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Energy Alternatives Forum Toward an Alternative Energy Vision of Korea After Fukushima

Programs
Time Program presenter
Opening, National Ceremony
Introducing Guests
Greetings Two members of Energy
Inauguration Alternatives Forum
Song, Jin-soo
of Energy Congratulatory Address (Koean Society for New and
Alternatives Renewable Energy)
14:00~14:30 Introducing Members of Energy
Forum . Host
Alternatives Forum
Host: , Ahn, Byung-ok
Lawyer Kim Announcing Purpose and Plans of (General Manager,
Ho-chul Energy Alternatives Forum Institute for Climate
Change Action)
Announcing Aim of Energy Yun, Sun-jin
. (Professor,
Alternatives Forum Seoul National University)
Choi, Yul
Welcoming Address (President,
Host: . . Korea Green Foundation)
Prof. Lee, 14:30~14:40
SR Congratulatory Address sohn, Hak—kyu
(Leader, Democratic Party)
Developing a sustainable energy Felix Ch. Matthes
14:40~15:00 system and nuclear phase-out (Research Coordinator of
in German Energy-Climate Policy,
International In L€ y Eco Institute)
Seminar Tetsunari lida
15:00~15:20 | Energy strategy of Japan after 311 (Executive Director,
Head of Institute for Sustainable
Discussion: Energy Policies)
Prof. Jang,
Jae-yeon Sustainable Energy Scenario for Park, Nyun-bae
15:20~15:40 (Professor
Power Sector of Korea Sei .
ejong- University)
15:40~15:50 Break
15:50~16:40 Panel Discussion Panels and Speakers
16:40~17:00 QnA & Floor Discussion
Closing
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Announcing Purpose and Plans of
Energy Alternatives Forum
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Dr. Felix Christian Matthes
(Research Coordinator for Energy and Climate Policy at Oko-Institut)

Diplom-Ingenieur, Dr. rer. pol.

born 13 May 1962 in Berlin

1981-1985

1985
1986-1989 :
1990-1997 :

1993 :

1997-2008 :

1999 :

2000-2002 :

2002-2004
2007-2008

since 2009 :

Studies in electrical engineering at the Leipzig University of

Technology (Technische Hochschule Leipzig)

: Graduation as Diplom-Ingenieur

Employment at the industry

Senior scientist at Oko-Institut (Institute for Applied Ecology),
responsible also for the set up of the Berlin branch of Oko-Institut

Study visit to the USA as fellow of the German
Marshall Fund of the United States

Coordinator of the Energy & Climate Division at Oko-Institut
1996-1997 Auditor at the Otto-Suhr-Institute for Political Science at

the Free University of Berlin

Doctorate (“summa cum laude”, political science) at the Free

University Berlin

Scientific Member of the Study Commission (Enquete Commission)
»dustainable Energy in the Framework of Globalization and
Liberalization® of the 14th German Bundestag (German Federal

Parliament)

: Deputy Director of Oko-Institut

: Visiting scientist at the Massachusetts Institute of Technology (Joint

Program on the Science and Policy of Global Change), Cambridge,
MA (USA)

Research Coordinator for Energy and Climate Policy at Oko-Institut

_17_
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Numerous studies and publications on German and international energy,

environmental and climate policy. Key research topics during the last years:

® Decarbonisation  strategies for Germany and the European Union
(2020/2030/2050)

® Energy and emissions projections (e.g. contributions to the German GHG
Emission Projection Reports), long-term decarbonisation strategies

® EU energy market development and market liberalization, energy market
design for renewable energy-based energy systems

® Design, assessment and evaluation of policies and measures in energy and
environmental policies and analysis of policy interactions

® Greenhouse gas emissions trading (numerous contributions to the National
Allocation Plan (NAP), comparison of NAPs, benchmarking, auctioning,
ex-post evaluation and revision of the EU ETS, competitiveness and leakage,
linking of ETS, ETS in USA, Japan, etc.)

® Technology-specific issues of the power system, e.g. with regard to Combined
Heat and Power (policy advice for preparation and monitoring of the German
CHP Act) and nuclear power
Infrastructure and regulation of carbon dioxide capture and storage (CCS)
International climate policy (e.g. national expert for in-depth review missions
on national communications under the UNFCCC on behalf of the UNFCCC
secretariat)

® Member of Gesellschaft fiiur Energiewissenschaft und Energiepolitik (German
branch of the International Association for Energy Economics), Member of
Deutsche Vereinigung fiir Politische Wissenschaft (DVPW - German

Association of Policy Science)

® Guest lecturer for energy policy analysis at Otto-Suhr-Institute for Political

Science at the Free University of Berlin

_18_
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Dr. Tetsunari lida
(Executive Director, Institute for Sustainable Energy Policies, Japan)

1983 : Nuclear Science Studies, Kyoto University Master Degree
1998 : Advanced Science & Technology Studies, Tokyo University,
PhD course
1996~1998 : Visiting Researcher at Lund University (Sweden)
1992~2006 : Division Leader of Energy & Environmental Studies,
Japan Research Institute

2001~ : Environmental Committee for Tokyo Metropolitan Government

2001~ : Climate Change Committee for Ministry of Environment

2009~ : Climate Change Task Force at Cabinet Office

Having Long been working as a '"social innovator", many of, movements and

results are achieved, or at least, coming out, such as;

® Originally proposed for the idea of "introducing green power scheme in

Japan", and involved in developing Japan's first green power certificate,

® Deveoloping financing scheme of the Japan's first "community wind
ownership", had succeeded, and now under developing it into nation wide
project,

® Having organized "the Supra-coalition of Member of Parliaments (MPs) for
renewable promotion", consisting of 1/3 of total MPs, then resulting in new

legislation of "Renewable Promotion Law"

Very much familiar with Nordic energy & environmental policy, and well-known
through the book of "Energy Democracy in Nordic Countries" and creative

networking activities.
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Prof. Nyun-Bae Park
(Specialized Graduate School of Climate Change, Sejong University, Research Professor)

2002 : Graduate School of Environmental Studies, Seoul National
University, Master of City Planning
2002~2003 : Seoul Development Institute, Researcher
2002~2004 : Center for Energy Alternative, Board member
2003~2007 : Korea Energy Management Corporation, Project Coordinator

2009 : Researcher of International Research Project, Comparative Study of

Climate Change Policy Network
2011 : Seoul National University, Ph.D in City Planning

2011~ : Specialized Graduate School of Climate Change, Sejong University,

Research Professor

% Research Area

® Sustainable Energy Scenario and Modeling
® Low Carbon Energy Policy
® C(Climate Change Action of Cities

® Social Cost Benefit of Analysis
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Developing a sustainable energy
system and nuclear phase-out
In Germany

Dr. Felix Ch. Matthes
(Research Coordinator of Energy-Climate Policy, Eco Institute)
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Developing a sustainable energy system
and nuclear phase-out in Germany

Dr. Felix Chr. Matthes

Oko—Institut (Institute for Applied Ecology), Berlin, Germany

Summary

The German Federal Government approved a new legislation on the accelerated
phase—out of the 17 nuclear power plants on 6 June 2011, The existing nuclear
capacities of 20,480 MW will be phased—out step by step. The seven oldest
plants and one newer plant which phased significant technical problems during
the last years were shut down in March 2011 after the authorities issued a
moratorium on nuclear power. These units will not be taken into operation again.
In 2015, 2017 and 2019 three additional units will be decommissioned. In 2021
another three units will be taken out of operation, and in 2022 the youngest
three nuclear units will be decommissioned. As a result, nuclear power,
representing a share of 17% in total power generation in 2010, will be completely

phased—out in a period of 11 years.

The phase—out is legally binding, based on a revision of the German Atomic
Energy Act. The decision of the conservative/liberal government is subject to
approval by the Federal Parliament. Given the fact, that the decision will
accelerate the phase—out policy which was approved by the former social
democratic/green government in 2000/2002, a significant consensus exists on
the phase—out pathway among the parties, and a broad majority of the German

population (80%) supports this approach.

However, the accelerated phase—out policy for nuclear power does not alter the
German target to reduce greenhouse gas emissions by 40% in 2020 and 80 to

95% by 2050, compared to 1990 levels and to increase power generation from
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renewable energies from 17% (2010) to 35 to 40% in 2020 and more than 80%
in 2050.

Thus the government decided a package to complement the phase—out of
nuclear power by clean energy sources in addition to the broad range of existing
legislation and programs for the reduction of greenhouse gas emissions from the

various sectors:

A tax deduction scheme to reduce energy consumption from buildings.
As the heat market represents by far the biggest natural gas—consuming
sector this is an important measure to avoid increased imports of natural
gas.

An expansion of the support scheme for energy—efficient and clean
combined heat and power production (CHP). CHP can provide significant
power dgeneration capacities on the one hand and deliver an hedging option
for energy—intensive industries against volatile or increasing wholesale market
prices.

A legislative package to accelerate the upgrade of the electricity
infrastructure. This is necessary to manage the increasing share of power

from wind energy.

The new phase—out legislation for nuclear power is also complemented by the
regular revision of the legislation on the feed—in tariff scheme for power
production from renewable energy to accelerate the expansion of renewable
energies and to achieve additional cost reductions as well as the regular revision
of the legislation on electricity market regulation to enhance the functioning and
the transparency of the liberalized electricity market. Last but not, targeted
capacity mechanisms will be analyzed to incentivize the necessary investments in
clean conventional power production capacities based on a transparent,

cost—efficient and market—based approach.

The costs for the transformation of the German electricity system will be
mainly determined by the decarbonisation and much less by the nuclear
phase—out. All in all the costs of a fully decarbonized electricity supply system

will increase power prices for private households by 10% or even less.
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Two regulations, framing the German phase—out decision, should be considered.
The European Union Emissions Trading Scheme (EU ETS) defines a fixed
long—term cap for greenhouse gas emissions and allows flexibility for energy
policy decisions without raising climate policy issues each time. The liberalized
energy markets creates a price formation mechanism which makes electricity
prices much less sensitive to the fuel mix of power generation, it creates
economic opportunities and enables a transparent regulation of the emerging

“Great Transformation” of the energy system.
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Sustainable Energy Scenario for
Power Sector of Korea
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| Park, Nyun-bae (Professor, Sejong- University)

Summary

Korea's share of renewable electricity in 2008 is 1.0% (0.3% without hydro
power) and the lowest among OECD countries. New and renewable energies
target in power generation in Korea is 8.9% in 2024 while nuclear power target
increases from 35.7% in 2008 to 48.5% in 2024, Considering ambitious
renewables target in developed countries and people’ s concern about safety of
nuclear power and nuclear wastes after nuclear accident in Fukushima, Korea's
renewable electricity target needs to be increased significantly.

The purpose of this paper is to examine the possibility of providing a needed
electricity without nuclear and reducing at least 80% GHGs in Korea's power
sector by 2050 against 2008. For this study, LEAP (Long-range Energy
Alternatives Planning system) model, that is scenario based and bottom—up
model, is used. To compare governmental plan with alternative views, three
scenarios are selected: (1) Baseline (BL) scenario based on the 4th Basic Plan of
Long—term Electricity Supply and Demand published in 2008, (2) a New
Government Plan (GP) scenario based on the 5th Basic Plan of Long—term
Electricity Supply and Demand published in 2010, (3) a Sustainable Society (SS)
scenario reflecting a normative 2050 electric system. In a SS scenario, energy
demand management is intensified, GHGs emission in power sector by 2050 is
reduced to at least 80% below 2008, and no new nuclear power plants excluding

8 plants under construction is built.
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To meet the electricity demand in 2050 of BL scenario, capacity mix in 2050
is nuclear 51%, coal 26%, LNG 13%, renewable and others 10% and GHGs
emission in 2050 is 8% more than in 2008, Total cumulative discounted cost
between 2009 and 2050 of BL scenario is about 554 trillion won (2005 constant
currency, 5% discount rate). Capacity mix in 2050 of GP scenario is nuclear
39%, coal 19%, LNG 11%, renewable and others 31% and GHGs emission in 2050
is 0.6% less than in 2008. Total cumulative discounted cost of GP scenario is
about 605 trillion won. Capacity mix in 2050 of SS scenario is nuclear 3%, coal
0%, LNG 3%, renewable and others 93% and GHGs emission in 2050 is 87% less
than in 2008. Total cumulative discounted cost of SS scenario is about 667
trillion won (1.2 times higher than BL scenario). Land use in 2050 of SS scenario
is about 2% of current Korean land. In SS scenario, overseas dependence ratio
of energy in 2050 is decreased and diversity index of generation fuel is
increased, therefore energy security is improved.

In summary, nuclear phase—out, renewable transition and GHGs reductions for
power sector in Korea are technologically possible within domestic renewables’

potential and economically affordable.

keyword : Renewables Transition, Sustainability, Scenario Analysis, LEAP Model, GHGs
Mitigation
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(Table 1) Comparison of 4" and 5™ electricity plan

N
Nuclear | Bituminous | Anthracite LNG Qll Pumped &eRv:/E Group Total
17,716| 22,580 1,125| 17,969| 5,340| 3,900 1,900 835| 71,364
2008
(24.8) (31.6) (1.6)| (25.2) (7.5) (5.5) (2.7) (1.2)| (100.0)
Capacity | 2022 | 32,916 28,820 600| 23,062| 3,591| 4060 4700 3,142|100,891
(MW, %) | (4th) (32.6)| (28.6) (06| (22,9 (3.6) (4.0) (4.7) (38.1)| (100.0)
2022 | 34,416| 30,320 1125| 23517 4,108| 4700| 7,425| 4.846|110,457
(5th) (31.2) (27.5) (1.00] (21.3) (3.7) (4.3) 6.7) (4.4)| (100.0)
144,756| 161,984| 5589| 92,316 8,110 1,710| 6,016| 5,303|425,783
2008
(34.0) (38.0) (1.3)| (21.7) (1.9) (0.4) (1.4) (1.2)| (100.0)
Generation | 2022 | 265,180 | 195,646| 3,176| 34,132 887| 7,112 25844| 21,320|553,297
(GWh, %) | (4th) (47.9)| (35.4) (0.6) (6.2) (0.2) (1.3) 4.7) (3.9)| (100.0)
2022 | 282,314 196553 | 62,170 2915 7,125 47892  |598,968
(5th) (47.1) (32.8)| (10.4) (0.5) (1.2) (8.0) (100.0)
Source : MKE 2008, 2010
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(Table 2) Potential of renewable energy in Korea (Unit : Thousand TOE)
Technologi :
Physical Available cal F?roduchon
Potential Potential Potential 4 (;?08 ® B/A
(A)
Solar thermal 11,159,495 3,483,910 870,977 28 | 0.003%
PV 585,315 61 0.010%
. Onshore 121,433 24,293 8097 94 1.161%
Hind Offshore 172,781 60,813 22,264 0.000%
Hydro 126,273 65,210 20,867 660 | 3.163%
Biomass 141,855 11,656 6,171 684 | 11.084%
Geothermal 2,352,347,459 | 160,131,880 233,793 16| 0.007%
Tidal Barrage 2,559
Ocean | Tidal Stream 288 0.000%
Wave 352,000 17,600 3,500
Total 2,364,421,296 | 163,795,362 | 1,753,831 1543 | 0.088%
Source : MKE - KEMCO. 2010. New & Renewable Energy 2010. (Modification)
3. MR TH Jlglat X[£7ts ME AlLiZ|L
A5 Y A W vl MY AswE q4rbs Aol U £ ook A
og TAstel A Axde] nAE 9%, A7Ae mXol8 5 BAH o,
I Ao Hagt F vlE 55 Hlas] Eolt
A4S S8l 2525 B ATFeNA ISt ey, oyA W AV vl
= 4% 9 A AARL ol AREEIL Qe ARFA EFQ
LEAP(Long—range Energy Alternatives Planning system) 232 ARESIHO
™, 20089 7|EWUER ko] 2050W7HA] HEtel HE HES FHHoR

oAtk A7) gl "ad ABAAH WeEe

yRol AR ARE B 4yt
o, WA 740 BAX 4RSS ) - 9 ARES olg3tqrh
Aute] 9

3NME A 370 AlueEleE (1) 2008 HraEw A|4x;
TSAge] 7|5kst AlUbe] @ (Baseline, BL), (2) 2010do] Wi E *
q
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A= 7]Hket 4 AlUE] 2 (Governmental Policy, GP),
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& A7), B2 2A7EAE 20509714 20089 thH] 80% o Atdshe Ak
7V Ab8] Alue] 2(Sustainable Society, SS)olth, 2008¢ 7|FEo & Axg dbAd
4 207100, 7% AlUgeods 20229714 127]15 AlAEH (20228704 A
A #1771 AL ¢lF), BFE A AUPes 202497M4 14715 Aldska ok
(20248712 94 #H7] AL ¢l5). AE7Hs AR Alyges @A AdF 9A
8719 F7kstal, LA S {75t Aoz A5

2009~20504¢ 7|7+ A Aw|gFe] =/1&(BL : 1.71%, GP : 1.80%, SS :
1.33%)& AA AFEBL & SS : 2.96%, GP : 2.99%)RHt} EAut &z ow
7k Ae=m 7Hgsiaith AR AW Aue| ok 52 AgAIg 7]Hlsle]
71 AdEleRth A Pt E & Ae® JHEslTh ASTs AR AluE
QoME A AHl= FFstaL QANE 7]E Alue| e we ot 4)

Ave] el dERS vlale] BH, A= AR AR A A e, 7E AY
g, A&7 AR AlUEle golt), 7]E AluE|eer AR A AuE| oAl
Azt WAt §oek slgo] &Aoo g Zrkslal 9tk AR A AU QoA =
71 AluE e s A7 old A9 HFol Frkekal Qlth A&7Hes AR AluE
QoM 20509714 @AY Whdo] AR O R Hr|Eal, wEr|HoR TpA g
o] FTsithr, B, S 9 oS FE, Ad, Hlolemja Fo] &

HlE= AHAstkaL ek(<Fig. 5) Fal).
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Gov't Policy Scenario

Baseline Scenario

Sustainable Society
Scenario

(Fig. 6) Electricity generation by technology by scenario

Alggled drdgr v)E5S 1y, 2008¢ol Y= Afgrts oAz Zhzt
36%, 1%°|=dl, 2050¥0l| 7|& AlUg o= 59%, 4%, EF M Alud|e
oMz 52%, 13%, A&7Hs AR Alue] oA 10%, 82%= AbolE Holal gl
ok 71 9 AR A Adg| oo dxpEa AustEls AW of 80%0 o2&
o], ol= A&E7Hs AR AU oA A7 Aol Atz HlFY; H]=slL
A&7 AFE] AU 2oflA] fHo] 20500 = oF 10%2] AS AAkst=
2008¢ A AdZFel €A 87|17} 2050W o= ZE 42rgo] HolA FEE 1

wolth(<Fig. 6) Fil), 20089 UAHI} AA7Fs olyA|e] AH] v]F
24%, 3%°19 Z°o], 20509 7|& AU o = 51%, 6%, 5 FA Alue|e
oMz 39%, 26%, A&7Fs ARS] AU o= 3%, 91%° o]&tt. 2050d A
7Vs olvd=1e] Au| vjE2 Id viFEY =4 vehdal Qv ((Fig. 7 a).d)
205090 A A0 s Ve AlVEL 557], FR A AUele 497],
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