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Green- Reduction of GHG emis- 279 80 -
house gas | sions in all sectors (2016)* -40 % -55% -70 % 95 %
emissions compared to 1990 levels
Nuclear Gradual shut down of all 11 units Sg?ﬁ#ilfsmt
nuclear power plants by | shut down .
phase-out remaining
2022 (2015)
8 reactors
Share in final energy 14.9% min.
Renewable | €ONsU mption (2015) = - - 60 %
energies Share in gross electricity 323% 40 - 55 - min.
consumption (2016)* 45 9% 60 % 80 %
Reduction of primary 76%
energy consumption {2{‘”5}* -20% -50 %
compared to 2008 levels
Energy
efficiency )
Reduction of gross 4%
electricity consumption {2-015}* -10 % -25%
compared to 2008 levels
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SOLAR PV AUCTION RESULTS IN GERMANY
SOURCE: ECOFYS BASED ON OFFICIAL RESULTS BY BNetzA

= 600 Results of German pilot auctions 1000 -§
= 571 for ground mounted PV =
= cas in 2015 and 2016 =
@ 575 23L @
@ 525 9,50 ©
% 500 483 Volume of birds =
= o 9,17 (eligible onlhy) %
— s Volume awarded 9,00 =
400 meem EEG (Old} 402 g_
[=T
Auctionresults -]
® 849 = ) cent/kwh 850 2

300

< 8,00 265 8,00

200 200 -
- 160 7,41 7,30
128 7,23 4w 130
100
600 & 700
0 6,50

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC‘J}'—\N FEB MAR APR MAY JUN JUL AUG SEP OCT NOW DEC
2015 2016
Remark: The pricing rule changed from pay-as-bid (1st round) to uniform pricing {2nd and 3 rd round), back to pay-as-bid (4th and 5th rounds)

ERIZR : ECOFYS (2017), The German energy transition and the Polish energy system.
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Renewables as a share of total electricty consumption
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Gas Wind onshore Wind offshore Solar
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2014

Datasource: AGEE, BMWi, Bundesnetzagentur
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Capacity in gigawatts (GW)

200 Hydro power
Biomass
Wind offshore
Wind onshore
150
Solar
100
Mineral oil
203 19% 19.4 20. 218 228 231 238
€ 225 274 284 290 285 299 299  Noatural gos
50 Hard coal
Lignite
5 Nuclear power
2012 2013 2014 2015 2016 2017"*

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Data: Fraunhofer ISE z017.
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Electricity production from renewables, 19902016
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u Hydro m Biomass incl. biogenic waste m'Wind onshore mWind offshore Photovoltaics
Renewable capacity in 2015 and 2016 Increases in 2016 (estimated)
120 - Wind onshore: 4_3 gigawatis
104 m VWind onshore - Wind offshore: 0.7 gigawatts
= 100 ) Solar: 1 gigawatt
% 80 = Wind offshore Biomass: 40 megawatts
E &0 Solar
% ) Expansion corridor defined by EEG 2014
g 40 393 40.3 = Biomass - Wind onshore: 2.5 gigawatts per year
20 = Hydro - Wind offshore: approx. 0.7—0._8 gigawatts per
g —
0 m Other - Solar: 2.5 gigawaltis per year

2015 2016™
Biomass: 100 megawatis per year

BMetzA 2016a, *on basis of BNetzA 2016b, FA WIind 2016 and BWE 2016
ERIFE © Agora (2017), The energy transition in the power sector: State of affairs 2016.
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Industry subsidies make renewable power look expensive in Germany
Development of the renewable energy surcharge and FIT payments. 2005 - 2017
Source: German T50s [ *estimates
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Industry exemptions to green power surcharge nearly double L = :
Industry electricity demand exempt from renewables surcharge 2005-2017 ! Umlage versus Borsenstromprels
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Composition of average power price in ct/KkWwh for a household using
3,500 KWh per year, 2006 - 2017.

Data: BDEW February 2017.
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German power export balance 1990 - 2016. [Enray |
Data: BMWi 2017. m
Power export balance Power in terawatt-hours (TWh)
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Power generation and use on 21 January 2016 Power generation and use on 8 May 2016
100 100
11% RES 86.3% RES
a0 20
80 20
7o 70
a0 &0
=
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10 40
30 20
20 20
10 10
o o
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electricity generation in Germany in 2016

O Grouped @ Stacked Wind offshore SOHertz Wind offshore Tennet @ Wind on shore S0Hertz - Wind Amprion Wind onshore Tennet Wind Transnet B W @e Solar SOHertz
Solar Amprion Solar Tennet Solar Transnet BwW

=.00
s.00
7.00
s.00
s.00
4.00
s.00

2‘:‘0----- ___---

1.00

o.00

Datasource: 50 Hertz, Amprion, Tennet, Transnetl BW, Netztransparenz.de
Last update: 31 Jan 2017 09:14
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ELECTRICITY CONSUMPTION COVERED BY RENEWABLES ON 8 MAY 2016
SOURCE: AGORA 2016
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Hours with negative electricity prices — median negative price and lowest price — 2012-2016
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Relationship between monthly wind generation and monthly redispatch volumes in Germany
(Jan. 2012 - Oct. 2016)
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German load duration curve in 2010 German load duration curve in 2030
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Renewable energy
sited mostly
in Northern Germany
(esp. wind)
solar
a wind (installed)
wind (planned)
A bottleneck
- transmission grid
—p distribution grid

high-demand areas

New power lines need fo fransport excess supply in northern Germany to
southern Germany in order fto prevent shorfages.
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ERAIR : Agora (2017), Renewables versus fossil fuels — comparing the costs of electricity systems.
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