 - 275 (32)

Biomass 48 - 50 (49 GW)* 5200 250 - 260 (256)

Geothermal 13-20 (0.2 GW)* 5190 68 - 104 (1)

Solar Thermal 100 - 200 (15 GW)* 521 52 - 104 (8)

Hydro Power 5.5 (5 GW)* 4081 23 (20)

Primary Energy 
Consumption

3448 TWh

468 TWh
(RES production, 2022)

Source: Own representation based on, BCG, Prognos, BDI, Fraunhofer IWES, Fraunhofer ISE, UBA, BMVI, LBST, RWE, BWE, BVG, AEE, FfE, FNR, BMU,BMWK, MWV, Acatech

Realizable Potential Production by 
Renewables

1117-1632
*Installed Capacity 2022

Lack of Energy
(1816-2331 TWh)
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Net Energy Consumption in 2050

1: Reduction of heating demand of building & household sector by 50% 

2: Reduction of fuel consumption in the Industry by 30%

3. Change over from fuel based to electro mobility (Assumption: 50% Battery und 50% H2) 

4. Reduction of the electricity consumption by 30 %

40% reduced energy

consumption!
today
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718 GW

6-7 times higher installation

is necessary

185 GW

Source: Frauenhofer ISE

Degree of Use =45%

Degree of Use =17%

100% RES Scenario in 2050
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