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Three pillars of the Energiewende
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Switch to renewables, half energy consumption, flexibilize

grids.
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Germany is on track to achieve its ambitious targets.
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An integrated policy for decarbonisation

ELECTRICITY HEATING

e guaranteed feed-in tariffs renewable energy heat act
« priority access for renewable energy « market incentive program
* nuclear phase-out « granting programs for renewable

energy measures

- J - J
* governmental plan on e-mobility « long-term coordination and
* 1 million electric cars by 2020 facilitation by the energy research
e 6 m!II|on glectrlc cars by 2030 program (federal government)
* tax incentives for biofuels « > 150 million euro / year public

9 P N research funds (2012) y
The German energy supply will be transformed in all
sectors.
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Cornerstones of the Renewable Energy Sources Act

= Guaranteed grid access; priority transmission and distribution
» Fixed price (“tariff’) for every kWh produced for 20 years

= Tariffs are set technology-specific and with regard to further
provisions (e.g. site, system services, ...)

= Equalization of additional costs for electricity from RE between
all electricity consumers (2014: ~ 6,24 ct/kWh); except energy
Intensive industries

= Equalization of additional costs via grid operators and
independent from public budget

» Regular monitoring & evaluation; accompanying research
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Trends in gross German electricity production
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source: AGEB, AGEE-Stat 2012

RE have evolved into electricity source no. 2 in just one
decade.
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Avoided GHG emissions through use of renewables

Greenhouse gas emissions avoided through use of renewable energy sources in the electricity, heat
and motor fuel sector in Germany
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Greenhouse gas emissions avoided, million tonnes CO, -equivalents
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Federal Environment Agency (UBA) according to Working Group on Renewable Energy-Statistics (AGEE-Stat); as at February 2014; all
figures provisional

In 2013 use of RE avoided 147,9 mio. t.CO,., in Germany.
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Investments in RE installations

Investments in construction of renewable energy installations in Germany 2013
Total investments: 16.3 billion Euro

Biomass (electricity): 1.4 bn €

]' —— Biomass (heat): 1.2 bn €

_—— Solar thermal energy: 0.9 bn €

Geothermal energy and ambient heat:
- 1.2bn€

—— Hydropower: 0.3 bn € (1.5 %)

Wind energy: 7.1bn € —

26.1 %

N Photovoltaics: 4.2 bn €

Centre for Solar Energy and Hydrogen Research Baden Wuerttemberq (ZSW); as at February 2014; all figures provisional

In 2015 Investments In Kkt Installations summead up to 16.3
bn. €.
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Job creation in the renewables sector
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source: adelphi 2013, DLR/ZSW/DIW/GWS 2009, DLR/DIW/ ZSW/GWS 2013, BMU 2012

The Energy Transition creates new jobs in Germany.
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Investment structure of RE facilities

Funds & banks11%

Private owners "

43%

Industry7%

International utilitigs

National utilitieg%

) Regional utilities2%

" Local utilitie8%
P

roject developerd 5%

Farmers 9%

source: trend:research 2010

Renewable energy creates new entrepreneurship.
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Challenges ahead: Electricity System Volatility

end of November 2022

mid-August 2022
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(fossil plants)

sourcg: Agora Energiewende 2012

Already in 2022 RE will meet 100% of demand during many
hours.
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Solution: Measures for flexibility in demand and supply

20% RE 3|5% RE 5|0% RE 6|5% RE BIO% RE

Expand transmission grids for power exchange over large areas

v

Flexible thermal power plants
Lower ,Must-run‘-capacity
Curtailment of wind und pv at times of surplus

Expand demand response for a more flexible demand side

source: BMU 2012

In the long run, all sectors need to contribute to RE
integration.

Consumption Generation Grids

Storage
facilities
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hank you for
your attention!

Dr. Karsten Sach

Deputy Director-General

European and international Environmental
Policy
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