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Global Challenges in Energy Policy

Figure 2.8 & World primary energy demand by region in the New
Policies Scenario
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Global Challenges in Energy Policy

Figure 1: EU dependence on imports will increase significantly for all the relevant energy sources
Share of imports in overall energy consumption
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Global Challenges in Energy Policy

Worldwide Development of greenhouse gas emissions till 2050
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The Energy Concept...

... meets the global challenges in energy policy.

...Is the most ambitious strategy for the transformation and decarbonization of
the energy system.
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Targets of the Energy Concept

2020 2030 2040 2050 Acchieved so
far

Reduction of Primary Energy Consumption -20 % -50 % - 3,3%
(compared to 2008)
Reduction of final energy consumption in transport -10 % - 40%
(compared to 1990)
Reduction of gross electricity consumption -10 % -25% -0,7%
(compared to 2008)
CO2- Reduction (compared to 1990) -40 % -55% -70% -80-95% -23%
Share of Renewables in gross final energy 18 % 30 % 45 % 60 % 12.2 %
consumption
Share of Renewables in gross electricity 35 % 50 % 65 % 80 % 23,1 %
consumption

Further Objectives: Improvement of the energy productivity by 2,1% per annum (since 1990: +38 %;

currently 0,9% p.a.) and the doubling of the rate of modernisation to 2% p.a.
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Energy consumption in the different sectors in per cent

The energy concept adresses all sectors:
Electricity, buildings and transport

* Gebdudebsheizung. Wamwasser (ohne Prozesswame)
" insbes. industrielle Prozesse, mechanische Enargie ate.

Dr. Joachim Pfeiffer

Mitglied des Deutschen Bundestages

Monatliche Energiekosten im Drei-Personen-
Musterhaushalt im Jahr 2012

Rund drei Viertel der Energiekosten entfallen auf Heizung und Auto, ein Viertel auf
Strom. Die Umlage nach dem Erneuerbare-Energien-Gesetz ([EEG] macht weniger
als vier Prozent aus.

EEG—UmLa%E:

10 Euro (3,5%)

L] h
Benzin:
116 Euro [39,0%)

(840 L/al

Strom:
65 Euro (22,1%)

(3.500 kWh/a]) %

Heizol: 105 Euro

(35,4%)

(1.400 l/al >
Quellen: BMWi, UNB, tecson, benzinpreis.de, oD,
BDEW, eigene Berechnungen; Stand: 8/2012 www.unendlich-viel-energie.de [Sg> |

Quelle: Viessmann 2013.
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Vital Challenges for a succesful transformation

(1) Increase energy efficiency in all sectors

(2) Developing energy infrastructure — Electricity transmission grid and storage
facilities

3) Supply security and grid stability

4) Preservation of Germany's industrial competitiveness

6

/) Coordination between the federal government and the Laender
8

(3)
(4)
(5) Facilitate the market integration of renewable energy sources
(6) Monitoring of trends in energy prices

(7)

(8)

Further integration of the European Internal Energy Market
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Vital Challenges for a succesful transformation

(1) Increase energy efficiency in all sectors
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Energy efficiency in the german economy: So far, so good!

» While the GDP increased 30% (since 1990), the primary energy consumption
decreased for 6,8% (Temperature-corrected 10%) and the final energy
consumption reduced 5%.

Economic growth, but less energy consumption Since 1990:

Figure 2: Decoupling of economic growth and energy consumption
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Increase energy efficiency in all sectors

Development of primary energy consumption from 1990 till 2011
and targeted path till 2050
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Energy efficiency In the building sector — high potentials

Non-insulated buildings waste energy
> Nearly 40 per cent of Germany's final

. . Windows: 60 % have
ernergy consumptlon are consumed In

low standards
AT . Roof: 30 % are not
the building sector gz\r)i(;%rnmg energy nsulated
> With 19,6 Mio. housing units there is a \

huge potenital for increasing energy o

efficiency Heating Boilers: 90
Facades: — % are older than10
65 % are non- years
insulated

Quelle: Dena 2012

» The strategic approach must be a combination of support and regulation:

» Regulatory law sets high standards in cases, where it is technological and
econimical feasible

> Incentives for the energetic modernisation of buildings are set with support
programms
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Vital Challenges for a succesful transformation

(1) Increase energy efficiency in all sectors

(2) Developing energy infrastructure — Electricity transmission grid and
storage facilities

Dr. Joachim Pfeiffer CDU
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Developing the electricity transmission grid

| Existing fossil and nuclear With the immense development of

power generation are renewable energies in the north the
mainly concentrated in the 5 = center of power generation relocates
west and the south of =< in this region.
Germany (near to the load S
| centres). \ A This trend will increase with the
g development of the offshore wind

parks.

The transport capacity of the existing
transmission grids is limited —
especially from North to South and
from East to West .

European electrical power grid
Biomass
Photovoltaic

Wind power Quelle: Umweltbundesamt (UBA) 2012, Stand 31.12.2011
= \Water power

2008 2008 2010 2012 2020 2025 2030

Quelle: IEH - Universitét Stuttgart
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Developing storage facilities
» Status Quo:

» the current storage capacity in
Germany ist circa 0,04 TWh

» existing storage faclilities cover
Germany'‘s demand for electricity
for about 30 minutes

» The necessary storage capacity IS
circa 10 TWh. This is 250 times of
todays capacity.

!
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Vital Challenges for a succesful transformation

(1) Increase energy efficiency in all sectors

(2) Developing energy infrastructure — Electricity transmission grid and
storage facilities

(3) Supply security and grid stability

D Joachim Pleiffer cou|




Supply security and grid stability

With a changing pattern of power generation, interference in the grid ist becoming necessary
1200

1092
>  Federal Network Agency (BNetzA) in %%
August 2011 Regelzone TenneT, Quelle: ET 10/2011; BNetzA.
1.009 MW reserve capacity in 500
Germany and 1.075 MW in Austria
600 —4— betroffene Tage
> in Dezember 2011 for the first time an e a98, ~=S=AmatlcerEegrite
austrian reserve power station had to 400
intervene .

200
»  Demand Response Management

(,Verordnung Abschaltbare Lasten) 0
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Vital Challenges for a succesful transformation
(1) Increase energy efficiency in all sectors

(2) Developing energy infrastructure — Electricity transmission grid and
storage facilities

(3) Supply security and grid stability

(4) Preservation of Germany's industrial competitiveness
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Preservation of Germany‘s industrial competitiveness

» Compared to the european and the global level, the industrial electricity price is very high
In Germany
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High energy costs — What are the possible consequences?

Energy saving

Incentives for innovations
b,-!-

NS

Competitive disadvantages
No more Investments
Relocating abroad

\—

S
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Vital Challenges for a succesful transformation

(1) Increase energy efficiency in all sectors

(2) Developing energy infrastructure — Electricity transmission grid and
storage facilities

(3) Supply security and grid stability
(4) Preservation of Germany‘s industrial competitiveness

(5) Facilitate the market integration of renewable energy sources

D Joachim Pleiffer cou|




0,00

Facilitate the market integration of renewable energy
sources

EEG-Umlage EEG - Distribution of costs in 2013

(Sfand 13, Okfober 2042

Quelle: GAV 2012 Von den Verbrauchern zu tragende Kosten fir das EEG 2013: 20,4 Mrd. €

Prvate Haushalie: 7.2 Mrd. €
Industrie: 6.6 Mrd. €

20,4 Mrd. £ | Industrie, GHO,

Verkehr: 10,7 Mrd. €
“’bﬁ Hande,
Deenstieistungen: 36 Mrd €
Landwarischaft 0,4 Mrd. €

verkehr 0,5Mrd € Quelle: BDEW 2012

Offentliche Einrichiungen: 2.1 Mnd. €

2007 2008 2003 20 2011

» 2013: forecasted feed-in-payment of 18,5 billion Euro stand vis-a-vis ca. 2,6

billion Euro revenues from sales.

Dr. Joachim Pfeiffer CDU
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Development of renewable energy sources — Costs

Feed-in and fees under the Act on the Sale of Electricity to the Grid (StrEG) and the
Renewable Energy Sources Act (EEG) since 1991
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Januar 2009
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StromEinspG: Stromeinspeisungsgesetz; BauGB: Baugesetzbuch; EEG: Erneuerbare-Energien-Gesetz; 1 TWh = 1 Mrd. kWh;
Quelle: BMU-KI Il 1 nach Arbeitsgruppe Erneuerbare Energien-Statistik (AGEE-Stat); Hintergrundbild: BMU / Bernd Miiller; Stand: Juli 2012; Angaben vorlaufig

Quelle: BMU Juli 2012.
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Promotion of renewables according to energy sources

Costs per MWh for all consumer for the contribution to the Renewable Energy Law in
2012 - Distribution according to energy sources

307 €/ MWh

166 €/ MWh

104 €/mwh 112 €MWh 115 €/ MWh

24 € MWh — sy

7 €/MWh

Gase Wasser Wind Wind Biomasse Geothermie Photovoltaik alle EEG-
onshore offshore Anlagen

* EEG-Auszahlungen abzgl. Vermarktungseriose abzgl. vermiedene Metzentgelts
CQuelle: BDEW (eigene Berechnungen auf Basis der Prognose zur Berechnung der EEG-Umilage 2012 der Ubertragungsnetzbetreiber vom 14.10.2011)
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Vital Challenges for a succesful transformation

(1) Increase energy efficiency in all sectors

(2) Developing energy infrastructure — Electricity transmission grid and
storage facilities

(3) Supply security and grid stability
(4
(5
(

6) Monitoring of trends in energy prices

Preservation of Germany‘s industrial competitiveness

)
)
) Facilitate the market integration of renewable energy sources
)
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State-induced burdens as an increasing component of the
electricity price

Belastungen der Strompreise in Mrd. € (ohne Mwst.”)
30,8

22,8 23,8 Hﬁﬂﬂ
[IES
17,1 I
g 13,5 13,8 14,3

14 Mg 123 12

9.5
B=5 7 /
6,9 6.53 m 6,27 ﬁ ﬂ ﬂ 1335 14,11
L6 163 1,

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 201272013™

m Konzessionsabgabe StrEG/EEG™™ Offshore-Umlage™**
B KWK-G** B §19-Umlage W Stromsteuer*

* Mehrwertsteverbelastung 2011 rd. 7,5 Mrd. Euro
** voraufig, Schatzung
*** biz 2009 Mehrkosten gegenuber Borsenpreis; ab 2010 Anwendung AusgiMech; 2012 gemdlk EEG-Umlagenprognose
wrer 2013: Schatzung
Quelle: BDEW 2012
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The electricity price as an alarm signal

Average electricity price for a 3-person-household in ct/kWh

(3.500 kWh/year)
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Average electricity price for the Industry in ct/kWh

14,04 14,02
13,25

1,23
0.1

11,40
11

005
0,11
0.05

11,53 11,41

Eﬂ ' .
11
0,

05

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
mErzeugung, Transport, Vertrieb = StrEG/EEG MKWK-G m§19-Umlage ™ Konzessionsabgabe m Stromsteuer

Quellen: VEA, BDEW; Stand: 10/2012




Costs of the transformation of the energy system

Estimated investment needed for power stations, storage facilities and grid 73.9

developement (in billion Euros)

39,5
25 Stromnetze
Windrader H
22 ' 4 an Land ““__‘1:!__,( .

Blomasse, Blogas, !
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?,4 ?!'5 Fan A

Wasserkrafi Stromspeicher

Windparks
auf dem Meer

49,9

Kohle- und
Gaskrafiwerke

(81 (7
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Vital Challenges for a succesful transformation
(1) Increase energy efficiency in all sectors

(2) Developing energy infrastructure — Electricity transmission grid and
storage facilities

3) Supply security and grid stability

4) Preservation of Germany‘s industrial competitiveness

(3)
(4)
(5) Facilitate the market integration of renewable energy sources
(6) Monitoring of trends in energy prices

(7)

/) Coordination between the federal government and the Laender
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Coordination between the federal government and the
Laender

» 16 little energy” concepts do not work
out: This is inefficient and bears hight

Baden-Wilrttemberg P oso P 4 | 0 18 [ 138

Bayern e P 43 | 0 46 229 COStS

Berlin [ o2 [ o1 | 0 0,2 [ o5

e e ETs o 04 I M2 » The renewable energy targets of the
Bremen [ o0 [ 02 | 0 0,0 [ o2

Hamburg 0,0 0,1 0 0,2 0,3 d d h b !

rambu O a b oo Laender exceed the ambitious
Mecklenburg-Vorpommern I 0,5 I 3,5 l 3,5 0,4 I 7.9 . . f h _I: d |

Niedersachsen B 37 4,2 B 2 1,2 B 3.1 OJeCtlveS O t e e era government
Nordrhein-Westphalen B ss ios | 0 0,9 o167

Rheinland-Pfalz P27 B 45 | 0 0,3 P s 60 Del’ Centl

Saariand [ o7 | o5 | o 00 | 12 '

Sachsen [ 10 F 16 | 0 0,3 [ 29

Sachsen-Anhalt F 15 PPso | 0 03 | 78

Schleswig-Holstein F 20 K p 3 0,4 P 184

Thiringen P17 B 54 | 0 04 | 75

Deutschiand gesamt 48,6 78.5 18,5 11,7 157,3

Quelle: Dena 2012

» Coordination is necessary: pull together!
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Vital Challenges for a succesful transformation
(1) Increase energy efficiency in all sectors

(2) Developing energy infrastructure — Electricity transmission grid and
storage facilities

(3) Supply security and grid stability

(4) Preservation of Germany'‘s industrial competitiveness
(5) Faclilitate the market integration of renewable energy sources
(6) Monitoring of trends in energy prices

(7) Coordination between the federal government and the Laender
(8)

8) Further integration of the European Internal Energy Market
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European Perpective — Forecast flir Europa 20xx

“ Wasserkraft

Solarenergie
A Windenergie
== HGU-Verbindungen

Wasserkraft‘ A . o
200 GW |

=y
151

Windenergie
300 GW
25 000 km?
5000 x 10 km

Solarenergie
700 GW
8000 km?
90 x 90 km
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Réesume

The transformation of the energy system has to be market-driven to become a succesfull project.

A secure, clean and affordable energy supply is crucial for the future development and peformance
of Germany and the European Union.

Energy policy must — at least — have an european focus.

Therefore, it is mandatory...

= ..to complete the integration of energy markets to an European Internal Energy Market

= ..todevelop a consistent external energy policy on EU-level

Vital challenges and chances are:

= the further improvement of energy efficiency,

= the developement of energy infrastructure and,

= acoordinated and economic feasible development of renewable energy sources on the european level.

The further integration of european energy policy is crucial for the future success of Europe.
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Thank you for your attention!

30 May 2013
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