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G\/V |. Global and European energy trends and
challenges

1. Global
* Global energy demand
« Globally increasing renewable capacities

2. Europe

« European energy demand
» European energy production structure
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The German government has set different
targets to shift the whole energy system to
amore sustainable one.

Selected Energiewende targets
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V
G \/V No nuclear plant is going to generate electricity
In Germany from 2022 onwards.

Time of scheduled nuclear phase-out in Germany
Development of installed capacity of nuclear power in Germany (MW)

Development of installed capacity of nuclear power
in Germany (MW)

20.490 5

Baseload capacity will
need to be replaced.

7% of electricity generation
[ (2010) Yet: quantity of future
necessary baseload
still unclear.

T

23% of electricity generation

(2010)

Current market
environment
discourages investment
in conventional
generation.

2022

Regional perspective to
the nuclear phaseout.
Southern-Germany
especially affected.
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V
G VV Electricity generation in Germany has been
highly dependent on fossil fuels and nuclear.

Gross electricity generation and base load in Germany 2010
Gross Electricity Generation Germany 2010

lignite 23.7%
others 37%

nuclear 226% renewables 165%

3.2 % Wasserkraft
5.9 % Windkraft
4.6 % Biomasse
1,9 % Photovoltaik
0.8 % Hausmull

oil 12%

coal 187%

natural 136%
gas

Base Load Generation Germany 2010

= Gesamte Stromerzeugung 2010: 621,0 Milliarden kWh (brutto)
= davon ca. 49 % Grundlast

lignite  a8%

nuclear 46%

waterpower

Source: BDEW
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V
G VV During the last years the shares of renewables
has increased.

Gross electricity generation 2012
Gross electricity production Q1-Q3 in Germany: 408,1 bn. kWh

Fossil fuels: 57,1%

Lignite
Hard coal Wind: 8,6%
Gas
RES: . s
25.2% Biomass: 5,8%

Hydro: 3,8%

Photovoltaics: 6,1%

Waste (50 %): 0,9%

Nuclear: 17,7%

Source: BDEW
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Energiewende Is fostering various technologies

and changing the German energy landscape.

Change of energy landscape in Germany (schematic)
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1. HGU = Hochspannungsgleichstromibertragung 2. KWK = Kraft-Warme-Kopplung

Source: BOG
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Trend 2020+
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\"4
G\/V Implementing the Energiewende requires
iInvestments of € 200 b into the German
electricity sector until 2030.

Forecast of cumulated necessary investments into German electricity system (target

scenario)
| Total until
i 2050
Electricity . . Total until |
generation Storage Grid Consumption 2030 : ~ 669

Cumulated investments

billion Euros i
i
~115 ~4 ~ 372 E
: % 29 : --------- :
' = i
| ) )" " Rollout : T - |
~250 ~3 ~42  Smart Meter [ - i
j Energiewende ; |
I implementation | |
— Expansion distribution grid : : !
Expansion E
transmission grid !
Maintenance

Source: BCG
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The Energiewende means worldwide revenue
potentials with end products of more than € 60 b
p.a. for Germany enterprises in 2020.

Forecast of revenue potentials with respect to different technologies

Global market Thereof potential for German enterprises

Revenue potential
billion € p. a
share of German enterprises in global market constant

Revenue potential
billion € p. a.

~ 710

Products:

~ 562

- Electricity generation
D Energy storage
D Electricity grids

Electricity consumption
(e.g. smart meters)

- Buildings/ insulation

2011 2020 2030

Source: BCG
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Vv
G VV On the other hand unit cost of electricity will rise
by 15% - 35% compared to continuing the
current system until 2030.

Forecast of unit cost development of electricity

2010

Unit cost electricity
€cts/kWh

2030

Energiewende and reduced electricity consumption

Energiewende and stable electricity consumption

Source: BCG
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G VV What does the EEG reallocation charge cost?
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\4
G VV The expansion of renewable energies will be
largely based on volatile energy sources.

Forecast of installed capacity of renewable energy

74 180
1 Other
L renewables

Wind

maximum
annual [0admee oo
2011

minimum. _
annual load

2011 PV

201 2015 2020 2025 2030 2035 2040 2045 2050

Source: Prognos
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Evolution of installed capacity in the EU-27

InNSTALLED CAPACITY EU-27 - 2009
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INSTALLED CAPACITYEU-27 - 2011
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Sowree: EURELECTRIC, Power Statistics 2012
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INSTALLED CAPACITY EU-27 - 2010
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ELECTRICITY GENERATION EU-27 - 2011
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Source: EURELECTRIC, Power Statishics 2012
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ELECTRICITY GENERATION EU-27 - 2020
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Vv
G VV World renewables-based power sector
Investment by type and total generation
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Note: TWh = terawatt-hours.

Sources: BNEF {2013); Frankfurt School UNEP Collaborating Centre and Blecomberg New Energy Financ
{2012); and IEA data and analysis.
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GW ty addit
Global renewable capacity additions (GW)

= Other
renewables

» Biomass &
Waste

= Wind

m Solar

2001 2003 2005 2007 2009 2011

Note: “Other renewables” includes marine and geothermal power only. Source: Bloomberg New Energy Finance
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G wW Power generation capacity asset finance

$bn (nominal) Clean energy asset
800 _ ) )
investment will be $630bn in = Marine
700 2030 — 73% of total Solar thermal
- Small-scale PV

600 : Solar PV
u Offshore wind

500 ey

400 EfW
u Biomass

300 = Geothermal
u Hydro

200 u Nuclear

! = Qil
100 o
0 = Coal
Note: 2006 2010 2015 2020 2025 2030

1. All $bn figures are nominal assuming a 2% annual rate of inflation

2. EfW is energy from waste Small-scale PV includes commercial and residential scale rooftop PV. Saliee; Slenmierg Wew EncigittiRanss
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Rechtsanwalt und Partner
Dr. Werner Schnappauf

Graf von Westphalen Rechtsanwalte Partnerschaft
Potsdamer Platz 8

D-10117 Berlin

WWW.gVW.Ccom

T +49 30 726111-367
F +49 30 726111-333
w.schnappauf@gvw.com




