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Energiewende (Energy Transition): Not a sudden move

1970s — oil price shocks
O\N‘Rﬁ;\ 1980s — no-nukes movement, environmental concerns

é - 1986 — Chernobyl nuclear accident
Z & 1991 - feed-in-law for renewable energy
674, DAV\*. 2000 — nuclear phase-out agreement

2010 — energy concept based on renewables
2011 — Fukushima nuclear accident

Energiebedarf
Endenergiebedarf CO,Emissionan ') kgi(m™a}

,Centennial challenge* £ B——
A

complete restructuring of energy system until 2050: o S

kWh/(m?*a)

» sustainable — low-carbon, efficient
» secure [ safe — diversification of supply, no nuclear

» competitive
- cost of fossil fuels will continue to rise in the long term
- export-oriented economy at cutting edge of technology
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22 years of IPCC assessment
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Summary for Policymakers | Full Report

I Fifth Assessment Report

! More on Working Group | report
! More on ARS A

Report by Chapters ‘

Technical Summary

Introduction

Observations: Atmosphere and Surface

Observations: Ocean

Observations: Cryosphere

Information from Paleoclimate Archives

Carbon and Other Biogeochemical Cycles

Clouds and Aerosols

Anthropogenic and Matural Radiative Forcing

Evaluation of Climate Models

Detection and Attribution of Climate Change: from Global to Regional
Near-term Climate Change: Projections and Predictability
Long-term Climate Change: Projections, Commitments and
Irreversibility

Sea Level Change

Climate Phenomena and their Relevance for Future Regional Climate
Change

Annex |: Atlas of Global and Regicnal Climate Projections
Annex Il: Glossary

Annex Ill: Acronyms and Regional Abbreviations

Annex IV: List of Authors

Annex V: List of Reviewers

Press Release

Disclaimer: The Summary for Policymakers will be released on Friday, 27 September 2013. The accepted Final Draft of the full Working Group | report, comprising the
Technical Summary, 14 Chapters and three Annexes, will be released online in unedited form on Monday 30 September. Following copy-editing, layout, final checks for
errors, and adjustments for changes for consistency with the Summary for Policymakers, it will be published online in January 2014 {tbc) and in book form by Cambridge

University Press a few months later.
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Interesting developments, but: Warming does happen !

9 In the last few years heating was
significantly slower (0,05 degrees
per decade instead of 0,2).

Nevertheless three out of four model calculations
assess that the mean temperature will increase by
more than 2 degrees - maximum up to 3,7 degrees
(the fourth presumes worldwide radical climate
protection, an unrealistic scenario). m
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Graphics from 2013 Approved Summary
for Policymakers

(d) Global average sea level change

(mm)

(b) Observed change in average surface temperature 1901-2012
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Framework:
The European Union and EU Energy Policy

* EU Single Market for Electricity and Gas
Aim: to fully integrate national energy markets by 2014
(interconnected, more competition, more secure supplies)

* EU Energy Roadmap 2050
All scenarios include a substantial increase
in renewables and energy efficiency

£ eC.europa.eu

* EU Climate Goals ,,20-20-20*
iIn 2020: 20% RE power, 20% increase in energy
efficiency, 20% reduction of GHG emissions
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Energiewende
Four assumptions you‘d rather check:

% ,You will experience black outs”
The electricity supply in Germany was and is 4 to 6 times
more reliable than in the UK, France or the US.
(average failure time 2012 in Germany: 15 min / year / customer)

“ ,You will have to import electricity”
Germany saw an all-time record export of power in 2012.

“* ,There will never be enough electricity”
There is enough renewable energy out there.

“ ,Renewables are too costly”
Yes, power prices rise — but: Electricity only 2% of household
spending. And what about other energy prices? Long term?
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Energiewende
Four challenges we really face:

1. Fluctuating supply of renewables

The wind is not always blowing, the sun not shining in the night:
how to transmit and store electricity?

2. Restructuring of the grid

Electricity is not produced where needed.

3. Reform of the renewable energy subsidy system
A success story needs to be re-invented...

4. Energy efficiency and new solutions

Cheapest kWh is the one not consumed! ? @@ @@@@@@%g@@@@@@@@@@@@&
Be flexible - smart grids, smart meters. \,flT» =\ 77 SEPT6&7,2013
@LF\Y 9, 1CC BERLIN @ IFA

g www.tedxberlin.de

€
£

TEDx-Berlin: Bei WiWo Green jetzt im

Live-Stream
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Development of electricity price

Source:http://epp.eurostat.ec.europa.eu/portal/page/portal/energy/data/main tables
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Aurubis: Global champion in energy efficiency,
but challenged by EU energy and climate costs

Comparisonof the industrial electricity price

Doch unter anderem wegen der Energiepreise falle die EU gegeniiber den USA und

60 - Schwellenldndern zurick. warnte Industriekommussar Antomo Tajam am Mittwoch. EU-
Unternehmen zahlten doppelt so viel fiir Energie wie US-Firmen und das Dreifache von
chinesischen Konkurrenten. Deshalb schligt er einen EU-Industriepakt vor, der die hohen
Energiepreise in der EU, die Kreditklemme, die sinkenden Investiionen, die zu schlechte oder
falsche Ausbildung und die massive Biirokratie aufs Kom nehmen soll. Genaneres will er im Herbst

MWh/€ ,big clients*

(>500 GWhp.a)
BGR: 35 TWh 40
Aurubis in Pridop 4,

ca. 0,5 TWh/a

normal industrial
clients pay 3 times 10 -
more:

EEG (5,3ct) Ekotax O |
(1ct), KWKG,
Concession-fee,
Switch off regulation,
demand changes:

15 ct/ kWh vs. Copper
smelters 4,5 - 5 ct

Source: Aurubis & KPMG
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A new nuclear plant ? 2 GW, producing all year
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Challenge No 2:
Adaption of the power grid

Expansion of the transmission grid
extra-high voltage, i.e. 220 or 380 kV

35,000 / 2,900 / 2,800 km

current upgrade expansion

Pilot projects
new extra-high voltage (i.e. 800 kV) DC lines
(HGU = Hochspannungs-Gleichstrom-Ubertragung)

Speeding up implementation

e.g. by national coodination of grid planning,
transfer of planning competence from state to
federal level and swifter procedures

Flexibility needs a new framework
new Ordinances on smart grids, revision of the
Electricity Network Access Ordinance, study on
need to invest in distribution grids, etc.
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Challenge No 3:
Reform of the renewable energies subsidy scheme

Borsenstrompreise am Terminmarkt der EEX von Jan. 2011-Jun. 2013
7.0 Settiement-Preis [ct/kWh]

6,5

6,0

5,5 %

5,0

4.5

4,0

3,5

3.0 T T
01.01.2011 01.01.2012 01.01.2013

| —lLieferung 2014 —Lieferung 2015 —Lieferung 2016 —Lieferung 2017 |
Quelle: WWR, Daten- EEX sigene Berechnuing o IWR, 2013

»Growing volume of renewable power traded at the electricity stock
exchange (EEX) reduces market price for electricity.

»The price difference to the guaranteed feed-in-tariff, the renewable
energies remuneration (EEG-Umlage) paid by consumers, rises.
»All but old, written-off power plants risk to become unprofitable.

Renewables — victim of their own success? Rather a success story that needs to be re-
invented.
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Challenge No 4:
Energy efficiency and new solutions

The cheapest kWh is the one not consumed.
Less emissions reduce climate change cost.

How to switch to low-carbon transport?

Who pays for huge investments to better insulate buildings?
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Challenge No 4:
Energy efficiency and new solutions

Do we have to live from hand to mouth with renewable energy?

XA

Cost-efficient storage solutions

...and a world with smart grid, smart meters — how to get there?
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® Take aways: i

comparison (pure econo

I. Nuclear plants
* Not included risks (Fukusima: 80 bn €) and renaturization costs
* For new nuclear plants investors in UK and TUR demand a guaranteed

purchase price of 12 ct / kWh, which is higher then the 11 ct for newest
wind energy projects in Germany

Il. Coal
 CO2-tax is very low at the moment (0,31 / kWh)
* The fracking boom in the USA (gas as necessary by

product) creates the possibility to import hard coal at
very cheap prices 1,75 ct / kWh

 External costs: Climate, health

lll. Perspectives

» Electricity prices of renewable energy: the trend of constant, rapid
decrease of production prices will continue because of technological
progress; this assumption can‘t be made for oil, gas and coal
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Quelle: EON Netz, Februar 2008, wwveronmnetz.com
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Starseite

willkammen in
Deutschland

Die Botschaft
Aulen- und EL-Politik

Konsular und
Visainformationen

Deutschland

Deutschiand und
Eulgarien

Delegationsreise
Staatssekretar
Burghacher

Bulgariens erstes
Elektroauto

Wirtschaftliche
Zusammenarheit

Wirtschaftsnachrichten
Wetthewerhsfahingkeit

20 Jahre Wirtschaftshlatt

Kultur und Bildung

Wirtschaft -

Challenges for Changing the System:
click here at http://sofia.dipl

Deutschland und Bulgarien

Delegationsreise unter Leitung des
Parlamentarischen Staatssekretirs
im Bundeswirtschaftsmphisterium
Burghacher

Delegationsreise unter Leifung des
Parlamentarischen Staatsdekretirs im
Bundeswintschaftsministerium Burghacher
Der Parlamentarische Staatssekretir beim
Bundesminister fOr wirtschaft und
Technologie und Beabftragte der
Bundesregierung fiy Mittelstand und
Tourismus, Ernst Burghacher, MdE, reiste om 15. bis 17.07.2013
nach Sofia. Dort traf er unter anderem mit dem hulgarischen
Staatsprasidenten Rossen Plevneliey und der sty
Ministerprisidentin Bobeva zusammen/

¥ Delegationsreise Staatssekretir Byrghacher

Empfehlungen der Weltbank und der
EU-Koemmission dber Auswege aus
dem wachsenden Defizit des
Energiesystems Bulgariens

wfie kanp man die bulgarische
Energigwirtschaft rettent Fundiene

Uhergeben wurden.

¥ Empfehlungen derwelthank und der EL-Eommission

- @ 0 amn Aar hadlaaricrnbhnn 1R crrn bl s

Schriftgriofe

B a

Deutschland und Bulgarien

Datenblatt Bulgarien
» Datenhlatt Bulgarien [pdf, 231 49k]

Bulgariens erstes Elektroauto

Foauf Einladung
von Botzchafter
Hipfrner stellte
die bulgarische
Firma Wromos
ihren ersten
Elektrowagen ,Kiwi® der Deutschen
Botschaft wor...

¥ Bulgariens erstes Elektroauto

¥ Bulgarische Investitionsagentur
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Bonus material:

4th Regional Energy Conference

~ENERGY DEVELOPMENT AND INTEGRATION OF
REGIONAL ENERGY MARKETS”

8 October 2013
Sofia, Sheraton Hotel Balkan
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4. ,,Energy efficiency pays“

additional
power plant

cost

jObS

iInvestment into

9ff|C|ency Energy efficiency
saves money and
ressources,
“ creates jobs.
cost
jobs
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There is enough renewable energy out there...

Renewable Energies in Germany Replace
More and More Nuclear Power

Gross electricity generation from Renewable Energies and nuclear power, billion kilowatt hours

Renewable
Energies
B4 1349 136.2
4 Nuclear
power

92.5

2009 2010 2011

Electricity generation from renewable energies
has increased by 32 percent to more than
136 bn kilowatt hours since 2010.

Source: AG Energiebilanzen, preliminary results, 02/2013 www.renewables-in-germany.com
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... and solar power will be there in 10 years.

=
Stand: Mai 2012 ~ Fraunhofer
ISE

o510 T RS

o/% B
010 . @

0,05 e

Stromgestehungskosten [€/kWh]

N.B.: in cloudy Germany, not sunny Spain!

0,00 1

T T T v T r T v T T J T T T v T ]
2015 2020 2025 2030

Photovoltaik klein 1100 Photovoltaik frei 1300 (kwh/m2/Jahr auf PV-Modul)
— \\find onshore 2000 — \\ind offshore 3200 (Volllaststunden/Jahr)
Strommix (fossil, nuklear) (BMU, 2012)

Source: Fraunhofer ISE
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Electricity scores rather better than other energies
and is the smaller part of the problem.

One-Person Sample Household

3.000 12%
11%
2.500 10%
9%
2.000 8%
7%
1.500 6%

5%
4%
+ 3%
2%
1%
0%

Cost in Euro

: _mnununnjllllll

o » & S Y
N N N N N

Share of net income in percent

mmm Strom (1.900 kwh) Erdgas (10.000 kwh) mmmm Superbenzin (800 Liter) emmmm Anteil am Nettoeinkommen
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Challenge No 1:
Fluctuating supply of renewables (status: 2013, 20% RE)

The wind is not always blowing, the sun not shining in the night.
100 GW

80 GW

60 GW

40 GW

20 GW

Stromerzeugung und -verbrauch

0 GW
00:00 00:00 00:00 00:00 00:00 00:00

15. Apr 16. Apr 17. Apr 18. Apr 19. Apr 20. Apr

Konv. Kraftwerke Solar @ Wind @D Laufwasser @ Biomasse — Stromverbrauch

Source: www.agora-energiewende.de Stand: 18.07.2013, 12:45
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Challenge No 3:
Reform of the subsidy scheme for renewable energies

A SUCCESS STORY... — the Renewable Energies Law EEG
*Priority feed-in for RE electricity at guaranteed feed-in-tariffs
> very successful instrument to increase share of RE power
> copied by many countries
...NEEDS TO BE RE-INVENTED - there is consensus on the need to overhaul the EEG
*Feed-in-tariffs guaranteed for 20 years for individual installation
> how to swiftly adapt feed-in-tariffs to sinking cost, technological progress?
> how to incentivise RE to adapt to demand patterns and power grid development?
*RE offer makes EEX prices fall — the gap between EEX price and feed-in-tariffs grows
» burden for consumers, covering the price difference, increases!
* Subsidies for less cost-efficient technologies (e.g. PV)
- WHICH IS A POLITICAL CHALLENGE - it is difficult to find common ground
*Conflicting vested interests within German political and economic system, e.g.:
» Northern states: wind; Southern states: PV
> RE industry, real estate owners — ,support”; energy intensive industry — ,cost”
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We need to develop the power grid
m for the European Single Market:

C:D *North-South electricity flows:

* Renewables (from North and Baltic
new hydropower

Sea to Southern Europe
Pe)

° Production capacity gaps

oW SMpOwor (Southern Germany, Italy, Balkans)

&=

* |Integration of pump storage capacity
K iz (in the Alps and Scandinavia)

fﬂ:) *Connect ,energy islands” — e.g. Baltic
Y States, British Isles, |berian Peninsula

*East-West electricity flows in South-Eastern

EI'IISU@ Europe

Source: entso-e

EU Ten Years Network
Development Plans (TYNDPs)
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Dinemark  Schweden

And our neighbours get fed up...

Example: Friday, 8th April 2011, 13:00h -
working day, noontime, strong wind, szxnn\y =

, el 3
Load: 73,088 Mw MM | Niederland
95% of yearly maximum* ; mu 05
B ) 1017
Wind: 15,710 MW || - Belgien A,
57% of installed wind power capa(%ifﬁﬁl Lj: [ j\““ it L
Solar: 11,529 MW i | : o B i _
N 1243( Slowakel,
66% of installed PV capacity \f\,r/
=== 40-70 % of Net Transfer Capacity SterreiChfﬁfA/a I numbers in in MW

"

» 70-100 % of Net Transfer Capacity

171
== >100 % of Net Transfer Capacity 9

=

—

Source: BDEW, entso-e
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Is fracking an option?
Germany:

Shale gas could possibly replace the (minor)
domestic supply of conventional gas for 100 years.

Exploration licences are granted, the regulating
ordinance is still under discussion.

Conditions: high environmental and immission
standards, absolute protection of aquifers.

Note: Germany is very densely populated
(230 p/km? vs. North Dakota 3.6 p/km?),
strong public concerns about fracking do exist.

EU (Commission, DG Energy): L T g [
_ ; Vi -:-:Im__
Cu rrently anaIyS|ng pOtentlal and ||m|tat|0ns for Ocher red: potential shale gas formations; Yellow: exploration licences;

Hatched area: scientific exploration (RWTH Aachen)

eXp|O|tat|0n Of UnCOHVG ntlonal gaS |n the EU . Source: Federal Institute for Geosciences and Natural Resources BGR
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Framework:
German energy and raw material foreign policy

Supply security:
High and increasing import dependency (Germany, EU)

» Diversification
of sources, of providers, of routes

» Renewables
Only domestic source besides lignite coal + some gas
(coal: CO,, costly to exploit; gas: reserves dwindling)

» Natural gas
Additional suppliers (today: Russia, Norway, UK)
Shale gas? LNG?

Raw materials:
Strategic importance of e.g. rare earth minerals.
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