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The Greenhouse effect

Some of the infrared radiation is

absorbed and re-emitted by the

Solar radiation passes through greenhouse gas molecules. The
the clear atmosphere. direct effect is the warming of the
Incoming solar radiation: earth's surface and the troposphere.
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Renewable energies are inexhaustible.

Renewable energies are available almost everywhere.
Renewable energies represent multiple win-win options.
They reduce dependence on oil.

They help save foreign currency.

They create green jobs
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DEVELOPMENT OF T ECHNOLOGY

— 500-roLp Increase IN Yiep since 1980

Increase in capacity
In a mere 20 years, the yield

of wind turbines has increased 100-fold,
With the new 5 MW turbines,

it will multiply anather fivefold.
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O85TS AND CAPACITIES
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CHINA: CUMULATIVE WIND POWER CAPACITY 2009-2030
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2009 2010 2015 2020

Year Reference Moderate vanced
2009 25,805 25,805 25,805
2010 32,805 39,608 41,030
2015 45,305 115,088 Kaynak: %54 712
2020 70,305 200,026 250,397
2030 95,305 403,741 513,246




OECD EUROPE: CUMULATIVEWIND POWER CAPACITY 2009-2030
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20170 2015 2030
Year Reference Mﬂdmtﬂ dvance
2009 5,565 75,565 75,565
2010 85,696 86175 87140
2015 138,596 150,049 Kaynak: ‘BYECT 09
2020 183,996 250,824 293,963
2030 233,796 447437 514,806
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Context for European Interest in
Renewable Energy

Meltdown at Chernobyl nuclear plant, 1986
Fukisima Japan in 2011

Awareness of “social costs” of energy production
> Olav Hohmeyer (Germany, 1990’s) initiated the discussion

Climate change/ attempt to meet Kyoto protocol
requirements

Relatively limited conventional fuels in Europe
Renewable energy products/economic growth

J. F. Manwell, Professor and Director, Renewable Energy Research Laboratory Department of Mechanical
and Industrial Engineering University of Massachusetts




GIVING THE RIGHT PRICE TO ENERGY
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" EXTERNAL COSTS (1)

Update impacts of:
O Acidification
* on freshwater fish
O Acidifying compounds
* (SO,, NO, and NH,) on terrestrial ecosystems, including agriculture

O Eutrophication
® on drinking water, boating, swimming, recreational fishing

O Visual intrusion

° landscape aesthetics of renewable energy (wind and hydro) and
eutrophication.

£xternt

16




EXTERNAL COSTS (1)

O Energy security

assessment of policy options to reduce - and insure against -
the costs of energy insecurity

O Damocles risk

risk where the possible damage can be very high, but the
probability that it occurs is very low

®* mega-dams or nuclear power plants.
O Risk aversion

17
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Germany employs renewable energles to reduce

dependengy on nuclear power and fossil fuels

Phase-out by 2021 of all nuclear
power plants (30% of current
generation) has been legislated to
avoid “another Chernoby!”.

15% of Germany’s energy

supplies are imported.

Jeffrey H. Michel, MSc. Ing.-Biiro Michel
Community of Heuersdor 04565 Regis-Breitingen
Germany jeffrey. michel@gmx.net

Landscape devastation
equivalent to excavation of Suez
Canal every 25 days results

from mining 180 million tons of [
lignite per year for generation of
one quarter of Germany’s

electricity (150 TWh/a).




Renewable feed-in payments enable higher costs to be avoided

External Costs of Power Generation

2L |
£ ; The emissions of fossil fuel
Z power plants impose a three to
v’ T B s eightfold greater
B L Pali im O
. environmental burden than
W-T-; i my e e g umn | e nem o renewable energy generation.
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Jeffrey H. Michel, MSc. Ing.-Bliro Michel Community of Heuersdorf 04565 Regis-
Breitingen Germany jeffrey.michel@gmx.net

Incurred and Avoided Costs
of the German Renewable Energy Sources Act (EEG) in 2006

Incurred Costs Avoided Costs
Fead-in payments 3.2 billion euro Fower purchases b billion euro
Resarve generating 0 1 billion auro Fuel imports 0.9 billion euro
capacities ' Climate, air polluticn 3.4 billicn euro

Source. Erfalirurgabangeid 2007 com Envoerbaren-Enegen-Cesale (EEC) gemial § 20 cEG. BAMU-Erntwir
Zogarpnordassung 2o, Fedoeral Miresy Toe Dhe Eneoommimeenl, Baloee Conseresiion ano Moclear Saloly, July S 2000 oo 4




EneErGY Scenario 2050
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Veranderung des weltweiten Energiemixes bis 2100

Prognose des Wissenschaftlichen Beirates der Bundesregierung Andere Erneuerbare
Globale Umweltverdnderungen -
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Final enerngy (El/a)
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Is Solar Energy a Reliable Option in Turkey

100% renewable is possible

Consider renewables together and give
priority to end use efficiency

internalize externalities

stop harmfull subsidies and

Prevent transfer of polluting technologies
from one country to another
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The main barriers

Existing long term take or pay agreements for fosile
and nuclear power plants and related infrastructure
investments.

Non -existence of a long term strategy in energy
decision making mechanism
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Renewable Energy is

POSSIBLE

IRENMELC 2012
INTERHATIODNAL 100 %% RENEWAHBLE ENERGY
CoOMFEREHCE ARDO EXHIBITION

28-30 June 2012, istanbul
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General Topics of the Conferance
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