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PV production capacity
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Weltweiterl Moduldurchschnittspreis (2010$US/Wp)

22% cost reduction
with every doubling of capacity
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Global Renewable Energy Investment Flows

Figure 12. Global New Investment in Renewable

Top 5 Countries for Energy, 2004-2010
Renewable En ergy Billion US Dollars
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German Climate and Energy Goals
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Phase out of Nuclear Energy
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Price for whole sale electricity
at the Energy Exchange
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£MWh

125,00

100,00 J
j il

75,00
I
1

. y t AMN o e \ i l!
oot N AR o qn K il. .ﬁ‘ h,\‘ h.1l, f‘-l’ H'-f "\h "." 4III ."-.""II1, . “_I.ﬁ*"“

" Fe MY
V 1"'! '*tu"'li

25,00

12.03.11 23.04.11 03.08.11 14.07.11 24.08.11 04.10.11 14.11.11 25.12.11 04.02.12

Source: EEX



% Federal Ministry for the
Environment, Nature Conservation
and Nuclear Safety

Electricity imports/exports of Germany

Januar bis November 2011* (Strommengen in Mio. Kilowattstunden)

T coc Export to ... saldo
0 5000 10000 15000 20000 0 5000 10000 15000 20000
Frankreich +18 679
Tschechien +7 195
Osterreich -8 922
Danemark +1 498
Niederlande -3 330
Schweiz -9 563
senweden In 2011: e
Luxemburg -4 264
S Net export -3 872
Quelle: BDEW (3’7 TWh) * vorlaufig
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Merit Order Curve In France

Merit Order Curve 2009
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Quota obligation

Feed-in tariff
Feed-in premium

Other instuments

Motes:
LiThe patterned colowurs represent a combination
of instruments

2)investment grants, tax exemptions. and fiscal
incentives are not included in this picturs il
unless they serve as the main suppot
instrument

Romania
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Current status of renewables in Germany

Renewable energy sources as a share of energy
consumption in Germany
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1) Sources: Targets of the German Government, Renewable Energy Sources Act (EEG); Renewable Energy Sources Heat Act (EEWarmeG), EU-Directive 2009/28/EC;
2) Total consumption of engine fuels, excluding fuel in air traffic; 3) Calculated using efficiency method; Source: Working Group on Energy Balances e.V. (AGEB); RES: Renewable Energy Sources;
Source: BMU-KI 11l 1 according to Working Group on Renewable Energy-Statistics (AGEE-Stat); image: BMU / Brigitte Hiss; as at: December 2011; all figures provisional




The Renewable Energy Sources Act (EEG)
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O
Cornerstones of the EEG (,,FIT")

Garanteed access for RE to the power grid
Priority transmission and distribution
Fixed price (,tariff“) for every kWh produced for 20 years.

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

Annual degression of the tariffs due to technical development

Equalisation of additional costs for electricity from RE between all
grid operators and electricity suppliers (2011: about 3,5 ct/kwWh);
independence from public budget.

Regular monitoring and evaluation process, comprehensive
accompanying research and analysis.
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Electricity Prices for Households

EEG-costs (2011): 3,53 ct/kwh 24,95

19,46
17,96 18,66

17,19 . . ﬂn,m
0,31 0,34

0,51

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
® Erzeugung, Transport, Vertrieb ® MwSt. m Konzessionsabgabe = StrEG/EEG m KWK-G ® Stromsteuer



PV support and system costs

NPV of European teed-in tariffs for small PV systems
and average German small system cost
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- The need for flexible
policy reaction while
keeping a transparent
framework

- Keeping

investors‘ confidence while
adapting to market
development

- Managing support costs
while keeping economic
momentum
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EEG 2012
-

PV tariffs (as of 1st January 2012, ct/kwh)

Newly added Degression for
capacity in 2011 the > 30 > 100
year 2012 < 30 kw kW kW | >1 MW

2.500- 3.500 MW | 9 % (basic
degression) 26,15 24,87 23,53 19,62

3.501-4.500 MW | 12 % (9+3)

25,29 24,05 22,76 18,97

4.501-5.500 MW | 15 % (9+6)
2443 | 2323 | 2198 | 1833

2.001-6.500 MW | 156 % (9+9)
23,57 22,41 21,21 17,68

6.501- 7.500 MW | 21 % (9+12)
22,70 | 21,59 | 2043 | 17,03

> 7.500 MW 24 % (9+15) 21,84 | 20,77 | 1965 | 16,39
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EEG 2012 — new proposal currently under discussion

Installierte Anlagenleistung Dachanlagen
Inbetriebnahme
NEU: bis 10 kW | bis 100 kW | bis 1.000 kW | (iber 1.000 kW | Freiflache
(entfallt) bis 10 MW bis 10 MW

ah 0101 2012 DAJAQ DQ,DQ b2k | ,03 13,‘?‘? h | 7)04[
ab 09.03.2012 19,50 16,50 13,50 13,50
Pedelrer KUFZOng O 20.2% 29,07 I 24,9% 26,47 28,7 %a

Monatl. Degression in Cent 0,15
ab 01.05.2012 19,35 16,35 13,35 13,35
ab 01.06.2012 19,20 16,20 13,20 13,20
ab 01.07.2012 19,05 16,05 13,05 13,05
ab 01.08.2012 18,90 15,90 12,90 12,90
ab 01.09.2012 18,75 15,75 12,75 12,75
ab 01.10.2012 18,60 15,60 12,60 12,60
ab 01.11.2012 18,45 15,45 12,45 12,45
ab 01.12.2012 18,30 15,30 12,30 12,30
ab 01.01.2013 18,15 15,15 12,15 12,15
bedeutet ggti 1.1.2012 Kirzung um 25,7% 31,1% 33,7% 32,3%
ab 01.01.2014 16,35 13,35 10,35 10,35
bedeutet ggti 1.1.2013 Kiirzung um 9,9% 11,9% 14,8% 14,8%
ab 01.01.2015 14,55 11,55 8,55 8,55
bedeutet gg0 1.1.2014 Kirzung um 11,0% 13,5% 17.4% 17 4%
ab 01.01.2016 12,75 9,75 6,75 6,75
bedeutet ggti 1.1.2015 Kiirzung um 12,4% 15,6% 21,1% 21,1%
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PV production capacity
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Cost composition of a PV system

2,42 €/W

Manufacturing and
Profit

Converter

1,93 €/W

Support frame and
Installation

Trade and Transport 0.10

Manufacturing and

Profit 0-46

Modul

Cell

Wafer

Polysilicon 0.16 0.12

2011 2013
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Power production yesterday

Anzeigetag: 08.03.2012

e PV energy
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Employment in the German RE sector

Jobs in the renewable energy sources sector in Germany

96,100
102,100

Wind energy 85 700

| 122,000
. 128,000

Biomass 119.500
56,800 ‘ v
120,900
80,600
Solar energy 49.200
25,100 ' - -

7,600

Hydropower 281%% / Increase: approx. 129 %
9,500 /
13,30

14,5

Geothermal

energy 10,300 ‘
1,800 S ‘ |
] 7500 ; 160,500 e R 277,300, } 367,400
Publicly funded B 00 jobs ~ jobs \ jobs
r.egearc.h/ 4,500 y - ! i i re ]
administration 3,400 2004 2007 2010
0 20,000 40,000 60,000 80,000 100,000 120,000 140,000

Figures for 2009 and 2010 are provisional estimate; deviations in totals are due to rounding;
Source: O’Sullivan/Edler/van Mark/Nieder/Lehr: "Bruttobeschaftigung durch erneuerbare Energien im Jahr 20010 — eine erste Abschatzung", as at: March 2011; interim report of research project ,Kurz-
und langfristige Auswirkungen des Ausbaus erneuerbarer Energien auf den deutschen Arbeitsmarkt”; image: BMU / Christoph Busse / transit
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Investments in the German RE sector

Investments in the construction of renewable energy
installations in Germany 2010

30

[JInvestments in RES 0279

Investments in the electricity sector (RES)

Investments [Bill. Euro]

2004 2005 2006 2007 2008 2009 2010

Source: BMU-KI IlI 1 according to the Centre for Solar Energy and Hydrogen Research Baden-Wuerttemberg (ZSW); Years 2004 and 2005 estimated;
image: BMU / Dieter Béhme; as at: December 2011, all figures provisional
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Thank you for your attention!

More Information:

www.bmu.de/english
www.erneuerbare-energien.de/english

25
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PV Development in Germany
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Electricity Generation in Germany 2011

Brutto-Stromerzeugung bdew

nach Energietriagern 2011 Enerpie, Wasser, Laben.

Brutto-Stromerzeugung 2011 in Deutschland: 612 Mrd. Kilowattstunden*

Erdgas 14%
Heizol,
Pumpspeicher und

; 0
Steinkohle 19% Swh i
/ Wind 8%
Erneuerbare

20% Biomasse 5%

Photovoltaik 3%
s gjedlungsabfalle 1%

darunter
ca. 17% EEG

Braunkohle 25%

Kernenergie 18%

Quellen: BDEW, AG Energiebilanzen
Stand: 14. Dezember 2011 * vorlaufig




Electricity
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®

Contribution of renewable energy sources to electricity
supply in Germany

120,000
BHydropower  ©Wind energy EEG:
! ) January 2009
M Biomass * Photovoltaics "
100,000 % /_A
N EEG:
# | August 2004
80000 EEG: S0
' April 2000 |~
<
2 60,000 Amendment to BauGB:
Q ' November 1997
40,000 StromEinspG:
January 1991 - March 2000
20,000

0
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

* Solid and liquid biomass, biogas, sewage and landfill gas, biogenic share of waste; electricity from geothermal energy not presented due to negligible quantities produced; 1 GWh = 1 Mill. kWh;
StromEinspG: Act on the Sale of Electricity to the Grid; BauGB: Construction Code; EEG: Renewable Energy Sources Act;
Source: BMU-KI 11 1 according to Working Group on Renewable Energy-Statistics (AGEE-Stat); image: BMU / Christoph Edelhoff, as at: December 2011; all figures provisional

Structure of electricity supply from renewable energy
sources in Germany 2010

Total: 104.3 TWh

BWind energy:
36.2%

EHydropower:
201%

BBiogenic share of

waste:
4.6%
BLandfill gas: Photovoltaics:
0.6% 11.2%
[1Sewage gas:

11%
Biogas:
139%

B Biogenic solid fuels:
10.7%
[1Biogenic liquid fuels:
16%

Share of biomass *: 32.5 %

* Solid and liquid biomass, biogas, sewage and landfill gas, biogenic share of waste; electricity from geothermal energy not presented due to negligible quantities produced; deviations i the totals are
due to rounding; 1 TWh = 1 Bill. kwh; Source: BMU-KI Il 1 according to Working Group on Renewable Energy-Statistics (AGEE-Stat); as at: December 2011; all figures provisional

In 2011 ~ 20% of electricity from renewable energy sources
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Total Greenhouse-Gas (CO, equiv.) avoidance via the use of
renewable energy sources in Germany 2010

75.3 million t
Electricity

39.6 million t
Heat

Total: approx. 120 million t CO,
equiv., of which approx.

57 million t CO, equiv. through

electricity paid for under the EEG

5.0 million t
Biofuels

30 40 50 60 70 80
GHG avoidance [million t CO, equiv.]
Photovoltaics @ Geothermal energy [ Solar thermal energy  © Biofuels

0 10 20

O Hydropower [1Wind energy [EBiomass

GHG: Greenhouse-Gas; deviations in the totals are due to rounding; geothermal energy not presented due to negligible quantities of electricity produced;
Source: UBA according to Working Group on Renewable Energy-Statistics (AGEE-Stat); image: H.G. Oed; as at: December 2011; all figures provisional




Policy Costs, EU-27:
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Remuneration ranges (average to maximum remuneration) for Wind Onshore in the EU-27 MS in 2011 (average
tariffs are indicative) compared to the long-term marginal generation costs (minimum to average costs)

250

200 -

150 -

100 -

90 -

B Systemservices cost
» Minimumto average generation cost [€/MVWh]

® Average to maximum remuneration [€/MWh]

51 ~3
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Bruttostromerzeugung in Deutschland nach Energietrdagern

Mrd kWh
Braunkohle [ Kernenergie [ Steinkohle Erdgas [N Erneugrb1a)re Ubrigg in2)
Energien Energletrager2
700 700
T S . 600

500 ----.-.-. ..... - /i ---..-... L ... ... -Il.ll 500

400 |- N N . e . . ... — . N . .| 400
300 |- - ... . e . . cic e . .. . BER.| 300
200 |- S ... ... ... ... . ..... .. .. S B.... .| 200
100 ||=-c ... . ... . ... . O R hiviio ... ... i ... . .. ... .. {00

0 0

1990 | 1991 | 1992 I 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 |2000 |2001 |2002| 2003 | 2004 | 2005 |2006 |2007 | 2008 | 2009 |2010

1) Wasserkraft, Windkraft, Biomasse, Photovoltaik, Geothermie (Erdwérme), Hausmiill.— 2) Ubrige Energietrager einschlieRlich Mineraldlprodukte.
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Erneuerbare Energien in der Europdischen Union"

Anteil am Gesamtenergieverbrauch in vH

50 50
Il 2008 W 20202

40 40

30 30

20 20

10 - 10

0 0

SE FI LV AT PT RU EE DK LT SI FR ESEU27BG DE SK GR PL CZ IT HU CY IE BE NL UK LU MT

1) SE-Schweden, FI-Finnland, LV-Lettland, AT-Osterreich, PT-Portugal, RU-Rumanien, EE-Estland, DK-Dénemark, LT-Litauen, SI-Slowenien, FR-
Frankreich, ES-Spanien, EU27-Européische Union, BG-Bulgarien, DE-Deutschland, SK-Slowakei, GR-Griechenland, PL-Polen, CZ-Tschechische
Republik, IT-Italien, HU-Ungarn, CY-Zypern, IE-Irland, BE-Belgien, NL-Niederlande, UK-Vereinigtes Kénigreich, LU-Luxemburg, MT-Malta.— 2) Ge-

ménR Klimakonzept der Européischen Union.
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Bandbreite der Verglitungssatze fiir Stromeinspeisung nach ausgewdahlten Energietragern
gemaR dem Erneuerbare-Energien-Gesetz (EEG) im Zeitraum von 2000 bis 2021"

ct’/kWh
—— Solare Strahlungsenergie?’  —— Windenergie an Land®) ——  Windenergie auf See?
70
Rechtsstande: Fortschreibung auf Basis
EEG 2000 - EEG 2004 EEG 2009 des Rechtsstands des EEG 2012%) co
m 50
“ ! I I 40
H 30
. \
titrr 1o 0000000003~
0
2000| 01 | 02 | 03 | 0a | 05 [ 06 [ 07 [ 08 | 09 [2010f 11 [ 12 [ 13 | 1a | 15 | 16 [ 17 [ 18 | 19 [ 20 {2021

1) Gesetz fur den Vorrang Emeuerbarer Energien (Emeuerbare-Energien-Gesetz — EEG) vom 29. Marz 2000 sowie Novellierungen vom 22. Dezem-
ber 2003, 21. Juli 2004, 25. Oktober 2008, 11. August 2010 und 30. Juni 2011. Vergiitungssatze gelten nur far Neuanlagen — 2) Freiflachenanlagen
einschlieBlich sonstige Anlagen sowie Anlagen an und auf Gebauden mit einer Leistung bis 30 kW.— 3) Basisvergiitung und Anfangsvergiitung
einschlieBlich Systemdienstleistungsbonus und Repowering Bonus — 4) Basisvergutung und Anfangsvergiitung einschlielich Schnellstarterbonus.—

5) Ohne Beruicksichtigung der dynamischen Degression ab dem Jahr 2013.
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NEW INSTALLED CAPACITY PER YEAR IN MW FIGURE 2.1
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FIG 1: MERIT ORDER EFFECT OF WIND ELECTRICITY GENERATION

@©
L
a Demand
@
o
[ ) —_—
E
s .
8 Merit order
= effect
o
w
Gas
i [ Coal I
Nuclear
Renewables
— | |

Wind

e . Generation volume
= Original merit order curve

New merit order curve with additional wind generation

Source: EWEA, 2010, Powering Europe: wind energy and the electricity grid
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Contribution of renewable energy sources to electricity
supply in Germany
120,000
M Hydropower TWind energy EEG:
] . January 2009
M Biomass * Photovoltaics
1000004 S =E.PF
— August 2004
80,000 | :
S
=
= 0000l | Amendment to BauGB:
(L} ' November 1997
40,000 { | StromEinspG: |
January 1991 - March 2000
20,000
0
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
* Solid and liquid biomass, biogas, sewage and landfill gas, biogenic share of waste; electricity from geothermal energy not presented due to negligible quantities produced; 1 GWh = 1 Mill. kWh;
StromEinspG: Act on the Sale of Electricity to the Grid; BauGB: Construction Code; EEG: Renewable Energy Sources Act;
Source: BMU-KI Il 1 according to Working Group on Renewable Energy-Statistics (AGEE-Stat); image: BMU / Christoph Edelhoff; as at: July 2011; all figures provisional
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terms of final energy [% of demand]

80% W RES share 2005
70% ™ RES potential 2020 - share on current (2005) demand

[ORES target for 2020

60%
50%
40% -
30% -
20% -
109

B s 0 T & £ g £ N

c:;ﬁ:mcncmc s 8 3

o R

5 o = a g O O 0

L =

a Z S

=

)



* Federal Ministry for the
Environment, Nature Conservation
and Nuclear Safety

Worldwide Subsidies for Fossil Fuels and Renewables (in Billion US$)

600 A = Fossil Fuels

Mid USS

500 -
m Renewables
400 A
300 -
200 A

100 -

0 -]
2007 2008 2009 2010 Source: IRENA, IEA



Wind Turbine Price, $ min./MW

2.00

1.50

1.00

0.50

% Federal Ministry for the
Environment, Nature Conservation
and Nuclear Safety

1995 2010

Public & 2005 BNEE

data @ ¢ 2000 i wip INfluenced

¢ ' ! PRI by material

s costs
WTPI excl.
comm.

Next doubling
| T I ~ ’?
1,600 12,800 102,400 200 GW/4 Years”

Cumulative Capacity, MW log (MW)

Source: Bloomberg NEF Feb. 2011



