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HISTORY 1980° S
GREEN PARTY
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German Chancellor
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HISTORY 1990° S
KYOTO & RED-GREEN GOVERNMENT
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HISTORY 2000° S
RENEWABLE ENERGY SOURCES ACT

2002

Initiative Energieeffizienz
established, focusing on
promotion of end use
efficiency in households
and commerce

2000

Coalition reaches agreement
with nuclear plant owners to
phase out Germanv's nuclear

2005

Germany's Network
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overseeing power grid
and gas market, partly
to settle dispute about
grid fees related to
renewable power
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2009

EEG amended for first
time without Social
Democrats’ or Green's
input. New law focuses

on what Merkel's coalition
understands as "market
instruments”




HISTORY: 2010° S
ENERGY TRANSITION
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ENERGY TRANSITION = ENERGIEWENDE

Overall transition of the German energy sector and its structure.

OBJECTIVES OF THE GERMAN GOVERNMENT

> Become the most energy efficient economy

» Sustainable and environmentally friendly energy production
» Safe and affordable energy supplies

» Competitive energy prices

ACTIONS

> Energy portfolio dominated by RE
Shift from demand to supply

Shift from centralized to distributed generation (“democratization of energy”)

Phase out of nuclear power

YV V V V

Final goal: abolition of coal and other non—-renewable—sources.




REASONS FOR THE ENERGY TRANSITION

> Political will to phase—out nuclear power
» Independence of oil- and gas imports
Imports in 2012:
Hard Coal 81%, Petroleum 98%, Natural Gas 86% and Uranium 100%

» Motor for progress, growth and employment
> Reduction of greenhouse gas emissions

> Role model: “sustainable energy policy can be economically successful”

Source: BMWI (Federal Ministry for Economic Affairs and Energy)




THREE PILLARS OF THE ENERGY

TRANSITION

,“ﬂnn

Renewable energy

G

Energy efficiency

Future grid

Grid Expansion Acceleration
Act

Energy Saving
Sources Act Market Incentive Programme Ordinance

e Steady growth
» Cost-efficient
* Environmentally friendly

Federal Requirement Plan

* Reduce energy
consumption
» Improve efficiency

* Increase flexibility
» Enlarge capacities
* Integrate renewables

BMU 2010, BMWI 2014




TARGETS OF THE ENERGY
TRANSITION UNTIL 2050

Climate

Renewable
Energies

Energy
Efficiency

% greenhouse gas
reduction (vs. 1990)

% electricity
consumption

% final energy
consumption

% primary energy
consumption (vs.
2008)

energy productivity
building renovation

Achieved
2013

-23.8%
(estimated)

25.4%

12.4%
(2012)

~1% p.a.

2020 2025 2030 2035 2040 2050
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+2.1% p.a.

doubling of renovation rate: 1% > 2%
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Germany's plan: ramp up renewables, drive down energy consumption

Final energy supply and demand in Germany 2005-2050, scenario
Source: DLR Lead Study, scenario A

12,000 Final energy in petajoules per year

Energy consumption

I Transport
I Industry

I Commercial
6,000 I Households

Renewables

Solar
I Geothermal, ambient heat
I Biomass and waste
I Wind power
I Hydropower

2005 2010 2015 2020 2025 2030 2040 2050

German EI'IEPgl_.] Transition energytransition.de @ EY 5A




EVOLUTION OF RE PRODUCTION
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BMWI 2014




RE DEPLOYMENT AND TARGETS
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BMWI1 2014




SHIFT IN ELECTRICITY PRODUCTION

2003 total: 608.8 TWh
renewables share: 45.6 TWh

5% othe/ 3.1% wind
nuclear
27.1%

7.5% .
2.9% hydrg
0% solar

0.4% waste

— 10.3% gas
lignite 26% °9

2013 total: 634 TWh

renewables share: 152,6 TWh

5% others

R
8.4% wind
nuclear
15.4%
23.9% 637%
' biomass
3.2% hydrdg
g%”g; 4.7% solar
. 0

T —

10.5% gas

The renewables share in electricity production tripled within ten years.

BMWI1 2014

0.8% waste

Source: Statistisches Bundesamt. BDEW /AGEB 2014



GERMAN POWER SYSTEM — INSTALLED
CAPACITY

Total Installed electrical ca. 160,000 MW
capacity

Total installed renewable 84,338 MW(4/2014).

electricity capacity

Wind 35,389 MW (6/2014) (incl. 900 MW offshore)
Photovoltaic 37,843 MWp (9/2014) (largest in the world)
Solar thermal 16,5 million m2 (12,3 GWth) (largest in EU)
Hydropower 5,613 MW (small and large hydro)

Solid biomass 8,086 MWel (including biogas)

Biogas 2,900 MWel (largest in EU)

Geothermal 31 MW

Ground source heat pumps < 240.000

Sources: BMWI 2014, BMU 2013, AGEE Stat 2014, FvB 2012, EurObserv‘ER 2014. Compilation by RENAC




INVESTMENT IN RE

PV (4,2 Mrd. Euro (26,1 %)

Total 2013:
€16.3 billion

Biomass 1) 1,4 Mrd. Euro (8,8 %)

Wind energy 7,1 Mrd. Euro (43,4 %) (electricity)

Biomass 1,2 Mrd. Euro (7,4 %)
(heat)

Solarthermal 0,9 Mrd. Euro (5,7 %)

Hydro 0,3 Mrd. Euro (1,5 %) Geothermal 1,2 Mrd. Euro (7,1 %)

AGEE-STAT 2014




EMPLOYMENT IN RE SECTOR 2013

Wind

Biomass

Solar Energy

Hydro

Geothermal

Public research/
Administration

—

2013:rd. 371.4

2012: rd. 399.800 Arbeitspldtze
W 2007: rd. 277.300 Arbeitspldtze
B 2004: rd. 160.500 Arbeitsplitze

137.800
121,800

119.5p0

113.900

rbeitspldtze®*

Estimation

AGEE-STAT 2014




Germany: growing economy, declining emissions
Change of Gross Domestic Product (GDP) and Greenhouse Gas (GHG) emissions in Germany, 1991-2012

Source: BMU, BMWi, Destatis
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INTEGRATED POLICY PACKAGE

Electricity Heating

Guaranteed feed-in tariffs * Renewable Energies
for renewable energies Heat Act

Priority access for » Market Incentive
renewable energies Programme (MAP)
Nuclear phase-out

Transport

» Biofuel quota and tax

q_- incentives for biofuels
"0 O™ . Governmental plan on

e-mobility

The German energy system is being transformed in all sectors.
BMWI 2014




RENEWABLE ENERGY SOURCES ACT
“EEG”

EEG = Renewable Energy Sources Act (electricity)

The major support instrument and success factor over the past 14
years!

Two principles:

> Guaranteed grid access, priority transmission and distribution for RE plants

> Fixed Feed—-in tariff, paid over 20 years
> SECURITY OF INVESTMENT

> Regular monitoring and evaluation ensures affordability.




FEED-IN-TARIFF

> Guaranteed price for feed—in of RE ($/kwh)
» Tariff is set to ensure a modest ROI
» Tariff depends on year of completion/grid connection

» Annual degression to boost new technologies and innovation

Feed-in tariffs provide investment certainty and drive costs down
Simplified generalization of feed-in tariff with 20 year duration

Rate level

Rate is set for 20 years when system is installed...

..but rates for new systems drop each year.

2000 2005 2010 2015 2020 2025 20‘30 2035

Rerman Enerou Trancition



FEED-IN-TARIFF

» Different tariffs for different technologies & system sizes

» NO subsidy! Additional costs will be shared among consumers

J
o

EEG levy

/ 2014:~ 6,24 ct/kWh
2015: ~ 6,17 ct/kW

19,5 = 4.5 = 14,0

b

=k
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EEG - Umlage-
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Milliarden € [2013]
&
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Ausgaben . Elrnakhimen - Umiagesbatreg
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WHAT IS ENERGY EFFICIENCY?

= Energy is used to achieve a specific benefit, ie warm/cool living
room, illuminate walkway at night, travel from A to B---.

= Energy efficiency is a means of measuring the energy—expenditure
required to achieve this specific benefit.

= The lower the losses in energy to achieve a specific purpose are,
the higher is the degree of energy efficiency.

(Federal Ministry of Environment, Nature Conservation, Building and Nuclear Safety)

“The world’ s most important fuel”

International Energy Agency




ENERGY EFFICIENCY MEASUREMENTS

ENERGY PRODUCTIVITY ENERGY INTENSITY

% MI/kWh GJ/1000 € BIP
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s Wirkungsgrad e Spezifischer Energieeinsatz
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GDP output per Primary Energy Primary Energy Consumption per GDP
Consumption unit — 1990 to 2013 unit and per pax. 1990 — 2013

Source: AGEB 2014




ENERGY EFFICIENCY MEASURES

m Buildings 8 Appliances and lighting

Energy Saving Ordinance (building Electricity tax
codes) and on-site consultations Energy Efficiency Labelling Ordinance
Low-interest loans for renovations Guidance on energy

Heat Metering Ordinance (Campaign: Climate Seeks Protection)
Energy performance certificates

ﬂ Industry and business

Grants for cross-cutting technologies
On-site consultations

European emissions trading
Efficiency classification

(Ecodesign Directive)

A balance of incentives, regulations and consultation/information.
BMWI1 2014




EE IN TRADE/SERVICES & INDUSTRY

National efficiency targets
d Sector measures Primary energy demand
Sector relevance « Market-driven improvements ’ 20% less by 2020
i arising from research and
0y, Of final energy 50% less by 2050
45% consumption in 2012 development ° Y

Incentive programmes for
cross-cutting technologies
Sector effects achieved

Voluntary agreements in
some sectors

34 PJ/afinal energy (-0.85%)
saved in 2012 vs. 2008

Electricity and fuel tax (“eco
tax”)

Source: AGEB 2013; prov.

Some gains, but the contribution to the overall target is still low.
BMWI 2014




EE APPLIANCES AND CONSUMER

PRODUCTS

8 Sector measures

Sector relevance » Energy-using Products Act
Energy demand (PJ) 2011 (EBPG), eco-design directive

Energy Consumption

mlighting 222 Labelling Directive

=IcT Energy advice in consumer

83 90 advice centres

38 32 46 o
. mm ‘ Electricity tax

industry retail, households
trade,
services

National efficiency targets
Primary energy demand

Q) 20%ess by 2020

O 50% less by 2050

Sector effects achieved

Energy consumption of typical
appliances in 2010 vs. 2000

-50% fridges
-30% washing machines

-60% dryers

Labelling and cost savings are key points for households.

BMWI 2014

Source: AGEB, dena 2011




EE IN BUILDINGS

Sector relevance

Building-relevant energy
demand (PJ) 2011 ﬁ Sector measures
* Energy Saving Ordinance
m heating 1444 (EnEV) (building codes) and
® hot water ’ other regulatory measures
cooling

* Funding for renovations

* On-site consultations

» Market incentive programme
and regulations on
renewables use

industry retail, households
trade,
services

Sector efficiency targets

20% reduction in heating
requirements by 2020

80% reduction in primary
energy by 2050

Sector effects achieved

‘ 2,500,000

renovation projects funded
between 2006 and 2012

The current rate of energy—efficient renovation (0.9% per year) needs to be doubled
in order to achieve a climate—neutral building sector by 2050.

BMWI 2014

Source: AGEB, KfW




The housing sector offers large potential for energy savings

Characteristic energy demand of buildings
Source: IFEU 2011

300 Energy demand in kWh/(m:za)

200
German laws Low consumption houses

100
Energy demand
I Domestic power
I Building services
I Hot water

0 l I Heating
pre-1995 1965 2007 3-litre Solar passive Zero heating
house house energy

German Energy Transition  energytransition.de  (Sc) ev s
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Renewables are becoming competitive
Forecast of power generation cost in Germany up to 2030

Source: Fraunhofer ISE

0.20 Power generation costs in € / kWh
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German Energy Transition

2030

Energy sources

Wind, offshore

Photovoltaics,
small roofs

mem  (erman power mix
(fossil and nuclear)
S8 Photovoltaics,
other types + sizes
Photovoltaics,
large ground
== \Wind, onshore
energytransition.de CC) EY EA




Renewables save Germany more than 7 billion euros per year
Costs and benefits of renewables in energy use, Germany, 2011

Source: www.unendlich-viel-energie.de w
g
p

25

Erneuersars

Billion €

Avoided energy imports
€29bn

Local added value
€7.5bn

Environmental
damage prevented
€ 8.0 bn

Benefits

Grid expansion

€0.13 bn

Backup power
€ 0.16 bn

Differential cost
of renewables
€ 13.5 bn

Costs

German Energy Transition  energytransition.de  (€0) ev s




Green electricity less than one percent of average household budget
Expenses of an average household in Germany at a renewables surcharge of five cents

Source: www.unendlich-viel-energie.de

Other electricity Green electricity

2.2% 0.4%

Hotels and restaurants

4.4%

Housi d solid fuel
Health and education SRENI g ERIE e

28.3%
4.7% 8.3%
Average
german

Other goods and services hObLLSdEh(;ld
71.4% g

Entertainment, culture, media
Clothing 16.7%
10.5%
Travel Food and drink
13.2% 14.3%

German EI'IEPgl_.] Transition energytransition.de @ EY 5A




THANK YOU FOR
YOUR ATTENTION.
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