
„Energiewende“ in Germany
and its implications for Europe
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Policies for the „Energy Policy Turnaround”
before and after Fukushima

(compared to 1990) Gross final energy Power

Generation

Primary- energy Heating Transport Power consumption

2015 - 47%

2017 - 54%

2019 - 60%

2020 - 40% 18% 35% - 20% - 20% - 10% - 10%

2021 - 80%

2022 - 100%

2030 - 55% 30% 50%

2040 - 70% 45% 65%

2050 - 80 up to - 95% 60% 80% - 50% - 80% - 40% - 25%
„Treibhausgas-Emissionsprojektionen bis zum Jahr 2020“ Öko-Institut, 2011

Policy Targets in Germany

Nuclear RESCO2-Targets Energy Reductions

 Speeding up planning procedures for new power plants
 Intention to finish 10 GW of power plants currently under construction until 2013
 New support program for small and medium electricity producers is being prepared
 Additional rights for network operators to ensure grid stability
 Further measures to fast-track grid construction

20% - 20%- 20%
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German “Solo“ in a dynamic view: efficiency, imports and
renewables are the three future pillars

25%

2020 2030 2040 20502010

17%

10%

fossile

renewables

imports

efficiency

45%

58%
20%

25%

Source: EWI/ Prognos/ GWS.

Energy concept 2050 requires radical change of energy system.
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Others 5 %

Electricity generation Germany 2011

Nuclear 18 %

Renewables 20 %

Gas 14 %

Lignite 25 %

Gross electricity generation Germany 2011 612 TWh (brutto)

Totally 2011

Hard Coal 19 %

Wind 8 %
Water 3 %
Biomass 5 %
Photovoltaic 3 %
Others 1 %

Source: BDEW, AG Energiebilanzen 2011.
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The „Energiewende“ changes the generation mix
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Source: Prognos / EWI / GWS 2011

Total
468,6

Total
546,7

Total
636,5

Electricity generation mix 2008-2030 in TWh



The first three quarters in 2012 in comparison
with the first three quarters in 2011
(AG Energiebilanzen as of 29th November 2012)
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Crude oil Natural gas Hard coal Lignite Nuclear Renewables
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Wasserkraft KWK-Anlagen Photovoltaik OffShore Wind

OnShore Wind Residuallast Gesamtlast

Month with strong wind in 2020

Consequences of a large share of renewables in the
system
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Germany: Export und Import in TWh
Year Import Export Balance

1990 31,8 30,6 +1,2

1991 30,4 31,0 -0,6

1992 28,4 33,7 -5,3

1993 33,6 32,7 -0,9

1994 35,7 33,5 +2,2

1995 39,5 34,8 +4,7

1996 37,2 42,6 -5,4

1997 37,8 40,2 -2,4

1998 38,1 38,7 -0,6

1999 40,4 39,4 +1,0

2000 45,0 41,9 +3,1

2001 43,5 44,8 -1,3

2002 46,2 45,5 +0,7

2003 45,8 53,8 -8,0

2004 44,2 51,5 -7,3

2005 53,4 61,9 -8,5

2006 46,1 66,0 -19,9

2007 44,3 63,4 -19.1

2008 40,2 62,7 -22,5

2009 40,6 54,9 -14,3

2010 42,0 59,0 -17,0

2011 49,7 56,0 -6,3

2012 (-Q3) 33,9 47,8 -13,8

Quelle: bdew
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Import and Export triggered by e.g. wind

Source: WEC
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PV changes price formation: Strong RES-E share in

Germany already influences now market prices in

Europe

Photovoltaics
CCPP new build Hard coal new build Existing hard coal, optimized
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Development of EEG payment provisions in Germany

0
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EEG-Umlage [ct/kWh] 0,41 0,58 0,68 0,88 1,02 1,12 1,13 2,047 3,53 3,592 5,277

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
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EEX market prices vs EEG payment 2013 53,77 €/MWh
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Extension of solar energy causes higher costs
of „Energy Turnaround“

Source: TU Berlin, Forecast development of EEG payment provisions until 2030.

heute
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EEG and income of the households

 Text überschreiben
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Taxes
and
tariffs

Electricity price for private customers

Average consumption 3.500 kWh/a
Source: BDEW

+ 170%

+ 5%

Average electricity bill for household
€

Taxes and tariffs

Generation, Transport, Distribution

Market-driven:
Generation, Distribution

Regulated Gridcosts

Main price components

Taxes and dues domante electricity price development in Germany.
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Increasing the regulated market:
In line with the EU internal energy market?
 Text überschreiben
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Future generation not close to the end-customers

 Text überschreiben

ewi: Over one third of the additional RES-E generation in Germany

will lead solely to an increase of the exports
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German grid: Increase of re-dispatch
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Redispatch TSO (TenneT)

Quelle: www.tennettso.de

Factor 3 from 2010 to 2011
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Grid extension: TSO and DSO grid

*Source: BDEW (Abschätzung Ausbaubedarfs in dt. Verteilungsnetzen wg. Photovoltaik- und Windeinspeisungen bis 2020)

Renewable Energies
[GW]

Grid extension in Germany
[thousand km]

Total Investments
[bn. EUR]

Wind
(onshore)

PV

36

52

Current scenarions DSO until 2020*

240

13
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Leitszenario "BMU"Energiekonzept 2020

Grid extension Germany
[thousand km]

Total investments
[bn. EUR] nur dena II

Current scenarios TSO until 2020*

10

29

dena I Studie 2005 dena II Studie 2010

3.600 km

36

52

815 km

Ende 2010 aus dena-I rd. 100 km
realisiert

140140

55

HS MS NS

0,35 0,6533

33
52

36
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No grid extension: RES-E had to be switched off (ewi)
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No grid extension: …and only incomplete transport of
wind energy from north to south Germany (ewi)
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Transformation of the energy system requires
investments in DSM, storage, grid, generation
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De-centralised energy management De-centralised generation
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DSO

Large central plants

PV
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Storage

Distributed generation
and storage

Indutry

Control Center

DSO Control Center

TSO Control Center

Industry

Control Center

Inccreasing use of DSM large
customers

Heim Control Center

Local„Balancing“
DSO

Page 22

• DSM for all customers
• “SMART” solutions
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SAIDI-Index (Source: BNetzA)

DSO TSO
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 Text überschreiben

Oktober 2012
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Politics: What needs to be accomplished

25

Post-2020 Renewables targets shall be part of a long-term master plan for

an integrated and harmonized European energy market.

Internal
Market

Regional energy markets EU internal energy market

ETS ETS without steering impact
Reinforced ETS as a key

investment driver

EU-wide
perspective of

Renewables

Focus on domestic Renewables
Cooperation and

Joint Projects

2020 Renewables targets
Renewables targets

up to 2030

National Renewables
support schemes

Harmonised EU Renewables
support scheme

Grid
National infrastructure concepts

and slow grid extension
Pan-European infrastructure
concept and grid extension


