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The story behind / before the story

The discussion about nuclear energy in Germany 1
an everlasting story of controversy

The failure of announcement policies

1970s / 1980s Brokdorf and Gorleben
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Brokdorf
am 7. Juni 1986

Peter Homann

Hubert Piel
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What do we want to talk about?

® Transformation of the energy system
® Renewable energy sources in Germany

® Renewable energy at regional level I
the role of regional planning

® Challenges and opportunities for regional development

® Conclusion
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Transformation of the energy system
Initial situation

® 2000: Decision by German Federal Government to limit the use
of nuclear energy / nuclear energy as  bridging technology
2 aspects: (1) safety of nuclear power plants and

(2) economical aspects

® September 2010:  Presentation of newa  energy concept by the
Federal Government connected with the decision by the Federal
Parliamentto extend the production of nuclear energy

® 7 nuclear power plants dating back to the time before 1980:
to produce nuclear energy for another 8 years

® Remaining newer 10 nuclear power plants:
to produce nuclear energy for another 14 years
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Transformation of the energy system
U-turn in energy policy

® March 2011: Nuclear disaster of Fukushima (Japan) and
increasing public protest against nuclear energy in Germany:
discussion about a change of the energy concept

® August 2011: Decision by German Federal Government
(1) to immediately  shut down  the oldest 8 nuclear power plants
(2) total nuclear phase -out stepwise until 2022
(3) priority given to the development of renewable energy

®  Starting point of the transformation of energy system in
Germany ( ifEnergiewende 0)
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Transformation of the energy system

®* Replacement of nuclear energy and fossil fuels like oil, coal and
domestic gas by renewable energy sources like:
Water, wind and solar power, geothermal energy
and energy crops.

®* Energy saving and higher energy efficiency as key elements

®* Transformation shall be completed until 2050 ,
goal: to provide energy from renewable energy sources
as supporting pillar of total energy  supply
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Transformation of the energy system
Quantified objectives

Included in the energy concept (2010) 2020 2030 2040 2050

Share of renewable energy based on gross final

: . 18% 30% 45% 60%
energy consumption (Bruttoendenergieverbrauch )
Share of r_enewable energy based on gross 3504 50% 65% 80%
consumption of electricity (Bruttostromverbrauch )
Reduction of greenhouse gas emission 0 0 0 -80% to
in relation to 1990 40% o5% 0% -95%
Reduction of primary energy consumption _20% _50%
(Primé&renergieverbrauch )
Reduction of consumption of electricity in relation -10% 259

to 2008 (stromverbrauch )

Reduction of heat demand* (warmebedarf ) and primary
energy demand** (Primarenergiebedarf ) IN buildings in - 20%* - 80%**
relation to 2008

Increase of energy efficiency up to 2.1% per year based on final energy consumption
(Endenergieverbrauch )

Elaborated by the author
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Transformation of the energy system

® Replacement of nuclear energy and fossil fuels like oil, coal and
domestic gas by renewable energy sources like:
Water, wind and solar power, geothermal energy
and energy crops.

® Energy saving and higher energy efficiency as key elements

® Transformation shall be  completed until 2050 ;
goal: to provide energy from renewable energy sources
as supporting pillar of total energy supply

® German strategy seen as unique and path setting:
If transformation succeeds, Germany may be a leader in
environmental technologies (economic benefits!)

® Climate change and high -tech strategy
|
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Transformation of the energy system
General measures

® Reorganisation of energy supply 1 implementing monitoring I
fostering research and development on energy

® Energy system expansion as basis for extension of renewable
energy / market and system integration of renewable
energy

® Energy efficiency as basis for the reorganisation of energy
supply

® Acceptance of conventional gas and coal power plants as
basis for security of energy supplies

® Reorganisation of energy supply in Germany as a European
challenge /good foreign policy on energy for safe energy supply
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Transformation of the energy system
Added measures after Fukushima

® Efficient extension of renewable energy based on better
cooperation between conventional power plants and electricity
generation from renewable energy sources

® Widening energy storage capacities for a needs based provision
of electricity from renewable energy sources

® Wind energy as central module I development of new criteria
(e.g. regarding distances, size)

® Guarantee of affordable electricity tariffs by cost efficient
extension of the electricity network

® Promoting energy efficiency (e.g. public construction contracts)
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Renewable energy sources in Germany

Status quo

Cross generation of electricity in Germany 2011 (612

TWh =billion kwh)*

Nuclear energy

Stone coal

18%

19%

Domestic gas
14 %

Renewable
energy

Wind power 8%

20%

Biomass 5%

Water power 3%

Photovoltaic 3%

Brown coal

Domestic fuel oil, pump
storage and others

Organic waste 1%

25% [X7A

* Vorlufige Angaben (Stand 14.12.2011), z. T. geschitzt. Abweichungen in den Summen durch Rundungen.

Quellen: Arbeitsgemeinschaft Energiebilanzen e. V. (AGEB), Bundesverband der Energie- und Wasserwirtschaft e. V. (BDEW)

Source: BMWi Berlin 2012, Die Energiewende in Deutschland

umweltschonender Energie ins Jahr 2050, S. 4,
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Renewable energy 1990 -2010

Gigawattstunden (GWh)

120.000

E ghotovoltaik Solar

| iomasse Biomass

100.000 [] windenergie Wind

B Wasserkraft Water
80.000 -
60.000 -
40.000 —
20.000

2005 2010
Datenbasis: BMU 2011

Source : http :// www.bbsr.bund.de/cin_032/nn_497574/BBSR/DE/Raumbeobachtung/AktuelleErgebnisse/
2012/Erneuerbare/ EE__im__Raum.html
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Renewable energy sources in Germany
Water, wind and solar power

®  Water power (3%): low future development potentials /
only by reactivation of abandoned locations or modernisation of
existing hydroelectric power plants

®*  Wind power (8%): high future development potentials
(1998 1 6.000to 2009 1T 21.000 wind energy plants) / average
engine output is 2.1 MW per wind energy plant

®  Solar power (3%): Share_,- of _so_lar power W&%ﬁ
based on energy consumption is in \\&\\\\\\\\\‘(\\,\\‘\\
relation to other renewable energy S \\‘\;n‘.\\\\\‘\\‘ -
sources low / mainly used for
preparation of hot water and
heating of buildings

55?\7'ENR|§|(':I'I.II\$ DRESDEN | ‘ @ Leibniz Institute of
DRESDEN | S Ecol_ngical Urban and

concept Lv Regional Development



Renewable energy sources in Germany
Geothermal energy and energy crops

® Geothermal energy:  high development potentials for
geothermal heat generation / generation of electricity is still
low (high dependency from geological conditions)
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Renewable energy sources in Germany
Geothermal energy and energy crops

® Geothermal energy:  high development potentials for
geothermal heat generation / generation of electricity is still
low (high dependency from geological conditions)

® Energy crops. steady rise of share based on total energy
generation/ production of electricity, heat and fuel / basic
materials are wood, rape, corn, plant and animal remains

S.Stutzriemer
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Bioenergie-Regionen, Forderphase 2012 bis 2015

Support for bio -energy in Germany
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